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MOBI LE COVMUNI CATI ON 5 Rel ated Applications This
appl imeaibs nNol eksﬁEﬁIFbRbRFmﬁﬂﬂNGoﬁAibESADDEbcsnxﬂxonal0N
Pat ent pllcatlon No. 60/861.976 titled "A Sca
And SNHEESPRER pEte AP Wé&éﬁ‘*%?’%ﬁ/é%d‘%ﬁ%’i’%ﬂ&
Spam Fi | t er i ngsUBsdRIBER AdvestLE icopminrcAtoar Val ue
Added Services" filed Decenber 1, 2006. Field of the
I nvention 15 The present invention generally rel ates
4 0 pH1R¢edi Agplieaeioms nore Val ue Added Service (VAS) to
subscribers in comuni cati on networks. More
specifically, the invention relates to facilitating
subscri bers ssgmhbich i @ormHihe atheohenathiit! @ft Bey. ar e
subscri.bed to one or r.e VA i cati_an,
net WOr'RS OB kG681 nd¥gglfﬁ Ih§@nt§@ﬁﬁﬁggyp fitredha
connunmoaélmﬂi§esv+D&$paneemEGmmmngdn25r|En$easingly
0 Ther fore t.her.e i I t
l(glf oerﬁ’q@ﬁ?l%b 5 opelrtaetrépg ‘,?ma S&%S&%‘L&sﬁ%ﬁg%%%d\/\%wer
roadlng Reévahfesyviddse fandd nimcembperit d0§6pr ovi de
vari ous VAS such as nessage (SMs5) forwarding, cal
forwardi ng, nessage spamcontrol etc to increase
r eviimld. o\l the IpMeytB3® peopl e own nul tiple handsets,
so it is very likely that some subscribers would |ike
to receive calls on one handset and nessages on
lanot her Thanesssent Theveniiser ppesial lynye EHows & Ot 8rARvE NI
thei g W%@Q@Svﬁli’ua\ﬂxm tR-Lhel r(va) tecron%h%seamt in
In one instance, when the subscrlber s -
TEGHBS6 72dt onWDe2a08K D7 F234 P@?Fwém#/mzﬁ?zsmventlo“

hangdsel -5Ups P41 19k DBl upseribes Isefibbaie hMRUNt B8 ion

subscri ber would like to forward both calls and
WE§§5&§S they are subscribed to one or more VAS in

20 communication networks.
Background of the Invention

Mobile communication services are becoming

25 increasingly popular. Therefore, there is a competition
between different mobile operators for increasing their
roaming revenues. More and more operators provide various

VAS such as message (SMS) forwarding, call forwarding,
message spam control etc to increase revenue. Also, many

30 people own multiple handsets, so it is very likely that
some subscribers would like to receive calls on one
handset and messages on another handset. The subscribers

may choose to have their messages forwarded to their
alternate handset. In one instance, when the subscriber’s
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to his alternate handset. In another instance, where

the network operator(s) operates both Code D vision
wordosiopd2a4 5 Access (CDMA) and GSM networ ks,  PCT/US2007/024725

i nter-standard nmessage forwardi ng plays a vital roI e.

There are various techniques for prOV|d|ng nessag

f ortARFarhg T88F utUEnLt  RaUdR s, O TSMEC- h&kkd Epﬁ’PB‘Sch the

andsu%szrb@@ﬁdu@par oagh. t&ofdma&heb&lﬁ%ahaseanapmm@la
t he nessagﬁacan be sent, conditional]

UnGOhLE, AP T3y S SEaT JSPRGE SYAre: YT e

pr oceduer. ot drhe) Sk zatecebves GoddTBSJSfageoniMultlple

PSReRE e GREEL PB7 RN SUSHEF bior MoK D5 AN | BH b

t hefﬁws&lbaﬁeobla@rpr oachvdaal serdle.he Thessagese tmarlous
both the sub i ber <§1d one or nore al t nate

hand$e §99%° ¢ ortl%of’orl r d"T0 Hinbers.© I\1/\%v Olu%]h s
apmxmachscaﬂm@t-bémwaarp@rbhw resis agesoaskdchparaach.
delivered froma non-home SMSC (national non-HPIVN
SMSC or 20 international SMSC), which is directly
16sendi ngIt highe B¥SSalgesd apranoHPMNtsabsesddwer chnolzer svgt,

I a, t 7 (SS t
Goi TS RPATLNY) of RlRE LRl R becrPhbr e
achitepdarde rabdbiey piredéduireat i Hren a\ﬂ@,E r EYEF r é@catves a
Rloq‘]woug SMBC tQ , $EAE %’15 2Rl ddihechone SVBGE1 £ 8t .sus

in"thé national roam ng case this solution
m giarwbed pussilsl esehesgagansdet | iery the cadscetber. In

15 NRIARAE LN hd OAHNGa¥bd | 2SAdaknP@aR BEQD! B8 ASssddes
may require a global standard. In order to inplenent

t hé-cabb9Eh s ol ki oRULEEERSAgeth SNB | A eMASEki AGtEmate

I Nf-asLESt UhCel S REEUI o@dardi L hnihddrsf UridiRk ek ©quinie
special efforts to hand| e billing a

and
ac larewP &ty eFREHIOS . fOFYﬁa%nté]ecéﬁﬁF?‘?%ss which 3gecfhiyered

Si nG@nal la SSbnresSa0esuar € [HHebeept edod-ifvmr c&Msc  or
i nternati onal nessages -2 WD 2008/ 073234
20pCinssBe R4 725Nty e EPayed t MHRTgHYa §EREey, the

Mes&agegé O var gh ngey Ombslcﬁﬁﬁéﬂatt@ﬁalngSNBCnbﬁ roaming)
possi bl e. Hgvvever SI\/SC— azgg%

via Signaling S¥ystem without going through a
home SMSC of the HPMN subscriber. To achieve the above,
modifications are required at non-home SMSC to send SMS

25 to the home SMSC first. Although in the national roaming
case this solution might be possible, message delivery in
case of international roaming will still be a problem, as
it may require a global standard. In order to implement
the above solution, a change in SMS interworking

30 infrastructure is required, which will further require

special efforts to handle billing and acknowledgements.

. In some countries such as China, since all §SS7

messages are intercepted to force international messages
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approach does not allow forwardi ng nessages from
non-hone SMSC to the HPMN subscri ber, unless, either
wer@sp738sBSC 5 checks for a national database fpeT/E51007/024725

national subscribers, or every non- home SMSC i s
configured to forward all non-hone desti ssages

to Hofe SFBEYSThE * FeFsf EQE%W%YS A°hdTLS réi’Br‘r‘rgmg rom
appirﬁ:&(ihatﬂﬂdalt heMsecomd ﬁc&&&bﬂeqw Hesege, OgISBIBC(-:}ﬁtised
and change in CDMA éfo tandard. Alter veI

al 1228872 ?g?n%ﬁ% Agti 811y Be TR R EIL &5PaA T r°8vP8

f orsyeodi 4. tHen Hshvm S&Esbasm apﬂ.re@achela}hér SSYerM)lCBMS@:

[ t|n es to SI\/ISC nd al SS?
ﬁgbb% ‘?er%r S"latr ng rl(al ? n%ss%gesafsr om% °5vs ghational

I ntenceptedrd,0 oheckvetkor msﬁargse usQaric ngorofrlguoeherto
\Uﬁ% rwargasflOfon omesaagt §¥§ '”E%rg%ﬁé'gﬁkc. The
pl attorm may  al so perform rec:te %sage el rvery or

I oaﬁhrsbalcaanser nigs aafmngnsmﬁéraa[te SkBEsodan, ackdict i Wre t gecond
providing 20, variqus l%éb?iic\ﬁs' a'ﬁ'Q?"’e?!r‘[? th' ,GSM/CDMA
tec nrque I'S"very NSi've especi a

14 ntsraogptitng of SS? signaling, and has redundancy,
and greater load requirenents. 25 In an alternate
techni que, based on the SS7-based approach, a routing
query é@lehr@s:lare&end ROUt i ritf7 | nfornadtinen fisr Shert be

EﬂdS&\@ SR Vel SMESSUEFh IAn 2 HANMRLLOGEY 11N ed
Regr ster HLR) associated with the sSubscriber. In

t hi aPrappeBacRilwived (M ikt s L1485 BU "gss B at BRFSRIGER &7

1Bl i, £Rr raspangd %btl@esmewﬂatz%g (RS deserqegwe@om
to be forwarded to anot her nunber or

app
| ogits e arredpERBTIRT o tVAeheert et W%agauépyrﬁ@dwmr
or gl episng rhr eaka begiust ruagsajbsdataalbm) ,intkB€epting
SRI-SM query is relayed through the SM5 intercepti
- 3 RAGSO0B/ B3 234 OPRIT ISP 67F 824 7285 S2BF a1F oV AT Y wht er?ad
retgiRsichh @rﬂﬂngadgléﬁsxsnasmsbe iaubskitbet ' so CPrseiding
| ocation address. Subscrr ber's

various other . However, this technique 1is very
expensive especially, due to intercepting of SS7
signaling, and has redundancy, and greater load
requirements.

25 In an alternate technique, based on the SS7-based

approach, a routing query, such as a Send Routing
Information for Short Message (SRI-SM) query is issued to
a Home Location Register (HLR) associated with the
subscriber. In this approach, when the messages
30 associated with an MSISDN, corresponding to subscriber,
are determined to be forwarded to another number or
applied with a logic corresponding to VAS (either via
querying HLR or retrieving from a registration database),

the SRI-SM query is relayed through the SMS intercepting
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current |ocation address corresponds to a VMSC/ SGSN
(Visited Mobile Switching Centre/ Serving GPRS Support

wG20deMdeR34 Based on status of active VAS for tPEr/US2007/024725
subscriber, the SVM5S intercepting platformrelays the
query to the real HLR wit hout any nodifjcation.

FurR RO fhenPhe mbSEHJE i s FediPEct &FYRPBugRSSMEDe

I ntameept b&y Pl add et tlbeama&sag&dd&spr ocesbedr fier’ s

the Iat or cor its 10 c corresp
oy Lop; SRni e ot bl & DalstRge
i nt E\h-s\MDE&I ngab(lmat |3)nalch®mg |O&here§1,e&'e|mmadg) GEC Smgsport
perat oy nvi ron re t e_is_only a
i d?dﬁg) Faf)eoln e??:e%?l%ﬁcsfver\é}gg fedrE ° %Scrlkyer’
t ecthel QEMs cnmyrrmestirhga Ssﬁtmmedreapps oabh \Muehy tthe the

S'VBC' hasgd, ap ﬁE}?&&h 5 S%Bﬁ? ca'l‘i%ﬁag%ur%!? gﬁ/%&s the

he ‘non-'hone (nat1ona I nternati ona
Thenesadapt ati opdialegapd tetaonals SMae lsmcmmtengepitain@rm,

g' at ehglqlggt S Wg%ﬁé@@%oa'a@ yﬂreR gm%mnaéc%rﬁ@ﬁsle/@ its

nati onal” or I nternational)
lressages. COAﬁ@@P@lenlgectI@mWe groveiees ahis ntegraduen is

of SNBGrpased approaeh, and,SS7-Raged, app é&?&%n\éﬂlt hi

the SM5C, with sone functional changes. 25 In the
corﬂmtﬁéaaéwrada\cr‘ﬁMS6aéﬁrhéﬁélSNmF?aéﬁm rS¥S§Ct gnvpgonment

updafed tQ,SUPPAY t RS S80&haryar ding,ARd oitnf&%Ecé@éons
For operators that deploy hundreds of home S

upgreediiagdeach SMSC and i nter cepting signali ng from
1910n 30 home SMSC nmay be expensive. For any SS7

[ nterceﬁti n% approach, it is difficult to separate
SMVB si gRBfi AECHHEIE FORPEMS stifnati igaFes Aprioach with

opefat 058 sall Mghrahdn S8  ssipgbat | sk HopwliiRg
network to the home network could -4 WO 2008/ 073234

PCTI1932007/ DIATHS HAGE Yfle Thriglght i Héeranms sHscs. The
I ntergeptisy »ladformstukgading sMs intercepting platform

20 as the VMSC and VLR location to receive all the inter-
working (national or international) messages. Another
technique provides an integration of SMSC-based approach
and SS7-based approach within the SMSC, with some
functional changes.

25

In the combined approach, each home SMSC requires to
be updated to support message forwarding and other VAS.
For operators that deploy hundreds of home SMSCs,
upgrading each SMSC and intercepting signaling from non-

30 home SMSC may be expensive. For any SS7 intercepting
approach, it is difficult to separate SMS signaling from
non-SMS signaling for most operators and almost all SS7

signaling from non-home network to the home network could



to |l oad problens and risk point of failure. One or
nore of the above techniques are not 5 scal able, as
WO bag/orRaui re SMS intercepting platformto cheCRUSINT/024725
every nessage destined for all subscribers of an
OpQ{a&TeOYgonBOtldﬁcmqhy&hbhSM§|\/ﬁlﬁeﬂ:tc%bGEI§l§ o1 gdlrathpr pkadidg
be ro g)thes ce %atform For snal |
Vol o8t MuRdaHss Ih ¢ Eneei Ry T HcCept abl o,
however, 10 in |arge volume of msssages this check at
the plagfor si gni ficang sl ovvs the rocess of
message&ael n%/rery 18 an % eérll 68 8s %Ph d3b&er i bt °°
experilehte, &o- peadi mgqlhﬁepaﬂl\lmtlra:peplcep*airiq)nplas:efmml to
1/294, 329 f| | ed ce r.6,,200 ich i
e Sea ey ey B e cdledtrratyret? b
desqr idpesanos erhd @i@pﬂhm meowmesnaesmm:lt@bl elmrm, to
f or,war aS ti arn r
[ nfb\rlgg l?dr S%t u?)égl r% ep g\gfg té?r%e%@? [ gagg(%gggeﬁoerd The et
20 wgdahabde rmﬁlsagﬁgntltihﬁatchatk autys benhycegiadde, however,
osubﬁfrﬂﬁgasvme BV R SURRATT Redst 0,008 Qr HDY §1 YAS
resented the network |nfrastructure
i nddpeaderantsol glpeon ddvat theesrangss PEQUAIs@Iange BVBCTY !

NetMOr ke f OLld A9 O c H-RupBangRs - s The...appLL cati on

provides a solution to forward nessages from 25 the
non- home SMSC to the honme subscribers, when the

del i ver Molﬁen\é'lﬁ SSts S';!Ht'eﬁ& C%%@P&aﬁ'o%o a%@rﬁ% tQo.
any other VAS. "However, in this earlier filin

15neslsla{§84f%3r%ar8%1r?gji Wm%e%é}?éﬁdeﬁtf orf00gy| which is

forlmbelgagaﬂera anea¥ikhabyf oretdi@nceubsari bes tentirety,
subscri be to nessage forwarding, the call forvvard| n%s

neddSSFEPRR iV I6Ehef e RIRYISABsCRI baralatdinot®
I ecRirwer&aid S %w@dnhe SWE dhor wag di BYstS aeki Venetwork
Wiile this restrlctcb§ i.S not gnrea%s&nable for SI\{? -hS
VIO 120687 bB3E S PCTINI850071 024 755° 'O wAF diffg P ST s the
20notscaubbadl sealfuanoﬂthe;t_ Sl7Be MAS BughtASse @R eORd 1s0lwho
Furtheréuégcé%b%d toé%gé %Et org Jﬁ%eagk r]lso presented the
network infrastructure independent solution that does not
require any SMSC, network routing or HLR changes. The
application provides a solution to forward messages from
25 the non-home SMSC to the home Subscribers, when the

delivery is via S8S7. Similar concept also applies to any

other VAS.

However, in this earlier filing, message forwarding

30 was dependent on call forwarding in a way that for the
subscriber to subscribe to message forwarding, the call
forwarding needs to be active, otherwise the subscriber
cannot receive calls while the SMS forwarding is active.

While this restriction 1is not unreasonable for SMS
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change or re-registration activity is determ ned at

the subscriber's handset, one or nore active VAS w ||
wheoos/oz2spmat i cal |y de-activated. This can be BCPUSDDBOR4725

for sone people who still want to have I\/Dactivities
desﬁ%art e havi ng set call forwarding a
f orhRENarAR Il i a&éof‘aﬁni‘él%bllﬁ tfe ‘Ptﬁ’i’eégépﬁgvxf hete 128

a rkﬁﬁdl ldbntleltheuame@f P SySE enD HEth\E)Jd:y addl Bocatlon
nput er product, ~which will provid g{escal abI e an

Swﬁﬁnﬁaeﬁénﬁénfegﬁﬁﬁﬁh‘&‘h T%trl"r’régséée b MErEn gt The
V\hlﬁi‘xbsbslwm eh@&laseti ndepensienhopd tbeiwal /as will be

di t In addjti Ll ow t
OB 4 0 el oA 7 et viP ) £ 16 o Righy Sl 00

sentbrangebpTLi wed rmaﬁag%nwnd ealves Bagect ifatwas diexpiae

any ot.her VAS | activ 0 Th [ esent
nVENET8nF s Git re(:?r‘”'d'?l t%cl)n%r o\i d %S gorwarﬁog Tof appl yi ng
one or nore val ue added servi ces (VAS) on nessages

sent to a subs riber without aff n .
subscri ber®s m%il%nfe %l\égr?rrﬁﬁ?ca?regn%%'hgthneg?hoa ?nc?el?dég

10 ectmevm:g; anf aet isyateon meguebt drdnat kempubscr pbeduct,
for act vat i S, n
gat BP p@%v?g'g to%ogg%?ab aﬁh 8g (,g thglgendent

he ne urther 1ncludes retrieving
th@mbsglnl o' smesdagiet eforywirdéhd ng vaddhesiss apdmplrtely

Subl Ao §Q§5er& %(}drtﬁéscalflhqmrﬁ L NeNE bocal in inf opamt | qg

e associated wt e subscriber. Further, the
rretaw@idtmm Lﬁ:ilel@wst:b?lfnﬁ)slcﬁéb@() SUBSEF | st 'TeCaibe esRl 1S,

14 heysubseiibar' seyd sishad swidichi ngessaggge%11Ehemégys%
| ocati on i nformati on dat abase address”™ and an

i ndiccaerding orr aey i ¥&Eirnytt He 8R61W- nore VAS in a
dat abase associated with the SG The method further
i ncl udes updating the hone | ocation information
datBiesesY -6 WO 2008/ 073234 PCT/ US2007/ 024725 to
redirect the nessages, sent to the subscriber's

address, to the SG Finally, the rret hod i ncl udes .
2Gppl yi nghe IGEPERE orr¥EpLH %’P ng St HIFETHAS 1 PREVSE oft

t h@nethod of applying one or more value added services (VAS)
on messages sent to a subscriber without affecting the
subscriber’s mobile communication. The method includes
receiving an activation request from the subscriber for

25 activating one or more VAS, at a signaling gateway (SG).
The method further includes retrieving the subscriber's
visited switching address and -the subscriber’s address
from a home location information database associated with
the subscriber. Further, the method includes storing the

30 subscriber's address, the subscriber’s visited switching
address, the home location information database address
and an indication for activating the one or more VAS in a
database associated with the S8G. The method further

includes updating the home location information database
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redirected nessages. 5 An aspect of the invention

presents a systemfor applying one or nore val ue
wa@owed7resr vi ces (VAS) on nessages sent to a sPOBUS100024725

wi thout affecting the subscriber's nobile

conmuni cation. The systemincludes a 10 Signalin

GattéK/va)?eflS@c"coGBFe YT3ERE’ 1 T nEPwotE  PHBSCEEeT'S
I ecRid¢ess ANt AathieVati Oll"h.rfa&qyesfhhef mefthbheirsilisiesi besl fiag
activating one or nore VAS. The rth trieve
The s A r R P r et tanTy dhrer che” i Srethe
subsgriirbetes meddegss. from a hone | ocation information
5 dat abase associated with the subscriber. Further,
he SG stores the subscriber's address, the

subscri her 'aspwtisi bed thewiihebntigpradareassstst he syemem for

llocation informiion databas n n_indicati or
actiVart 1y tHE ohe O for eq\yﬁs |%(9e§a aafanCES ?OA‘{ on

assecisatesl wenhh the 8G sdhmrr$Eef urditépuupdeifest 207 t kde

hong l.a¢atl on '%%g g&%ngggﬁg&seﬁ% g%&&ﬂfﬁ&f@%g a

t he messag €5 10 the'S
10 ogﬂlcgnad:omq espemdiy ngS€o qm@lVASt@ntlter1eflrred| netvack. The

%%élégg) e%c@§&§¥¥bnoieéig%tp%§§§nEhé %%?ngfgkr for

pr ovi %es a 25 uter program product includin
corgutigat irsaline opr mgr@rﬁk%dé‘hﬁoﬁGa@m%eﬁg rehélwesmhé

val 1 Ser vy VA sa t ot
subs%rsléggkr%jrvm t ho\gﬁgﬁgefclg ec?wﬁgg?%%ssu%ggrrléﬁgr s&r?gbl Itge

cormvpsicedre 0y byddreseceinamga alcret ilpapFben r dgfiegtation

15 I RehRes SuUbsEIdiRelq f @ c BAractiulat 1 -0N@uofndmr & N¥ASG
at a signaling gateway (SG . Further, retrieving the

sulRterrbefnss S\Hbéﬁfé}éersvﬁ PEATHYS, 488r 8¥RSaiger he Visited

subsgricherg sRddEesstfd ema Do ibac ah f &¥hath Bh Old@iHae8
dat abase associated with the subscri ber. Furt her

st FAngnt HRAISRBAER | F 3 THP TG TG Podhidigmery YAS in @

20080432384 ot W8 041 924425 scaddmesse tfb@tlh@ﬂﬁlpdates
| ocation informati on ?at abase address and an

20 nditeatrBR 72 EON vAEP TR HRB BRI m3Pe 2R | ReH Tect

the messages to the SG. Finally, the SG applies a logic

corresponding to the VAS on the redirected messages.

Another aspect of the present invention provides a

25 computer program product including a computer usable
program code for applying one or more value added
services (VAS) on messages sent to a subscriber without
affecting the subscriber’s mobile communication by,
receiving an activation request from the subscriber for

30 activating one or more VAS, at a signaling gateway (SG).
Further, retrieving the subscriber’s visited switching
address and the subscriber’s address from a home location
information database associated with the subscriber.

Further, storing the subscriber’s visited switching
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dat abase associated with the SG Further, updating the
home | ocation information database so as to redirect

w0 b@sh7iressages, sent to the subscriber's addreSEUS1007/024725
the SG Finally, applying a logic corresponding to
the VAS on the redirected nessages, at the SG Brjef
DestldirsFFonthe 1Pmin hR2t1ien RATPHR drawidRgEaba $hed &infs s

or Sidvahafnd &fRL68ACEr REDeESiddenti ye Sdrmm|o@é VAS in a
el enents or acts. FIG 1 represents a s%/stem

pr GiAtAPATE 0ABS T atEFe YLVAI (8°AdGed FeEFIF e ‘f%)mﬁo the
subssikl heEatd drhautforidt iafnf @at hbgses Was s her rSdﬂ”ﬁbjt'J &he

conmmuni cati on, in accordanc th an od|

o TR Sat | ol e S B ek b B R Seente. 40e B2

f | cweaary, faqrplgﬁaglﬂlr@lconermspmnﬁmg/aiwehAddeﬂ on the
|be W t hout affecting

Servi ce b
sub‘%e&;rrﬁ‘((e?%“\’?ﬁﬁﬁ?eess’g gl’ﬁ ‘ion, in 20 accordance

wi th an enbodi nent of the present invention; FIGS. 3A
and!3 SB '1? a flp%\ivogloa@ ?m [e resentl ng a Short Message
Seriice a5 an actvation request from a
Isubscriber for activating one or nore VAS in a non-

spli t appraach, ordance f nb j
of ?ﬁ OtE}ir es%ﬁ %\%’ént I on; gln%;s O§4Ag£{?1 ?gf%@%e
fl m@eagrmme@vemlamgebﬁmesh@r@r Message Ser Vi ce

(SMB) ag;an 1a9teg¥@;ér9& regygéém ffroqrrbr@u%macsh &l e

activating one nor e in aspli approach, in
accrlgancedegd h Sergécond(@foditAens o$uitsi¢élb30 p‘fléé@ﬁic

l§ nvaef%te Qﬂm? Fl Gﬁlbé&lﬁag B remiasent & oamhh % dicggr amin

restoring subscriber's profile at a Visitor
Locaaltqoman@egﬁlﬁle?n (VPRp B0 Gifat 2Rl RACEANE higrvention;

subscri P?(ES S ﬁdQEQS.@B re%r@@egtpso%/ nggg’ﬁlart for prov1d1ng
PCT/ US2007/ 024725 in the non- spl It‘ﬁ“ép proach
Io

acceddHcanetict Vadive dfissdi ﬁéﬁi’l%ﬁ { ries et subscriber

| NBRHLAP; affecting subscriber’s mobile communication, in
20 accordance with an embodiment of the present invention;
FIGS. 3A and 3B is a flow diagram representing a
Short Message Service (SMS) as an activation request from
a subscriber for activating one or more VAS in a non-
split approach, in accordance with a first embodiment of
25 the present invention;
FIGS. 4A and 4B is a flow diagram representing a
Short Message Service (SMS) as an activation request from
a subscriber for activating one or more VAS in a split
approach, in accordance with a second embodiment of the
30 present invention;
FIGS. B5A and 5B represents a flow diagram for
restoring subscriber’s profile at a Visitor Location

Register (VLR) associated with the subscriber’s address



FI GS. 6A and 6B represents a flow diagramfor a

| ocati on update (LUP) by subscriber's handset in the
wWoems/0m23pl it approach, while one or nore VAS BCEUS2007/024725

active, in accordance with a first enbodi nent of the

present invention; FIGS. 7A and 7B re 6gsents a.tlow

di agr arh™or “PoERtiton al?ﬁagi‘%h’by Wb SEFPPRIRE hdHdlet &

i N dnfbRdspén & ofl@h@mm‘e@saﬁh inkent@omne or more VAS are
active, _in ac orda with a secon iiment of th
pr esent FF?ﬁ/en%ﬂ*oﬁn 6& reé’ﬁei%ltssBarégP‘és AEEEH £ F Bty s
di augfoameﬁ Wgakitke (LY mynat;sﬁlc:(Mé): Shigartdskles $agehe non-
erV|c 23 c&é very to a orvvard addres of the
bs§clrl bearppr AecBPHEhc® Wi Ph ™25° an®&n5di RS
theacproeSeMe I mient i en; £HEGES. e@u&oarrmbr&B épr elsentzsreesent
flow_ di Lagram of MI SM5 redelivery to the forward-to
address 6f 't he subscri ber, upon detecting failure in
t he previeus aﬂtewpct 7Bn repesedence wEtéw adiagram for

odi n esent tjio
rgglroé:éagg ;é gl fi% :;'agsﬁgbr% ;.: g{;né E%ng%el [ ver%gfo Stphllt
165 ubsoriobeln, sMader ess ol mogecHhYaareeawiite, dm accordance

emqih"snéecoofnfdt dal%%@tof %%ngw&nf ﬁve&eion-

represents a l'agram of re-tryin
del i ver §1¢% tife a@db%r Ferresenigde eSkow lﬂa@ﬁra@t@%tmmle

25 fall Hgl@ed n [\’h‘hesﬂéxecwl\@é%a@é tRIMY cel f‘s%g@%@@@&@y Widt B

an enbod |nen of the present invention

r epfoasaREst @ FAGRSEi afr Bif fORSEBPPSA g s F&ERPTET ith

189S & ¥ASodfintbBEr g phkackd iistedt sanders, in
accordance with a first enbodi mnent of the present

i nvent i BRES FIBS2nE3AB 19 efRat 13T Fepr sdapfam L£F %RNSMS

di aglami §ofy ePpind nﬁar@atrmotd\aa/d&@%l oiathen shesediber,
spam control for barring senders, on the sender

beitR§ coAf F§HERt of BEUESY WD 2B1B/ @*f Yapps  attempt, in
PCHAJS2891¢HD2ATR5an ekl hsited tbynd hereswhscirveert iohn

mgccordagcg.VMJJw %epresents a flow diagram for MT SMS
delivery to the subscriber’s address, in accordance with
an embodiment of the present invention;

FIG. 11 represents a flow diagram of re-trying MT
SMS delivery to the subscriber’s address, upon detecting

25 failure in the previous attempt, in accordance with an
embodiment of the present invention;

FIG. 12 represents a flow diagram for applying spam
control, as a VAS, for barring blacklisted senders, in
accordance with a first embodiment of the present

30 invention;

FIGS. 13A, 13B and 13C represents a flow diagram for

applying a two-way confirmation based spam control for

barring senders, upon the sender being confirmed to be



second enbodi nent of the present invention; FIGS 14A
and 14B represents a flow diagramof MVE delivery to

wao bh@soondear d-t o address of the subscriber, 5 miN/U82007/024725
subscriber is subscribed to SM5 forwarding, in

accordance wi th an enbodi nent of the present
i nVaRckoRstedr| &8, wsa gHBSAEBer eprids e AESOFICHW With 2

di a;@rcaﬁu%mﬂ\d‘@med@ldﬁ/&w peeddhe Levamidnt 0 address of
t he subscri ber, MVBC associ at e i

.th
subscri B&FS dokd rﬂﬂ‘td stBpéFPre.LS(?“l@l?/Saf %F%mﬁtr 3%%%%%% &iMS

t heyeaubseyi her vne sthisaiibes todSMS &Or wae disngsciiber,

ccC ance Wi th an enbodi nent. o ent . .
RSN e o R AN St SRR T
Teragcaatietcd Mirhcad lentoodthents ld)liSChe her'senaddression;
V\'hl le E‘lls%%g merx]'ytdr q.fS AS aJ!eesean%t I Ve’flon Q%gé):x_ra%\ %%SWS

with an present i nvent ron
r epteasent g aofltcmw dfca:gnaamm hied yorsk off nkhé atsedsySIBr,

to the ﬁH?CQ' sls%%rlag'eéldv%t?@%h V@Ubs%rnggr oc[oes”ﬁ%? y!%gort

are’ act Ve, T °acéor dance w h an enbodi ment
1a heaysr ésemrdmenWhohe theGSubd@8Abandid 8Bisgpibs@nits SIS

fl oW ¢ d' m Of S:}%vacﬂfi néé“ Rdll éedar!\/bg}\;\lﬁﬁillr&%@t i OB the

Servi ce scri ber’s address, e one or
rmrzere‘dAStaxreleathlwe in accordance with a first

enbodi mpnt of, 4 he {g{)%%sms 2o 1 pvgnt quegrgrh&%f 1941nd

19B repr edents a Tl ow di agram of the
| nitaratedtebbiNT (wdat iton t8er wlbac v’ @aﬁé@\é@ss MoBiile

13-ocatd og, Ceptee (VL GQreChantgge,t 05 h%c@é’p@é}{debeﬁlt% an

address, while one or nore VAS' ar'e active, in
ac CHQaREent 3¢ e HP%eSEBEoHW @ BRI ment of the present

i nventiepg, FIG 2Q ESQ@&SﬁntaS &1bk ova tHagmam ef Network
Anytinme int errogﬁ)tl on (ATl) at the subscriber!

addimedd at o §&5D e ABPEIIRSE af 2SS e, WIPJnle one or
aCQWr@aﬂﬁg Wd ha @l veeMbRdi @I Haate t RE:IPr@S@Abodiment of

20I nvtehr(]et nggser;t]-Cinventlon ;
FIGS. 18A and 18B «represents a £flow diagram of
Network Initiated Mobile Location Service to  the
subscriber’s address, while one or more VAS are active,
in accordance with a first embodiment of the present
25 invention;
FIGS. 19A and 19B represents a flow diagram of the
Network Initiated Mobile Location Service with Gateway
Mobile Location Centre (GMLC) change, to the subscriber’s
address, while one or more VAS are active, in accordance
30 with a second embodiment of the present invention;
FIG. 20 represents a flow diagram of Anytime
interrogation (ATI) at the subscriber’s address, while

cne or more VAS are active, 1in accordance with an

embodiment of the present invention;

-10 -



WO 2008/ 073234 PCT/ US2007/ 024725 FIGS. 21A and 21B
represents a flow di agram of RESET and Forward Check
wGdosereBLes at the subscriber's address, whiPET/OR®ODO24725
nore VAS are active, in accordance w th an enbodi msnt
resent _i nvention; FIG 22 represents a flo

f th
G agr anf B SUBEcrTBet HIgEREe SllbtganErts diogngn of RESET

subser i perwsraaddness, w4 | &en0eedr LOr echeVASuascrlber s
active, in vgHTclor dance with an _enbodi nent of
v

pr SS8REST Coft"C FPG "V 8Pr BEBNnT S o | 6% 8?%1‘@?%‘39
of wRuhgeMeEmbbdimessageshatpidsensubsemnithen; s HLR, while

one or are activ in accord wth an
Yenbodi negﬁ(g 2¥Arﬁ8res r%sent ?l%veﬁtalgé%m (iUbiﬁrB)er data
r epraeseevn@ta aftl one d$L&gsrcamb®f' GRRBreocatwhdne opelaire moye

subsariper .5 handsel . upon. subsarhber changind. 13 the
| ocati 6. | one or nore VAS are actl Ve,
accpaedam‘cemmehhlem enbodi nent of the present

i nvent i : E sents flo r am of
Net wor kpﬂi ni t£|3at eggf’{i&%nt ext ff‘o"tl ab agﬁ%%ntg%vm t%urtqewIS
10subrsseibes | at villid esubser trenter #LYASWAL ke awtd oz, nioge VAS

acGoLaanss i t h An,. 20, exhodient of RBoPLRAEN! o ¢
R &8

i nvention; F[G 26 represents a flow di agram of
deldrgeeyt inyeati{¢nist path via GPRS at the subscriber's

addressFIG WfE4| ere?ﬂ@s@ﬁtémé' efl\é%‘lscﬁ Sré‘xﬁt bf’eGPE@] location
accordance wth a first enbodi mrent of the present

i NVeAeFoNPY 25NCCEbe DA haiglse B Y esdscsike s | genging

15di ageam Qf:cMEn, SR del |o\h%r YoMSBge 2 38COoNt pa&huyé a in
GPRS at the subscriber's address, while one or nore

VASCSPEIFNGS Yath 3t eBEedRpAYc 8T wiltth PegeRfori@vention;

enbodi neng. ofzst h@eFf@s%@ﬁts hnvendu onjiadlalk! G 2ARA.3RH
28B represents a flow diagramof Mbile Oiginated

( ML EERGSA tPEs CPPBRY § h%s@ﬁ’ﬂ;écl?rﬂ%’ér wd thih SRg s 8PS GRHiPPE,
oON@h@le NOKEL MAAe vast b¥e, atti ’GCandaneerdaddeh wabh an

20°MQALIENG, 0Lt 1N, Rresent S uention:

FIG. 26 represents a flow diagram of MT SMS delivery
in a first path wvia GPRS at the subscriber’s address,
while one or more VAS are active, in accordance with a
first embodiment of the present invention;

25 FIGS. 27A and 27B represents a flow diagram of MT
SMS delivery wusing a second path wvia GPRS at the
subscriber’s address, while one or more VAS are active,
in accordance with a second embodiment of the present
invention;

30 FIGS. 28A and 28B represents a flow diagram of
Mobile Originated (MO) activities from the subscriber’s
handset, while one or more VAS are active, in accordance

with an embodiment of the present invention;

-11-



-11 WD 2008/ 073234 PCT/ US2007/ 024725 FIGS. 29A and
29B represents a flow diagram of de activation of one
W@e00s0TR3INAS, upon receiving a de- activation PEQUERDT/024725
i n accordance with an enbodi nent of the present
invention., 5 Detailed Descri t|on I n ﬁhe fol |l ow n%
descri pﬂ% 6 PG ﬁ8§e§e§?ﬁ Sed%pl &ndt PBndiPEE 9t
NurdeRhgat i@t ebf aloseand: AOr&£ONMAS gunpbh Oﬁscélf\ﬁ.rﬁget de—
forth.in order to provide a thorou h understan
t h@ STVt e eI S\ | PP b8 HHFRFENT': HhofR v 8FR° gﬁ
hawhegpoesimanyvekiidn.in the art, that t he |nvent| on
y be practised wthout these speci fic details. In
some instances, well-known features 15 may be onmitted
or tapled ilEGcrsptiam not to obscure the present
i nvention. Furthernore, reference in the
specification to "one enbodi nent” or "an enbodi nent"”
neans t bat ulqaarﬂdldgwamgfe:msuréptm uctfere pwrposes of

char, %ﬁ&ﬁé LS4, C Fs&%ie%%d '”nﬁ POECti on g n%Pidzh@e 20 ang

enbo i's inC I n at east one enpodi nent o
10¢ he:onlfwemm@n.s The appearfarce ofn t legdphr dse Previde a

enbc%'r% ,unhgry@a[qdqugepé@%ﬁe' N LG $HEC flkca&iﬂn be

does not necessaril fer to the sane enbodi nent. 25
Theappreseht honessEy oﬁOpp@m deging sgsdiamrynethdd andtha

conpuyt erthQEo%émlﬁ(IQ%%tn tn%yf afl |§rta%2§s§d4b§£iﬂo@1%r these
nmobi | € communi cati on, while one or nore Val ue Added

SersPrEL{V/AStadle - adhi @ne THE tapsem pkegwpnkeadures

150hay )ééSonHtH@@S@Qes?om%ﬁHtflé@ the §éib§&1flttk9fobé@utr€0%e
affecting 30 the subscriber's nobile comruni cati on.
Thé’r§§§{"ém IoVEuitRes a EREINEBIerand SRET §VdepeHdenthe

apRpRagh; d4t i chor ¥ar & oABS Sa@Raimdt Choks 1dxdepapsieitengf
the status of <call forwarding. This system

f adiePPfat €athe SubsRAGHBErLI2E 0 LG5 TG be CEGESHRITS  ©F
f oronakde gy Wit Bput Rechgo&dNCerNetdtonnection  with  the

20 embodiment, is included in at least one embodiment of the
invention. The appearance of the phrase “in an
embodiment”, in various places in the specification, does

not necessarily refer to the same embodiment.

25 The present invention provides a system, method and
a computer program product to facilitate subscriber’s
mobile communication, while one or more Value Added
Service (VAS) are active. The system applies one or more
VAS on messages sent to the subscriber, without affecting

30 the subscriber’s mobile communication. The system
provides a scalable and SMSC independent approach to
forward messages, which is independent of the status of
call forwarding. This system facilitates the subscriber

to subscribe to SMS forwarding without being concerned

-12-



-12 WD 2008/ 073234 PCT/ US2007/ 024725 about the status
of call forwarding being set or unset. The dependency
W@ﬁOOSWBZBéDYWar ding on call forwarding i s baseRCT/p82907/024725
operator’'s configuration. A configuration setting,
such as, "Cal| Forwardi ngRequired" LS, used to 5 tie
SNEPCEF WAP RGP SR 7 AP LT OF WETAIRY. POATY 15T vl difirg
i N Twe erbedismit 65 SMHJOfl.djv\talrdmﬂc_i; 6ﬂ| tafDr Wwﬁrtdgng is
in anot her en‘ood forvvar d| Eg
guratlon

CO%&ISFI ond°® s TERTAET Pat Socaﬁurfaorl\?\%r di‘hg.° stem
f urdchedngr osud}es asubS‘Calh@rrmnrdhn@eqmpte@'n whet heed he&o

0 wan tQ recej.ve cals/ 0
5(%altllgl %@gsgafe@r WAPI ETHe Yy su sg?r g; {Tglggr%eE%?&&%mq
VASn The sysbedimmnavi des anseaiitéssal npleédentatrvarding,

al | w Iuralltyo vi ces, .. as ut t_li.mte
to,” cgf‘f rel‘at éd Otgggno%&cda lﬁ‘&?g'l atcadlki fQQ i}A l;qgf ogs
aI lcontigtidimlsubsehi ey, s.1aEkGcallr efprreseq}m@ a Byestemtem

§f€5epr ¥5 l&gécgﬁ%éyilﬁgpr%ly qgnsg%gkﬁgr he

to a“subscri ber w thout ectl subscri ber's
lmeann@Scomunlrémum CERés Systsene 20 PW@:I UeREs arPtHPMRnd

10%a1@9%@ss\é M, 1&418%%@9? @gb§&191%|d| NG ¥h& or more
Si gnal 1 ng Syst em 7 (SS7 A subscri ber

109/ASs Bhe gisvakey @gg@t@l%ﬁ ed meﬁﬁlmlmnlzemqnﬁashon to
e”%‘i‘i'oaeﬂiup!httbeof’r%%%ebnVsGIth Qn, SUbseki behi 4B tbs

present 1n . I'n anot her enbodi nent of the

pr €5dAt rziaameamdu @ﬁ?-%qﬂascrﬁnlaé?d 108 emay2ak sty dld 1ts
1M thpVEMY, Q4. HPMN 102 includes a Signaling Gateway

(SG 110. HPWN 102 further includes a Honme Location

Regi ster (HLR) 112, a Gateway Mdbile Sw tching Center

(GVBC) tid, 1a@@Qégenw%sag,@t&ery(b@eféie@trefméﬁl\zﬁ@)ne or
116, a Visited Location 30 Register (VLR 11b
Vi Sior&d VRBBE | A9%5{ t E%JF‘ﬁgCGCeP(tAgP LPVRBEPE5H1 P nvélethout

HLR £E32t 1 K3VBEurdsldi bEMEC 4di6i 1 VIl ca tersh . VMIB(E 15%05tem
o L5 e N o oy I 1oL B8 S1G RS
via Signaling System 7 (SS7) network 106. A subscriber

108 is originally associated with HPMN 102. In an
embodiment of the present invention, subscriber 108 is
present in HPMN 102. In another embodiment of the present

25 invention, subscriber 108 may associate with VPMN 104.
HPMN 102 includes a Signaling Gateway (SG) 110. HPMN 102
further includes a Home Location Register (HLR) 112, a
Gateway Mobile Switching Center (GMSC) 114, a Short
Message Service Center (SMSC) 116, a Visited Location

30 Register (VLR) 118, and a Visited Mobile Switching Center
(VMSC) 120. Since, HLR 112, GMSC 114, SMSC 116, VLR 118,

and VMSC 120 reside in HPMN 102, they are hereinafter,
referred to as an HLR-H 112, a GMSC-H 114, an SMSC-H 116,

a VLR-H 118, and a VMSC-H 120, respectively. SG 110, HLR-

-13 -



a VLR-H 118, and a VMSC-H 120, respectively. SG 110,

HLR- -13 WD 2008/ 073234 PCT/ US2007/ 024725 H 112,
wekdgor2344, SMSC-H 116, VLR-H 118, and VNMSC HPAR0S20a1/624725

i nterconnected, and conmuni cate with each ot her over

an SS7 link. 5 System 100 further_includes in_VPW 104

o ey ST 1 Teu Ut Eent b o) 228 57MSE Hongd

LoGatel QRteReginetceed ( HR) Jdodthunacaitonti thbssageoiayyicier
Cent er gSI\/BC) 126, a Visited Location Register (VLR
128" A4 9WVisited Mobile Switching Center (VVMSC)

130. Since, GWC 122, HLR 10 124, SMsSC 126, VLR 128,
and VMSC 130 reS| d

th r
her ei nafY&re™ refer “er&ﬂ% égcé G\{Pﬁ@, ela% L NFwayY
12440b&ﬂ]e8|\@@-t\1’h112@ C&nVéR— \(GH28) almd a ¥yMBCnW 1B36sation
ect veI R-V 124_ SNS -
I\}yééﬁgﬁ ar e |npébﬂ%sosﬁﬁecf?eﬁma{%d\%%grﬁ%n atCZ
15 1\1216t, hae@nsknuetiheocmaem aagSSkﬂ I(MKR) Sy, emnd 09 Visited
furthe des HPM\Mq I di o]
Ser%fgcé CLEI’ I\/FE& e %Adgu dghggprgbf(%\/@? @I%R
1 V\AE/4PP@)GSC 133?46, 8&&0@28 M‘@@ ¥B2C ahed W/l@é’@rlwl"ﬁ\lesllode
in . HP 2, . re reei t efer 0 a
WS T30 et e B 8 BF sbon d MBS Y oad2,nt
t 0 HLRpEr $oh < 1SMEE-V nl2G.he FER-Y hbd8 .ampdnet Wy&V 130,

gE %{bé*PNN cM3é.-yand, VPYR:_ @Oﬂzmyswmﬁat &/LR-V
ac ér via SS7 network 106. Mor eover, it

woli28  bendpyaseny .80 aaper §@ﬁe§¢@qnleé§eqi nabfe CORPYNIGREE

15HPVN 0% .2Rd JRMN 104, may, ads0 | Nipd udey MRkl OU® 2Burther
ot her network conponents (not shown in FIG 1)

dep@sdifes én tHMNar k¥t et die timedia cYnsiasdngt i rvice

HLRHed 12 (Msdnt eschangeatd yeuef erded tcatasaionear/pec)
| ocation i nf or rmtl on dat abase, in accordance with the

30 I5les&aRce nVBEC 6A2 MESIPNREE. VP4 FFsiee in HPMN 102,

i ntteaﬁazhaﬂgeﬁé)ée)inbetsf,r e fle@ras sdhscrnbemss-wisizt aehd a
sSW tc FB% address, in_ accordance with the prese

20 gy THr thheouif RSy 2PPETRs Tt PEASRY Rt e in
r efigler @@+t @has Whei heghdr@catliefdnt in HPMN 102, and VPMN

104 may communicate with each other via S$S7 network 106.
Moreover, it would be apparent to a person skilled in the
art that HPMN 102 and VPMN 104 may also include various
25 other network components (not shown in FIG. 1) depending

on the architecture under consideration.

HLR-H 112 is interchangeably referred to as home

location information database, in accordance with the

30 present invention. Also, VMSC-V 130 is interchangeably
referred to as subscriber's visited switching address, in
accordance with the present invention. Further, VLR-V 128

is interchangeably referred to as visited location

information database, 1in accordance with the present

- 14 -



i nformati on database, in accordance with the present
-14 WD 2008/ 073234 PCT/ US2007/ 024725 invention. In
woep@sen2edi nent of the present invention, HPMCTLO200%024725
a first network and VPMN 104 is a second networKk.
HLR-H 112 and_SG 110 are coupl ed }\?%the first, .
net\iJPR E1 Uhrer Bas O L RERPEZE " En@ EVNEE- WIESE™ br &1 EBHPI8d
t o HpMishe 0geciendh net ya knethdran aegbe@dMrents ofist ke second
present inventjon, the fir net wor k d, t he second
net"SHR &r "L ding zsénfléc;aééﬁloi 8L CPRRIE t° e Flrst
cordegsporndiwig reas VAB,R-&f t1es arkD wMecev viilg aam coupled to
activation request at SG 110 from.,subscriper_, 108, Th
T ogiE TR ARG i o ASHHs TREPEINT  BF - ShPerdised®
t 0 iaseWASod 0gite. fihetacktitvatd amdr efeesecpbsd f oetwork are
subsscrei bi ng and subsequently activating the VAS. In an
enb6drrent of the present invention, the VAS logic is
15 applied based on operator's preferences. In first
enbodi nggt ) of 105 RECICNLGLEVEOL Il AES | YALT Qlkcex
request 1 nclud request for activating one VAS. In
10s e crzred 1 e dinmerst 1 vd t itdme rpgessEntati AGehtd diromt Rebscriber
actjgati QL reglest LpelHdes; [eauestyfor s act iuat | g 2Q
pl ulro\él’i trl;./neof %7%? Iglér eélsﬁja?tér? subscri ber’ 108 ray '
i ntrerfehangeabl 35 W& rleloécr e@he ocaalsivaghser Feperesh isGfor
110 .ar [ ' [ : o L 1
pIED QUi 0, d L0 MBS | O QUL Yq t enkllRakl 132 t
getsuan ?kﬁ/lsr?gA (of suggcri%%? A) land \/?\/BC—V 130
asswdcdieenti eh thaberrydr' snveagister 885 ndPiorlegic 1s
isThereatter, n 3G 410,25 HeQhes, sibserddaebnse VBl SN, first
I MSI-A, VMSC-V 130, HLR-H 112 and an indication for
actdmpaBineP VAST nthe daRT4isa3e  W¥EAEE At ed Wiet haSE EIgon
I'n L%Qlu@gpo‘ji'n'@mile BB PF €SRRt 2dtRRLAON,ondG H49. 1n
stores VLR-V 128 and SMSC-H 116 in its database. In
anctafeRrdentsBaPAEIt  tof the pPeseRtePiifent 36" he the
datakaset 1&si desgudist hi AnSGiddD. ddesndi gati oacto¥ating
activating VAS corresponds to_maintaining a set at
265G Ppreliss 19H P usd SRR S up tsblggi’fj’glrkﬁfarVAS_L ogi"€Y
ba&&&erchangeably, be referred to as subscriber A. SG 110
sends a routing information query to HLR-H 112 to get an
IMSI-A (of subscriber A) and VMSC-V 130 associated with
subscriber’s registered network. Thereafter, SG 110
25 stores subscriber’s MSISDN, IMSI-A, VMSC-V 130, HLR-H 112
and an indication for activating VAS in a database
associated with SG 110. In an embodiment of the present
invention, S$G 110 stores VLR-V 128 and SMSC-H 116 in its
database. In another embodiment of the present invention,
30 the database resides within SG 110. The indication for
activating VAS corresponds to maintaining a setup at SG
110. SG 110 may use this setup to apply VAS logic based
on the VAS indicated in the activation request.

Subscriber 108 can send the activation request either

- 15 -



on the VAS indicated in the activation request.
Subscri ber 108 can send the activation request either

WO 1®38MIB22008/ 073234 PCT/ US2007/ 024725 fr om HPREI/LSDN7/024725
or fromVPW 104. It would be apparent to a person
skilled in the art that vvhen@ubscrl ber

o CHEBPN L £02 T Rt 1307 aFh VLRe Pe1 B to
aCLai' \ftfé,rgohnSkﬁmiachanNEQ Wri30handvidnRs\b330indrernos is
subscri 108 5 ent _ | P 4. 1n one

en‘olé’&laﬁﬁ lrbfﬂpl'ylﬁelb)f'esévﬁi bﬂedr:talngrwl‘m&lssﬁﬁgc??tblé”
10&rsubsarbbesmm}voneooanaovemms:msmmgnGBRSscrlber 108

ervices [ ondi ng to subscriber 108 is
SSctﬁsvgrei?)” 't ﬁgw %%II%/BC-V 130 is replaced with a VPMWN

SGSN, when subscri ber 108 uses GPRS services for

subscribing to o ar
to a pe?so%J sklelmgo?jlment %e ar? tpflﬁ %%egngu tgcl%gi' bgjlr%t@rl
10&ubsckooat eld 8 rsubPMNLEG? to [RRNoSGBNre sSVATt Wiy GPRS

| nstead of RN SCEN. uien. 45 SURSCEIRGY, 108 1S accive.

present arious  enmbodi nents o gna
10 | mrcberesmvnglioo isubsplabet w08 ase‘ﬁlﬂ‘ﬂl\hgs%rh] when

actd yation. el%tée%tseéoe&pﬁéibs%%'l@wgfép s%gcr%lr{gort% Vae

usi'ng non-split approach and split approach are
desur mbee VAP -coAfurmetliciewppie RINGSEo 3R Ra1E 03Bs khbled2@n

Fl G, %ékta&daé%e WSRESL MRhY 1 08Ul NRIIIBES. 14 My B 111081
enbodi nent of the present invention, SG 110 updates

HLRIPMN118GBY sbhdianfiae r egistaast i 68 ni§¥hgeSED' HLRIFR

151 1% 4QcE e Aace; pEVBG 1§9e¥e§1tandanLR7§l(/lN128104\M t h\/&"lous
address of SG 110. This enables SG 110 to receive

al |endpgast sy PVREATE aftP"HPIMNIEEGRORGINT stihsEpPifaiber

108.08As8Rdi A1 @S URSE LA DRI S eBl0bt | ford SubeEBVethg foOlhe
VLR-V 128 due to fake re%| stration nessage bY‘E SG 110,

VLRAVTE38 4RG VRAKS VAPIGPATE ARRGGCAL GAcnrPh | hPRIGech

subser ikecrspéLgist esefhmetivhr kichnrags embodan@nBBofand
t he gresent |nvent|on subscri ber's registered

200etfiGPK R e 4B ei 1978 CHRES 1 rst, or the second
network. Since, SG 110

Furthermore, in a first embodiment of the present
invention, SG 110 updates HLR-H 112 by sending a
registration message to HLR-H 112 to replace VMSC-V 130

25 and VLR-V 128, with an address of SG 110. This enables SG
110 to receive all signaling VPMN 104 and HPMN 102 for
subscriber 108. Also, the subscriber’s profile is removed
from VLR-V 128 due to fake registration message by SG
110. VLR-V 128 and VMSC-V 130 are associated with the

30 subscriber’s registered network. In an embodiment of the
present invention, subscriber’s registered network can be
either the first, or the second network. Since, SG 110

updates HLR-H 112 to replace both VMSC-V 130 and VLR-V

-16-



updates HLR-H 112 to replace both VM5C-V 130 and VLRV
-16 WD 2008/ 073234 PCT/ US2007/ 024725 128, with the
wa@oasesr3pf SG 110, this approach is, herei naPCBUS2007/024725

referred to as non-split approach. In a second

embhodi nment_of the present invention, $SG. 5 110 updates
HLRAS 119 %y ERnditdgress eﬁFstSrGatﬂgﬁ' me8s8g&EPPEGP R RAEY
112 dreineplace rond yrodVBE- A6 130 -whl it theresetr.ess of SG
110. In this enbodi nent, since VLRV 128 is not

affected, the subscriber's profile is still maintained

at VLRIV 428scoHierebod frerntthios apprpecfenal ineqdtacingg SG

only 10 VMSC-V. 13 i.th the address of SG 110 is
hergi®naPeares ?%ﬁ‘%‘r ﬂé% £y ﬁfngbrfqtaaﬁepgrlggéﬁ%l?nn Bgsage
embediHmerAt Df2 tte repesentorniyv @MEC N, 1 Ithevithddnessddofess
SG 110.i s dified.to include a roamn 15 i,dent. i fi
V\heor]1flssu slcl:r.q)'be{n ﬁ%wi sempl))lf3 8%%%?t'i nSJ%g]ﬁNg]f&? '}gg i5T 8t
r oafifegtéedenthef isebsamiypelyé s aprafdiengs Git idss imghete inedSEt
11 0,,Signi fy.th ubsgyrj be LS am ng. .
(hUATCbdates TERIATISY by FoplBon s ik Vi35 Bd oY
10VLRMSC-128300 whtla tineli 4dadsSGoE16GG i1A6l ddi ngerdinafter,
r oan i dent i fi.er, Lph the non-split approach.
I—b\(;\lr/fvfg?fggné% %g lsé%ﬁeclrtapgp%gr oach, SG 110 updates HLR-H
112 by replacing only VMSCV 130 with the nodified SG

110, ingludingehbignidef@m &g kkdentdfdsehe limaReider the
enbodi ment of the present invention, SG 110 is _
nodiddireds t @fi n&¢ udéla ionnpdeficdy ©5 itHehtdT i &r ¥ARERNY

1Subsehibere 108 drs ffesenbed N EPMN 102 senth@n vemn 104.
non-roam ng identifier may be a non-roam ng GI

assirgnegan i sGierdt tHi s ghi by & FEEsubsTr iB5Er 918 % 5¢
i n 11he hosgyniet, Wehkt (isuscHRMN 102) is Roaming. sc 110
identifier i's, hereinafter, referred to as éogm' n\%R%

and SN YPEAR NG B0 dbnthY i PRSI he Al L&

reﬁ@@reﬁitﬁ) as menifdam 8g GIo, | Antheéditen- $pki troaming

approach, as VMSC-V 130 and . VLR-V_ 128 is repl aced,
20y t¥rerhat Lefdr eSO BT léuﬁgeF%%}-' SHSowerr, in’ the

split approach, SG 110 updates HLR-H 112 by replacing
only VMSC-V 130 with the modified SG 110, including the
roaming identifier. In another embodiment of the present
invention, SG 110 is modified to include a non-roaming
25 identifier when subscriber 108 is present in HPMN 102.
The non-roaming identifier may be a non-roaming GT
assigned to SG 110 to signify that subscriber 108 is in
the home network (i.e. HPMN 102). Roaming identifier is,
hereinafter, referred to as roaming GT and non-roaming
30 identifier is, hereinafter, referred to as non-roaming

GT.

In the non-split approach, as VMSC-vV 130 and VLR-V
128 is replaced, with the address of SG 110, subscriber’s

-17-



-17 WD 2008/ 073234 PCT/ US2007/ 024725 profile needs to

be restored at VLRV 128 to facilitate subscriber's
woreslogs2epmruni cati on. SG 110 uses signhaling PEFESET)24725

such as Signaling Connection and Control Part ( SCCP)

rressa es, for sending a roam ngC nber _request

Pia0neds, e REP TS ot IR 138 PonEacrGiate

SG su:bl;erﬁlﬁéis%s @bl st &drafun@Ba oforB uUlzsCriilber’sss psnjria.mng
at VLR-V 128, when VI\/BC—V 130 forvvards t he_roa %
nuMsEraPetuesich 13 IIRPGL 138, COegEReY 4 ‘ﬁ%{gtrol art

r estsered hbsessuBscrbbeserslingr af Irb&nlr‘tgheluﬁlbbSCfet(hﬁstS to

L RREr BolY o "B o s> VAT buld PenBbtl HoES SF

si gnal cﬁh@w COrre@ s poadiong of Ostideribest Oatif ohe oft VLR-V

su rib I at VLR for non- s it roach

des? 'bd e? nV %ngfvjur%g |%)(r)1rwart e S n&‘na‘“’“g% GS§
SGthl@Ldeeslat Asepllace MMR-Nas128standch tthleesmssaldldzzeeSs
of SG.110, e subscri.ber, S rofllel ffe e

at RfLIQ gr/e’12§u Thsl}%scfle]% ‘of atrﬁoobnllgf ) scré“?)tf%2 % %t

10pr affifeeteéd, nebikequer éd ismbspriliedappr oaeh. ofnmore VAS.

non; spLi n cr r ggggg 0

hi s J rgglé%l on, %%%Fésé%§ Eé@%] afsl?)%r é:élgg(teere %ét 8 the
a @@con@ltlr@glcﬁt rsabsc)mlm;ésageowma& New feyi BQYGTS@dlt
netg%&gacﬁsl§e8£séf£ﬂéthﬁ %i%ﬁFQé%léﬁ“ﬁ%%ﬁ %@GélOSQOand

rec regi strati on cancell ati on nessage from
HLRBH FBince]tS@i L10 ¢eesappdr eiPleee aVprsokSskivitéd tha

1st head@rrtesg hair t Bg rnqw 25t1’i@9's§5§5§ﬁ3e@egv‘%ﬂ%f\&@|él di Pe not
R-V 128 and VMSC-V 130 if subscriber 108 resets his

har?cf§é?t©\$ﬁ|4*‘é YIR-VPWRB 1oﬁhusrTﬁéﬁéa¥%telr°n SE sebseEiis’ a

FoyroRgd NfOnTRL Lo 1GUar Yn tp1iHLEsd#ckER . tO get | MBI-A
nLHev(\)/ VMVSC arr11d nef/lvfh\}LR asréos?l ét egmﬂwl th the
subscri ber's new regi stered network. The new 30 VMSC

and newrYLRoarspitine sppdas@d Uvee an@s¥Wkfer 108 changes
respectively. In case of hanpdset reset at the sane

20 odutsi dRCAbbat Y VIBEIDE WBCERP U 3T IAAECTFI R TIOVER 2
I S se¥blRd VrdZ8rribeseafdsebge Saclll@ ator ssyitshers@vieasmdrk

is sent to HLR-H 112 that causes SG 110 to receive a
registration cancellation message from HLR-H 112. It will
be apparent to a person skilled in the art that the new
25 registered network would be VLR-V 128 and VMSC-V 130 if
subscriber 108 resets his handset while in VPMN 104.
Thereafter, SG 110 sends a routing information query to
HLR-H 112 to get IMSI-A , new VMSC and new VLR associated
with the subscriber’s new registered network. The new
30 VMSC and new VLR are the updated VMSC and VLR
respectively. In case of handset reset at the same
location, updated VMSC is VMSC-V 130 and updated VLR is
VLR-V 128. Thereafter, SG 110 stores the revised

subscriber data, which includes MSISDN-A (of subscriber

- 18 -



subscri ber data, which includes MSI SDN-A (of
subscri ber -18 WD 2008/ 073234 PCT/ US2007/ 024725 A),

WO BBAZ23HLR- H 112, updated VMSC-V 130 and t hePCT/US2007/024725
i ndication for activating one or nore VAS in the
dat abase associated wi.ith SG 110. tional l SG
mayal s6MStdire Blpdat ddovLRARAAEE | MG d&¥gba :
Furltéxlaewo{]@ £26 330imtagai mwpﬁatneSeHm HnltRe b&atabase
sendi ng.t he

istration to HL
D oeaRi T pephash TS BBl TonEe s & SoYaniee Store
updﬁidadea/LRLR/—\ZlZBNJaﬁk fos tdil@taaﬂdeeSSuotheISGrélosGTmlg
gain | e|v . al |, sipgnaling. :

Sgssagéllﬁt 'é‘gg%etsh ?BbSCI‘I b Faf ng % %bs%%aetlon
fimetssaeggi sbr &tUReFi rmssagle clnsd,erl mCercet;alra@eab;llye updated
CopTRESd 190 3nd RERELOR, YBRR) @ Lok TESSROE, (Al BuB
enbodimen gf | ow correspon | ocat

updsst e 1. ndlmlspl agaappm@aph aime déscllﬂaedelcﬁlﬁr@s. a@A

and .6B. .15 F her_, oa
SubedrrbER THbR GirsshoofRRs fbsilibl: “ROE PAGH e Ml ex,
1(1 asther ediister edeglns@trﬂmdm anemsﬁge oring systegpnargesddd,

r%%%gg%% }j@@L% Qc 89' gu'plsit&zé 0 %gggsagssag%entvﬂlm

| mﬁlrr@ném\@@weoér f’rmmélVASOfWor comngspepfiRg 108, Lesadiign
SG"MﬁigG?n%r eghsigatd %p‘f%ééﬁ%r@t dedd:RBq114 regBvesa

romthe signaling loop of subscriber 108
Heré®d, 6Bhe nonitoring systemis used to nonitor HLR- H
15112 for any received second registration 25 nessage so
that none of the subscriber's VAS is affected. = Thus,
SG 110 Eeffd$ra FBUERRY PhfTtirit PBRT YRRy "6 HEROSFT1PES

to 18t chVRjeA rand 1updet & WEGe Yy 139 raind 1¥k B- Veé-ﬂﬁ;ered
associ ated with the updated regi stered network of

SUBSEFPREr A TN IFAr s 8 YSEChandSEEdr BR 1S TEE Tt ha® siifend
30 Je@eatiomonupdat ggk VMBGLI $rMVBEGe/ k3@ tandvipdat edbr-H

ZGVL%JES \QQEQY 1%@ 110 implements one or more VAS for
subscriber 108, every new second registration message at
HLR-H 112 removes SG 110 from the signaling loop of
subscriber 108. Hence, the monitoring system is used to
monitor HLR-H 112 for any received second registration

25 message so that none of the subscriber’s VAS is affected.
Thus, SG 110 sends a routing information gquery to HLR-H
112 to get IMSI-A and updated VMSC-V 130 and VLR-V 128
associated with the wupdated registered network of
subscriber 108. 1In case of handset reset at the same

30 location, updated VMSC is VMSC-V 130 and updated VLR is
VLR-V 128.

Thereafter, SG 110 stores the revised subscriber

data, which includes MSISDN-A, IMSI-A, HLR-H 112, updated
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Thereafter, SG 110 stores the revised subscri ber

data, which includes MSISDN-A, |IMI-A HLR-H 112,
wWap@angxt34 - 19 WO 2008/ 073234 PCT/ US2007/ 0247 25PCVNBXB07/024725

and the indi cation for activating VAS, in the

dat abase sociated with SG_110. Furt er nmor SG 11

agditcup e§ BLRYIFI5I) £8Adi g REYHY r &) 10 %he

r egiasbbasd oassoessage wirhHLES H1102 IEIm:r@hdﬁﬁoﬁeO recpl age

the updated 5 V 0 back t.0 th of
11@ga%r?%%st %E rﬁ]a]%t §Y ey lﬁ‘ﬁafg?lg cofF%%Sptorna 188
t 0 rle@eayé oMo Up@atie 110 spl i draeppreactedlscdesoei hanuautad

FI.GS. 7A and 7B. 1Q Furt
sug)ggg % 1%1908{)?1%}% tibseh ggfess negsa%% ?I Pk V%%E)ws
fore\mmm@tas afVAS,gnSG 1ﬂ1@>wf ocwaredpond frey rr@ssagec@tion
destln dto c 0 r
addllpesges n§(§ ?[Ogélgrgoéalc\%}egst eesodr}fgggggg C%nﬂglg% ed fwté?h
sulrgcei bex abd878r om an SMSC-0. SMSC-0 15 corresponds
to originating SMSC that sends nessages to subscri ber
108. In an enbodi nent of the present invention,
10subscri Berthk@8 cealmeral sobperiiare AB8sdpss BSRBAFriped to
non; SMEG O 'femmtn' onal ;SWRE, b&T eBPeEddga
of qne\l%ﬁg?%er SlJebSCfI ber 108 |s a roam ng subscri ber orS
a o XBsFeees NeSUPSEr thesulsoritee dfodPméne &F fR&S

pr %@QBrdltfbve%tdﬁQstéG 11@ cangregidB6kst henhdeSaadges
received, to one or nore forward-to addresses base

on Hended 156 cSuPLHTI8EBscFiherf1208. 21 n SY§CaRbodiMrEnP
150F dieBESRAN Lo | BM4Rha0ng VATEd Oghdx | Serappliidabasedo
on operator's 25 preferences. SG 110 extracts

FEBERCL aftfress ™ r G tHROFEFSRat i O rBfuestFeiRgt

Carlnr\/@hﬁi&ye SOEEeSRONdioRg cAReal o6 f@fe&vfeomméiydso from
addr esses from SG 110' s dat abase.

errt?odlloﬁ’e]h?meofSMtsﬁeof)r%%éﬁ’ttefﬁ?/"elrﬂnla&nSM%‘E} ff@esg?%t}]e"§ °h
i t s;rdahabas@sienof NIy e sf or wardiip addeesses @0 a non-

|nd|cated b subscrlber 108 in the.activa uest
OsyFoer Ber SSPaTHTRes cHh BRS 15 ﬁb MY % 3hteo coent

Mbhinkention, SG 110 can redirect the messages recelved to

Lll

one or more forward-to addresses based on the VAS logic
for subscriber 108. In an embodiment of the present
invention, VAS logic is applied based on operator’s
25 preferences. 5G 110 extracts subscriber’s address from
the activation request and can retrieve corresponding one
or more forward-to addresses from SG 110's database. In
another embodiment of the present invention, §8G 110
stores in its database one or more forward-to addresses
30 indicated by subscriber 108 in the activation request.
Subscriber’s address can be, but not limited to, a Mobile
Station International Subscriber Directory Number

(MSISDN), an International Mobile Subscriber Identity
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Station International Subscriber Directory Nunber

(MBI SDN), an International Mobile Subscriber Identity
W0 208MiB322008/ 073234 PCT/ US2007/ 024725 (1 MBI ) , pEI/Biw0 /624725

Directory Nunber (MDN) and a Mobile Ildentification

Nurrber er., when subscrlb

subggﬁﬁéedat&“§ﬁée PISFORFYI N T%%%caﬁnguérfkﬁﬁle

HL Rden€ Of 1 €& 0AdN b erO ( MtMﬁ.formard to address

i ndi cated by subscriber 108 in the activation

request, to retrieve routing information of

formardmetHyﬁjr@ﬁsnaldbiénmbebylosehds shies aetheriecbedMs
ne%%9 0 the(JO{MPrd to addre%s Jkhgone ng%%bln ¢

B ERe I estht i Vet | BIF T Ys @hs dHRoEr 108" T ar ds t°

nessageSrwanm—mneaGMranBrenﬁbmaWHddby05amhh1e$seslQﬂemmemhe
i n _HPIWVN | n._second enhodi nent _of. t he.
|nvéﬁ |o%lon fF??esgérq'ldga é?ggr gu%% sab@%ﬁggggﬁ% 8?
no_r@rﬁv@rdvarcd bddedidy esgés theresent siendyPNNielOdedirected
th' Ogé ﬁ% fgrdé 8- p£e§éﬂyés%5 ﬁﬂvggélg%bodlment of
subscr| orwards nessages to one or

10F ortiver cprtegea@dn@‘s@tppesemlbwr@@ﬁe 1@6he,f|0rviﬂsqlq er@ressages
nettvc\!org 9L hgl d Nan.,Y %’ENJ%@&@H?&C@&%E&O& GRUN 102.

f orwar nessages to forward-to addresses, such as,

butIrngecond mnﬂoeélm@t 2Em5bE | R aRembelnEEdenat eePsaRikeT

t he 030 rSHPSCS REEsaded isednd i d1e rdHabes A -eFBh ddresses
address, an Session Initiation Protocol (SIP)

addressnt ai VoV BB dWér IpnthiFetemosinent PR present

1SNUNBGER L An,aNs R3S figed A6RerRt-QLrd AdEE £5%es! e ANGhdICEL
enbodi ment of the present invention, subscriber 108

r edifE8t & OFER TA CopyITTe e AT atl Phi WEWP 5T visited

f oeaLetng AdQrEsSHad i vigen SWRSCELBSSr iDeaddn@Ssdn Miivaed

his nmessages are also forwarded to one or nore

f ofREPEITD RddFEES ar FUHFE SERBodi TNt s3Bf SMS "ot

dehﬁme&ydtOtosubscrhbﬁihs adehcess asdodedeli verynof the
2GSNS % subscrlb ﬁﬁdress n detectlonlofafallure
ar €4 5CHH§%?|b%d ﬁe% Pand8RT wi £/ F& L 169%RaSH @

11,seseespethini@ltyon Protocol (SIP) address, a Voice over

ORJI
—

Internet Protocol (VoIP) number, or an RSS feed generator
address. In another embodiment of the present invention,
subscriber 108 requests for a copy of messages at his own
25 forwarding address (i.e. subscriber’s address), while his
messages are also forwarded to one or more forward-to
addresses. Various embodiments of SMS delivery to
subscriber’s address and redelivery of SMS to
subscriber’s address on detection of failure are
30 described in conjunction with FIG. 10 and FIG. 11,

respectively.

In case of a delivery failure to the forward-to

address, SG 110 relays the failure reasons to SMSC-0. SG
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In case of a delivery failure to the forward-to

address, SG 110 relays the failure reasons to SMSC- O
WGED08/023234N0 2008/ 073234 PCT/ US2007/ 024725 110PGTL/U8M87/024725

the nessage in its database if the failure reasons

are, but may not be limted to, forward-to handset

poviefeFtEres ot NEVBeABMIT yitaphti B§tFRce &tf tie fallure
f orie@kdnt 0 Srandsels |hpcendtor var drit@ taddress’ sorward-to
recipient 5 is associated with his own HLR-F, ' SG 110
cafePdpthePoseitd A fde&ri vEPy TEBRBY t CRREHIER- EMlVapfobhe
ema‘xa)&hgalﬂu_tse Q‘fanSfQ/St. f of vy fcﬁdigatr%)-tfcora/@?gass Os agelrigsent
and redelivery of SN§ to forward-to res en

S AuPESP e ATeebt Bt e StBebI Beastr M GrruRet BT Ger
FI GS.df8Avand 8Bpaid £d GELR-FA ardidBs edifbdiespest b¥elsys
In an enbodi nent. _of t present inyentjaqn sub i.ber
O RS T T EhaD P RGO R spP T atdsraverE ioh e B8
butforetrd+td ta@drégs waenSESL undcode e tedn abXddcribed
transl ation,_.an SMNS t | ti medi sSsa n C ,
an “"VRE" B Cd H%@“ aﬁsdr?]am%}éo%rt’ér %g%él%sgg(r;ngf rﬁpeaﬁ%ﬁg?’

10an r8éBecaidrednt i sing, an SMS | ogging or a barring of

bl ackl i sted sender's nessages. Various enbodi nents

representing signal flow for MVS forwarding are
descri bed i Bn20 eoopflimptt onofi t hhé| GBredeX andnverRion,

an - B. ddj.t.i F 1 :
TaA I 10 B3 Rt e e T SRR
si gugh fkoweutortesigondedgie o dariMSng rensepdicidli snedMs

1586@4@5%9& nSPaM sgONd Qb PRl iGakl 90%ye BRRECLHIR!, Y an

I n anot her enbodi nent 25 of the invention, subscriber
108MgalovrrFine, f or ARd®iIRgtredl | 3 IR fdFERyE/t gn SMS

NUNBGE rt UG, aSn BME A84giddrded BLridgNBbi hbeadinketrq
a fixed |liné number or a Vol P nunber. ?n one

entfGAPFENt OFC TS esdATLPHRY entTRAPIMSESS 116°PHTIRACAEY

al Isiyhel megsagescdo ones f ofaadal fy adgfeSSdeszFibBd  in
second enbodi nent of the present invention,

20F ofARES He® BB VB SRS t 4 et Act S brigr al T 219 158,
addnessddition, FIG. 12 and FIGS. 13A, 13B and 13C,
describe, various embodiments of signal flow
corresponding to barring of blacklisted senders and spam
control applications, respectively. In another embodiment

25 of the invention, subscriber 108 can opt for forwarding
calls to a forward-to number, such as, but not limited

to, a mobile number, a fixed 1line number or a VoIP
number. In one embodiment of the present invention, SG

110 forwards all the messages to one forward-to address.

30 In second embodiment of the present invention, SG 110

forwards each message to a distinct forward-to address.

In one embodiment of the present invention, message

forwarding status 1is independent of status of «call
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In one enbodi nent of the present invention, nessage
forwardi ng status is independent of status of call
W0 208MiB322008/ 073234 PCT/ US2007/ 024725 f or war dP@myUuS10n7/024725
anot her enbodi nent of the present invention, status
of all ive VAS i s independent. of st tus of cal |
f orWara F‘%Jd‘ 9 Mes¥hge ”fdﬁh\%rdl ﬁ‘gé Gnt r81® arfF5ePt
ot herenel are asktaaissertvi £ a@cgﬂnv@atvpcsnslés Imittpeﬁﬂedt of
above are, g;ere ollectjvely referre
VASERERS arp b capt ar oRid TGS aRte | BEPe SO ceRden
t hecagkbvath®Onal Bquessr t 0aBet | adiee! h@&hlcalbppllcatlons
forwardin egdo d SMs for rdln |n a S'ﬂ%lc ste b
p% iyel

LN

ei (95851 % Atrd Sy sueﬁféPl E 108 canno erred
caltdo 14 f oxsvar th ngnatexlelmﬁeleh-tyllaaset hewHeor V\mmbdr@bann‘@éﬁ

Is Still st oreglﬁ%lr ga . ]L’Qque hcusaed ?th'inalﬂ th S%%ﬂ’

for routln or su SCri
ado?roessrdir@ t Aed fS@lﬁm:aﬁ'qiwagdaIMr éss.a 15itgplon seexe» vibng

8 J0nBE YR L BEUES L o6z, A KabhBo one gl i

Fst gqueries iIts own database in orde
10t 0 folmeekd frar aSIatLLEsHoﬂlE)netlm e rdASy nympefr rist Stlll

Qdiognt, of; the p&ﬁ%i”tsd ﬁ\isnkwmhevv@%@u £Si @Au%la

VAS i's active in the abase, SG 110 first stores
t hehdeMactcipyas i omtreélqlaéstfoif nsibscrdpeabaseddiedsy héa ftoe

updates. iR Hydldsd n order to redirect the nmessages,
sent to subscriber 108, to VMGV 130. Henceforth, SG

110 will no longer receive nessages sent to

1ssubscripgsn 1Q8ceiFitd har, gSGkLQa€86h SeRGuabt for de-
acknow edgenent to subscriber 25 108 for de-activation

of AgASYaLiTEn OPEcBE VPP a/de- SActiVatitoh ABELEST HSomrn

subserbhes iH0Bradh thouheakf 61 isRgrus S Ghiebet ' dorliake
conmuni cati on. Fbmever in case of non- sp |It

approaths taf Y8P9&EE 17 0 °f tuhﬁddT%ePIERlquﬂE“?rh rder @
t o sfiagdié egds tikeapesEAges thsedtabasspbserilberid08,stdkes
to VMSC-V 130, HLR-H 112 senpds, a r&g lsitar atio

20 ariBeT BT FOR: Y eRgdefBeTE Mot o S5t PRGL ItAGR T

updates HLR-H 112 in order to redirect the messages, sent
to subscriber 108, to VMSC-V 130. Henceforth, SG 110 will
no longer receive messages sent to subscriber 108.
Further, SG 110 can send an acknowledgement to subscriber
25 108 for de-activation of VAS, wupon receiving a de-
activation request from subscriber 108, without affecting
subscriber’s mobile communication. However, in case of
non-split approach, after SG 110 re-updates HLR-H 112 in
order to redirect the messages, sent to subscriber 108,
30 to VMSC-v 130, HLR~-H 112 sends a registration
cancellation message to SG 110, without affecting
subscriber’s mobile communication. Hence, the subscriber

108 continues with normal mobile communication.

-23-



subscri ber's nobil e comuni cati on. Hence, the
subscri ber 108 continues with nornal nobile
W@ oosnri2eat i on. -23 WO 2008/ 073234 PCT/ US2007/ PCHURH07/024725
In second enbodi nment of the present invention, when
mul ti pl EnVsP&:o’ihrde cpbentead @ hReaptésmti AnkBRtion, when

dat t di t
o HOEToNE | T USSPl s | 1 It HHAYE, (Angre dacdbase,

de-sactinat ﬁSanllye Jteqaested imdVASt aod caf:kaoweeelgeszattfien
sane to subscr I 8, home rth tion

t aken < %ubscrl dﬁﬁé% %E&h sendd%h ﬁggg%%t?vatge?FeSte
Sreqwéshndranhn@meed@eﬂ4RMN 3$8fe aro ¥RhBcdikkr 1TBe however,

activ r es and de; |o eques a
be ongftuégge% not I t%ggnto S Cé% E>gscgaltlle S§e(rav:%88
10 c(eswsylvmsvageequnfstomu@mar ed gaw b@l?emrar%PMN 104.

Seﬁ%'Cgcgﬁ%ékl&hu§§§¥e§@§ﬁﬂg%headgu§%€¥@%&18§r e%%ﬁﬁﬁ)can

I nteracti on a Wr ess I'ication Protoco
i ntter @oki oF;, Hubebot| mreqrtaﬁ@t iton, aarPhopteMaesaase Sgivdee

loReS%%feméés\é@e ”‘Sﬁsﬁ%ecruéggr@d %u%f@rﬁénéé‘r& 68t

he activation request and 15 the deactivation request
canUseDdi e eyaast. A W%ﬁom%&e‘mﬂ%rwt@éééthme a Wireless

subgeh i beri 108 Ry csend an;@Mp forncacddyiahl on requesh
and an USSD nessage for de-activation request

Varlinsas2eritsdi FBnt8terassNBef gpies diarporss f BYRartRssgoe

addrass and rRdekiversyrkof nSMB. toef aevard-iba 20qaddr asg
on detection of failure are described in_conjunction

Bwi (HheFI 882 B 2AAn8BTaMF T GS2"9APEnddeferent. In an

resRersblye) Yeadel, C3he2Au8BEr AR rar®sa alyoweahanh @8 for
rOV|d|ng one 25 or npre VAS to subscrj ber 108 of

HPIFN® 10247t HEGPS af #ttahd SsBbEEF T 16T 9 InlT et vation
cgm@qne&atl OVpriols aefmpsdiaRkeesw bh aemerrbedmmhn@f to
t he present invention. 202 recei ves, an
TP TEI Y e f fofh FeaBhitud r T W oM g ee

200naddfeﬂ®reoﬂ#¥ﬁeﬂemtaﬁn30bﬁnbﬁdﬂm®5t afethﬁe$nuabedt in
i nventio I i v an tivati reguest fram
suﬁchP% 5“{bg“%grE§§ sc??blnd 36" ahd' 'r28s" C9HGha' 58]

respectively.

FIGS. 2A and 2B are a flow chart for providing one

25 or more VAS to subscriber 108 of HPMN 102 without
affecting subscriber’s mobile communication, in
accordance with an embodiment of the present invention.

At step 202, an SG receives an activation request from a
subscriber for activating one or more VAS. In an

30 embodiment of the present invention, SG 110 receives an
activation request from subscriber 108 for subscribing

and subsequently activating one or more VAS. Thereafter,

at step 204, the SG retrieves the subscriber's VMSC

address from an HLR associated with the subscriber. In an
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and subsequently activating one or nore VAS.
Thereafter, at step 204, the SGretrieves the
waasori2ber' s VMSC address from an HLR associ BEBUSM01/604725
the subscriber. In an -24 WO 2008/ 073234
PCT/ US2007/ 024725 enbodi nent of the present
i NVERCRORSN ISP 116 F et PERRS 1 PREIE R and S vvBE FaBG-eves
aSSLg@IIaAedaN\dt hvisgbgcr Lber ' sssdcegtsd ereidhnetswskriner’ s
sendin ou mat i 0 t.o HLR-H 112.
Theruarrered el oo P RETB G rdRgs T ST ey
OI’]Q:OOI‘HIIH}THG T warikreareaglflr essestand2an, ithdi cat iores
for activati,ng one or nore VAS in . a datg?
as SOCPEE EF Wit h°8G. °f n "5 CenbEdPAEntC of ﬁesspGrsesen‘%
[ n\[L@nitLt:amJ,orSGo]rlGicstmaiemgl\/@InSDN-rAmotNSVAS\ inVMeGiatab30 e
HLR-H 112 e g di at g
nor'é€ Oiba B%heedat ase aglégg:ﬁa% \eéd é\/IPt H:%%G @%L .ent
Furinven pibere, m $i1@ps2O8s twsﬁ&updw%&ﬂ—mwm\i Vorldér
to dir e
SGHrL?nhoEg£ e‘Ill &pdﬁ?rren]?%gf% 2 % %Og:sza%tﬁ?%%% |oonr(1e OLSF %ffS
1015 Vilydd ar eheHdRE bbd sk abyosvemﬁdnglahfﬁﬁ df0regi stration
message, such as a Location update (LUP) to HLR-H 112
whi ch replaces VMSC-V 130 address and VLR-V 128
addr essFuyfiheimgpe addtessenf 86, 110he | ¥C capeatyfs t RBR in
nonyy§Rki Lo Aappreachnd %e@995égerseﬁebeglmtcr9£e;heco the
present invention, 20 , in case o [t approach SG
116Gupdat @S eHERDPR IMer thyp £ sfémmgsang i FBYetEgPst Fat LA
15TeS3aECes SURTR-AS "i‘lﬁ-oﬁ%“ otnayRgat £ (HRk t et Hc1lR
whi ch replaces only VMSC-V 130 address with an
adde6839%f SEM 185~ fnLB6R R AppiRsEcRes|PUPY héoLGpR-E 112
MeSSAge € %ﬁ&:sest Reiseedi 1ecti@re@k bhe NERSAgES 2hidsesb
to subscri 108, towards SG 110. Thereafter, at
st dptP1GD 13 T8ESagl i %5 alPogiR &4PFeSFonding ' WALt
on apbedidiected aHBSﬁ@Q%bohﬂnefritf ol en@qmdﬁegt oﬁ\gtdtagn,
present invention, as a 3 rt 0 S subscri
Wsuss¢Fi GBS 1958, 5P3Gt 1 18P L% ls ?h%lie‘iﬂ &kt e L%?ﬂéeéy

t 0 seA8indg Jme&sftorr\a@[dtxta(tlon message, such as a Location

(o

update (LUP) to HLR-H 112 which replaces only VMSC-V 130
address with an address of SG 110. In both approaches,
the LUP message causes the redirection of the messages
25 sent to subscriber 108, towards SG 110. Thereafter, at
step 210, the SG applies a logic corresponding to VAS on

redirected messages.

In first embodiment of the present invention, as a

30 part of VAS subscribed by subscriber 108, SG 110 sends
the redirected messages to one or more forward-to
addresses, indicated in subscriber’s preferences 1in the
activation regquest. In this case, the VAS 1is a SMS

forwarding service. In second embodiment of the present
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addresses, indicated in subscriber's preferences in

the activation request. In this case, the VAS is a
w@ks/ofswar di ng service. In second enbodi nent POf/US1967/024725

present -25 WD 2008/ 073234 PCT/ US2007/ 024725

invention, SG 110 sends the redi reﬁ%qed nessa es to one

or 1NHBRE For wdr 418 S REdr RS R BERH MESSATRT ef%erP8ficRE
of nbhe reperates de8yesngdsientiify dm ;tﬂeifredemmao@ifrrené

of the ent inve SG 11Q .pr.ovi
S TBPETET g TR o SRS a0 o aVEF, I SERRNT T of the
I npeekertk i mnrzér&ﬂmssaa@e 11thasesice st rsersccmivemtlefnq hes
ge. . For exan subscr.i ber offered a
3@3 MO SRES £ 5t éaﬁlté%leme iser't ed°8 rﬁecﬂﬁ receel ves PR
an@talaeai etnboctherend:orofentcheof prt&&enmers:mwntl dor SGBaipOe,
|O%SthE&%MB | t%gd%} c&&e}gdsybép Qﬁr8&$8ﬂLpeach ad-
reporting and ega usage in fUture. Fur
dependiray 03M3 hee operediver' s Ipophpgwrat ¢dpdiB8ent 1600 thy

fo r@ggntam%@&% thﬁsq%wﬁo@,@r &8 s a mggmorm@r;r

per any dovernnental “or corporate defined
10r uISeQSClll@elzurltOﬁerfOSt epsolrmmigheméurlﬁem §$a0fc Har tfuggre.

: t ra 14t u ion
di saussad  belawindestrihe the Lactid tabionabeion, | o

conmuni cati on while subscriber's
onéllr meor efaASrdr ean a8 véor THdef otukekirAgest B8 wid | @

be n ;Gasg 2Q of i1t appL h
as VLR UG 05 Nenay Soneeri oo SO PRI g reaRace

f acefined |rr‘alée§ubscr| ber's nobile communication while
1ssubscri ber's one or nore VAS are active. 25 Thus, at

step 212, an SG sends a roam ng nunber request to a
VLR | nFitherbsEpRentD gihet Wérﬁr%rsel?&owcbﬁ%n%r ot Seggsed

11QcsendsqbdNias tthe rraam NhtIWADRE seguesibert’@ WoBile
128 in order to get an MSRN associated with

sulSSERIHERTI08. BiitAgl ISPSEE1teS 29U 88 ¥ ecalftes?sd
resteiad i ameoffoSUhSGK besps Warnaf bé eclderVER oMl yorideEat®

20 of a non-split approach, as VLR-V 128 needs subscriber’s
profile for facilitating subscriber’s mobkile
communication while subscriber’s one or more VAS are

active.

25 Thus, at step 212, an SG sends a roaming number
regquest to a VLR. In an embodiment of the present
invention, SG 110 sends PRN as the roaming number request
to VLR-V 128 in order to get an MSRN associated with
subscriber 108. Finally, at step 214, SG 110 causes

30 restoration of subscriber’s profile at VLR in order to
facilitate subscriber’s mobile communication. In an
embodiment of the present inventiocn, SG 110 causes VLR-V
128 to send a profile restoration request to HLR-H so

that  VLR-V 128 receives the subscriber’s profile
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facilitate subscriber's nobile comrunication. In an

enbodi nent of the present invention, SG 110 causes
wO/Rm8N73231£8 to send a profile restorati on requBSL/USI®07/024725
HLR-H so that VLRV 128 recei ves t he subscriber's
profile -26 WO 2008/0 32% 007/ 024725
|nf16‘rfﬁﬁ1l‘?%’ﬁ°“'r edidél%t or f"ém ??Ja JRG 8Pbs EPPBRTIRE T S
Mo lrickhe 1 € odsmmneasitiam. | n one i nstance, subscriber 108
can subscribe to 5 spamfiltering using web
interaction. In second instance, subscriber 108 can
defi ne i soown ihskémrd ngsmh,doeSbesudn8 asn bubckkilsd i hg
senders or, white-listi S rs, usi t S
r eq&St n%%esréng oY %% @{/l alfzilﬁ}él'bﬂgcsﬁc?g? gﬁsdtance’
V\hlsmelscsibeaf WbSIaIHI ldelfui@Shm eowesditbetng nrules, such

| VVI th, I n
e G TR Y L i i
f ort\har GMﬁgresIuatsusmessmgeacéwuamgeVM tlhslmar bé@l@kllst and
%ngg éy Jﬁ%@cppgﬁgQBS aggeaéééylbeés1Ih§onjunctlon
subscrl enera accustoned to set and unset
10(:aIWIltf101F\Rér dllﬁg aVF‘aFﬁﬁé mobR 1 el Hanexet 139.n Hgher, all
en@%@a@nhsofartehqneg St %\feegipnfomgdw@s&ut%r in
can set miltiple VASin a simlar way as he sets call
f orPR&PEdze Ir‘r’léhe Babisre fivedineméspr e§enthe present
i NveptiPibLn 20 if a configuration setting such as
"Cal | forwardi ngRequired” is set, which indicates
message forwarding is dependent on call forwarding
1sstatus e Hhlbsddibd2. ikn gegepsd erdodisiBidd ofot BEt and

present i nventl on, if "Callforwardi ngReqw red"

setlfPRAp G lindorvagiinth 95 | RdF caPRE frebengeet: In one
fOfthBb@’irﬂ@tl Sofi ndepeidesit ofnealtlionf oeMar ginsigrsbat Usan
at HLR-H 112, The activation request includes a

f ori®ar A 1RATr €8S, FUch a¥™ nGtY | PR td Sto°, gt
o ok @a FatHaer I&S?ﬁ:ﬁl@l atneddmetnht tdfe Subeesbetr , imvention,
fixed-line nunber mai | address,, a Session

20 nilfi ati off 30 PF8PBJC%‘1ra(t§P?>) addPess "9 Voi E&Bver 2°

| nt'eanefoRaatiocPhequired” is set, which indicates message

w

forwarding is dependent on call forwarding status at HLR-
H 112. In second embodiment of the present invention, if
“CallforwardingRequired” setting is unset, which
25 indicates message forwarding 1is 1independent of call
forwarding status at HLR-H 112. The activation request
includes a forward-to address, such as, but not limited
to,” a mobile number associated with the subscriber, a
fixed-line number, an email address, a Session Initiation
30 Protocol (SIP) address, a Voice over Internet Protocol
(VoIP) number, or an RSS feed generator address.
Subscriber 108 can also use a single step for subscribing

to one or more VAS, as described later.
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(Vol P) nunber, or an RSS feed generator address.
Subscri ber 108 can al so use a single step for

wG@eamsori2bi ng to one or nore VAS, as descri bedPCHUS2007/024725
-27 WD 2008/ 073234 PCT/ US2007/ 024725 |1n one instance,
when f orwain@- tasestieesahes fauaddtoo bﬁid&@sempet yfduabueo
in_activation request from supscriber

qulFi 88 £BPY ol 115y F i i¥e T b fl’recﬂlheﬁER- FP“‘ 1i‘§ost°6lber
obtiaBn kbBlL1A a;ssecésate@k wkddtisgbsarohesrt ibd8.frfom HLR-H

F SG 110 tes HLR-H 112 t t
N S R R Rt

5Sulrsethdxer sqoslcannthmgaeael aiLRngl ste attloorrem:essaegethe
Su%h grsd tlgegl Sl %%?S ECILFN:BI HLRsui_kg 1c:JL:‘%bext:O
regleer cal | "Torvar di ng nunber an cancel "any

exissbsrgiteal 108 ocavartdiengsdfd %tmgmgcreailoHLRe%anﬁ such

Ho Vg%?‘-f Jt 085 T OFMANfsE Oy 'flZS'Gttaneéfg‘ﬁe'El tdf1

Forwar di ngRequi re settl ng 1s an error
rreésagaerdlslachulalser‘ reardf @awaerldlarmg AYRdEImy |csl$efdrwa|rs}mg

1059'§Et£§n§Ub§t‘3rﬁgf&eh 108 ﬂréwé\)%r"i‘”%h% leB8L ANEQ o WIRBe A

f or war o nunber exists at HLR-H
Calibf ®¢‘Wafrtdiﬂi@Réqbl%fedi@ef‘@iih}gfqr@aa@mgl?edé@é@cin rfed tiag

be ;geker SGA 1Qr§ﬁnq§s§a?§,g| §Icrhata!s0 n‘nom%§§@919dm%u GhRimBSy
Regi st er SS for | MSI- o HLR-H 112, to register call

f oRRaf el hg tAuR®Ry tendvkriderrahys exi sting 20 cal |
forwardi ng setting, at HLR-H 112. This all ows
subscri ber 108 to use a single step nessage to

15r egi st el ¥58FheE al1stroFdardiaiy 2aher WSS 4§ e FoRSAacdt A S

I nzan gnpodi rrAt @efll&'&@w@f&ﬁr@@%qhﬂﬁ/&ﬁt is@Btin®5 is also
subscri ber 108 registers to call forwarding as a VAS

vi det/K5 568 | hSt &d Sfta ptfond 'fentt™d £hi seEHd&ation

te)ﬁbs@@dé b%ucﬁr£§| X@@l%@eﬁss‘ orvar tMdo anysberr-H @2, to
exarﬁTE "Cal_l" di cat e _uncondi ti onal call

forf Jr?ﬁ%‘g 3l \fgrfwa N9 MYBAFFreARS 6P 1He Pres&Httine
20i ne¢ebl i ofprwaragtgwrsketopes at et 30LedH owd2cal this allows

for rdln a ssaeforwardln on dlstln
CREErE M A0e T BE O REE L OLIRUS N eB Bt Ve e iahe

both call forwarding and message forwarding.

In an embodiment of the present invention,

25 subscriber 108 registers to call forwarding as a VAS via
MO SMS instead of a phone menu. In this case, text can be
prefixed to a forward-to number, for example, “Call” to
indicate unconditional <call forwarding. In various
embodiments of the present invention, a network operator

30 allows call forwarding and message forwarding on distinct
numbers. In such a case, subscriber 108 can chose one
amongst the possible solutions. One of the solutions
allow subscriber 108 to use distinct SME addresses to

indicate call forwarding and message forwarding.
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anongst the possible solutions. One of the solutions
al | ow subscri ber 108 to use distinct SME addresses to
w0 paBoz284 cal | forwardi ng and nessage forwar di PQT/US2088024725
‘WD 2008/ 073234 PCT/ US2007/ 024725 Alternatively,
subscrl ber 108 can use the sane SME address
L PRRAE V&S | xS SRS T hel %or GRT di tF§ ﬁﬁﬁbe%%mesuéﬂE
aé;dlsw&s ft@/l’flaﬁﬁllﬁﬁigl ng NBsSHGe Blalmfeer dltlﬂgd adhliarding
" ) jn catl ca orwardipg. 5 .
SUBSEPF bor B8 antHf so 1o ade s B HRRT | SowERsies
t hendf orcsandi rgs nplfré)ﬁ]rx fﬁcﬁr subhactta thingg <ta)115etfoﬁaiﬂdmg
for r di nessage for d,ln to be
| SRS E s 395 CEReSS, pO i dund L R R T ke
usefdstninsrgr |nhxabe1108mcasrubssenldlﬂ\43 tSVSetocthe SMwarding

addr wi th_the fcﬁlnl owang 10 possi bl e hext O}Ptl qary

SC 1 méssige forva? ihy %ﬁ§ﬁbnum ?ﬁq»

+1@2585512 Tthe- sams sfe abor ever msngsa@nmtbscduﬁézerl@m can
fr 5 3 et rwardi
nu%bgég":%ol SM%%@SS@ géé égtér ¢ wgﬁl’ ftfggvvar dﬂou,gng
10angos sEsisage <f ornterodsng t o be sane nurrber SMS

abc@yz.com - nessage forwarding to an email address
20 When subscri ber 108 uses SC to set unconditi onal
call forwardicng s Sb/Bca(lrtegsag@gdﬁn(gr namnisk mgCFUhe
network operator e _subscri ber el f cannot set
cal | form?H?n@lggg?—i%-zlliﬁll? e IIE tEB "5 Fwas d “ﬂ‘B‘g er
nUHbEfeJteﬁqt25r&ﬁe§E&ﬂt at SG 110, whenever an M call
for subscriber's nunber reaches subscriber's GVSC,

I5t he call i sCREHIHERPeaA°34% Thest diar BT HTdRBePUImRSFen
t hough AR §|C11g9§’i%%%159§ - h?é’te goctﬁ'lv\@]gglt @oﬁ%trléﬂn%ognd

subscriber 108. 30 In an enbodi nent of the presen
i neasde fornerdinst ker ke og@rargroecan define rul es on

SUbscrlJaerSShg %égﬁggza;ggg - message forwarding to an

N

email address
20
When subscriber 108 uses SC to set wunconditional
call forwarding and SMS (message) forwarding, the network
operator or the subscriber himself cannot set «call
forwarding at HLR-H 112. Since the forward-to number is
25 present at SG 110, whenever an MT call for subscriber’s
number reaches subscriber’s GMSC, the call is redirected
to the forward-to number, even though HLR-H 112 does not

have forward-to setup for subscriber 108.

30 In an embodiment of the present invention, the
network operator can define rules on subscribers to allow
or disallow one or more subscriber from subscribing to
cne or more VAS. In another embodiment of the present

invention, subscriber 108 can indicate whether he wants
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or disallow one or nore subscriber from subscribing to
one or nore VAS. |In another enbodi nent of the present

WO poogiti2an, subscriber 108 can indi cate whet hePCTIES2007/024725
wants -29 WD 2008/ 073234 PCT/ US2007/ 024725 MO and Mr
activities to be allowed from_his handset or not,

whitOe 2pgi NG $GbsEHII58d H0 M@ lePvadr EXynd  EXamisaF y OF

ME$:2RYEsh AlleL b%@ﬁ@ﬂmﬁa%cerbé@Vﬁ) ohe SMork9Za555d:kp1aRy
- SMS forwardi ng nunber set and subscriber 108 is

al "6Red7%o aéieﬁlﬁ‘f"@‘ RO St MP: comuni cation SMS
+19255551212 off - SMS forwardi ng nunber set but

subscri ber 108 cannot execute MO and MI 10
Scomuni tat i 6HS1 Wl roerbet? mEnt 615t herirddBpinumber set

| Nweat i AbscWMIBE: SYBs 1i% Seliok the ewbectd OO’ Sand M
forwardi ng nunber to register wth one or nore VAS,

sSulFSEFF Bt OPor war di ng nunber is 15 retrieved by SG

110 andOStO@Qg Hﬁ9bg§5gﬁthQ%% -fugﬁﬁe%orwﬁﬁﬁﬁég%umber
forwarding status 1s set to ON for subscriber SG

116 | Pual strRacsieet or Wit d-3a@nRtinbere i@ aMl I\/BPd of!T
10t hehannardi;ng nunber (i.e. IMSI-A), in its database.

subscriber 108 will receive an acknow edgenent

nmessage, 20 for instance, "OK', to informthat the

nmessagerd antaoBgnest AU heS ps8tentONe@echheodESHRGE SMS
f or war di nngor subscriber 108 is set, SG 110 wi ||
t héPeafRlerod &GP sPRPS GO AR yarding HeOEhsE?  Igisser

CUkient oVVBE: aderesmd,n sibecHIR ¢/ @SS’LQQW@fcﬁdigV\ﬂrﬁJhtber is
subscrlber 108. 25 I n anot her embodi ment of

I5or &bAteYSHV &Nt PEn 1 10nE OBEL  +hettst tiaga??!bs%ﬁtﬁgﬂ
t omEMEdOr fErwirdgnas saaMAS, ist Bet nessagestdmt endediber

su ri r..10 e redirecte tothefo vvard
e bR L R RE S 8o (S RBER fid 3p st
i netfantbe, fcszutasc@un@enur&efror (Wwaed- IMﬁIaddress ey deeabase.

UBLEC?£%§ ersq%% %H@ll%egg£w§elﬁVggé%%wﬁgdéement message,

20 for instance, “OK”, to inform that the message forwarding
status is set. Once the message forwarding for subscriber
108 is set, SG 110 will thereafter register its address
as the subscriber’s current VMSC address in the HLR
associated with subscriber 108.
25
In another embodiment of the present invention, when
subscriber 108 is subscribed to SMS forwarding as a VAS,
the messages intended for subscriber 108 are redirected
to the forward-to address associated with subscriber 108.
30 In one instance, subscriber’s forward-to address may be
unreachable and SMS is not delivered to the subscriber’s
forward-to address. Thereafter, SMS redelivery may occur
on forward-to address as described in conjunction with

FIGS. 92 and 9B. There may also be a case when subscriber
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forward-to address. Thereafter, SMS redelivery may
occur on forward-to address as described in
weoaresd on with FIGS. 9A and 9B. There nay BCHUSHO7/624725
cases MRy StSChi®&fnab130 A 2008/ QE6323%k delivered to
PCT/ US2007/ 024725 108 may be unreachable and SM5 is
nof “ReFi\PEF efl t%ddr§ﬁﬁsch%eefre*f§r%ddrsé’£ss. r¢HetBiGre, "shb
redetuweiry swoktri@GCur addr s a6r Hbesr ibeadds eSsnijanction
descri b in conjunction. with FIG 11. I.n another
enBd irre%ﬁtG'of ]t‘helllBr TS5 | HPSRET B s‘?lfbs%? b&F 1B%"
Shasnveitisubscrsubedr3Ms flddwarkdisng rag VASHsL ibey besus
subscribed to t her VAS. _ . Thus sent t
SuBEEHEns! g " Kb B¥ ariieathre Sl ctePeperre
ad@hess,SM8s spot for wabdct oeaddpéssay ondyebendel iveredi st
Pa§§bséﬂbleg'ﬁn§dc&resg?r§s Q‘go tflg% QF@-Vt% %gﬁgééf%dsné}resent
instances, the process of re-delivery of the nessages
toisubsicricbee: s address (or forward-to address) may
tocontinue for a pre- defined nunber of attenpts. This
pre-defined nunber of 15 attenpts may either be based
on subslér °Per °% FiTef ef ek sPPOsF BpRTELSA' gnstances, the
pretssencess FOrqaxalp| eort RBe ORBEMYs MY s@ufrli GUF €
in its database for nessage redelivery to be
at fEFRTd G Yor8rr i Hre eI ReY. TOWSATINEE 8071 PHY
SMBe £ifedNdunfibeli 8T et thRpes I heri Substldebenes adbassor
1507 his 20 forward-to adg)ress, SG 110 may send a
nof FFT AL 8RY febiHyd s F35PF gPRat g SREE { iRreterences
SVBE- Opgramdirclh b didiehces el ByS dxaapnef | fHeadde@Btor may
nmessage to sender's, hapndset, The notifi Caii on rressa?e
| nFOPMOUCRe MWorder AP SUbEYY | BRT20F08 M. HRhval TABT%
andt tdmgpt8NBonby neir dekéyeriedst OHALeveuhSEE i HErl’'1s the sMs
handset. T0e;Jesponse dinyLhe notification . nessage
sent 19 the sender ey be confrgured bas&d eithef” oh
20subscradgerdbs pidfessencdd drllonmaperssndr' 8 prafidieaties
Fo ggsgrgpl , - LI catd .Nessgge _sent ot
seﬁ%%r rrég (r)léep en%gt'ﬁ#gsu@séggiqﬁg?s' una\%/gl'l\gi)ll *‘.?31’6&‘?%
a qéggggépe notification message to sender’s handset. The

notification message informs the sender that subscriber
108 is wunavailable and the SMS is not delivered to
25 subscriber’s handset. The response in the notification
message sent to the sender may be configured based either
on subscriber’s preferences or on operator’s preferences.
For example, the notification message sent to the sender
may represent subscribers’ unavailability with a message,
30 such as, but not limited to, “I forgot my handset at
home”, “My handset is out-of order”, “I am currently on
vacation”, "I am on a plane”, “I have lost my handset”
and "My handset’s battery is discharged so unable to

respond to your SMS”.
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30 such as, but not Iimted to, "I forgot nmy handset

at hone", "My handset is out-of order"”, "I am
w@eooser2By on vacation", "I amon a plane", "PCIHY®07/024725

| ost ny handset™ and "My handset's battery is

di scharged so unable to respond to your SM5'. -31 WO

2008/ 073234 PCT/ US2007/ 024725 Wen the subscriber's

handset wendsha sesaatib¥ats ofar@guestndOra de-activation

de- act . VAS, SG 110

o SHesE (P pRca R0 BRg oGk oy 198 { B0 Tk il
HLRa$¢ 13Rowéd ha¥MBGs¥s13E anmasOAVR- MW 28nd | NLARV 128 to
?”b éa'E%”tHL%f ”l‘izpre%ﬁ%g‘s@"\?”{éd’”ams 21y Beke 018 &0

nd a subscr e-activat request
theemmaunbef oheSﬁsré_sﬂe@ltt ancgentidn,vatubsthieber 108 may

SUbSGId Rl 08l i Qn, - { Srafisn YA d%éleggbgg MR S

repr esen ing si fl ow correspon
de- mwtheratoifo3Gofl 1YVASc ade-ddsori bethé nsulsewiphtdn orf one

Wi tgr EAO% VggA \@Eprqo%g mk!(ﬂ:ll%ggtgrq)gsqfl {)ﬁ%fc_s\%gﬁgb flow

resent i1 nvention, Ing tab and
1 LRCQ»*—rP’é@On@lme*dO t @e %lwesum ec /MBS Va@_@Odaﬂ@ri\bER- \Ln

128c<§¥3u'ﬁ"c81!>_}1 142, when lhegatjpnodpdate i s performed.
Mappi ng table can be <created fromIR 21 database or

frominformation retrieved by nonitoring signaling

exchangenassaci al@davhddt s¥bsedd b%’reggﬁt 1@1v@ﬂ€10n, a
i nstance when VMSC address 20 associated with

sub¥sAiper tepge i §oHelV¥FtithetPd il Eifpt'y 12i8n itsheised to

15lat ahasee nemskedi sitzvatdRN Wily bex@ pUr GitRgn NBSSaghen
such as PurgeMs nessage. | n another instance of the
pr eSS IPAVERIASR, WherPVRE S Hdr d€BPERE o ikt &d Wi”t h be

subsaicber £ 468 1rs 2sueseasfisdl by eedrermicpeshdidnt Ret2feved
dat abase, SG 110 wi || ?br egi ster subscriber's VMSC

addPess™ AWt VitRTad it ELe 1HY9 sefAFRY $he FORR4ERIUpdELtE
nessageribeHLR0U4.112n | Bn€asns@bntdie v SpMEt  address

2(§gﬁgg%lc5?}:%cﬁ wﬁle Sgagl g.%]gch %%9 rec (Ieé/eerm?n{e g'lcgt}ggtém%ny
in the database, re-registration will be a purging
message, such as PurgeMS message. In another instance of
the present invention, when VMSC address associated with
subscriber 108 is successfully determined in the
25 database, SG 110 will re-register subscriber’s VMSC
address and VLR address by sending the location update

message to HLR-H 112.

In case of the non-split approach, SG 110 will then

30 receive a registration cancellation message such as
CancelLoc from HLR-H 112 and subscriber’s location will
now be set to original VLR and VMSC addresses at HLR-H

112. However, in case of split approach, SG 110 will not
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Cancel Loc from HLR-H 112 and subscriber's | ocation

wll now be set to original VLR and VMSC addresses at
wohdsmer32342. However, in case of split approacPCT/BR002®R4725

will not -32 WD 2008/073234 PCT/ US2007/ 024725

recei ve the Cancel Loc nessage, as VLRV %58 IS

unaf FEEHEd EhAUrFHE ILOB. TETCSS 385 afR 3B 1EE 1S fhEected

di ageaimg epresenting an 5 SMS as an activation

request froma subscriber for activating one or nore

VAS in a non-split approach, in accordance with a

fi rst erdicgi.tent safi 3Be ipr @asefbow idiu@rdn OreprEBenting an

r.afor_ de on SG 110 creates a Short
Pt Py VR Y 2 bl CREBOrT o E8™t e AHATERe<T0 Y
SG Mf)lva%ubecbmbemrl&sreaMAsemd theostdysidrti pipponach, in
actlvatl SI\/IS rgquest VP 04 | f S bscri ber
%e c%nce %’l En iag yv 1 ieg'gl?t

i's roam ng YSubstri er of ©
Subscvexbaron108hsemmlsrasubsdepryl@g éGtilil/@tctmatSNSa Short

reqest. . WALED, 1 58) LeaEhes WIGC- L 130, A Slen A02.,

€ subscription activation
lf)equéstSGt ol BNBCShbsd_rj;@ew tH8& hearSVEendnidre t suksstriphten

Onea9€lJ£Q; Vé% qutue}éI: epro:?‘no47’PMI$N§§f fl%gb§élplrgegslb@

subscri ption activation request to SG 110 since
t hetSVE yramicg pepm%r:\tb@rt héf ad%lhﬂbésle?f 8@ 1VYEMNSGLO4.

1108&H§&ﬂ%‘érsﬁ@§ eérhgesbﬂgéﬁ%tthgﬁ‘ g&lgfat§yrb5§{§ Qregggst,

activation SMs request in the database associate
wi t Kh8G 18l stTherekds efMSCal d8ep BD6EStEG IR0 V¥ERTS A

Ck S a ue
‘gckﬁ%éiwb tc@ﬂ%ﬁ "éactlclgt télgi\fgo%sﬂé 1r3e(§; turtbesmsc-n

ackhdhd Rt SP?ES§H‘@%GI fior aicﬁét’%l?ﬂ:eone'(ﬁ(' morg ¥@pt At

to 2B SUBSLCT ishet-108) & Osgafies mbdaduddre i pemresdad vaheon
or nore VAS are active for subscriber 108.

TheP¥af1eUesEGE219° 1 PoReDFDr ERAVEEEV PIBDe LRt ess R the

t headataRase ddowever sci 110 VMEGHYr13Qoaskdrass irsiikation
gresent in the database, it jndicates a fak Ioc%t

{86 PHBPST R CAd APELE TSNS 1EAHSSE ol Mat L RAERDSSS
1122556 ikt0d attstep BN, Thebasends at step 306, SG 110

sends an acknowledgement to SMSC-H 116. SMSC-H 116
further acknowledges VMSC-V 130, at step 308. The
acknowledgement message, for instance, “OK”, 1is sent to
25 subscriber 108 to inform that the requested one or more
VAS are active for subscriber 108. Thereafter, SG 110
looks for VMSC-V 130 address in the database. However, if
VMSC~-V 130 address 1is not present in the database, it
indicates a fake 1location of SG 110’s own address is
30 already set at HLR-H 112. SG 110, at step 310, then sends
a routing information query for MSISDN-A to HLR-H 112
using a message, such as Send Routing Information for
Short Message, SRI-SM (MSISDN), to find IMSI-A and VMSC-V
130. Thereafter, at step 312, HLR-H 112 responds to SG
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a routing information query for MSISDN-A to HLR-H 112

usi ng a nessage, such as Send Routing Information for
wEhesH7Bssage, SRI-SM (MSISDN), to find | MSI - BCHOS2007/024725

VMSC-V 130. Thereafter, at step 312, HLR-H 112

responds to SG -33 WD 2008/ 073234 PCT/ US2007/ 024725

110140 t WiFVEIMA ZhdaMVESE 130t 1% thethe kAP RHFEABRENT

Mesgagesgefur tlt@herat a3t epte?p1431zﬁG édO 1sborﬁ%rba iitnS its
dat abase records of HLR-H 112, VMS I MBI - A and

VBl SONEDR S@orieEepBRdChg MG~ Eubder i H@PCT@SH% S0t Herang

enbadi st ofothepphesant tbNvalscenbe SG1b80 StOr @fother
address of SMSC-H 116 and VLRV 128 in its_database.
S5 [or pogares

The€BPEEEPls AF e W& nPRRIRIF f APV HYORReep
VVBEaM els30 @ndshddBin AL rg E‘aﬂid':‘t VLIG-V\Edl.’&I sh eptglziatmheme
HLR-H 112 re(hlponds to SG 1 A and VI

C-V
1307P9%F | A G Binbdtf nﬁ‘ﬁi‘nto?mte e 1%:qﬁxes ?ﬁk)ﬁeﬁ\%n?l Hrpose.
VLRvMsd—ZB i® @hai emnmd drg usitmgededrappi Bgerd ang, f @lien

R Ao b it toat SERGE, 1 in DRI UsE! 1561

Usual have a
10ne{ﬁ Oz ®Nemiraiipieny aﬁdtlae Berdseher fiacentienwe FbRVLRL 2hdis

VS |sa r,oprietar 15|nterf I
andg %deg%husm fessa le%g t%%?ﬁ \é%\lcﬂdnétzgng‘é VFIB Ie
t hewbt hére. abpatsres eltvbedpﬂm’un ekitlhel innvbatdon,thaheRdsc

sub | ihS.reqi.stere either. w . HP 0 -
norgr\%\nét h Pb%%fﬁy %%é’% e%t ?J)rllgi gé :bglteu\rl\pﬁée el {\%hdli % B
t heintkrfewkedfemeetn at Vst eparBil 2. VMBO Ther edf t epropatietary

t§t ePn 346,86 110 Hndates vikRatd kA2 s, @§cmgreeqieg§g<ses

he nessage$S sent to sSubscriber 108, to
sendiHy IWe ipegpdad dor o qresdage, Iy el 8§b<E<b’é‘§tnltoﬂf the

Upd?ﬁ&%ﬂg1gﬁ)’wﬂé% d%Bst&ggé% 16§rEQefegf%ke§é@Fhéi¥%erS&ith

25 recei ves subscriber data included in a nessage,
s ucHPl‘ﬁ% 192ngert Subs cYiPerlBat aVNISEREEY off I—Lﬁ%“ﬁfze‘inﬂty

respnge beknbhedgbRef€crl vedpadioHlR-H 112.
Thereafter, at step 320, SG 110 responds to HLR-H 112

20i th an acknow edgerent ,
Thereafter, at step 316, SG 110 updates HLR-H 112 so

as to redirect the messages sent to subscriber 108, to SG
110 by sending the registration message, such as Location
Update (LUP), to HLR-H 112. Further, at step 318, SG 110
25 receives subscriber data included in a message, such as
InsertSubscriberData (ISD) from HLR-H 112 in response to
the LUP received at HLR-H 112. Thereafter, at step 320,
SG 110 responds to HLR-H 112 with an acknowledgement,
such as, ISD-ACK, to indicate successful addition of
30 subscriber data at SG 110. Further, at step 322, SG 110
receives the acknowledgement from HLR-H 112, to indicate
successful replacement of VMSC-V 130 and VLR-V 128 with
the address of SG 110, at HLR-H 112. In an embodiment of

the present invention, address of SG 110 is modified, to
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such as, ISD-ACK, to indicate successful addition of

30 subscriber data at SG 110. Further, at step 322, SG
wa1@s/07esei ves t he acknow edgenent from HLR H BARUS1007/024725

i ndicate successful replacenent of VMSC-V 130 and

VLR-V 128 with the address of SG 110, at HLR-H 112

In BrckifSodi AR iBe CEhdPBR eSERCHIRGENLP BN 1S aRHPRYY ofn

SG {8N | soa0dinf iteds t@bodiddn¥D 20081073284 es HLR-H 112,
PCT/ US2007/ 0247

5 include a roam Gr .
CubSErFTR Hde £y praCerns TMSGRIN Soand ifars12e with
errblaﬁié rrﬁcsttmmsGGTlO IHpdabese Hdpddideht adf sttep iditentbyn,
ep i ng VI C—V O,and V 128 wit therorrin.
& e R koo sCetbla foiet G othe PnyBRridh =t adap LS
of &6 &H&isutrmﬂufaeedloa Oig npiascéatamommamvmg Gl this
when subscri ber resen 102. _In t
errb%ﬁ??‘?@ﬁri ht S‘flg§ pdlg as° %Lﬁml}_@!\g\lataotstsetpep %1 'by
r epkapzlatgnVI\/B@SHHLZDZ thmjudVMRRI-IHllm writh tttee non-roaming
non-roamng GI. 10 Since HLR-H 112 received a fake

o

LUP"Trom SG 110, HLR-H 112 cancels the registration
16f subscriber 108 with real VLRV 128. Hence, at step

324, VL%l}{cgrz%Lﬁe 'lY?Sche \%gil SJ r?gﬂ nL(P@nﬁeAn{ aéd 0{110

nmessage, such as ncel Loc, 15 from HLR-H 112. Thus,
HLREER-F1 2 1@ apeetsl st the VEGgiptragion ochatswéﬁcmrallm with

SUb%@&UG{)ﬂR qe§§§g 1@, sybsgrd Igb%"mlo@mf\f elzrseqle"cé%e%j a
i nst ea of VMSC-V 130 and VLR-V 128. This

r esti¢qistirat WIR- \wanegl tay ivanoies age - | NBIchA as ed@ngsglloc,

151 omdt sygatiabase. dhs¢aserof @E’Bscéﬁgéﬁ ratd opnr20 4B
SGSN-V i nstead of VLRV 128 receives the r%%' strati on

cané@fdtdnorfnfe sddg S OEBAYHIIR- TP SERIES FitRal XS CatPst e

3265 r RV rd28:d @3PeBds14 0 iHsRekh 1d2 Wistbv t1e and vLR-v
acknow ed%ement to_regist vation cancel | ati on nessa

Thi §2%onf i'Pi8 FRAEIVARIY 158 hal’t ehbvégmete the 151 -

SUb§§EdﬂH%rf&oﬂ51€§(ﬁdﬂd%agé0n1dtéhdiab&bagﬂs ddt stration,
ement, received a 326, further.

acknow ed
eon??r?&?ﬁ%YaﬂnPE??449?12”1s n %@ ré%elves the registration

cancellation message from HLR-H 112. Finally, at step
326, VLR-V 128 responds to HLR-H 112 with the
acknowledgement to registration cancellation message.
This confirms that VLR-V 128 has removed the subscriber’s
25 profile from its database. The acknowledgement, received
at step 326, further confirms that HLR-H 112 is now
having information that subscriber’s VMSC address and
subscriber’s VLR address i1s a roaming GT associated with
SG 110. This results in redirecting messages intended for
30 subscriber 108 to SG 110, as the address of SG 110 is the
new VMSC address and VLR address of subscriber 108.
Hence, in order to enable mobile communication from
subscriber’s handset, his profile needs to be restored at

his current location, i.e. VLR-V 128. The restoration of
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havi ng i nformation that subscriber's VMSC address and
subscriber's VLR address is a roam ng GI associ at ed
wowak/07386 110. This results in redirecti ng mespEnEs2007/024725
i ntended for 30 subscriber 108 to SG 110, as the
address of SG 110 is the new VMSC address and VLR
addPeRICHPeE Ihs A Phete 108, d936REReD | AT orPEY URGt bl Eth
nmobirkes comypics i on from subscriber's handset, his
profile needs to be restored at his current |ocation,
i.e. VLRV 128. The restoration of -35 WO 2008/ 073234
PCT/ US200XEs024%25nd subscs | Hefl@ priekirke rspaesaribedsMs
i.n con%unctLon with FIGS.  5A and 5B. .EFIGS. 4A %nd gB
Ps 851 1ov itdgF A rEPegent’iy 2SS 18§ ah AT VAR B
requestof mereavasibhiscri bpiif Gppactcivatimgccondarare mtke a
VAS in a split a oach,_.in accardance with a ecqn
enb 387 Hht g%kfoqlﬁlggér é"s%entthel ‘ention. The basi CTP?? dggglc
f or iseddstrd kiubgct Ooiowe tor onorer kS er §At nendime saresane
as in non-split,.approach,, Subscriher 1 Lkl s t
10 8ubatr ot ShiRetaReaer S s?)%’srce%ﬁ%ét ,%?/\hm?”%lflg?g? e
10 eachiescrigivBERR VadBiratSbepsMe 0Pedues414vwhieh | Hierstti gahches
ste9§8§g; 1§d? %%ép984&f585|1¥%j5?QOY8ené{béih%osng£s 302
approach, ‘unlike "the non-split approa&h, only
subser Bberas dgyECibetirayei sIny et sgddtwephragsd, unlike
addEﬁ§$nég—§§?%4%§%PJogpﬂp 5HT¥3@hB§EEiH¥}'l5vM§63é@&%@@@tis

i nvention, 28 is determned by using a mapping
t abrep¥anedvVvBOh aflee \AdRreas of efF 416, S a1 ceihngamest of

(BLReEL 1.2 Qe T e diRGbn, LR 558985 dRePEiddd B using a
sending a registration nessage, 20 such as Location
Updaeer{nouPrPle of . RMEF 1ore! V%IER— H 112 repl aces VMSG V
130 address with the address of SG 110 so as to
redirect the nessages that are sent to subscri ber

108, to Athetsdtdridss GF 3EV 1189 RRF tH&EH dil?stt@p ffgrect
SG tﬂé%és%%@ieyeﬁo ssdalaqoi b?gseg@tiagLQCfégi%drjaﬂi?m?\essage,
nessage, sucn as nsert Subscri ber Dat 1 SD Fom

RS ReR 1951 Ko GOS0 NBRa D, (RIS S CU fed 1A HERCT, 112

112 replacidsepM4d6y 130 address with the address of SG 110 so
as to redirect the messages that are sent to subscriber
108, to the address of SG 110. Further, at step 418, SG
110 receives subscriber data included in the message,

25 such as InsertSubscriberData (ISD) from HLR-H 112 in
response to the LUP received at HLR-H 112, at step 416.
Thereafter, at step 420, SG 110 responds to HLR-H 112
with an acknowledgement, such as, ISD-ACK, indicating
successful addition of subscriber data at SG 110.

30 Finally, at step 422, SG 110 receives an acknowledgement
from HLR-H 112 that VMSC-V 130 address 1is replaced with
the address of SG 110, at HLR-H 112. However, in the
split approach, as VLR-V 128 is not affected during LUP,

the subscriber’s profile is still maintained at VLR-V
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Thereafter, at step 420, SG 110 responds to HLR-H 112
w th an acknow edgenent, such as, |1SD ACK, indicating
wemsezeBul addition of subscriber data at SG BADUSR07/024725
Finally, at step 422, SG 110 receives an
ackng ed errent from HLR-H 112 thg) VVBC-V 130
addrels § eeaaé?&éﬂgmﬂh’r?crﬂﬁerasdd?o ddeq FO%“J}fﬁ‘tla? In
HLRaH ddubdikewever ,thien pkfgntSphivtn@ppr, 0aclreas o¥LBRsV110
128 i s not affected uring LUP, t bscri ber’
e oiF BTG E R e TSR “iaa G Crider 108
2008é01ﬁ%34nPCIhUSQﬁQV/@24725n 128,s t bntsodmabk| nggGc 110
ubscri ber's_nobi conmuni ¢ t|on odi .nent
3 B e BHE T nvah | Bh. 50060y of Pl §TFe TR ene
nodicbameichg tar.i nid uﬁ@t@eroanrbn@m(e*ﬁtv\hﬁn tSebsicviebei orl,08SG
IS sent in,V 104 I n t.hi,s epbadi . SG 0
updg gs HR™ |9|d Emgby repl h%?lr‘fé’evw%c r{?nngggnvﬁ?% tJC}]{e uRen
roaﬁu}mg:r@’berl nlafot her epboditnerntn ofiPtNe ilA¢ent fon, tSG

T A S L

subscrl ent

lenbded neirtth, tB& rlOIGrupmthaSSTHLR- H 112 by repl acing
VMSC-H 10 120 with the non-roami ng GI. In one

enbodi nent of the present invention, subscriber 108
may receive erelvblredieent nattd GIMT) pafient afirgienthen,

regigtsatien pg res,eg%f OfBe1d Nk GOPEHNGHT) OBa1 1,
wth FIGS. 3A and 3B and 4A and 4B. In case of the
nona&pti t &PPr odE¥iShE VIR V AXFepécei Vs PEaRFE@IELoc 1n

18t sbePiR44on VR A3 sendsna g@t%ﬁ@ﬁi@n@ 4@933ﬁg§ase
to HLR-H 112 to restore the subscriber's profil

usi A§ atPessyESPilieh aRPREShor ePit aVhessage’ Ca‘lelcet’z‘é\‘ﬁS

20 shhddi1he receineed 3, case-of 19pl iskn@approachaasestore
VLR-V 128 does not receive any Cancel Loc and thus

mai RESTaE (tReHLBUbSdFi E%rr%s’:pﬂrﬁf FPe. supserdper’ s profile,
enbagli xgend Sméﬁﬂg%serﬂulcng asswlaabrénbatw @fess@§& Or @diDNcan
gf subscriber's profile for _non-split %)}hoach LS

HesEFibeds FeEBhThctt (A5G Oh H1'dS. 288787 aiRf 5B Y nl?®

anotbes esbodes®enic 0inyt heapreasent and thus maintains the
subscriber’s profile. Various embodiments representing
signal flow of restoration of subscriber’s profile "for
non-split approach is described in conjunction with FIGS.
25 5A and 5B. In another embodiment of +the present
invention, when subscriber 108 associates with the
updated VLR, such as when subscriber 128 resets the power
of the handset or when a subscriber 108 changes his
current location, then VLR-V 128 (or new VLR) sends a LUP
30 to HLR-H 112. Various embodiments representing signal
flow corresponding to an LUP message for non-split
approach and split approach are described in conjunction

with FIGS. 6A and 6B and FIGS. 7A and 7B, respectively.
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i nvention, when subscriber 108 associates with the

updat ed VLR, such as when subscriber 128 resets the
w@owe7320f t he handset or when a subscri ber 10BCT/OS20gB624725

his current |ocation, then VLRV 128 (or new VLR)

sends a LUP 30 to HLR-H 112. Various enpodi nents

r epr eserftiGlg sPyn&nS f PRHwIEBFFEEPSndR ng 18 gﬁ’“?ﬁﬁm for

Mesgageofioly BABs Sfldetr’ s apwﬁa@h aanwtms Rlsisbcapprdadhhatiee
descrkbed in congiaj(gct on. H;le ?band 6B an

FI GBUP¥R R4 7B, *F&<Fact idel ¥ 68/%%%& in
PCTAUS20:AB24/126 aEI @SbocS:Aleamd oEBtheppeseasms mvfelnm\ixon.

i a ramfor toring scriber's prof
o odbi BT U TRt RN StorPBers Slapeka TG g 10 ana
nonvspH’t laﬁprmch;epraceaccwtdantlee wiatiir ass enbooBGrremlO,

of th sent |nv tion, se_of n [d

apprsgg%: % botIFf eé% and Lﬁﬁo%gg QQ vERM a2
replfacedfawnlthtam@gadﬁrb@ssmér’SG ndigyle saenmsrclrnllbeti@ SG
pr OfIL.Lbe Qeese%si glsgﬁ m%%gé)&@Q %tuc}{ngVS llE(?rConnectlon

facilrtati ng ber s’ nobil e comuni cati on.
1910 angecorgirgRaPany (FESSagesssaggeh ber §eg1nlam ngne roamlng

Sengﬁﬁlgéroqfeqqgeggdt CQ]@’J‘;SEIOJI Pay %Qi?cgﬁle'&e%sﬁgflsaddfrggs as

t he roani ng nmber request to
cal Ve ‘baiﬂ%fi/ abilr erss @IEbOd\mRD'V QQSthﬁnPéﬁ%EFérrbUdﬁerfﬁéthr

of t.hen oy \?‘E/érﬁﬂ&be' n‘é@ﬁ&éé?@, is I 9&Md NG, nyRer neguestni Sccp
sent to 130 with SCCP CdPA set to SSN equal to

7, GAPEhsortespdndsuesd &al f ediFhpgrEyesrondsRy Fagled

1k §§9 dy £rpdivmant . ofint BecdHELBBbdihdMENf Glhe PPeddf
sends the roam ng nunber request directly to VLRV

128 1B%REEBn aSFappidng SEART e F6r TREBE9andUhE  VRESSF

1304ii sedaGAtRd ViLROM $EONEMkesURSCE BappiiECale dor VMSC

mai ntained in FIGS. 3A and .3B. At step 502, SGEH%O 110

sen@89r §&Rt ndMAtnber 3 edtieC AR afEP S UEHPRS BISGT4ReT

RoaﬂbF@rd\Jmeefna(Mein[nlﬂ\ﬁS- A3h 0anAVBE- VAﬂ.3£)telpi tsh2, s
nalin ssa CdPA SSN set to

Bor Pobpil E3o0a9 GIBET 1§ aar eTe HONEREY ds POk

and RV&E{ngsuahﬂnyeMaweRa) onexrt OINSTEe-AMApPPi NYISgse tIs with
signaling message, SCCP CdPA SSN set to 7 that
corresponds to called party address as VLR-V 128. VMSC
and VLR usually have a one-to-one mapping use the
25 proprietary B-interface to exchange messages with SSN
intended for the other, as described above. Thereafter,
at step 504, VLR-V 128 responds to the PRN request, sent
by SG 110, with a roaming number such as, Mobile Station
Roaming Number (MSRN), to SG 110. The MSRN is the roaming
30 number provided to subscriber 108 while he is roaming in
VPMN 104. VLR-V 128 can send an authentication request to
HLR-H 112 so as to get authentication for IMSI-A, when
IMSI-A is not found in VLR-V 128 records. IMSI-A may not
be present in VLR-V 128, as VLR-V 128 received the
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25 proprietary B-interface to exchange nessages with

SSN intended for the other, as described above.
wabesez2ser, at step 504, VLR-V 128 responds POI/UR®07/024725

PRN request, sent by SG 110, with a roam' ng nunber

such as, Mobile Statjon Roam ng Nunber I\/SRN) to SG

110 FeTHeE OBRRP | §aPﬁ%“ra&aﬁPn§‘e§®a%nﬁ%r dBT OV bgdd gagLier-

subsens pest AR pwWBke findes vitaam 1Zp inas VBVAL I8t iV R dh
128 can_send an authentjcati 02 re%élest to HLR-H 112
o 48 t5gef ARREARi cdtoh 6P dSp amnBREPFNEIC2 AlOn

i s mehuémm&sisagyLRu&l 128 reedr dathdiBlcadi s@yImtrmabeon
res in VL as _VLR-V 128.recei ved e  .-38.
3\0 6%’/ o7t§23§ gd%/ %éfoo??bzfﬂ%“%’é%u Sty aFP%‘he“tlcaglO“

caneekte&po@ﬁlﬂ@ssageb&a}s—pdewrﬂ bed sarl |febm VIRtig, 128 to

ste 0 jnce VLRV 128 has no aug 0
ﬁLg lge%:l?r slethVLﬂQ SV sends?an a hen |ca??oﬁg E214

r equestesmessage [BATA as;tt Sendl Altchesrnagahiorfo a person

Info[(%n]'?f den.5 (SAL) ta EI %g ];Cl%ré acgyl rLhk an seoy-y

aut Réntcat i"on correspon £ A SA(jI; 'S sent
10r o ¥ARPENY289t bo  HiRBAHibep \'IL\N hcan gyegld rfg Inessages to

SCCEL&QEwﬁfft f@ gglgltfgkgEQS%m£9ﬁ1AJW§l'QLRLQ W@blsgﬁds

apparent to a person in the art that in case
of @RSaUS@NJVaEQO@oWW@anngGGt ot dubsdvichereloss chle

SenQaé%ﬁnﬂT%%%@&@ i ue@thU e f12anTﬁ££§gfgyie at step

enbodi nent, VLRV 8 sends the authentication
req8est YW@Glﬂﬁorem*@ﬁ rel agkneHedoner heft | Tt MeAasage

mequ?@ﬁ £ 'élu@hbhtlljc?atlgﬂe{r@ﬁfﬁnﬁhor@tf&t QRqu DBy BRI VA .

128 recei ves an acknow IE?gment to SAl nmessage 15 with
t he TAut RBnt PERETHATS nfOPRELTYH /f oriiZcHui FlAg FRETS A, the

I'n apcidddiaraat & enb@diriBiton HeR- Fsd1219endsnidie further
aut hentication information to SG 110, which further

rel 4§52%% "OLRIR1388-20 After, receiving the
aut hentication fromH.RH 112, VLRV 128 sends a

Restore Data SD), message to HLR-H 112 for acquijri
28t VLR \Pitsg M?ﬁglsmcrtheP“%hed‘rtdFFPe‘m fri‘fo&r’?%g 1?9
required 1f2@r stags |d Rakkage SRICHROBY r@ssage to HLR- H 112

for acquiring at VLR-V 128 with subscriber’s profile
information, required for facilitating subscriber’s
mobile communication. Step 510 is invoked by VLR-V 128
25 when it receives a PRN message for an unknown IMSI-A or
for a known IMSI-A with the indicator "“Confirmed by HLR-H
112” set to “Not confirmed”. The Restore Data message is
sent from VLR-V 128 to HLR-H 112 with signaling message,
SCCP CdPA set to E214 address for IMSI-A. In an alternate
30 embodiment, VLR-V 128 sends the profile restoration
request and authentication request to SG 110, which
further can relay to HLR-H 112 in order to restore
subscriber’s profile at VLR-V 128. It will be apparent to
a person skilled in the art that in case of GPRS, SGSN-V
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nmobi | e communi cation. Step 510 is invoked by VLRV 128
25 when it receives a PRN nessage for an unknown

wo heBO7A28¢  for a known IMSI-A with the indi cap@r/US2007/024725
"Confirmed by HLR-H 112" set to "Not confirnmed". The
Restore Data nessage is sent from VLRV 128 to HLR- H
11256REh <GnalbiHg lrestetforat seep redpes ettt oty 112-

addrgssed e rl, MBlt- Atelph s, aldimr-natia 23 a@bodingentessage,
VLR-V 128 sends the profile restorat| on request_and

aut FBAT | &3t |18ﬁef’é%ﬂ?é§lrl}?%r]§éalld Dwhiteh UPPAFE h&FRcan128
rel ?ytlﬁOtHbR-shh}:fbl;Zlb@r okdes tia resstpzfnee stSehé beirogile
rofile at VLR-V 128. It wl| n a person
i PRt At iPHe APEUGdRat THCLUSD it cane hodigy PHhgoh
WO 2(1')6&&7&23%9@3&&@320@2&924}7125 sesemdshet hesoprtof isce110,
rest tiQn uest. to RH1 eaf ter st e

512 8 ?—i“itff sehdgY Fheqlsr?estsoag];\éR uhlgég'aséheréa%er’ B
Insetéﬁub}s&,rlm—maﬂas bSbowledypdatiee VIR \me]s,’§8gewi«rith a

the subscriber data in .| respconsjﬁmER}gg rafile Biernate

rest'df 3t on° request Fecer ved I'n an
18l t embad mnearhodLRENt]28HIsRa b 11Ul SIESMdACK h‘eo | 8D 1@, S@hich
110 ich f yrth y S 1
Ther’fgé\?@er re g ?5 é%? §V15_ D@S&ngrécgno éepdgses? tﬁLR §
I SDlﬂr‘éssargtes wmeh P@D ek smgrsaggcltoa¥LRSD- KK tty HInRippte

112, | ter MR- V128, sgpd
thesF!é%%rCEK% e EQ%L%OIJOQ]\M%{EE%@%E?% eerlsr ep\éa)%gt Ogg %PR Y

11212 ur tTher Pl%ﬁtflé?epfe@IeraHL% Heravigesent-Vhel 28 Wlth

1RSDLA6K: dIBSSagR sk 01 DRV 128, 0o 1 Ndi £at eena%qsces%ghe
restoration of subscriber's profile at VLRV 128. The

pr oFPReuHESt PRt | OTiFPoVi HBSEER- Y2128 9Pt I’S’tupééf%ﬁt

subggtiper 5 -Pr@éd e 150 nBbIIR-(oDi 4 & ccceAMUA - 1O 2,
Since, restore data does not affect entries for

VNVEESSAABE /8 VER- SP2g 1805r EF i RIALREHL 18 rected to

mesgageso semt 10 suksehtbesmd8ment £ Sind medlsreaag eghe
to SG 110. In an alternate enbodj nent, HLR-H
20enBSPTHE 2B FSISACKC mESs ae it 0" B 169 T hr‘f]Lﬁ%Shthe

rel aym&ﬂedgaﬁgﬁmwoedgenemzst OFYARRMN,128. sEimad sy, vak-v
Ste? ?l'storgg the updated subscriber data and location
information confirmed by HLR-H 112.

25 In one embodiment of the present invention, when SG
110 relays the signalling exchange, Transaction
Capabilities Application Part (TCAP) relay is used. In
this case, SG 110 establishes a transaction with the
initiating party and creates a new transaction with the

30 destination party. Thereafter, SG 110 uses a single GT
for multiple VLRs and multiple HLRs, as transaction IDs
are used for identifying between different VLRs and HLRs.
Alternatively in accordance with another embodiment of

the invention, SCCP is used for relaying. In this case,
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128 stores the updated subscriber data and | ocation

information confirmed by HLR-H 112. 25 In one
wepdsdiizent of the present invention, when SG PAN/0S2007/024725

rel ays the signalling exchange, Transaction

Capabilities Application Part (TCAP) relay is used. In

t hi $Ccas, I%F 1 &SFABFi Shed™ atTaEASRERT o WiadFithes 2

I Ni tiabd g iRar takodANd her 63i@% a 81 MeWd F)Sattdt@BdWM tshmply
the 30 destination party. Thereafter, SG 110 uses a

Si néFéa@T gy ﬁﬁ‘i“ﬁaﬂtéOWLF&o aﬁ&erru??sit&nétm@s pagly by
tragsasdiren tisr ame usedihgr pdlent i Ayingsbetegeny, and
gl:ffer ent VLRs and HLRs. Alternatively in accor dance
Ko ahthEFPRHRAFIMERE D™ £RR TSAPEAEPon, SOCP is
used for relaying. In th| S case -40 WO 2008/ 073234

PCT/ US2007/. 0247 SG 11 oes not create a
transactign 8n g’cel vf%%lsé:raff%rhsagf?%%ssf romS‘t1 fhpriber’s

I ni tbasting par tyLR-ENStICadis ssapl yo addm@ps tdfe SG 110 as
transaction tg the.destinati y hangi_

and CaTT RS Par (AR aSh P egal e TS PBue gl here:
par aret erd i4B.t hdowessageYLRDUr i Y t neybegi gtargeidonwhen

pr Oggésc'Cr ?Dlégscl'bfbel[es%ts Ql%%tl % e?t @L%a'}ld%%g osf: tent Oa

address o G 110 as in conjunction wt
FI GSub3A idmd 3688 mnle‘fb@gusl(tm/ﬁ\eahdlm:stlmweﬂﬂé}s VERand

128 sgmy efs'a pged Mb@ﬂdl%gbg fy k%%agg 48 (pup)

power O set or scrlber anges ni s
cur bénﬁuﬂ’wapﬁéhs Yﬁr@sete/ﬂ\name m-ﬁ@mésaem@aa;hﬂ oiile

191 agramyf ofofe | @Eatd QN dRdate (HURdcoRunSHDREEL DN FSrst
handset in the non-split approach while 15 one or

nor BWRIETERE At i VRE PREIRCor HRURPE ARt h P4 fitegt 602, as

enbodi fmntef 1bhenps esent: ikeRbhefer AlvIRLOP10025eRSs a
subscri ber 108 has reset his handset, VLRV 128 sends

a Rew LUP message ('Secend registraitiosn tRsSsdge) o re-
re- yp@atad @Rl H 21 %2 f onis -Gl vAR- WLV ahd8viagtd- wWVBE: Vit
130. 1t 20 will be apparent to a person skilled in the
20yt ihhat Pe| BRBRYUI Uptat e PRASH GBS BAdand 6B'G sart that

conspeesied h@ﬁaﬂe in FIGS. 6A and 68 is considered for a
case when subscriber 108 has reset the power of handset.
However, in an alternate embodiment of the present
invention, when location update is performed due to

25 change of subscriber’s location, modified VLR
corresponding to subscriber’s modified location, sends
LUP message to update HLR-H 112 for IMSI-A, modified VLR-
V and modified VMSC-V. In an embodiment of the present
invention, when location update occurs due to change of
30 subscriber’s location, HLR-H 112 is updated with a
modified IMSI corresponding to subscriber’s registered
network when subscriber’s SIM can manage multiple IMSIs
or subscriber 108 changes the SIM at the modified

location.
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case when subscriber 108 has reset the power of
handset. However, in an alternate enbodi nent of the
w@e@seri234 i nventi on, when | ocation update is pret/O8200T024725
due to 25 change of subscriber's location, nodified
VLR corresponding to subscriber's nodified |ocation,
sends LUP nessage to update HLR-H 112 for | NMSI-A,
nodi fied VLR- V and nodi fied VMSC-V. In an enbodi nent
of the presen |nvent|on a n _updat e.occu
Gue to CHEIGRET a0t setr Elbr: BT S0 d PR het RS TTobe"
I S dptat ecb WHIR-& @8l fueichgl NBhserwSuasponbbnuytao (ISD)
ubscri ber’ |stered ne r ub
an"anAYe nuf?lg 'e MBS %)O\r%osﬁ Bscr Fij% %%&P Sar%%eg}“&/l
t he HSI M1at Mhehnndnfledknﬁd@ﬁgemwnt, 41s WD 2@@8/01$EBQK,

PCT/, US2007/ | oi24725 orealiany %85%%&9 . R H 1320

send§°sUbsc ucc%%ta to
| ns&r t SibscihdercBata, (1a8D)step né@%,agélLRFi@lrtlﬁér seqds  an

St €08y MRl A28, L5SRONGRCLACH e HLLIZ M Whsace o

ackno such as | I ndi cat1ng
1§uc&@85ﬁtﬂ28ad§LBTQnﬂ&ﬁ re abseTsi ﬁéﬁ H@R?ﬁQKtlnﬁivaﬂJHQZShat

Theh%ﬁféeilzaﬁaétﬁ&yQQ§xm@E8 U1%ﬂ28§§ﬂg§ dated VMSC-V

acknow edgenent, such CK, LUP nessage
to 180vemd wa%evaRRw 12?88 recclélcﬁe§LBﬂé Hdp- W@Klrms new

'nd'rggiémtﬁeﬁt witeR HrAl2 has begrrupdated middis the
updated VMSC-V 130 and ugdated VLR-V 128.

Si neaT HR Hragiz taahi 1 el HewsG r &4P st FeRFn ¥ t RESRRSLA

13281 kLR-H2112h8anc el ibheat RAN lchBEe 11881 ShT Add yeW Elich
SG 110. Hence, at step.610, 15 HLR-H 112 sends .a

regP§tFéT??ﬂ¥QEan6@Iﬁ%tﬂ%% % shife, TeSEARSS ASPNEEHLAF L GEom

to §Er1H0.125Gdid Ocd acrbd@srézineehtosh fe@BhgdllRIdikda, at
due to second regqgi stration nessagﬁgreceiVﬁgoat LR-q&

11280k t Heér; atUEt8p 6%, SEPH10'¢end t 8l Lo
aCkﬂ@M\A:@Jd.gﬁn‘erﬂckBSwi'ﬂ.o%eHeﬁﬂ.Z tbnNdHCRiH Ng1120 indicating
uccessful ﬁancel tlon o] e earlier %tra ation.

f_t
wSPRCGEdE f’ll hoR 9 ﬁ&gfd?%gllgﬁer%? mor e’ VAS

Now in order to continue providing one or more VAS
to subscriber 108, SG 110 needs to intercept the messages
intended for subscriber 108 at its own address. Hence at

25 step 614, SG 110 sends a routing information query for
MSISDN-A to HLR-H 112 using a message, such as Send
Routing Information for Short Message, SRI-SM (MSISDN-A),
to find IMSI-A and updated VMSC associated with
subscriber 108. At step 616, HLR-H 112 acknowledges to SG

30 110 with the IMSI-A and VMSC-V 130. In an alternate
embodiment of the present invention, when subscriber 108
changes location, HLR-H 112 acknowledges SG 110 with
modified VMSC. At step 618, SG 110 then stores in its
database the updated records of HLR-H 112, VMSC-V 130,
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to subscriber 108, SG 110 needs to intercept the

messages intended for subscriber 108 at its own
w@odwsesR34 Hence at 25 step 614, SG 110 sends arp@DUS10N7024725

informati on query for MSISDN-A to HLR-H 112 using a

message, such as_Send Routing Information_for

, . Short
MessHgk® SR SNPEREI <N 1) | 3t STPPAYMINEI A LAY Present
updatesh MMEC ago¢i abed iW tdetesibssd | Per udf8y Al msbppPng
616, HLR-H 112 acknow edges to SG 30 110 with the .
| MBFeAlanfo MBS 439, Vi aftHiPeer naf'e °t8fbodP e tofue
lthep%\eﬁﬁrﬂlt; ioR¥ e Biri @BrekV\:hﬁASl solbsesddrebe10808 chamgesy at

ocation, HLR-H 112 acknow e s SG 110 with nodifi
SNRetent ey padtese THGU pdd8e B sttt e @ (aPHbaLEr
t he repoatredibecosgsagafl. HhRs HLUA 2ne dAd5E- rdg0sG 142 Wire
2008/ 073234 .PCT/ U 71024725, . | M5l - A | .
an 8RBUli TP C6F t§ ﬁgg-p\;r elgjéontaddirﬁic’/sen T%ﬁv%ﬁ-@[g%l@dlrégs
det et tih gtk kyddussngod IMPPIONgedt edriténfokh&/MBG sage s VESut

Further,, in.orde o .cont. ovi dj 0 -
VAS‘;C OS%]?J Csrclrgleﬁe;Oél'OSEO %(E ﬁg a 1 SaAsSaelggég%?e u‘{)m(?gt‘a!élgent
IBLReoH 1 drgssendimgnaioew dhdR 1lpegtistr abdare messagedue
This LUP nessag 1 . 0.

BRI i St AR R U E8 e LT R pgaress
addred snefif3€d1Y0R redfinesst i ngremia crds gagestirernddregs of
SUb%g”tﬁPd 108 L0 5G 118 | Re bRkt eLpat e snbodigent o

10 o e present I nvention, when | ocation update
occarksqidert 80&hamwgéGo¥llubscri ber' s | ocati on,

godi fied VMSC address and nodified VLR address is
replaced with the address of SG 110 redirecting the
messagessuiatiueite vsent £6°P stdrscrSithert 018821t Fesel18d. an

15 SUbseauent! Yoe @arst eR16BR, RG LA agabh recelyesian.
I nsert Subscri ber Dat a %I SD) nessage from HLR-H 112,

ThefBa¥¥terat 25t E5P624%, S§ 118 S8l Re P ACRess29¢
mesgage nrkon HLR1b, 1124k B8k iGat | nghseeeessf ubdadgidd onot
2 ];Céglgécgrqsk’)%rrl ggga dgtt. asc?tll%c.; ]A]EO'stéga g%&p S6G261’108C7;:e]é%9ves
the LUP acknowledgement from HLR-H 112, indicating
successful replacement of VMSC-V 130 address and VLR-V
128 address with the address of SG 110, at HLR-H 112.
Subsequently, at step 628, HLR-H 112 sends a Cancelloc
25 message to VLR-V 128 to de-register subscriber 108 from
VLR-V 128’s database. Thus, HLR-H 112 will not include
VLR~V 128 location in its database and all messages to
subscriber 108 are redirected to SG 110, instead of VLR-V
128. In an embodiment of the present invention, when GPRS
30 registration is considered, SGSN-V in VPMN 104 receives
the registration cancellation message from HLR-H 112.
Finally, at step 630, VLR-V 128 acknowledges the
registration cancellation message by sending Cancelloc-

ACK to HLR-H 112. This acknowledgement confirms that HLR-
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the LUP acknow edgenent from HLR-H 112, indicating

successful replacenent of VMSC-V 130 address and VLR-V
wa22@sansess with the address of SG 110, at HURETUSDAT/024725

Subsequently, at step 628, HLR-H 112 sends a Cancel Loc

25 e ge to VLRV 128 to r |ster subscri
v om TUEERa See it A SSC TAUSEE L AN PRBS G e A5t VLR
[ nclaudEessVL& Val&&alnﬁ)ﬁ@t IG(Dn dsBotistedatabases@ndi@l | This

massa e riber . redirected to SG 110

i nsFE @ER— gf&lzté’ Fﬂp ‘?ﬁ“eé‘%bo?ﬂ?ﬁ’eoﬁqts o?oi“n ° pPBsehte
i nvalhdsa)jl:s wlaeen GPRSJb%&rﬁBgr stasgataison 'pSrt:ovaicdﬁr ed, more
GS i n VPW 4 recelv t.he redqi trat

ot AL IRR U N ol e FroTi8e] 8 flintgrogpred

on msssage rom i Aa
630VAVLE: s U8 rabknol 'eddes orHer tcegfasilrlataw subscrlber

A !
LR 125 TG A u o NeAEc R PRECTHAN Higm nis
43 WEr@G08) DF234n PCTFUSIO0T/ 0247255 Hined bagcess  of
subsgpl ban,es V! g;é‘f’ldf ©5 ARG SURRCT IREr Fr AR 120,

address as a roa associ ated with
18@nabkesri®@d110 cwmmltewemmhafil@)%s J20@ingsoBn &rh@nother

”eséﬂﬂ&:‘ﬁm%%@t oEORY S%Péée*{’&%r AQ@mﬁ%n? RALL %bs‘?ﬁ%b&% 108

nore 5 VAS. Hence, 10 is able to provide an
uni n*tl@mqeuaptl@eatwsatn@l Bepecrdhgeged 08Ls pasegtRied §LR, SG

fachhptad e sHESChbNEipe 108 F: Qi €ONLd SH-AY: b Sa‘dT%'dllgled
communi cation fromhis current |ocation, SG 1

r ep8hR 2 16 1 pE et e NoPUPKABREF| fbe”re'gés‘b?%@fq I“étWOrk
jsestoration at VLRV 128, as 10 described in

conjunction with FIGS. 5A and 5B. In another
embodi nelit  oFet f?é?oﬁﬁeseé‘iﬂmllﬁ%%%t if8R, MHERPLhbs &PPRaRCh

108therangesal eeghi fdmeand ﬂ&n%s@ba@@eﬁl s aeseeiiatets
VLR, SG 110 erforrrs subscri ber' sltfgroflle restoration

at hbetice K'ad<ei et Weth SubsclPBepnd VMSC-V 130
reghsé ef@:ialaeavvonkh skb 1o, tberia@o\taeem‘@oalmtprfoeéss by
Peapir atPon B cubbcribers s SHSFILE &t NER Vi13Em Tor
Si ntecdotolr VLAt 28 yansuddBCo¥r 180 handset in a split
approach, while one or more VAS are active, in accordance
with a second embodiment of the present invention. At
step 702, as subscriber 108 resets his handset, VLR-V 128
25 sends LUP message to update HLR-H 112 for IMSI-A, VLR-V
128 and VMSC-V 130. It will be apparent to a person
skilled in the art that location update in FIGS. 7A and
7B is considered for the case when subscriber 108 resets
his handset. However, 1in an alternate embodiment of the
30 present invention, when location update is performed due
to change of subscriber’s location, modified VLR
corresponding to subscriber’s modified location, sends
LUP message to update HLR-H 112 for IMSI-A, modified VLR-
V 128 and modified VMSC-V 130. In an embodiment of the
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are replaced wwth SG 110, during the fake LUP process
by 20 SG 110. FIGS. 7A and 7B represents a fl ow
walp@gnzized or | ocati on update by subscriber's PEntusS®n7/024725
in a split approach, while one or nore VAS are
active, in accordance wth a second enmbodi nent of the
pr eBERTEtVERISTISAO At WDER o f 0P8Rl oy SURIATSCr P BRIFS1ole to
r ezehsnghai Sohaﬁdﬁgfrib\éersV 1528t 25n sends-H - UPL ITes5 a@@dh fed
update HLR-H 112 for |M3I-A VLRV 128 and VNBCV
13074 HR Vi | Imor?é%éﬁgar B! t AT PRI IskiPI eﬁ‘ll\{fssr?rtlﬁ‘ér s
art réthpadtdreaat hotwdipdatrRen N fab&SriA’andsSIMB da& manage
onsi dered for the case when_ s criber 1 r ts
SPHOS: Tk : St aRos) FOF A e Ot ey BF the
t hend0 poesteinrin.i Mhentsdigr, Wean dtepatiodn updatelld sends
perfornmed due . to chapge .of bscriher's | ocation
modPFPES WER dég?rggpgggi\ggl écJ) Su hsgcﬁebcénreséa odi ?‘i’lcehd as
| ocatsar,SupendsbedDadPand3sage Tortiedat etHisRepl 1082, f BER-V
| MSIL = A, _nmodi fied VLR V. .128 difj - 30
In g%@eﬂ%sopé)lnr?tsentg ®of "% hHe 111-%4X§€\§) ggeoﬁc(fggﬁg‘%@%m\én%’ such
IPCTAUS2OD-AHWR4 1281 cpriegesuctaventli addiwhen dfocatbisgniber
updgl e, OgCuf s A€ 59 }t@%g% f, sypscripengs, | pEALd O,
HLR-Q%—%ilggi S Epdatled r\i;:vit atgm'di %?e% I%EI
cor pesgronai ngckeevwshigidseneor ' suchr eaf str dfKnetodor khanhBHP

Subaggéqkba;%r' 8o SkMkC@N 1 FRNagerSy Mubhi plee MY S¢RL  Lup-ack
subscri ber 108 changes the SIMat the new |ocation.

Thetedftadingathat epLRrdu, 1 J4 Ral Peonsepdteds iddr ilHeF-a.

16at 8pd O M-BYc 128 W thdt Dea MBS AqR-vSUEH, 8% case of the
I nsert Subscri berData (1SD) . Further, at step 706

VLRSRA 1Y 2PRreapbndsine FIR-1 119 U tPP Hepplaced with sG

acknoy edgenenthe SuehidOraS ochSRAEKss) ndscatliondoes not
successful addition_ of subscriber _data at VLRV 128.

Thefeatt%er 2™t SPERLTUB, "R YYRTY2 128efBS aptme sends a
acknew edlgamagesuchuas dtURACK710f & hfohddRriABSSageem
{)o VLRV 128. VLR-V 128 receives_the LUP-ACK .

20 ndt 2 af $HY HERat EER- BRI Tad the&HF upaaiads Switefeived at
| MBhesH 16 updlat e \ABGEcYidad aoed wpdatedy VERe Vpddd: of
Irgpﬁ%ri C?(%INI %rhhegélsrgglilntg %Q%r q.%%gtigrll.nc?f V%cl?_ \r{lo%g o;lsfc’ngnOES

perfomed, SG 110 will not be informed for any location
update from subscriber 108. This may affect one or more
25 subscribed VAS of subscriber 108. Thus, a solution is
required that monitors all location updates occurring at
HLR-H 112 associated with subscriber 108. The monitoring
of the location updates are required which are performed
at HLR-H 112 due to subscriber 108 resetting the power of
30 handset or changing his location. Various solutions for
monitoring location updates associated with subscriber

108 are described later.
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110 during the registration process, SG 110 does not
recei ve any Cancel Loc when VLR-V 128 this tine sends a
woewshtR3fressage. Thus, at step 710, a nonit orPE@MUS2007/024725
system 20 is required whi ch nonitors all LUP nessages
received at HLR-H 112 due to subscriber 108 resettln?
the power &f rShafitREETERT HartgPng  #ihY dBEEROrP" /| FEnbI0

NMONQEOr A NELil1% -1 ReRSOIRE L nSCs JkniM Whidwtude ionfher pedrp-
for any location update from subscriber 108. This may

af f BR¥ehn@T8Y 1 e 125 R FLeFP b VARSI BTt Lubstr j&rer to

108infdwis,sca130! W drOnokst idreQipdhed &hatsmassdaratedl hith
| ocati on updags occurrin t HLR-H %2 ,associ at ed

% t AURTHSCRTbePE108T THis oz oftRg VeBFoH e TYEAYFyncan
updatgso i ecniequion edi whi €h myrd tpeifi@r nechtiah dbRatdsl 12

due u er 108 eset h f_30
hanﬁé%?foﬁ haﬁﬁlﬁ@ Hf F9r8e ?I%H£ §2§§W§us ofg?igﬁgsent
foranEnﬂﬂbﬂslm@nhocfﬂnqnsysmdates asgaceated whihd party
subscri ber re descri er

SOORFE s ReSFEiSh0 O 10 THR T PESTEARREa AR o
10 hempt &xenthgi swerm.on, SG 110 has a built-in

nmoni toring system which uses OVAP or | P- based

provisional interface to register in order to inform
SG 110 it hsdooedt ieghoditiatte &verts pIssEotatiedenridn,5 SG

SUb§56iﬁ§g él 11911${$%n1tg} g}ﬂJ%tgﬁngQrwﬁﬁéthgﬁkEﬁ 112

can support this solution o nDnltorlng ocatl1 on
updaerds tNpbiMi Ry Heamed, Juhpsgnirlitoar dafererodi médn€SHF to

15heypg asents wvg@&imﬂ noi &Mémgtosyﬁ% sSd ocad efith
at third party vendor's location and SG 1

i nt é@cfaercl@@ WPE#Cq [Feentd mﬂqléia%g@ylsﬁéﬁ?cqwe@é%d at

enbggk et 20f NERGo AY 828ALr | HIVEIH 10Bp0S6 trkl0 PASt8on of
built-in nonitoring systemin whic HLR-H 112 sends

MobR PRSP rEafrel o SHHSEY | RAZEAS | GPOMRRTH ohl? M By Kipd| sof
VLRndn {28 119 IRBkShChalyN Nls@derpd 01deHt@uM 3G 140raM bhrty
| ocati on update events associated with subscriber 108,
20t verderis1iecat@wor k vendor's can support this

sol uti on of

In third embodiment of the present invention, SG 110

has a built-in monitoring system in which, SG 110
periodically polls HLR-H 112 at configurable time

25 intervals for any location update messages received at
HLR-H 112. The time interval for polling may vary with

the time of the day, like, every half an hour in night,
while every 5-10 minutes during afternoon Ilunch time,
when more subscribers are roaming and changing locations.

30 While polling HLR-H 112, a case maybe detected where VMSC
stored at HLR-H 112 does not match with the address of SG
110, which indicates that HLR-H 112 has been updated with
subscriber’s location information. Thus, SG 110 can again

send location update message to HLR-H 112 to change the
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nonitoring |ocation updates to HLR-H 112. This ki nd of

monitoring systemnay also be |ocated at third party
wWQ@ooserites ' s | ocation. In third enbodi ment of PEEUS2007/024725

present invention, SG 110 has a built-in nonitoring

whi ch, SG d I -
BRI o e ras80: R VAl FaFe Ryt clarrgn®s n

updakplimssiagrScoretRcYesh ali thHERSH 1A2andhes.ti me
interval for polling may vary with the tinme of the
day, like, every half an hour in night, while every
5-10 m mates dtercielnglra;‘ttefmommltumhupdim lrvﬂwrmatrmsre at

St EE bETT 13 CREEF IS neS R Tl e SR e P e e
VI\/S(EorsMSJIsa]N -at thLRLR-HA 1P2I doess npots mas edyen tsluchhes Send

addll’? gjd'x Isgorr{l%t onw%o%hsgbe% 24% §§ th%tRIHglE hI%JI%%Nhgﬁ

been® subscri ioninfornmati o
Thu§p S@l&qo @H&I-@galand semdialte@at Vléﬁ‘s\C upgatasintsdag @lth

(o AL S Mecidd 120080 50 e prene

laddnesgntofonsewmi@ agbgqribexph @@ n@lﬁﬁgﬁscéﬂfﬂmf’lrowpﬂﬁt‘ﬁd
Fl GaysdA a0d AB- /t\f e 1 @ngﬂnnmnﬁ %calt'oe%eu%@med

|nforrrat| on at G 110 furt er send
routMeg: iAif ortent ﬂéﬁr cfﬁé*ﬁi 1£8r a B oSDRARE § otCHLSIQ Illlfl!lzlth

usi Rfe A PSS 2G04 §M§(h-\)asl3§engn BQue;ltfégn!agé oérm%td'l?ﬁ@n{ 0§ £
Short Message, SRI-SM ( DN-A), to find INMSI-A and

updabed Rﬁl\@@nésséé}’%ﬂtédmw tHhe%ub%‘l?rSFEé‘PeImSlosl n C&ﬁnges

18 t eppat & e hat-ent: 20f s bR wRE &Nt 53 010DV EAkHhOModWResy
subscri ber 108 changes | ocation, updated K VMSC

r ecEM¥ed At S&eP 171¥P rsﬁmlHP_FFr}finleO?%S tife 1hBdi3Gadgse the

VMBGpadleSt 88:ok4, i Ratk-kl21acknombedgessd,0 &0 and
with the IMSI-A and VMSC-V 130, In an alternate

embE PRRE of P FheETELBRRT 9Ty EREI BIE S SRire A SbSIOry b&FR
108vchamges d&cdracatdopy iliRgHmbbRiag ktxmieedges vBE 1404

2P, V8 dln #Base thg"paki G PECSFES BT oRLFEM 1130 129
VMBEs Vst d EWVBthéA ditdbase. As explained earlier, VMSC and
VLR wusually have a one-to-one mapping and use the
proprietary B-interface between them to exchange messages
with SSN intended for the other. Thereafter in order to
25 facilitate one or more VAS to subscriber 108, at step
718, SG 110 re-registers with HLR-H 112 by sending a new
LUP message. This new LUP message from SG 110 replaces
only VMSC-V 130 address with the address of SG 110
redirecting the messages sent to subscriber 108, to SG
30 110. VLR-V 128 is not changed, rather, SG 110 only sends
the mapped VLR-V during the new LUP. In an alternate
embodiment of the present invention, when location update
occurs due to change of subscriber’s location, modified

VMSC address is replaced with the address of SG 110,
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MBI SDN-A. I n an enbodi nent of the present invention,
VLR- V 128 is determ ned by using mapping table for
woRBgozned 20 VLR, I n an enbodi nent of the preskCi/US2007/024725
invention, VLRV 128 is stored in the dat abase. As
expl aihed earl VMSC a VLR
ongr?%l%ence: r‘rﬁp%]ilengm ana’t %e arﬁr?ﬁﬂ' ")t/arsi}bscrlber 108,
B-i nber facelbet WEBJmcbheKTL]R{)J exictisange rressageSmaJthah]nmg
SSN f th Thert ater in _order _to
faci Fg%cel{le%gnqu? {}KS to gu ScrFoer ‘108° afret e‘EﬁOt
7182f8&tEHQ re-reqi sters wth HLR-H 112 by sending a
gew LUP nessage. This new LUP nessage from SG 110
repl aces only VMSC-V 130 address with the address of
SG 110 Subdegeettilyy tdte FregBagéﬁlsérﬁ 10 subseivdzer data

108u (ﬁ&escr:'eﬁge;'tl \éhﬁeys =4 @LEO%[% ur%g%g calIl%SE:Data

SG 110 only ‘sends _ |ng e new
LUP(I3Ly a‘ﬂoal HeRTihatld 2 enbmﬁmne of UFe rpreberst at HLR-H

i nveqs | onppdthgReLpcatyon y@%&te;zzoccees dyg tQ.changg,.

of subscriber's Iocatlon modi fied VMBC address 1s
1P e pP BRI LGREAMS He BRIdFERS of LBGWiED, an. FADARCK message,

2008&9&%&34gP§Eé&§@QQZ/Q&é?@§n1r&ﬂ'&ﬁﬁk&@ﬂeﬁh&étﬁji} SG

rressa(ges that are sent to subscriber 108, to
Si nck? VLRENP2E3E: | 525t | FESRmi mti nify  1SlbsdreicBeres ogthe

proftkiwiBBhehertacttbyi ties aue NAdssaabfeet@d. Har-u 112
Subse uentlé at ste 720, SG 110 receji ves data
S

UPOLE® A DBSE U TP A SARLICRIER ¢ VMSC-V 130 address

15 nserdrSubnec abbesfata sGl D), faomiALR- Hh A12%/1iravr QWO&&%
to LUP recej ved at HLR-I—E 112. Thereafter, at ste
7220°'SGr TR EendlY t (1E"£8! Mk nBHF WhGe metit FGS?—U?fH jpbit

Wi t dp@arvakeBD- Monmsagae vMscndidaadd Noi SuaGrastdl with the
cddlid oo supscr perydalecsl 6 0L g
LUPpma&slagemf nomngRs@t:b]jz vasndicc agusgrsoecesss ulvithout
2§ PLBREIERL Ofs AR e 230, Aldees TR DLDRRAITERS,
subscriber 108 1is able to continue with his mobile
communication (i.e. MO and MT activities) as subscriber’s
profile stored at VLR~V 128 is not altered when location
update occurs.
25
FIGS. BA and 8B represents a flow diagram of MT SMS
delivery to a forward-to address of the subscriber, in
accordance with an embodiment of the present invention.
Subscriber 108 can activate one or more VAS using various
30 methods as described before. SMS forwarding technique is
same for both, split approach and non-split approach. In
an embodiment of the present invention, an SMSC-0O 801
sends an MT SMS to subscriber 108. SMSC-C 801 corresponds

to an originating SMSC that sends messages from a sender
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not receive any Cancel Loc nessage, in case of split
approach, as only the VMSC address is replaced with

wao bh@s/ozxtey ess of SG 110. Mdreover, SG 110 is seCT/USBbT/€4725
to provide an uninterrupted VAS to subscriber 108

wi t hout. 20 aff ect sybscri ber's nobile
comtrﬁnisgé f%lnperThjtjdg StTFId5Er PEESTROM t¢ o2 Person
consendisngni thie essapdd | ©0 comunbeat ion (Whee. sMBcanmdsol

MI activities) as_subscriber's raofil ar at
VLRV 1285 & %1“8?s%ﬁet’e?cg’ﬁnv\ﬁénstfeéjgésﬁiZOngM%‘tp_d)at% Logeurs. 2
25 Fb@S ngBAmfam8Bisepresent $oa thowt dmagsagasef MchSMs
el Lvery, to f d:to.address of, the,subscriber, .|
et I R R S S £ A RREER
i nvéheienfter Sudls caticbeB040SHIRaH at? i nespendmet ®rSM3OrFe 801

VAS, el Nth &/ 8ld AR g 39, ELQGS, 23, e Sl PR DT 948 o . ¢
forwardi ng technique Is sane for both, split approac
andSfohtSplIMe lahproadhcadn prgserhbbdiswesrrdfen’ e profile

pr e§§f6rnia@\.{§ﬂtisoc%re§n §&\/SCE—LQ<_§011123_GH EREY MTIZSN@eTCQIns
subscri ber 108. SMSC-0 801 corresponds to an

19r i gidimsisngf SHBCG thdnssert L vl gedifesane ssanded with
- 485 W2 20081073234 PQI{US2007/ Q24725 1R, $YPRRE igbgﬁzéing

108. The sender corresponds to a person sendin
mesSHGEST FREIQUDRTIGEBEr 23 08%P\FEGISKBLL P80 Binceceplies 0

a nessage, idﬂ&ﬂleét o8t 89 BOZ, asM(e OnBQL S|RdSs 2 at step
routing information query for short nessages, such as

5 SKI%SMMIGP Ml SDRRIaEPs e theupsserpet AP 6 HUIR- Hiith

14121usTHACT eattiedr, 86 $1®@M1804nhadliRrHn1122 r 8sRORES1 40 in
SMSC-0 801 with the routing information |ike |IMI-A

and' 5udPE8R2¥% SG 110. IMSI-A is already present in

subscriber's profile information stored at HLR-H 112.

HLR-H 1132 returFs 10 address of SG 11Q instead _qf VMSC
A8 &08d WCPRYC B uBERE i & THFCTIBRT t d Pakidts

addr ess “a8s%ci
perfarimedtedir togscr egd stamat | opsprosess1@s expl atred for

2(??:&%81:2'83?%&3 :Sl'\{gt%igst eaﬁc%%vggiénnfperq%gtf)f tk?ec';sellsqflsasare
forwarded to a forward-to number (F) after retrieving the
routing information of the forward-to number. Thus, at
step 808, SG 110 sends a routing information query to an
HLR-F 803, for obtaining the routing information of the
25 forward-to number (F) . HLR-F 803 corresponds to a
forward-to number’s HLR that has the forward-to number’s

profile information and routing information.

Further, at step 810, HLR-F sends the routing

30 information like IMSI-F and address of a VMSC-F 805,
corresponding to forward-to number’s registered network,

to SG 110. VMSC-F 805 corresponds to a forward-to
number’s VMSC that has forward-to number’s call request

handling information and switching information. In an
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806, SMSC-O 801 forwards the nessages to SG 110 with
15 IMSI-A Further, SG 110 al so has HLR-H 112

w0 pdosomesd on in its database. Since, the nessBUBEESHOTN024725
to subscriber 108, are redirected to SG 110, and
subscri ber 108 has opted for 20 SM5 faorwarding in his
act PURRY g Feqiedte PRESVISMEVEPEL P vidlidePERS gervices

f or wag dub&d hupberingF)ingbtest 1et fcbﬁ%(ﬂ@—&“heis Tilalﬂtl ng SG
|nformat|ono the forward-to nunb Thus, %iﬁpse

80811%G irFGeadnds Vzﬁ“FoG??“ﬁegssl nFB?ﬁ"aaﬁtSﬁ qﬁtéri):etpo

HhRiié:%Sﬁf)frwafrﬁg o wMﬁlt)ﬁ@ wm FﬁlEtF)eb rgg:sﬁoniasmm |mcgﬁ 805
e orward-to nu er rr

3 e T S BBEoa5H kO | Fat as o nbe FaiTior A S 1A o

nunbeth stMgar-ef i esa-H @mﬁamapnansnﬂ useuseagehMsf (IrfeB’EEg@nto
Furt her t st 81Q, HLR- n the routi,n 30

| nf OPTRES orhd ii‘%wﬁﬁ%r?% ‘5?1 g‘dr Ds ot APOREETE g5, the
cor pespondi ingehoidor \Awaj-zt@enua@eatsscegust ¢sedtored in
net woy K, 0. SG 1 C-F 8 orres ds _to
for%rd tdggaba r?be%crs VL tha Qéﬁgog or\%ggrhd ta% nﬁb 5 nost

18al Limemgesto, haiddl illkgsi NEDR ma¢taunl sandMSwifec hirgy due to

i nf o mat.i on WO 07

TR ORGS0 FOBAT 565 s it o 1 R Sdengeceded 2t

i nvéntwam,-taherrnGERS. séoveres é@e ld9edshangesi nghe  SMSC

|nf | t 110444 NSt € f
VEbe Bl 8as U EaT o5l er” "t Grap B3 oyt 1ip e che

forﬂmwutehé SNBXDROWAARSEERE 805 dEer  [tNBI -TRr tURBC- baBdset

15 then sends tsli]@hm%§sa9ﬁtt Qof onvAE dsd owan@I@@t read, and
associated wth IMSI-F. VMSG-F 805 maéla SO

Searléwvsneﬁels§8§@0@5c? Jrgc 46 2195k Viidr Rar QotqﬂaﬁwgeP 80h

an epbadi %ﬁbdﬁeﬁtheof PEEsepteddientdene i SMS veseivesos
at SG 110 is stored in SG s database for vari ous

r eaddfrovisdens oIS gativny #6refiint &8 £ CCalPlPlt ogs,
CDR details, SMs failure due to absent subscriber and
menory capacity exceeded at %ﬁérv\ar -t o handset

Ppwever P16 EHangdESEne cSehdt aft BF <RIFCAG PR
rel ay iG(mndVN§€:§%é¥031$Q ihdifcat iRy successful delivery of

SMS at forward-to handset. Thereafter, at step 816, SG
relays the acknowledgment of SMS delivery back to SMSC-0O
801. SMSC-0 801 can further relay the delivery report to
25 a sender associated with SMSC-O 801, 1if sender has
requested for the delivery report, in accordance with the
present invention. SMS delivery report to sender’s
handset associated with SMSC-O 801 can also be used in
various instances, such as, but not limited to, Read Ack,
30 user menu response and intermediate notification.
Further, at step 818, if SMSC-0O 801 supports the feature
of sending delivery report to subscriber 108, SMSC-O 801
can also send the SMS delivery report to subscriber 108

via SG 110, indicating successful delivery of SMS to F's
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subsequent acknow edgnents due to further handset 15

activities such as, but not limted to, SM5 read, and
WQIs@B/0Mmeau response are relayed via SG 110 to BM3US?07/024725

801. In an enbodi nent of the present invention

VMSC- F_ 805 _acknow edges SMS delivery directly

SveteEy . PRt terifatiliepyse \)P\?S@lPSSGSS%ae%d§YQﬁS such

ackpew fﬂ?&g&?_ﬂlml@ecscﬁoll@el@{ref?ﬁ &lecsgl.ﬂt, i mdidcAatKNQuser
successfu eliver orwar.d-t o handset

ThoRgRT {HroPoaet e b oo TR TR SO o
of SMededicreray,baak hot SMaG-Hed 801. dSMEath &ddecantore

urther relay the deliv ort, to 25 a sen
Lo e el L MGEe B e oL re T ioho sl S0, po1
for réheyidel | VtE!'frybulngOISG iln0accaoidahte vvlath tkIEep 820,
present |nvent

d
handsRicdessct ate an se & I\éie g%?) o] Of'e“@‘l% gan Be

can a € uséd in
var ueas bnstsaCeQ; 83Uchoa$1etbo;r¢ nioe bibseddetrbs Rendset

Ack yser respanse d,i [Te;fajl at
notl ?lcva iR’ ]lf r ther O‘“Z‘t n%{gell’g%%r l@%&d A§01 user

ISuppernt s:etslpenée,atamﬁe1ntffr®elmdtﬂgiqitelfw@r15pnr eport to
subscri ber 108, SMSC-O 801 can also send the SMS
delivery report to subscriber 108 via SG 110,

i ndi cat iHryesgecesSfie dEliivery of 3B to tes F' sphapgpet

2008 073234, FGT/ US20071 024728 1 handselond ek Slic-o

110 al 'so han es nessage types such as
| i nBfed T, adilltilpar yif e8WF peel Read Aekls udes tepaupower

15€SpPpsSes and 1L B At ﬁamteltfleatlen BOCL RSSALE sMs
nodes such as, but not limted t dat agr am node

St OREMTY YarRPHRGH I % AORAS %?ri‘c’rmPF‘aﬁé%‘H oR§Tbdes of10 can

SMBEH A &3k 1y @h8Ye NBné NhosgheSGnkl Genki Rak! Ymsaldest egry
820, subscriber's handset acknow ed es SMsC-0 801

whi ERPREN He Hifsdd 8y SPBEIerB0Iot ottty g TVery of
subsggi bercss bangsetos aetpwsémes,a sueh @Sagrbumt oBOKT SMS

limted to, Read ACK,_ user 0 nenu res

2Pt spARivEEE K6t |tf‘Fc§PF‘6?Fd'I§|8\A€9n§Fessi f‘”{) eﬁ"l?\?eﬁb%?

SMBupén t hgebe st imgndsedi1utai | Sn SGhELO peivayast hattempt.

fai ll?lejgleellrvee%?/og% %ﬁgkto sSbscCr_i%er’s forward-to address is
also same for the split approach as well as the non-split
approach. SMS redelivery occurs when SMS delivery failure

25 reason due to absent subscriber or because the SMS memory
capacity exceeds maximum limit. At step 902, VMSC-F 805
sends to SG 110, the acknowledgement failure message
indicating SMS failure occurred while delivering the SMS
to subscriber 108. In addition, if the failure reasons

30 are due to forward-to handset power OFF or SMS memory
capacity exceeding maximum limit, SG 110 stores the SMS,
at step 904. Thereafter, at step 906, SG 110 sends a
report for SMS delivery message to HLR-F 803 so that

whenever the handset is ready for SMS, HLR-F 803 alerts
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801. In addition, if SMS delivery fails due to a power

15 of f of the forward-to handset (F) or because the
WEkBS/0Mmespry capacity exceeds maximumlimt, tPEnUSB07/024725

110 can optionally store the nmessage and send the SMS

o BT By §ODT T ARYER of S oty 6 rapFiseen SV 1 87

d| agézaﬂﬁ ofthMT &ﬁ&ﬂeﬂ@dﬁéntvelty tsx;theof oraar dstep 908,
? f t he subscg 1 l,égon de%ec%/gn? rfa| Iruretl n.
thelB A 68% SECERPTY aceelp Very ¢ y report a

subscribesd > fror waregh tod 0addhess ths faimdsamshfaodsetthels

§p| It (9 ptrooarcece§\sfex:§ %1 S%I(h% %851 Sg?clls an l %gglonslvtso

Fedér? ery” occurs delivery failure reason
dueHIB-RSNtfos ubSEY-beritbr abeealiselehe BMSagenosych as

' d | mum.| 0 VI
05 AT e SRR s kot Gugiinnt Fa1 pa ke
nessalgeowlieddeoett nQOSI\/BVJi‘p%nFI ur8é5occmdie‘dtW\MI guccessful
del Ly ng. thea SMBgod 0-510s0L! BER 1R | 1 AddbLEQN, 1.

t he ure reasons 30 are due to rd-to handset
1ponererOFFLer SMB-Fe®8Py sepdpacint yaJeéécFeefeﬁf’rﬁgHGﬁaxﬁﬂ% as
i n}xiert%% 1:!:9 §éof?§ i.IJ}e a§y§c1 d;atSGStlQ@ 9914 redelivery of

Thereafter, at step 906, sends a report for
SVES¥e| |%r%lorr@%ag@eltvdnHLRle‘BG@%ég?hé‘?r epévery of

theshandset ks 48ad%1EQeneVB, t HLRREF803s alaer tSep -Ak . VO
2008/ 073234 PCT/ US2007/ 024725 SG 110 for redelivery

of SM5 to F's handset. HLR-F 803 sends the

18cknow edgesRfited,028Gsdd0. 018t §& ePlCQQ%ndslm—‘Hatlllﬂgwmh
successful acceptance of dellvery report at

F
803th%tr%étdé/p ag¢pt PRET I he ST Vit d-REGIREN RSt |f§r51MSI'
reagy rerfiRGei va& S¥p VWBC- ELB8OD sendscianwiBdysat §oniio
to HLR-F 803 for. IMSI-F wth a_ready alert nessage,
such s }ﬁepadﬂ/Fo]rlél\/ISlsFurstuﬁéFSS%‘{llé’teﬁ’eﬁiz alllﬁﬁt?-g%%or
sendédémereraﬁ@(nMedgﬁnenMsIﬂ VMBC- Et805, 92|2nd|faa¢—iHn9112

803 for Sl\/q %de

l?‘he ‘g%‘fglr aler s%ep 5‘1 ‘i’—iLth1 Ftrﬁfof sendsmegﬁa %(er?uCh
rressageAle&ueh aSOr AHEE]]’S(DSEZ-\ t in SG ki@ efostal @udodnge8G of
110t£gr ré%%%klzgggntlon, SG 110 directly sends AlertSC to
SMSC-0 801. At step 924, HLR-H 112 receives the
acknowledgment from SMSC-0 801, indicating that SMSC-0O
25 801 has been successfully altered to initiate SMS re-
delivery process. Finally, at step 926, SMSC-0 801 will
initiate normal SMS delivery to subscriber 108. Since,
SMSC-0 801 retrieved the address of SG 110 as the
subscriber’s VMSC address, SMSC-O 801 will once again
30 redirect messages to SG 110, which further redirects to
F's handset as described in FIGS. B8A and B8B. In an
embodiment of the present invention, SMs during

redelivery process, is delivered tc a different forward-

to address based on network operator’s preferences.
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SMS. SG 110 on receiving alert nmessage for redelivery

of SMS sends an acknow edgenent to HLR-F 803, at step
wO1®s/01R3dThereafter, at step 918, SG 110 sendsP¢i/BS1d07/024725

112 with the ready alert nmessage, such as,

ReadyFor SM5, for IMSI- A Further, at step 920, HLR-H

112 acknow edges SG 110 that HLR-H 112 is

successfasl ngnbegrrdakearl e ,f ahd Lededdorenhoy SMB fekrious

I MBI - A At %eﬁfgﬁéé HLR-H 112 Z&fur%herlgéerts

SVEEPBFE" Y A8 s ag e EieR” e e
for c&/ﬂ)SDNt-bAnolrmaanmanil&r rm:lrremenbﬁdxwmemmld)é otléleor more

VELED B S8t 85 S0 HIR fAUEET st tPRD 10F can
ackne&dasxégnmmnom onT SMBG-~Qt864, $un:d1 cat, i m}]ltt hat SMBC:-<H

25 81 has. hsen,sugsesstublyo ol ered tay LR gke S ur

re- dellvery process y, at step 0" 801
wi | PSLj nlreth&tSe, noMfral AISNS rgel ﬂvéqug@tsglbsct%Tér/AWBme

Sin ve ddr. S o1
theg SquSCI‘I ber \ﬁ\r/‘% E%rgdrg(é\tgggsﬁ/sc-A%§lg%)€éw Céuj%%(r:gﬁ

lagaMﬂdBOCﬁe@IPm ect ARM®sageREIEF SGervdceshi chofviandeepckss
fed LLARLRSL O iy T $shagdgetraspdeser iedcthd G e a@@b

n an odlnent of the present invention,
durwhgle rleqiigld varbpcpibedsso PRe deFi PeFedVid- aIn Varlous

d'fggﬁﬁpte£ﬁga@%ﬁgtstQfaqgge%§egé§§d190e@@tﬂ¥”w%ubscr1ber
operator's preferences. -52 WO 2008/ 073234

PCTL US2007 /s0Pa7RE0e AL heativherf dRrcketstethgenders as a

18ccofslange; W the vasiQus enpodiczeiat s vof dhe |f|3b$ﬁntsbﬁﬂlers
subscriber 108 is able to carry out nornal nobi |

comhll catS JPtwhin SUSRET bre or 128X /1% 406 \P@ng?et

MBI SEN-#Avg Rl t h@é’sag&lébsxférclebeéd 1@Bor¢a|alwc1ms\tedvarenae15s,
MI activities, such as kiut limte

MI BRESS MP USSB°F ERfifest P HopErger iy Lopgeses bed
r equesStoniMhcADyd | wiH mrer r ogat i nethAT| ) Adspdriver 108 is
SRASPE oS0 PLOLIRL o0 LATS) R HE UGR89 o
ser MbeesiasMare Sixaing ¥br Deiret @hSsl betrddieen Dat & deB8Bj} bed
in conjunction with FIG. 16. In another embodiment of the
present invention, subscriber 108 can make various MO
activities, such as, but not limited to, MO calls, MO

25 SMS, MO USSD request, MO ActiveSS, MO RegisterSS, MO
InterrogateSS, MO EraseSS and MO DeactiveSS while being
subscribed to one or more VAS. This embodiment is

described later in conjunction with FIGS. 28A and 28B.

30 Subscriber 108 can also receive the SMS at his our
own address, i.e., subscriber’s address. FIG. 10
represents a flow diagram for MT SMS delivery to the
subscriber’s address, in accordance with an embodiment of

the present invention. This embodiment exemplifies an
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whi | e being subscribed to one or nore VAS. In various

ot her enbodi nents of the present invention, subscriber
wao@smoee3subscri be to barring of blacklisted sPCES®OAG24725

a 15 VAS, while he manages to recei ve MI call from

senders that are not .in ﬁé?scr er s bl ackllst n Ws ac

hi s RSifdsEt v erBasr‘irisﬁélk&?r sagedPTeddi vRE T
bl agks i sire@d rsendbs sone basadr@mmmer bbeives ﬂmlrathkinl sthe

nder s describ nj uncti,on .w G 12,
Fur?ﬁ%"i‘ Eosflubss,c?n‘illB%r{/diogbgsi' stOZOs Oqslcé B e théanfjéggl ve a7
cal Ifoﬂnbdmhs I%amdseﬁpmdﬁalce oné wn-spbite MAS crck. adti veep

or . hi LS. [ is describ c u e}
i O SO REE TRbn psagt ekl el e OB L Ofhe
i nveuabsoripesulDBr, i @mdio& carutimke nderoasiddO query for

activities such as, t not ed al |

25 %t I\/(5[ 0SSH ¥ equsé’lé: Ac%fln\%ss lt’(?\)/D F%Qg:ﬁst :eL?"ySSTVQDr
MO rénltmvnoga_tr@SS;ncy\/DlEfamsoanchIvD PealdhgveB8S VS| eto
bei HQISD?\PQEEShF?QaEt%ronSt OL¢ rl%o\{ASHLJm 511%”"}% hf‘@é‘tto

is descr ater in conjunction wth
lQ8BSM%CB@@QCWLﬁerIOPGSHQamf@Irslétlf@CéafvéM@heA SWEJ a‘fidh‘?§

our ,cown adgr e%% aas% ,ofswbélar bﬁ?{ §p1§pdjarc%ss SGF|ﬁo 1

represents a fl ow |agran1 or del Ivery to the
subpteseds i4gdt €sgs |rﬁahcc‘%?%laﬁ6‘é wWedh X¥ER eABBHHI e

Of ré%@sﬂra%§§ﬁ]tofnvﬁfmﬂm plALg empoginent.nexeankidd est
3 WO 2008/ 073234 PCT/ US2007/ 024725 i nst ance

V\heﬁGsdH@cr"rfberplie% icf apted t BMFecérdecsh SRd diealhi &R

@urm&arm' I %@«eeepr 0PI 8a MAS i §p BiGL |é@§>rfoQEhh| HLRImellz
flow for sendi ng MI SM5S to subscriber's handset

sangendorrdesehs %fpﬁGt 13pptbadicanet rﬁ?ﬁl BHPE %Faacrﬁs

At gtethp @02 SMBER 0 &Dlomhied), receives rhhel Min SMsthe
for the subscriber 108, sends a routing information

queF§2¥ OMSCshditeSfessages, such as SRI-SM to HLR-H
112 for retrleV|ng routing information for sending

&12 replqh§§e‘f1 I%%Nﬁeséj%%ggﬁg etr HM%UST@E }gf%érhﬁ% |;)§]e
of EMBI féyr arbaddressG 110. At step 1008, SG 110 applies
the VAS 1logic to redirect messages to subscriber’s
handset. In one embodiment of the present invention, VAS
logic is applied for multiple VAS based on subscriber’s
25 preferences. In second embodiment of the present
invention, VAS logic is applied for multiple VAS based on
operator’s preferences. In third embodiment of the
present invention, VAS logic determines whether
subscriber 108 is a VIP subscriber. If subscriber 108 is
30 determined to be a VIP subscriber, subscriber 108 is not
charged for the VAS. In fourth embodiment of the present
invention, VAS logic determines if sender, sending the MT
SMS, is in whitelist of subscriber 108, if so, the SMS is
sent to subscriber’s handset. SG 110 applies VAS logic to
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of SG 110. In case of non-split approach, SG 110 has
presented itself as real VMSC and real VLR during the

wOo e@BetRat i on of VAS thus HLR-H 112 sends t he eCidUs®g7/024725
of SG 110 in place of real VMSC address and real VLR

15 address. However, in case of split ap roach HLR-
112PeEEHds WidhPEss OF SEf13Sn %ﬁp oot LHERER VBT s
addees@rdsg, durdang t heodwegositd,at | epaof YABLeSAgL10 SMS

faked only .the VMSC address. 20, Ther.eafter, at_,

o1 eBUT006 " ERRC G Patr  efP ST Vit PR T GECT VST AE
SG hdbsaddts ahepseHii8g SG Py applanesmatheaddASs$ogic to
éedirect nmessages to subscriber's handset. In one

nbodi ment of the present invention, VAS logic is
appl i ed Huorthaul t Bpl st¥AS a8ed S6n 1SGbscrliaber 'the25MS  on

I o S B e e R A Y
on SopRr@tRy 'SSNpseterengesvhian tSIﬁrlgrleIfe&?ﬁbOIhhifeﬁt pafty hes
pre§§§% 0 nY%gtHQQel%hA Logkgg %E%Eﬂ’ﬁ?@cwvehﬂ%f may_ _use

subscri ber 8is a \/I subs subscri ber 108
IDs geavatier memedse otbhelecaflep tdgbhstpr peiberd ghenfpel- At

1085t 8, N9b14 Chawged oo té‘@ud\éA%he' N F1QLE Basdredi nentsg

of the present I nvention, Qg]éc determnes if
sende?, gergrhyng W@aMTSU@&B'lbi% 1¢8 Wisist EPFR1Vesk the SUMS.

SUb%?ﬁéi%?’ %sttéé 56h6,t RE VB ES1ay8€Rhet Bcknowledgement
subscri ber's handset. SG 110 a plies VAS logic to -54

VO 20081978084 epET/rassH897 928905 Iheit oereraO\%?l?%soi/A@e

lgucbrég%nﬂnﬂhvﬁﬁﬁl$drngM@& 080 BVE: rdanvarsdhag, teal bt swms
forward I\gé{s pam filtering, SM5 advertisin
r

| og§P nE;GS PP RP HIERSK| PRt s ekt es Y ﬂés%ggs@? &Rgough
sendbiy SIMBsCORy: t AnaBlesmidc addo st SSEsartcmrl,veay at
step 1010, SG 110drel ays the SNS on | MSI-A t‘tﬁf¥
1305\?\%%%9& Inalifgehessddd, SUCH' as, 'S sSCEP CdPR SSl\fn
set cb®jhctwbh ol tsi @ncf i &5 aeal Feck .panhyaras 27¥MSC-V 130
z'btself. At step 1012, VMSC-V 130 may use
There may be a case, when the SMS is not delivered
to subscriber’s handset due to one or mecre failure
reasons, such as, but not limited to, absent subscriber,
system failure, unexpected data value and missing data.
25 FIG. 11 represents a flow diagram of re-trying MT SMS
delivery to the subscriber’s address, upon detecting
failure in the previous attempt. In case of failure, the
acknowledgement received from VMSC-V 130 indicates that a
failure occurred and SMS is not delivered to subscriber
30 108. The method for re-trying MT SMS delivery to
subscriber’s handset is same for both, split approach and
non-split approach. SMS redelivery occurs when SMS

delivery failure reason is due to absent subscriber. SMS

failure due to absent subscriber might occur when
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10 SearchMs nessage to | ocate the subscriber's

handset. At step 1014, VMSC-V 130 sends the
waednowedgenent to SG 110, indicating that sPOBUS100B024725

108 has received the SM5. Finally, at step 1016, SG

110 rel ays the acknow edgenent __of SMS delivery to
SMEB P BOPET | BREHSoRIERE OFFt 1pg 1315 pr“é%?ﬁf/ capacity

i nveptdrd SIVRC Q2 ,8GLlndi TieGtl y gengseg he1ddl, Shisc-too 801
SGSN-V usi ng GPRS, however, dellve of MI' SMB t on

GPRERIYES iHRIGGEY SEFATE Mr SNSHetia ety agn
subrepd ReMspe RO TES Sue¥ b &g SRS, MSEDﬁeschﬂﬁeﬂaalflﬁer, HLR H
onj unction with _Fl and FI GS.. 27A and 27B.

%p'maﬁ b& &P cadd; wﬁéﬂr‘fshet%/sd?i hieio d‘éeipo\fére]ﬂ’ t
subsecdfanr ' a&xdwaaftds@hldw@est otiNereteipar eoff athaur geport to
reaso imted to, absent

subg%"ir‘]?ks)e%ld? %i/]é}ge% P&t ﬁ\gg ngHESeSect ed data val ue and

m ssing data. 25 FIG 11 represents a flow di agram of

re-tryi 8w Mrw}?d%t theslclr\{ge%/at %atnlagletc’u ieﬁé edSON or SMS

addr ess, upon i1 e revi
l1at t eapdry |6 case leblé arcb ureceivre meas(slaggw e@@%ﬁénl% at

fecgkveg ofgom }%@s o 13Q;i ng&@t Schhal, aged E‘%@s, to
occurre IS not ée lvere to subscn

108HLRHE 1r1ét hodI¥Gr-2Ar ehat yiuhg oSN Hehilsady yLSt geady to
Sub§&£41bv%f §@§et vL% san® gf or. at %ea%elgbzs@@pmégibe

non- sp pproach. SMS redelivery occurs whe
swww Teht 92df’%u b ¢ a3 6naderage oo 1UBEdnt The  reason

1§Ub§8£' Qsﬁdlrél\/ﬁa dRirb &S dH@séag; cabsent sRscidpRerset to
m ght occur when -55 WD 2008/073234 PCT/ US2007/ 024725

subB2¥ bér' sthahdsSER peRs S lArF bRCINStRentry c&pBei Yip

exce ithhe Exigue | iikte ALrStRRIrE102s BVRC-H 804214
repor SMS delivery status to HLR-H 112 by sendi nglon

Rep@‘?‘f%[})éﬁl Yer ynrieshgaiph Wl SONTRP LR eF YT EF2

HLRaH & cbl2ioaf mirem 1194serstsoras &&l&od@lsug@ﬁe)htr apeﬁage
inits records and acknow edges the . r celgt 0

2D apbi L VED T SHEC: OVBUE QS nG ROt EAGK neR aibes s tuLly

received the ready alert message from VLR-V 128,
Thereafter, at step 1110, HLR-H 112 alerts SMSC-0O 801
with an alert message, such as, AlertSC, on MSISDN-A for
redelivery of the SMS that failed in the previous
25 attempt. At step 1112, SMSC-O 801 acknowledges the
receipt of the AlertSC message. Finally, at step 1114,
SMSC-0 801 initiates redelivery of MT SMS on MSISDN-A, as
described in conjunction with FIG. 10. In an embodiment -
of the present invention, instead of VMSC-V 130, SGSN-V
30 sends the ReadyForSMS message to HLR-H 112 for redelivery
of SMS using GPRS, however, redelivery of SMS using GPRS

services does not involve SG 110.
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Now, when subscriber's handset is powered ON or SNS

10 nmenory is available to receive nessages, VLRV 128,
w@ro0s®teps 1106, sends an indication, such as, PCT/US2007/024725

ReadyFor SMS, to HLR-H 112 on I MSI-A that subscriber's

handset is ready to receive nessages. VLR-V 128 sends

ReadyForf$hBs hesEeRyESeRFf hd SEY CdpATaBt e F#PTYIng spam

adde@ss af, VBl AIASTheforreaﬁQﬁilﬂ-@ BD&C]SL&B(ﬂbﬂgsenders, in
ReadgForSl\/S nmess PA set to IS
t hat “SA? rﬁa@‘éﬁer‘éﬁq}/ iont 5958?3 W l?ﬁ? Vid stl §naF’Fﬁ§e”t
rressaxgﬁﬁzlov\herss VIR addis eappsy HVRSViladgE214n adtr essi nag,
era% Wwith H#Rlnm)lle comu glcatlon At ste
10%u R ﬂz gRHE 'he HeKnow edgshent "Fe3i%Te th
to 5@&%@¢1b28,10&dr€&ﬁuvﬂg that b& Hpdh IdBdshgss and may be
successful l recei ved the read al e
W REaR ¥rphr 85 PEnOS LRA0Y, BEChldRaRe, SR,
SVBE:K3 BAber wi X038 amawl mltshnetssa@epclsumeas, W ssrySE, by
on SDN-Afo Y t,he, S t hat il [
theg/gérlenvllngus 2 {fﬂ%k Oer,rA%/ S ter%l%[l : S{%(df%@%%q $he
l1ackemdvddedges tolfe theeczenepsten@f inlyenp @rt S@herestlagesender,

Fi n nadhe s 01801 e o be in
reacr1vas, P T Ve SR RETSEN A B - deoe Bad?

conyhumllléﬁ of t pulFazibeD. 106y arpraaboll nE dedflvﬁhﬁé will

present..J BYend 9 peinsd,9ad, of VMBC-V 130, SGSN-V 30
sends the ReadyFor SM5 nessage to HLR-H 112 for

redelivery of SMS using GPRS, however, redelivery of

19M5 usi g GFRS  SRLYI RS dQESe NOL ;i r&é%&‘ﬁu%% 140. pe56in
WD 2008/ 073234 PCT/ US2007/ 024725 FIG. 12 represents a

f | OWRAKGPER T OP L 2HPE §F ngITFEAFEORE YA , 2Rk 18I VAL £ gfpme

bargéng Aackht séedispnrdess, thdt ﬁfb@emmem tdoeds not
first enbodi nent of the present invention. }‘10 can

appFSFAFAS 159GP c SBATMPE SHRYaRtes JIRFSEPPHeP s héad aadset.

SongucrtibBer nessagess ted spsubsentber 498ar exei vestivade
and regeiv m an, unknown

2B, SR TEEs80eR, g0d Mo be L eqel ved Luem ap, unknoun,
Wi sfudserhbeckidhesa aesisageslbyt of senders that he wants
to be added to his blacklist. Thus, when one of these
blacklisted senders attempts to send the messages to
subscriber 108, the message is redirected to SG 110. The
25 VAS logic, at SG 110, determines sender to be a
blacklisted sender and message 1s not sent to subscriber
108. As an exemplary case, a sender B sends MT SMS to
subscriber 108 (i.e. subscriber A). MT SMS sent by sender
B, destined for subscriber A, first arrives at SMSC-0
30 801. The flow for applying VAS 1logic for Dbarring
blacklisted senders as a VAS 1is same for both, split
approach and non-split approach. At step 1202, SMSC-O 801

sends a routing information query for short messages,
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defining a blacklist or whitelist of senders. In one
10 enbodi nent of the present invention, when the

W@ emwder3234 sendi ng nessage to subscri ber 108 i SPCT/US2007/024725
determined to be in whitelist of subscriber 108

| MI' SNS del |1
oo R 2 B Sher Tt o L B TR Saar i

be imformdlbsedt idefisedl @clkkhstyT rmssa@easlmybe. appl i ed
with some post application |logic so that subscriber
108 does not receive such spam or unwanted nessages
on his handsetter, Sudxscetder 1208, oplB- moﬂlspankmontedjes

S V. t he 20 | ackl i ted send rs. barr
a@ﬁq%?te 1s %gr P scrtls FHI98 €3h i ac1 n&f

of sahdess otfhaG heowaat Subiccrlberaddedrﬂewlth!vsﬂsc address.

bl agk"st ehore; é tDese, . Al ﬁckgadsf%sg a5 the

senders ’ a errpts %Mc} send e nessages SCri
108adct111ﬁesne$sa@elhos pedstreactlédot oswg@ 21601 WlZQCW\SFhe

logiee & S 14, rfetgfTLpesrsender 10 DE dtep 1208, s6

bl ackl i sted sender and nessage 1S not sent to
1@ ubsLl | Pecks10@etpgr awrei@errrﬂ ary xagkBckiisepdieperBler or

SGH&E&J@[ §@ght§%n&%9b%95hb§ﬂe]igét(%hgt §H£¥Ua@ b%ﬁlé&llst
Ml SM5 sent by sender B, destined for subscriber A,

firand aPpylekisit SKBEEUDSIOLBTL. 1fBe MAdRteBRehppLyi TR S

VAS1d Q@S e f Of £ bRy rllmgde@ﬁﬁlﬁbg st &he$eBULS SHALIACNAS e
sane for both, split__ approach and non-split approach.

At seElsr120ben SVBEPELERTL VasdAHS RP¥0aPPAYCA S hagiDPn

1suefye fss sheriuRs$88£S108 wods WR2QQBLOVS234h unwanted
PCT/ US2007/ 024725 such as SRl - Sl\% to HLR-H 112 for
§

r et 7 eWHag "PSERIGHY O R Sr PRIISEY 1 d§uRP eTMROSEBRY M the

SMS, ts MBI SONvAnt Ther eahi®Livatest eRedLbs, HLRudhl12%s,

acknow edges. 5 SMSC-0O 801 with routi n | nf or mat i_on

f or U1MBLYATShdMT hes addres§e¥tesE 1&% EPSUGLEF| Bar & ©

CUF;BﬁfHesVNSC addeegs. a Si ﬁﬁﬁ; Sﬁlﬁﬁ-l@aBﬁ)dn hasog¢fre  Post
tion address as address of SG 110 al_sten

qutl C nds un te v

208F ﬁé&l%nS 9 dTFES PRV (658110 R of

| M3 utAcrihereaf definedt sdepsd208uctBGs, but not llmited
to, an email address or simply logs the undelivered
messages for viewing them offline via web interaction.

Post application logic can alsc send undelivered messages

25 based on operator’s conditions or configuration.

Further, although failure reasons like system
failure, unexpected data value and missing data parameter
will not cause SMSC-0O 801 to re-deliver SMS to subscriber

30 108, SMSC-0 801 might still try re-delivery of SMS on
detecting such failure reasons, which will eventually
lead to wastage of resources as re-delivery 1is not
required in this case. Thus, success acknowledgement is

usually sent to SMSC-O 801 in blacklist case so that
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10 110 checks whether sender B is a bl acklisted sender

or whitelisted sender fromthe |list that includes
waonbkioserizsde and bl ackli st of subscri ber 108, nedTUsionweR4725

at SG_s dat abase. If SG 1_10 dete_rm' nes _sender B to be

bl ackl i sted sender, then it applies vari ous,br?osjta%)er o

appPGEl SV GigrE BAT 15TY hE° SWB T4REY sBbses b

ﬂoe§%\r&ogrers©@ew§ &L&mm}gmm egigfr&ﬂiﬁ@amléﬁﬁﬁe&EQGS‘uﬁﬂher,
i's handset._ _In an odi nent o he esen

i nv@ntToR Ardel F‘@eﬁgg ﬁ%rg‘%agaé‘s,ac BSﬂlégOL‘{emeﬁ%ﬁeFW/heraesd

Ml SMSMs-aoK setslesMdB -00 89ubsadidarind, sat@sqiudcdssedkry

hrough a post. appl.ication. | ogic.  Pos 0. applicati
fogth Bnde  SHASH Aol nBbeRasl ¢y T quothe Setiafly
subsert bher ssurdetibed mddriessfaleucielagerpudt n&s | sentt e
to, Sl\?gk—%rmédl adids:r egusr ?—{?rSir@?l yecll Ogg tsggdﬁpdglgvgraﬁgset
nmessages for 'viéew ng Y REM ST The Vi a web i nt eraction.’
Postioappkircataon seodec dan ial sonserdedndel flversadcessful

messages .. 23baged ﬁnsl%%%rr? o' 3 capdi ti.Qnsy Ofye sus is
confi‘gurati on. ur% er, although failure reasons Ilike
16yshatm dé hivdeared, tmexpectédedata wahder aRd mayssiang the

dat @ PAIATELEL; - V) | 1001 0quSe, SYBH0,BA1 L sgping prat
re- eefiosl% ggeé%lrtl \gﬁrgu%scrriebgr %8 108, SVSC-0 801 m ght
st i $bstargber- YelpveegeigfingVshenme geacest-i fgbsaetper A is

fai lgéjx{eefirt aS2%e %hcb i’{éééiv@V%‘} L@a!rrlymeé%st @rom spam

wast age of resources as re-delivery is not “require
i n s¢ridercdse EVERLsal buccesseackneRitedgeveatater is also

13sugd e 868t 1O MG R 801 isp bl ackl i stscasggRethat or
-58 WD 2008/ 073234 PCT/ US2007/ 024725 SMSC-0 801 does

not PaF5pd/ BLART I APERY STILSKBIPGT Sor ANt oSS ¥hy NG e 8BBPLES

anda dwant edasignaldong ia¥esdead.inFukbigiue atfost €petwork

1210, SG 110 sends an acknow edgenent, such as, . sG

FWdBMB2ACKS - t 8 SNBE 881 ndi cat Png " Stittes SRt "

del i Mersespbn@ SVR LOrSUNSEr hbrfioAedabhbotigh tSiecSVB01

is not actually sent tofsubscrll ber A. The fake

2Qel PIRFY OBf (RS ESENE TV ELEREE'G"801, is further

rel ayed to sender B's handset. Moreover, as sender B

I's inti r}lralt ea% ngtbgdg’nlilgr?tesosg utl:he present invention, SG 110
sends a failure acknowledgement to SMSC-O 801 with
various reasons, such as, but not limited to, absent

25 subscriber or memory capacity exceeded to maximum limit.
Failure reasons like unknown subscriber or illegal
subscriber are not sent to SMSC-0 801 as these reasons
might cause SMSC-O 801 not to send in future, any
messages to subscriber A. Therefore, sender B is charged

30 for the SMS that he sent to subscriber A.

FIGS. 13A, 13B and 13C represents a flow diagram for
applying a two-way confirmation based spam control for

barring senders, upon the sender being confirmed to be
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delivery of SM5 to subscriber A even though the SMS

is 10 not delivered to subscriber A sender B may send
W0 b@s/omessages again in future to subscriber APCT/US2007/024725

assum ng that subscriber A is receiving the nessages.

Subscriber Ais benefited as he won't rec(?l ve a

SpAMARASAERS ProntSpariosehas? b, EveREaaIdye Mitn 3

Seﬁ&&bnﬁ ﬂﬁ&%@ﬁﬁe@@ebﬁtahel%r@kéﬁt15nbﬁﬂﬁﬁanted\ftﬁwnway
t hese servi ces, mrers or barred/ bl a%kl
ésdsent to

subs¥YiipBrE M g‘;ﬁ’lts §8an‘f°rjréllﬁ‘és§paa§e§@sgﬁ%ﬁsn PHY 6

I NCc§ @a3eibér r avenuiss fpfesrtﬁit‘bﬁr km oplerat @mBodJlnnanan When

nbodi of t he resent nvent SG, ;11 sponds.
in t%erkfgb#al I drsec%f(ﬁ dedGeREnt'® fo e§iv51<‘i (31@5%1 sito ‘basel
on wpiefeatiot’ sf csmfscgubatl BNn. VAh =wientiedippehbrrefd tdte SG
pre t_ invention ends Aailure
ackﬁoﬂ{ edgﬁje%n’tn %% @I\% % O% \%arlllgou(s) Fgaégcﬁlsuded
sucin asyhinetlinot bkm bedcklastabyént Hssubsor i ber dhis
menpry ¢ it xceeded t i Failuge ¢
|reaes“(‘)k¥nosOll ﬁlg Lfyrlgﬁfog\%gsu scf%lcggr 3)3}”@0 Emla Crls'iggbscri beorr
1ar éouﬁdtdlsentptfusswsitt@lm1 1astlo¢1e§éiWPelasm coptgpt spam
Ca%eat)s%g@g 9rn§9]r %ﬁdlk?oﬁle{'qqa{n@sfeyt uf@’lrﬁ)@ivegeé§@g@§ne

to su I ber ere sender B is charged
f orcqrtferewsqmaﬁromese@ﬁr B0 288 bRy e Aonﬁﬂlreetlaepﬁrom

138 lﬂ%@rlg% rﬁprﬂg‘een:taslla ehbQWed} ags AMN0lsend®Pd Vi N Gsdhe
two-way confirmation based spam control” for barring

senfier ssplisorppheaderst 198 APl Eorditeaant BPere 2 - 5YN9R0
1?00&1%325’54&&’914&52@084 Og4g;3a5nmetil/@§géﬁl§tsegdpyu§hﬁj two-

subscri’ber, in accordance with second enbodi nent of

t hewat @oBfE TRF@Rt Pased A@Hamocaesffolcoﬁﬁu %hoat%eeﬁs ShEs 1318

avoigli REnSPAMBITESSagess i bensente 1t fer e UBSCIidIREgEO8 to

is presented in this enbodi nent. Wien 5 sender. B is

confiiSeEdPen belrmritater THEPEVSEKRAR st ot ner histel F 5P

of sdheeriderdhti¥as g Gubscpasdrormediat £86Gt 110adtes

determ ne whether the sender Bis to be included in
20hi $E1G8 88t bl ackl i st of subscriber A This

At step 1302, SMSC-O 801 sends a routing information

query for short messages, such as SRI-SM, to HLR-H 112

for retrieving routing information required to send the

25 SMS from sender B to MSISDN-A. Thereafter, at step 1304,
HLR-H 112 replies to SMSC-O 801 with routing information
such as, IMSI-A and address of SG 110. Since, SMSC-0O 801

has the information that the destination address is the
address of SG 110, at step 1306, SMSC-O 801 redirects the

30 SMS to SG 110 for IMSI-A. Thereafter, at step 1308, SG
110 applies the VAS logic to check whether sender B is a
blacklisted sender or a whitelisted sender. If Sender B

is neither found in whitelist nor in blacklist of

subscriber A, SG 110 first sets at its own end, a
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enbodi nent provides a facility to subscriber A for 10

bui l ding up his whitelist in the network and control
waepasn7izessages fromreachi ng his handset. |t PCWwUB200%024725

one tinme confirmation from sender B and one tine

confirmation from subscriber A The call flow for
bar #§Hyes¥nder s’y Lisdhe SHoraspt It CHppRoULIF apexpected

nonasd i fa ARPr 83€ hnipOhA §@trhderrr}1& beé ngreagnfdvarrd tis
be a spammer/ bl ackl i sted, using W%g confirmation
bas®tP $anftom% ot 10'SG fi‘éa‘%%sr?dsaishea LYY % e RYETOES -

to senfdeiin t ber el vegy Qfer@ﬁﬁ§ﬁtga&$ t Qe fSHHRBICT ikberas a
handset. Wenever an 6 rives from sen

B
YestFHeE ¥ of LS UTs c AF b%?epA 3% slt' O &50%s° %gggﬁ%éod
801la Ahisdep a&e%wlswm@tsaaeﬂegds aucbutisNnFwdsMS-ACk,

i nformation ery for short nmessage such as SRl -S|
to Hﬂagacléltﬂ% gg%‘?r}/ﬁ' e?urblsé:\ﬂl%g rout ﬁ‘%ré%l Nt SRRt o Pty
r eqettdeedietioals@red rialiem@b 1SMStf r SIﬂIS(S-@n(SGE Bart ofuMBhSDI\bemd

Ther eaf tistep 1304 HER-H 112, ¢ S MBC:
801{ %ﬁ ouoflllng‘;'elr%for |on|t_ suc as ? K{L%ﬁ 20
lmddtreﬁs:amﬁnﬁG A Slhnce,faSl\)lB@» Oc0trréms whde sending

informatio t th ti 0 e e

s e Be f P PR L AR BatS Gty
t heraﬁbﬁl\@orofmlkl&ef-delimy- AL THer eifntcer, sandet dp is
1308, %gun;hl% eqiskhgr%% g@ggg $@ p@h%%k mfeesbe;tep

sender is a [1sted sender or a whiteli sted
sentdrd, IsenSenths %45 ite A¥PEHerBOflotadcrmt Wi tfaPins perraT

i5n pl %#'geaidﬁfg t%gb%szsl RE" sBrs SGpL10 Al i kHEcS®t §0 Bt then
Its own en 0 VWO 2008/ 073234 PCT/ US2007/ 024725

del Tedervy sthet uzseomesthéoswsoa@sry%ql@m fHS| ¥, sender B's

unexpecied .datacyahyes angh nssibdabae dhi sndebiyasit
status is stored at SG 110's dat abase as a delivery

out EBREtiope| $G ety PnEsnEns sTe eSS ﬁ%\?t%‘i‘nfltré‘f‘E%?‘éoSMs

to @sratdydeld enycstaldder Ats $1a@Rsd810, SG 110 sends
to SMSC-0 801 a failure acknow edgenent nessage, such

2&s FwdSMS- ACk, i ndicating absent subscriber or
handset rgenDytp1capatiotyier embodiment of the present

invention, sender B may not reply to the confirmation
request, sent to sender B at step 1316. In such a case
sender B’s SMS has to be delivered somewhere. Thus, SG
25 110 will fake the availability of subscriber A at HLR-H
112 using ReadyForSMS. HLR-H 112 can then alert SMSC-O
801 using AlertSC to cause redelivery of sender B’s SMS
to subscriber A. SMSC-0O 810 can then redirect the SMS to
SG 110, which then applies one or more post application
30 logic on the SMS to deliver the SMS at a different
address other than subscriber A’s address. Further, the
delivery status of SMS from sender B to subscriber A is
still set to failure with reasons like system failure,

unexpected data value and missing data, at SG 110, so

-61 -



exceeded above maximumlimt. SMSC-0 801 can further
send the SMS delivery report at step 1312 to HLR-H
Wwa1@s/010234 ndi cating that the failure occurred PN/U82007/024725

sendi ng nessage to subscriber A HLR-H 112 can store
the deliver ort for future re-delivery o
ST SEndeP BV T9GRUFDUTRT SR G Y i Sifbor 56 STV may
gllvsa%{c ggﬂgleofunaelﬁf&ﬁébofms slepn kakd)] seatsss haEs Svis tc(f

- to confirmfrom sender B for th
VT dUSEe: PROTLAC LERBA§01 PRAR Yt ay SCrnbil MY
regueisitafiar conbgr reat i oe SNBdéDlV&&BdermeB'SSge haﬁ’uiselater

t ste 131 | n_an enbo of t present

nv‘éJrFt 18ﬁ gérflﬁlege?w%es gﬁge? equést® or t@éﬁ?l}onrﬁti on
SM5 directly via SS7 to sender B's handset. 20 In
still a%ot her %rrbodl rmtc'oo{qnt lswbescpresg&i. thV r}lttleg@ for

sender fay" not Fepl'y e"conflrmation request
seniertdlnsenderSB ato auepcﬂ_ﬂie@ AI Ansuetpensease thenderst

W leihgkﬁ% 50 R8s ?g% eJ%Qe elsfisc IO Usos §@1g 11:]th

he avai |I|tyo su scriber A at
101 2s ersiemg BReadpFbt SMB.10HL RoHSE1218anat hakerl e}%orSI\s"SC@

801aé§ﬂowge@£ %C L9 C@%§GSESH§E'W%rMe9{ SQﬂQﬁr Bss 110
to su cr| er AL SMSC-C 810 can then redirect the

SME:tempSS EPO,comtfiich tthen apps¢eidesnd ofhafor e gder he
appwa i qu 3:%359% Ceh §ie SMR tndeliwer nthe SME atio

a different ress other than subscriber A's
addsests Fupederd T%‘eflrd‘éﬁ%r%)e%%a@leustoof"@%"f riowfy  at

1§eng‘§é’ B io subscridemdA do%fl%ﬁéiillonseﬁests@gga|1|sur§én\ﬁ/| tdd
reasons i ke systemfailure unexpect ed data val ue

ands PRSSEILRGT dAt &0 #ondEr 16he T JL WER0TFRgs3R in

F’CTJéMlst?eQQZ/cOQfN;S%B iéggteifgi 111&&(1@53 n@fh Calls@riber A. At
re-delivery o send _t he deI|ve ed
SVESE®P ant3 éﬁ’ﬂl | Visfavesd38s ’th% g tﬁ‘éab‘ﬁg{é 16¢

appliaidigBr | O3 Gan&derw se, SG 110 may nmintain a
| og of the undelivered nessage for later 5 view ng of
he nessage offline via web interaction.
In first embodiment of the invention, subscriber A

may accept sender B in its whitelist and hence, at step
1326, VMSC-V 130 responds to SG 110 with an accept
message for accepting sender B in subscriber A's
25 whitelist. Thereafter, SG 110 adds sender B in whitelist
of subscriber A. In one embodiment of the present
invention, SG 110 maintains the whitelist of subscriber A
in the database associated with SG 110. As the delivery
status of the SMS has been set to failure like system
30 failure, unexpected data value and missing data, SG 110
cannot deliver sender’s SMS directly to subscriber A.
Thus, at step 1328, SG 110 fakes the availability for
IMSI-A to HLR-H 112 by sending ReadyForSMS message to
HLR-H 112. At step 1330, HLR-H 112 sends acknowledgement
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Sender B confirms to SMSC-O 801 his intent for
sendi ng the SM5 to subscriber Ain response to the

wo pooso73280nf i rmati on nmessage, at step 1318. SMBOF/OSBO1024725
rel ays the 10 sender B's confirmation to SG 110, at

ste 320 S ackn e t to.the submt

reqlgae \%5 g@l ’g}l‘% zh‘gltlget colm‘el FRPFBRTLon that

sub&@]rﬂvbegz Aatihate wohetherecheduan sbeabbent ese}wcemﬁohe or
msend er B. Hen nds a .secon

, 11 .
oo SRR s Aot 1 3a00ns PR iy it

Thewﬁ]ecotrmbnc os¥ridr nAelteiraAC NES S agleIS!SN@entto t Si\’lscs-@bs&mi, bert

' QEOIHE I WheLheraoh0 86aeDt, SeNYRL, B ne i 18! kst n

or a senger in tbﬁacklls of subscr
132141,2,V|\BC Atelb30 Ivdy lTSerﬁemechl\/@tt@tbpcétS% as SMSC 0

subseriper A s ﬁ%@agng et TESE: SIH0A MENt L 0f bl

i nvention, subscri ber accept sender init
whi $wisicst band Jusece, 8t @tnepncqsmlnvwsctiﬁtlesaedellvery

respongs EQr%ﬁI%%@ Wit %28 LRk, gESsage for

accepting sender in su er A's 25 whitelist.
I0Thereafter, SG 110 adds sender Bin whitelist of

subscri qgr &cc!rﬁ'i 0@%8&@?&%"99% OIheth r9£§r§@nt1nventlon,
i nvention, SG 110 mai ntains the whitelist of

subsdrsBeben A ncqHd raat d9aseC addbcithrsd WPERESE 110, @

As thedekiyer Vsemiedt Uss®f tifve Blenhasifeenrcsgirt® in
failure Iike system 30 failure, unexpected data val ue

andbHiddiing oht WwbsSEiap A cHheoBel FRerSSerf@sr SBPSHDY

1811 T 6 1Y st 0aS3INSGEE B8 Ad cs THAES dedbr RP ab3¥8. SG 110
fakes the availability for IMSI-Ato HLR-H 112 by

sendi ng ReadyFor SM5 nessage to HLR-H 112. At step

1330, HiR-Hni1d sepdsimcknad eﬂ@er@'ﬁsent62n\/‘@1tlon, SMS
2008/ 073234 PCT/ US2007/ 024725 ﬂ%ﬁ:k to SG 110.

HLR3 0% Pgs EheY THi%rifati 6nict Ryéliev &Py “f’alrFﬁ?%nse
occtls ret dieeohd a&s&ﬁnasu&saﬁésbege ogenﬂwautdmsaermrzy A.
apaC|t exceeded a

R B
delivery from sender B to subscriber A is set to as
failed with reasons like absent subscriber or handset
memory capacity exceeded above maximum limit. At step
1338, SG 110 sends the delivery status, i.e. failure with

25 reasons like absent subscriber, to HLR-H 112 in a
DeliveryReport message. Later, at step 1340, when
subscriber A is ready to receive messages, VLR-V 128 can
send ReadyForSMS message to HLR-H 112. HLR-H 112, at step
1342, will send back the acknowledgement to VLR-V 128.

30 Thereafter, at step 1344, setting up of failure reasons
like absent subscriber or handset memory capacity
exceeded above maximum limit will further cause SG 110 to
receive AlertSC message from HLR-H 112 for redelivery of

the second confirmation message. SG 110 sends the
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5 step 1332. SMSC-0 801 sends the acknow edgenent to
HLR-H 112, at step 1334. Thereafter, at step 1336, as
w80 ®23801 has the information that subscri bRCT/BS1087/024725

an absent subscriber, SMSC 0 801 can once agai n

initiate r del i very of SMS fo
sendeioH1e49e1e1 ts 06N §° EbS ﬁéﬁft o‘f‘eiﬁ/f‘@estsEH? Y 112,
mvantm&rp 13ubsclenber 6 conf i will tonc8Gatddnt Ratempt to

sender is a blackliste nder 10, t hen adds

SontETEEn 08| AURFTSIR5 s BeereBEr” Aank dFERL Thethe

Sw&éwndannhyiﬁ@tlbﬁ tmbes qaEsttcappbs catbean Al. ogb@svezas if
third errbodl ment .of tthe @Eese

escr.i bed, abov

?nv%ﬁsccgnbeﬁl\/sg n%’i/llr‘]rot 4585 del Pversd o $GbsERFbercE™
duecdrf it@at bsponssesadeq ttie ssecopd conbemdiaty orharessagel
sent t criber A. 20 suc ca t he I

sta %nsﬁa %C?rilﬁlef?) geswgl!lgelﬁ%\r/lgrl?u rgf%r Qdé}}% h%(ﬂryed
subswrbelrerofA pstawitst 0 Ias ofai Prdoddimehtr edsofise | Pkesent
abse crilher S rg%ggg pagLt xgeeded
abovl{euerrr%;?ﬁﬁm ng oop.rer t@ggt glray E¥%@ ?Oés ng ﬁ
1¢el nwarey staatyempicse. failure with 25 reasons |ike
absent subscriber, to HLR-H 112 in a DeliveryReport
message. Later, at step 1340, when subscriber Ais
ready tanr eoeter neggdgasnt VR thel JBraseat demgntion, if

Rea{jrygors%@cg%é.ag%t%o@g?' Hog-lzref!MdH 15332 8203 SE@&)nd
1342, will send back the acknow edgenment to VLR-V 1

30 JHfAERRERIN BESHIp IDAET sertilnge usoBfivEiatiee Eitie

15 €a5oN$d ldkairaRsenhesphachd beld0mnuRBagset EEE@ﬁp’cs, SG
capacit exceeded above maximumIlimt will further

cau]s]eo eR19etD theedel VTNl 6FE8E ASs$a4EU%S HhtRLREFFONS

112) fir svedehi ¥aruref and her seeendocondidMHILARH 112 for
nmessage. SG 110 sends the -63 WO 2008/073234

PCTWFS?GO?‘FG‘?&?‘?%“Y -ackiiPEdgaheit F8° rgcet 3780 Hitér tP°
Messag® rind Hilt- Brdd2, tat ast@ptl 3dbie 1 Heawe, oSG dddbrib ls

gﬁ%\l\éﬁ?gt%; n%@%:én‘g?ﬁg t hggpg}{errr,n fartorgt%gbﬁg%,begMéot—fOor801
forwards the SMS for IMSI-A to SG 110. SG 110 will then
set the delivery status for the sender B’s SMS to
subscriber A as failure with reasons like ‘system
failure’. Finally, at step 1350, SG 110 sends this

25 failure status back to SMSC-0O 801 in FwdSMS-Ack message.

Like SMS forwarding, subscriber 108 (subscriber A)
may also like to forward MMS to one or more forward-to
addresses, while being subscribed to SMS forwarding

30 services. FIGS. 14A and 14B represents a flow diagram of
MMS delivery to the forward-to address of the subscriber,
while subscriber is subscribed to SMS forwarding, in
accordance with an embodiment of the present invention.

MMS delivery is usually performed using Wireless
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second confirmation nmessage to subscri ber A However,

if 5 subscriber A still does not reply to the second
w@eBioTazed i on nessage, this |oop of sending theCEHES®NT024725
confirmation msssage will continue for a pre defi ned

nunber. of attenpts. | n one enbodi nent

i nVERRILGAT P TSFeFat of Wity OE%f?NEUrp@sPh%o‘blrfew&'éf?rhead“d

10 wrﬂemaeioﬂt t eaptiser,| naannither pembodisnmemd r fefrmblie for
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present, in
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?relel v:rlﬁng?ﬁ? §’ Z; QI\P alsus%rr@ ﬁy%%te%%o {!]h}%] a?&ows %P

d al | ure Wit e System
f ai purte mandagds doedensdnt rffromnatlfRpoliitdRidror sutbtw EWAP

redel i ver Fur her ste 132 36 [ 1
per?op?rrea)él%n’or &r 16 bsc FD gcf‘eolsl‘]é\%/)ertyhvgc;cf g%ﬁd@? EE{IMSS
20 S\Bnito SUBBCrpuzdr meSFwetSher sSugh step 4B4kBar SMSC-NYS

BOL. Janvar s, J N6, SVB 1,05 LMBLA 49 $6:110: 56 10y jeve

set t Ivery status for the sender S
I(Bl\/lssn@lfsgbsmnbentA asréai hgpelly t hsemtasonrsal |§g{s to

Sy%k?s@ *:'I surh%ndsgf naﬂrl Ymeagnéﬁa%gelg’ﬁgws %a&l@n@@%
this 25 failure status back to SWVBC O 8

FWOSNE- AmaneﬂéagePUSle KehagVs afl beviar ﬁ%crsla%%crl%r to

108in(n§él<§k1§rt‘513?erdéao)nlog§y ahso hike tofranwar diyVB,E@cher
one or nore Torward-to addresses, while bein
Chendsgk to

SUbBRTUADEE  t & SMES fbY W't g J0esEpbs eeiberfp

1and; 1AR eREeSBRLS 188 T OWMhAGERAM AlbgoME delg ¥ehy trat
the forward-to address of the subscriber, while

suble MigaF PV EYEERITED to SMS forwarding, in
accordance wi th an enbodi nent of the present

i nvention. MV delivery is. usuall erforned us
Wil esdh 0By GBS0 02 e rerIs060T oarDs when the

nlaM§aLts! QRnPr 86 06@s P MAR) ' ©VaIdrSYE, push matiiti teeddono
2{;1 confrmati.on. Fur%her dat 3. puI | i ssn%erfor
or

Suq%ﬁFﬁP%Qaﬁ %ﬁ awﬁ% %ﬁﬁ:éﬁ d since forwarding

is active for subscriber A. However, when F is trying to
retrieve the MMS content intended for subscriber A, F’s
handset will not be able to do so from an MMSC-F 1401
associated with F. Thus, a solution 1is required that
25 allows subscriber A to successfully forward the MMS to F,

while SMS forwarding is active for subscriber A.

At step 1402, when sender B sends the MMS message to
subscriber A, an MMSC-H 132, associated with subscriber

30 A, notifies an indication for the MMS message by sending
an MMS-notification for subscriber A to a WAP/PPG 134.
Further, at step 1404, WAP/PPG 134 relays the MMS-
notification to SMSC-H 1l16. Thereaftexr, at step 1406,

SMSC-H 116 sends the routing information query for short
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5 CGenerally, a WAP Push Proxy Gateway (PPG allows WAP
push nmessages to be sent froman application, such as
WONES/0ZR2pd | cati on, to subscriber's handset tharCTiES20aT1024725
MVMS client. WAP push nessages, such as bookmarks WS
notifications and notifications for nobiles

retT§56¢6e10 YYcirfi eRbontedfr BHEWshal? ))*Ispeﬁt 1y¢ a s

to ysubscriveer’ &eﬁmﬂdé@@es | BuODa] | DS amﬁeh n:aws routing
headl i nes are sent via WAP Push t hat

al
subStrrpaFiapget oIMquzi‘e&“Qt ey QQMPBa&tFﬂelﬁQ% Since,
cogﬁ@tagd&esaﬂ@ﬂm 11I0nSJ§saI§§|ﬁ1|; aolsngic -BS 13€nks t end heusc
ubscri ber's_handset to 15 all ow su sc er 108 t
S o aa%s Toos bRt Bna Thar e Wi AESEIS 116
pursdasedts Ifha)rwsembedrmm ab Bbelm esentl1onvent ium,n

|ber s addr .
not?“l‘%ré(atllt%/'vg?%a%afﬁ %ubg%? ber AW s2arso fsg’lfsvvar w9
F @meesws?lfxmmar ds;d 1L0s watt |dmefrmnnsuﬂ3£ecrsmberecﬁeived

ver tr retrleve t he conte
|nt cﬂfdgabffjflsubs ?bge/erq% %MS Harrasat M\@a

@bl & tMysdbosEyf rehat anndMSEs Matblcmaassmodﬁatseddwq hOaFr.ty
Thu a i t ,25_ al i r
A D BB O ! oL EIWLIE b 0L (F2 1 BUR - BHIS T R
forWahenﬁgre;xs:aacftu ee MYB-BRIDscrSChdl0AseAds stefoldxing

LRl FnRR% 16 D, P aRR e 0 o BUDSET] Der A

assocl ate subscriber 30 A
notifies an indication for the MV5 nessage by sendi ng

18N MVB- RQt Lfi Cabb@hdridr SUDSE IheleAr T OnGe MARKPPGC134
Further, at step 1404, WAP/ PPG 134 rel ays the V-
notsHoreat MYFC 1 ISNBENH1 1 692 tHRSEsaf fer de s ibpdpeanb@: -

SMEGrid, 116 seBgsi1ife rauting seRbor Rl | A8 AUk Ng f B&quest
short '-65 WD 2008/ 073234 PCT/ US2007/ 024725 nessages,
sucthads SRFLUSKS f APINEISERRA ¢ HORVRFAMR RRREY 142

t hesuracknewt adge&e&@ﬁmid pi6e W tihet.he) rond ;_M}%Sregerence
|

2| nf ormati on " eﬁtzlloh a 4 414
4 heliagdr ¥¥s- [tlﬁ‘L thlff ?% "é %ﬁ/%e(étﬁrllé a8t the
VMG 110 receives the acknowledgement from MMSC-H 132 with
a “success” message indicating that MMSC-H 132 supports
MMS message forwarding capability. In another embodiment
of the present invention, where MMSC-H 132 does not
25 support forwarding of MMS message to the forward-to

handset is described in conjunction with FIGS. 15A and

15B.

As SG 110 does not have the routing information of

30 F, SG 110, at step 1416, sends the routing information
query for short messages, such as SRI-SM, for obtaining

the routing information of F, to HLR-F 803. HLR-F 803
then acknowledges SG 110 with the routing information of

IMSI-F and VMSC-F 805, at step 1418. Since, VMSC-F 805 is
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5 address of subscriber A at step 1410, SMSC-H 116
redirects the SMs for IMSI-A to SG 110. SG 110 wi ||

WO b@s/o7eery its database to find out any actiRET/B8B07/024725
forwarding services. Further, SG 110 will determ ne
the SMS received for subscriber A to_be the
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con%%%%twﬁg%&%}m&trﬁ FV@(% %5eA and o SG 110 o?ges =

not sHweeibhe Routd AYSCNE o} Hrat ildn éPbs%@bFr 8c140F/ afre

15t erpot’I-A’;grve%enkg? the %QH&' Bgeh{\f&r ”&;Heor}nes%lé%éy 1f50rthen
short nessages,” such as -SM for obtainin

r ou PTG IRAR oroNAE | GR JMIF, ll’ttéfrrﬁrzr@ Ftg8od’ SHLWS% sblse an

t hegyacknawhesdgess 6 éélosmptﬂé MA@ 11 @ukh &g Ssnbar mebt el
of |IMSl-F and VMSC-F 805, at s{zjgp 1418. Sinc VMVBC- F

805($M7P) - 6BhyiD ZG08MBTIDIB2PEFP Y15 2a5eAP1 %ééhfsr gt

SG 444, asiqtshe VMsc-addriess @bnks arhest amsl4aess5@ 164
redirects the SMB to notify | MSI-F
200t P¥RSELPBR, R0 ASCMES §0¥> ﬁﬂ%héﬁla s@ﬁ%”oér‘l%?e JIMS

142@2rad2cei e sn§ hehacknowt regessent frr emhYMEEH— 806 1f1&m
retrieve the MMS from MMSC-F 1401. Further, at step 1432,
MMSC-F 1401 forwards the MMS message for subscriber A to
F’s handset with a retrieve-MMS message.
25
In another embodiment of the present invention, when
subscriber A and F are served by the same operator, SG
110 forwards the MMS notification message to F and F’'s
handset can now directly retrieve the MMS message from
30 MMSC-F 1401, which is same as MMSC-H 132. It will be
apparent to a person skilled in the art that when
delivery of subscriber A’s MMS occurs from MMSC-H 132 to
F's MMSC-F 1401, MM4 interface will not be involved.
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5 successful delivery of SMS. Thereafter, at step
1424, SG 110 rel ays the acknow edgenent for
weomsesrsul delivery of SM5 to SMSC-H 116. FRET/082007/024725
at step 1426, SMSC-H 116 sends the 10 acknow edgenent
to WAP/ PPG 134, to indicate successful notifijcation
at SMBCSER396 FRATSMUBIRbL PEi eaff biFtdeht "here sSHIRGH bl

A IR RBe 3fpoat cHapi142&s rrelkaydstiessage forwardlng
acknow edgenent of the MVS notification sent

to
SUbSErit6EF A, @t o SRAMREIR 132 1529 bedcr FRer PRSI pPuch
ar es kmaR@bnser e by shhanganes opesadsenrs t e f0Bs Sagey ik
fEhen f orwarded over an MM interface to F's

MVISC
& S BB A01) bhlbd G SFipe REFrCSS  Of the
Tr a\®¥icgshon, Rmehommsc sSMEP}tedThuush ase MBGcHiA&82 does

sup orts MVE ca ties,.at e C- 132

* t REPRAE n@@g gg BT sugécfef bérﬁeA SM%B f/p%
l40é|ub$lcaibd§ldel‘t\mrkmmg fwwardm@nsfm lascngdarh:@ Mviith  an
i nterface. F'shndset cnth t t f
e i et e R
14 or sydrids atplpeoMIB anecssa}ghtf o&pp&ubsbr pber fartaydeR’ go the
nandsel Ll faac%@[]r%tsr | BYE: MVE,IBS5308. ) 25e1d), ARRLDELeces,

enbot resent invention, when SCr i
A améplé éE@Z ster \Aédi2b§/ret ke r$ampedpeyr at oEMileE wayQas that

f Of%ﬁrf%mwe mdgisgt hﬁi»@aéa olrhlrfestﬁag@csfaanc@nql& Sr1Gs.

et can now directly retrieve the MVS nessage from
30 MVBCGR 14088, \whied | YMBGMe 432 MUBES HRP32. SURPORE | [MMS

lpe f%?&%% LR RRESAN 1%5' E:cle@éjl\)e@ 5h§o§/§§rdtlh%t &?.%@

delivery of 'subscriber A s_MVS occurs from MVB
t 0 MeESEORMVEECT 340110 T HRIGFACeMAFTE9oNn0tS wnt to SG

involyvede =64p \&@1300@14&7&%%61; PGl 4820074 0248251181 £iGRis
there m ght be a situation where MVBC-H 132 does not

Suppbt tTEQpaBF ke IPBI IS mE¥SSage’ For wididragtng that
Serpisees, 18325Qdti @Bti Supesitt ek t & hardl gy Sumc “H 116

situations. FIGS. 15A and 15B represents aflo
(Blday%ﬁwledges WAP/PPG 134 with the MMS notlflcatlon
message that —contains an error acknowledgement for
subscriber A, at step 1518. WAP/PPG 134 further relays
the MMS error notification acknowledgement to MMSC-H 132,
at step 1520.
25
Since, MMSC-H 132 1is unable to deliver the MMS
message to F’s handset, MMSC-H 132 can send an ordinary
SMS with MMS-URL to subscriber A to provide a PIN for the
retrieval of MMS via WAP or web. In an embodiment of the
30 present invention, when MMSC-H 132 sends the routing
information query for IMSI-A to HLR-H 112, MMSC-H 132
retrieves SG 110 as the VMSC address associated with
subscriber A. Thus, at step 1522, MMSC-H 132 sends the
ordinary SMS with MMS-URL to S$G 110 for retrieving PIN
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5 of MVb5 delivery to the forward-to address of the

subscri ber, when MMSC associ ated with the subscri ber
waeloms/071net support MVS forwardi ng, while the se@BUS100B024725

is subscribed to SM5 forwardi ng, in accordance with

an irﬁfrdstmdi:m&nt m‘in"ahEy,pr esentlsenyerdsd orsG l\/IX/SorresaSﬁge&e

I n 10 s pproach, and split r
ford vvaér?) Tﬁhaaﬁ FORREF 62 %0 A g resé;}%\?vl{ wﬁrsfrlﬁ | 3Frive
calwitfl Oﬂ\'brw'ElIér-E@f tnembper staep§ 1502 the IEt2base, SG 110

perfo for

1407 ¢ iiiztﬁ% 3£%:lor neus tlf%p Eim e, 2 olt"14‘§55%IO t

B B, M\@C phiolrsaesjoeslenofnsupp@otmd\ﬂvsnwté orEWar di ngnen
3 c S r dj e ,

fr o LoD, T BT R 432 LR ROy, BRGRANS

at &t épmi1514. Thereafter at step 1516, SG 110 sends

the error acknow edgerrent to SMSC-H 116, indicating

t hat SUppoft, M ;L rding. -

SMEC- H 116 20" acknow IS I A MV e

lhotTefrindaeieoh (Mbsswge tHeattheomsuabesily’ er eddress, while

acknow edgeneat {08 a%klbsgédl%r A At 8LERankR18yith  an
WAP/ PPG 134 further relays hé MVS error notification

ac karhriengire At ttéeMVSQSPP‘ELS’LmVGTa‘th@t epub5ggiben A can

Singeo MMRE Ha132, | shinabls 140 sdebévafedt 8 MM or more
nessage to F' s handset, MVBC-H 132 can send an

or dfAvar )FIGSI\/E6\/\F?PIr€?\ﬂ\7f§tFJRE‘Tt 6astibser PHRTTAPED r A se s

12 RINnGonohheolinetappe¥ath ofa MV 1vira sWAB -9 N&Q Ian cﬁﬂl
enbodi nent of the 30 gresent i nventi on,

132 7¢ERART t HRY rBRSCRG®ST it or M1 Gn GhePyeR ofSTvB 4713
HLR-ddud 32, sM¥BGEsH 1@29 IRt (BEVES £36n 140l RS BheedMBG at

address associ at ed wit Ig subscri ber A Thus, at step
1522, 68 H 132 87datehe "L Ot dPHRTSFI8RE Wi £h AVE- URE -
t 0 SabsttOpd0r Ar edaki end Nngr& Mt - 68 VWeMR0Q84073234another
PCT/ 5007r4 020472& i nfor tl%n fl nal | 5 atb615%§, as,
GINAS e VAt BFRETT o TRAE: SUbSEFPBEr" Rad ™G
foqwaednﬂglacHPMm 102. GMSC-H 114, at step 1604, sends a
routing information query for subscriber A, such as SRI
(A), to HLR-H 112 so as to retrieve the routing
information for terminating the call at MSISDN-A.
25
As subscriber A is roaming in VPMN 104, the MT calls
to subscriber A are terminated at a rcaming number
corresponding to subscriber A. Thus at step 1606, HLR-H
112 sends a roaming number request, such as PRN for IMSI-
30 A to SG 110, for acquiring the <roaming number
corresponding to IMSI-A of subscriber A. As HLR-H 112 has
the information that SG 110 is the real VMSC address and
real VLR address, PRN request is sent to SG 110 assuming

SG 110 to be real VLR associated with subscriber A.
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with forward-to nunber as F in the database, SG 110
redirects the ordinary SMs with MVS-URL on F to VMSC F
wG2@867aad provides the PIN information to F. PFCT/082007/024725
retrieves the MM5 from MMSC-H 132 using the PIN

provided to him FIG 16 represents a flow di agram of
Mobile 10 Termnated (MI) call to the subscriber's

addr essﬂomdre ioneass afosel VAS mreaact iase HLRAH 112 has

accg rdanc h an_.e nt, .of the, presen
i nvcehntl onfsor apseti 63?92‘?@5&2? éllzgo mk%}pcaFF%, WhRT e PRN

beiregusabsdsi bedtt oioaetlor tr eLRVWASI 28R GILREF 128 will

5lremresents thal sri© (SU %rhbel S adq}rﬁs§ ]158 %] N9 e
non- Sp||t approac FNACal B, bri gi nates a“ca

i ntewdedipeor’ ssmpbséild)emfArmmme Th¢ sisepof6ORe MT callll

re t S (B om c r reac
S GUBRCTH T GosBRr Atea i t FUbsey ber RS TPANLT

102%SlnSulb®tTﬁPBéit Fpmwpche present in VPW 104. In

anot her 20 enbodi nent of the present invention,

subscri ber A may be present in HPMN 102. GWSC-H 114,

104t st epThEORLItEENASC & L0 SipdhothienfV¥P Fraaddns sques sodisited

SURSGhi BEFsAdibadCh ASmRks d4¥abake, iR Hebl2668, as to
retrieve the routing information for termnating the

calfurape eI SONSAPRBSra@uasihser VHer—VA 138 PBami®yA/n with

VPMicEO4dph hesiMls Galdcs 7,t QnaubscirgbeheAral g t&ftmorat.ad
at a roam%% nunber correspondl ng to subscriber A

ThdENat e ei%y PEOBLRHLRZA- Thoresdhas: % cdPng® himiyéR-v

15r equest respisast SRS o 1bMahi 30 A t GoarEndl0nudidy for
Lri j correspondi to I NBI -

acquiring the roanj ng nunber in
of ERBSETITert ASURG §F NI £9TREEPOHET; hf oF FHAL (194 -
t hat0SGnll@cesvirie thealro¥iVE(y atidiess randys r e c\ﬂﬂalned
address, PRN request _is sgtr{é to SG 110
d

ssum n SG

116°F8 32 PEetR 454k AF T REQDSET] beriAReFggat
WOs2808/132323HIRCH/ US2007/ 024725 Howeveys itheCcaseitahg
2OSp|l|ntfo {1%%Chdf aﬁSﬁLREoH a‘&gc—t?{aslm for terminating the
call to subscriber A. Thereafter, at step 1616, GMSC-H
114 routes the call to VMSC-V 130 by sending a call
request message such as IAM (B, MSRN). Hence, the call is
forwarded to MSISDN-A. Finally, at step 1618, VLR-V 128
25 instructs VMSC-V 130 to find the current location of
subscriber’s handset using Search MS, as VLR-V 128 may
not have the location information of subscriber A. VMSC-V
130 sends the response of Search MS to VLR-V 128 and is

stored in a database associated with VLR-V 128,

30

FIG. 17 represents a flow diagram of Network
Initiated USSD to the subscriber’s address, while one or
more VAS are active, in accordance with an embodiment of

the present invention. This embodiment explains the
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the information that VLRV 128 is the real VLR PRN

request is sent directly to VLRV 128. VLRV 128 w ||
w®B2a08em323£nd the MSRN to HLR-H 112 as VLRV 12BCTiES20011624725

subscriber S profile i nformati on. The rest of the MT

flow using split approach t hat,
caI rl‘etwl%?‘ngmﬁ?iﬁgg%‘fl PS%?JBESS‘&?Ft/lfﬁtargjecraetggfleruas%o@ 1
fi ngds ithapyMcraddr as assiciaated 171 casubssodi ties USSD

fromits data t, p 16 GJ,lO rther
el A PRNCT o aedt "' IWER. U ST3br S KB i
CdPa% SSNqmettt oo, tadirmcatiifng Bhlescrnerbrepl emo8 of witte any

uest as V R-V.128. There ep 0,
R T e R el e B
f orusssmbst:rﬁberr AlsseucdfqthSRl\bmcrreeplo’rﬂjiMQdﬁet \AFEIVNH

on
Lhar Sk ly O el eCal g L OR, [ORT At IIiTRees TR S vas
161%kplEgrt her , 17481 ) §EB@S 1@1mot1HERaHm2tqeﬂu@9§rtkh€er 108
roytd t'?rgbggarﬁ&{]%gﬁl on, @f s B@gﬁ%‘ %Qd%\@% H.114 for

termnatln to s i ber A Thereafter at
I&tep 1616, GVBC-H 114 routes the call to VVBC-V 130

by sendipg a,¢al lemb%@ﬂ{r@r&t JESSAgE psHedh@si h MM iBn, at
MSRN) . Hence, the call I1s forwarded to MSI SDN- A

Fi netidy 1782, st apeiscaWR V74D gepssi AsheIrIs  VRISER \2S/

13054y fiddethe gcurysept Hle¢ '090 OfiLrSUbSLr | beF ' SMsI-A.
handset using Search M, as LR-V 128 ma not have

t hel}Fodatll dnt PHGENEEL 8YS oFhes iB8ERTDerC AC WBC: ¥

1sengitihe1 s esponsetpt Reakgh Ms 4@ 1YbR- Vod2Bqand v8sc-v
stored in a database associated with VLRV 128, 98 ,
1S

FI G307 #eprBeriSrass| & ditsGrdm o NetdwoVkR-V 1

I ni tdAatedq USSH) tend heiasubscet bt ' sucaddr ese, pebtbamanat
or nore VAS are active, in accorfl@ ce with

embdiditent2of THERE2 br¥serftt i Fiviht ﬁﬁ%%%@ocﬁl@erﬂas
exphdry theo -a4Qr¥€s 2003/red3284 REE/ US20Ase24725 110

etk it ated (U9OD [RAYRSH N ThSat anotglng, "
signaling message, with the called party address, 1i.e.
cdPa SSN, set to 7. Thus, a message sent to VMSC-V 130 is
relayed to VLR-V 128 as all messages received at VMSC-V
130 with CdPA =7, are sent to VLR-V 128.
25
If VAS application 1701 sends the network initiated
USSD using split approach, SG 110 is not involved as HLR-
H 112 has the information for real VLR (i.e. VLR-V 128).
Thus, in split approach, when HLR-H 112 receives USSD
30 request or USSD notify, as HLR-H 112 in this case has
real VLR information, USSD request or USSD notify for
IMSI-A is sent directly to VLR-V 128. Further, VLR-V 128
acknowledges HLR-H 112 directly for the receipt of USSD

request or USSD notify, instead of using relay technique
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split approach. A VAS application 1701 can send the
USSD request or USSD notify to subscriber’s handset
WO p008/0TRB4 t 0 request or to notify subscriber 1PSI/WA1007/024725
ﬁgy 5 iﬂfor mati on pertaining to sone USSD servi ces.
nce, the USSD notlf or_ _USSD r equ

sublr | row Ladminget iR Harl 1 MT“%(?PSQ t% %é& A8 x drfpI P~

an 43Sk apptdLation (i.e. VAS application 1701) sends

a notification to subscriber 108 w th balance credit

in his pre-paid account. 10 In this enbodi nent of the
present rupvedd | 80, s@kp Ivep, 1VOR;v VASS appkhoatddgr sl A0k

ends a nessa such _as Dr t

ot 1§57 PEo° L%%—'P PR3, OF I\}gﬁ% reg&l%%sﬁle%%ig?up 3G 110
r e: ayﬁceﬁengremgeubecﬁ@eﬂmps ats @4 £idd dil RhE 1&®1est
rel a e ssage to SG 1 - \/

2B 5 TOIRRTG B TR Pl Ynd B
r ephacadew tmxtﬂmeraddatES§tef> SG due 66 LUP peefiaypedhe
al o H;\Lyg'g& %,&2- g;ge%%ﬁgsfto% step;17065; since SG 1;&63

re store inits databasé, SG 11
120 TEdi,r @&RsHtHE rfagthgre Sfeods| Mst amnn@wwmwnxsgecaelpt

an SCCP,, si gng‘{,jclg;%’&qggsa%mw thhidie cald@dnRartyy  vas

address i.e set to /. Thus, a nessage
senapmacVNB@a V7030 thst t¥he ayedev'cﬁ@\/l}ﬁsv 9128”19%%[313110“'

nes es.r ' at . V 7,
sen’fc‘éahtgcosd\t/Ll%{-':%L \{lggz' Piy h@%ﬁ%“‘%"g%ﬁ%%% %&%R 701 S:LSS

the network initiated USSD using split approach, SG

1410 i s Reksi nv@hveshas1bkbRre ré&%ﬂﬁasathﬁownﬂﬁb@&bmoﬂﬁ
for real VLR (i.e. VLRV 128 Thus, in sp
appieaeEk wHen tHEFRH 1MoPiréceilPss tUgsD %%r‘f’é:&uestto ort

USSQJMI"J_E¥I @Sad'(ﬂ-rBsH 13Riid & Socampehass eeal aUtRle,
i nformati on, USSD request or USSD notify for

i s EenPCEPFERPy WEPVIR ¥HiYB. SRR ERT VifR V‘Gizgresent
ackpowdrdegss Hele H 442 difieet | yof-or itnheenieecainpt ebtwork
Ug?ﬁ?ﬁ%‘le?gléest Tg{leuslsol:c):ar%?ynf erxlllcsetsea}:%mgingslcl'qg gaerrlleayfor
both, non-split approach and split approach. The network
initiated mobile location services can be implemented
between a Gateway Mobile Location Centre (GMLC) 1801 and
HLR-H 112 for retrieving routing information required for

25 routing any location service request to the VMSC (i.e.
VMSC-V 130) associated with the subscriber’s registered
network. It will be apparent to a person skilled in the

art that GMLC 1801 is a location gateway that enables an
operator to offer location based VAS. GMLC 1801 may use a

30 Provide Subscriber Location (PSL) message for retrieving

the current location of subscriber’s handset, in order to

provide various location based VAS.
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WD 2008/ 073234 PCT/ US2007/ 024725 for acknow edgi ng

HLR-H 112 through SG 110 as in non- split approach.
wao-eoosheEn3at step 1708, VLR-V 128 acknow edges BEBUSE07/024725

recei pt of USSD notify or USSD request nessage to SG

110 |nd|cat|ng that subscriber 108 is notjfied t he

request A%t &€Phat? Yaen®Per 1 &?ﬁ%d sehgtedSr ulty Hoagi%l

t herddsSRy massageiohurtkheest atost Birakidl, s86yildds, such

rel ays_the _acknow edgenent re e| HLR-H 112.
Fi il | 55°% Ryt ep91d™ %gifiatlﬁli‘R- pffcf‘ FPRePeEEHTEs (1Y
ackims) edgenment raecei ptuting \ASoanpd iictatdoameigdiding to

{mﬁg}gfcgg %%gﬁi %’?[ x@t X ?ﬁg&{ g‘at ha" 81%%&]}§@?ég%ffﬁifter

perdtor smegh S]LB@@essmBH-Hi yllzlsré‘dp@‘ads 184 &MUC 1881 with the

reprcfI sents a fLow mgr@hm of ., Net rk liggé}r tqggdm%@ggs

LocHt9"6R°servide scrl €ss
OonesiorcenDr &G VASOar@MIenveHLRﬂHn ab%orddamc@ wieghsgration

{1 r8tcaambodl MEnt. of bboy pE eSELy hoyepiion. ThE Salless

| enmenti ng netwo initiated nobil e
10 occaft S 146y vesesxplarmeasin heorganetigr widt HIGS. 3A and

n%BSpandt F‘i‘egrOt?xGhan%anSpEuEt}?éQprQE‘CQte h@o@et WK 1801

lated no | ocati on services can Egg ement ed
betmnreateat ety W3bi Ireabettt itsrpseant r €0 ( GME.C) L iBOoIEor

and, t!illigv%j'l&lz f ofuds@LELEMING T oubLRg: df OF MahiE@Bnation
reqU|re or 25 routing any |ocation service reguest

to adreevnBEl{rg &0 INGBG VMEZBIN Hs g€ gl Mi0%h Frether,

1subscrider ' sozegisat qu@d FuREEON Kedilre ¥k | knbepappasmst
to a person skilledin the art that GML.C 1801 is a
I od&%%séﬁegaftcé\/vﬁ‘&’}sﬁ'}’at 1%91ai5)lyessedﬁiln8petrh§t orCto SfPR3ling

| ocatdQRebased VASa CHIC 1801 tamys Usedean 3@sRr osdtdeto 8
Subscri ber Location (PSL) nessage for retrieving the

curFEHcarsgathaon t8f s<Sr PBEFY sshaMdSeY , 13% 38FdBFs1aye

pr oyd denneatkQuUsol ogagd-on brsad sYAS, T VR 2008/ 0E3234

P
2Q¢ﬂ¥¢$2%%g7ég%f7f§iatﬁ£nSEE of%gggonc?gl%éggg%tsgggg %ﬁ%c -V

130. SG 110 does not modify GMLC 1801 in the PSL message.
At step 1810, VMSC-V 130 can use a SearchMS message to
locate subscriber’s handset. Thereafter, at step 1812,
VMSC-V 130 provides SG 110 with subscriber location

25 information in PSL-ACK message. Further SG 110, at step
1814, relays the PSL-ACK message to GMLC 1801.

In another embodiment of the present invention, when

PSL request message 1s a Subscriber Location Report

30 (SLR), VMSC-V 130 sends the SLR for IMSI-A and GMLC 1801
directly to GMLC 1801, at step 1816. In an embodiment of

the present invention, SGSN-V sends SLR for IMSI-A
directly to GMLC 1801 when GPRS services are used. GMLC

1801 on receiving SLR stores the report for performing
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routing information request for |ocation services,

such as Send Routing Information for LoCation Service
W@ 3RBAO7R286) that extracts routing information PCT/US2007/024725

corresponding to 5 subscriber's MSI SDN-A, | VS -A and

GWL.C 1801. Ther eafter at step 1804, HLRH 11

r esPEHAETt BCBMTE 1BOLAGRERCT He*SeddiiSss F&FaJS]G"ll"ﬁ aiep

t he; sighs euiben sl | asaidwaadgedrass-v $B0Ce:itISGA 10LR-ACK
updated HLR-H 112 during registration attenpt by

subd$ce?88r 108, HLR-H 112 returns the address 10 of SG
110, as explained in conjunction with FIGS. 3A and 3B

nd FI 4A and 4B. Furt t step 1806, C 18
fedl reﬁge HETPEL ¢ dllest n%ds?sf 5' espSE; o410 ?}Aérentla ©
r etivd teneng saﬁscrlrbaqnéstimpat |eomty1foramit| OMLC number
correspondi A . VBl SDN-A an C
Fur‘fqrfélgsloi%é]q}g s Oeprefgﬁgtlr@G e_f)ltdtf'/ur?ﬂgvkr e%l ‘?%Yc S e
PSlcureguestGsSMessagirdo ¥WBC- Vot 30supposenditieg t hiee SECP
signal.in h t, to §,

B e e R O
1013k mnddnEbszgs - | BIGt ehdfed ahdr VNBCrep1gtentisses f . flow

Th| o] t S I r t n Servi
f%lr r%%?ﬁoﬁﬁzl ?%r%gcé%?k EPJE&AN%% Mgb%g%%ds%teﬂo (SJIoes ©e

notWMdiGﬁye‘@\ﬂ_@Om@q borathen PBintmes$EYEC) chengeepto the
1810, sYMBLs é%%gﬁl‘:égsysﬁhﬁes%rC%‘Wm‘%‘?és@%sg% Locate

subscri ber’s handset. Thereafter, at step 1
VB \AABTSpRevi desh S& FEGOWH t RmEemdistenithet! | Hiat PEPSIS

19 NFQraRLLon, | nriRSL-AGK mesgagesoFur thelens@e 19, Rétwork
step 1814, rel aﬁs t he PSL-ACK nessage to GVLC 1801.

| n HH6iRERd e fentoGf-iPRe PRIEERE | Pividht CYRC wiapae

F’SLrern%qﬁestthgegsﬁgefw anhSuhserdder Laeatsibon: Rapprdach.
SLR VMSC-V 130 sends the SLR for IMSI-A and GWMLC

180 SiVedtPy chec VI Ber8eT, Pat ST @518, oPittah and 1ts
emhad) MeRbe Ofare Rampr & efits rk pyedt uanac&gﬁ\&n\iesemd@ tBliR
o ot g SR | QoL ROt tlen £ petviess
reﬂﬂﬂkiﬁ@riﬂﬁéfmﬁﬂﬁbhgreqﬁéb&MIéMXﬂHd113284serv1ces, such
FXTQ;JSZ%&%LQ%%?ZS that extracts routing information
corresponding to subscriber’s MSISDN-A, IMSI-A and GMLC
1801.
25
Thereafter, at step 1904, HLR-H 112 responds to GMLC
1801 with the address of SG 110 as subscriber’s location
address. Since, SG 110 updated HLR-H 112 during
registration attempt by subscriber 108, HLR~H 112 returns
30 the address of SG 110, as explained in conjunction with
FIGS. 3A and 3B and FIGS. 4A and 4B. Further, at step
1906, GMLC 1801 requests SG 110 for subscriber’s location

information, with a message, such as, PSL on IMSI-A,

MSISDN-A and GMLC 1801. SG 110 further at step 1908,
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further actions on |ocation based VAS. Finally, at

step 1818, GWLC 1801 acknow edges VMSC-V 130 with an
WERRSATE34 message. 5 The current GSM st andar d POBEBES2001/024725

differentiate between PSL requesting entity and MLC

nunbe orr 0 n 0 reque ther
mrroelerFﬁtés §E$ g% %Sﬁ\ﬂ §Fa?¥8a§’gdsgoes 151 X%uﬁ%% PO
t hesdRSL sugeqluasj inegsepé i vitranuhbat §spasatret@r81 &JPA IBsSN
M.C re d| fferent A an

r epr esgtﬁj?s a f?g 72t t'Er?héa% o?altlﬁcésl\%?gt KT n}}&@gt ed
Mobitlselfoca3d onlseroht@ensvm\tmcat ey bbbréss Locati arts

8! ﬁsatab )Tmha”g/i\s det e unbsc” peLy S g%g%mn

e “GRe" or nore ar e ac?lve I'n""accor dance
a siaxb@ndlleesmw@&rem pfedehé pnégenttd Sthavedid-on.13Dhe SG

Ca'C'a1to LQW; EoLs 1l \;’\cﬁfﬁﬁtggﬁ Detyor ke cknichLaled ohid.e ¢

i on services change remains the sane
f ortheheddonasspbft SQntl GplAtt sspr da¢A. VNABGE- M 3P3Mses a

%cﬂﬁ@t h?rfesga?' r _queSticQ:%tgnt 'g%saggbéf’% M‘rc(r}xdset

er are sane of different, in accordance with this
100 Hhelsedf rent .atAtstepepd 91002VMIMVC 138ndsovbiee. RoH Sﬁ.lz-lo

a \JFQut isRgs kA MRG0 £EAUESmhPLod OGATIQNAERT ¥i E8Fe .
such as SRI-LCS, that extracts routing information

corfuEspeadPhglt® subzkan Hédis KEBIBON-tRe IBFBrAA gprpsage
GG clkBOlig@s Thereafter, at step 1904, HLR-H 112
responds to GWLC 1801 with the address of SG 110 as
subscriber's location address. Since, SG 110 updated

19LR-H 142 dukd ngo1d,eginshr @stoae@iés&nmesbag@umcaéi&rted
108, HLR-H 112 returns 30 the address of SG 1
expl%ibfe FUPRCERIGTURCERbIP Wi REROTEl 68R)3A VAT %Bl%%cﬁends

FI Ghe 4Aranslr 4B1sTERr bpefelaa_,tmgt efe sJ;SO&hra}@C d80h0 to
uests SG 110 for subscrl ber's | ocati
i n?%‘nlﬁatlu 88h: W'th Ho%teS8agEceticy adR F5§Er%?1 TSI LeROT

VS ﬁBhlpéra@ﬂmGML@uwﬁér SGi1bh0oh uthderocat i 64 epaskR0&AasS .
20-7%&nally, at step 1918, GMLC 1801 acknowledges VMSC-V 130
with an SLR-ACK message by relaying through SG 110.

FIG. 20 represents a flow diagram of Anytime
interrogation (ATI) at the subscriber’s address, while

25 one or more VAS are active, in accordance with an
embodiment of the present invention. VAS application 1701
uses MAP ATI message for interrogating from HLR-H 112 for
subscriber data, when subscriber 108 has one or more VAS
active corresponding to VAS application 1701. This

30 embodiment explains the flow diagram wusing non-split
approach for sending ATI message to HLR-H 112 in order to
interrogate HLR-H 112 for subscriber data. In an
exemplary case, VAS application 1701 can check the status

of any active VAS in HLR-H 112 by using MAP ATI message.
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WO 2008/ 073234 PCT/ US2007/ 024725 redirects the PSL

nmessage to VMSC-V 130 by sending the SCCP signaling
wore@sage3m t h CdPA SSN set to 8. CdPA SSN setPCDUS2007/024725

indicates that called party is VMSC-V 130 itself. SG

110 obtains VMSC-V 130 address fromits 5 database.

Thi&t | 3tRNn800%y t WS caPPermatiarati’Bh SFPdsubser thar ATL

108,dssageesentai@aby Mi2t h whhenh VIVBEt Weks30a D6billelOstation
nodi fies the GVMLC number and sets the M.C nu;rb IEJJtsye
862

t hetdgddr 88 ofSust 33015 IRPNS R er 19'F0  A\VVSCRF ©

Sead€ mhﬁen@ssa@@tetz& ltagat fa e uhsGitiber sse digtids ehbsd_ﬂLber
Thereafter, at 1912, VNMSC-V %?O pro |des to
LG AR Eubs 0P T bAFTFbE | oR: nPAR na BN T 198L- A

mesgagearcdty t her Sfeplioad, Stsepcé.gl-lft.,R Hel ByYS hheds to
PSL- ACK ness 191
PSIP°EqGast" ?%srégﬁ)é 'T% &t et 28t B Scrﬂi erSusbsr(?ra?begé]aetlon
Locaiieonv%ﬂorltm()SLRb sémffSCtlvé 1&31119endso thd 18L Rs$wwing
| MSI - relaln he, SL hrough 0 MGt
18011t é?/Lé’ 180 bsocgrl%)egel v?rlik §8% S%%Sec;&gﬁ% rlgport sion
16 orcperbornding fror TNBT-Aaction omdslsegt ocatdhonsbaBeeyide

VAS, .20 _Fipally, ste 8, GWLC 1801 acknow edges
Vw%wcfébggvé%ﬁrg%lt R,Eélgjlrressage by rel ayi ng
through SG 110. FIG 20 represents a flow di agram of

Anytimep mﬂﬁﬁro%t 00, (ABhy, afset he SURSGREBEE ' S$he PpsI

addr ess, one of nore VAS are active, in
acomrtaneet o Y¥ECaY éAbodl tfeRdPaf Stthesgir &9erit 20 the SSCP

5 nvﬁrbtn'aqgng Vr@é,saa@@l | gatp ik @y Usest VAP ALK cHBSS agfit
for Interrdgating fromH.LR-H 112 for subscriber data,

whetrldgBs 8AF beri sl 08RnHs 1 Bhenst ewsPethvAIh 4bEi pessage is

corsrqutp%dwgci\p VRS applicaldepRed 78d: vEM-9 308. sG 110
enbodi nent exg ains the flow diagram using non-spljt

appradRst gMSsehdl HYy adrirerasLage to° HiE2EE2 2PRC ot e

to widi &G egat evid-R h2312a§ oinssuhser viper-vdasa. tb nl@cﬂate
exenp Iar case, VAS application 1701 can ch

2G¢ a‘fllfs CARDEH IRFENRS PR BRI P 1577 ﬁg}“% mﬁlﬁgge'

ATl 2 4T883@80€008; /dAnd the resultant outcome can be stored at

VLR-V 128. Further, at step 2010, VLR-V 128 responds to

SG 110 with the acknowledgement message, such as, PSI-

ACK. Subscriber state and subscriber’s location

25 information may be included in the PSI-ACK message.

Thereafter, at step 2012, SG 110 relays the PSI-ACK

message to HLR-H 112. Therefore, HLR-H 112 receives

subscriber’s state and subscriber’s location information.

Finally, at step 2014, HLR-H 112 provides subscriber

30 state and location information using ATI-ACK message to

VAS application 1701 that has requested for subscriber
data.
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WD 2008/ 073234 PCT/ US2007/ 024725 At step 2002, VAS
application 1701 sends the MAP ATl nessage to HLR-H

wazimg/owsch i ncludes a nobile station identifPEr/US®OTIR4725
as MSI SDN-A or I VSI-A and preferably one or m)re

paraneters tha entify specific subscri .
par anet éf's 2Bf @ ﬁﬁ?’é‘%/aetﬁ el”% eﬁgergtppl"fh(‘?gt |58E ‘i?@&proac s
Thereaf t €6r abnstep 2004,tosi aLre-HHLREH ¥b?2 niesdsrdgating
pos bscr,i ber ata from subscrl b

o tgHbtr Bebq et ThBs o Qb nEbod i ar i Feridy
1loseas:sumcmg HIR-Ht Ol lze smbsnmﬂber.?as, VAR dor tsabsdmebert
gnfor matt 10 cQ resepondl n e | @ILHsbnglz% is not

e CE k! as Provi de scri nf or Mat i on
(PSte)plaEaﬁtheth mdnetsepOEOGG 186G 1&601qeed|HLécItlsllheSﬂ3~8Il

t 07 in the
SS%%%Q%QEQ gAr\%glsna}ﬁe&nggggz%gngﬁ% sS kl set to 7
i ndicates that called party is VLR-V 128 and even
t hough \ ,
i nt endegﬂsogsﬁ%%% &éSﬁ c1a Oa\&/gt%al n%é%l\l/gkéE bLS mOdlfy
laddyessripbien hinfgamabase acsrsr@@patlwg wia harSG:lqtllo'e VAS
VLRV ;%t?srmxsewt bY6E: (MVBG o 1§%tta9cgocah§ 28ptiD8ation

subscri s handset by issuing a SearchMsS nessage,
at 5t0dp r2008eveing ubRer HESaPt Ao Bt éomret 1oah HhR-Bt biledy

at sMaRnYy 128. Fugther, atpestep 2010, VLBuMh 128 as,
responds'to SG 110 with the acknow edgenent nessage,

suchvad me pgpscripki ombifoepp bgn st %ﬁTélénd fetibs&fF ey ' s<°r

14 0G4 1iseR-2P. | RLOLABLAON BRYoN&ehOC! waed 2Bl t ber iRal -AGK
message. Thereafter at step 2012, SG 110 rel ays the

PSINOSCR 1@ fregdfd 1P8r HL RIS E1 9Pt e laf oFeatigPRPY §971ing

r ecgi vle§ssas;tébscrsjulaar SisSt atz:e]y@mldeﬁm@ﬁpbﬁdnmdh@c@auwm
i nf ormati on. Fi n 2014

pr olATHES ERET Hbéﬁzsf)orst%%éegnﬁoﬁ %&FP%HA)I nfl g?ﬁ%ﬁtoerf
usiHgR-ATI - ACK nessag%ckaowwkﬁjeappd;m}at i en IAYethaiding

{135, eduested Lor subgeriber,  dala. ,5d6 YR, 2008 073234
of ATSI and ATSM messages is similar to routing of for

ATI message, as explained in the above embodiment.

FIGS. 21A and 21B represents a flow diagram of RESET

25 and ForwardCheckSS services at the subscriber’s address,
while one or more VAS are active, in accordance with an
embodiment of the present invention. HLR-H 112 uses RESET
services, after a restart of HLR-H 112. The MAP RESET
request message includes the HLR number, which is the

30 E.164 number of the HLR, and optionally, an HLR identity
(Id) list. The HLR Id list is a 1list of the possible
combinations of leading digits of the IMSIs that belong

to the concerned HLR, including Country Code (CC),

network code and the leading digits of the National
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In an alternate enbodi nent, when split approach is

used for sending ATl to HLR-H 112 for interrogating
wGaaisori2ber data, PSI nmessage at step 2004 i s PCT/E8100Y024725

sent fromHLR-H 112 to VLR-V 128, as at the tine of 5

istration of one or VAS, VLR-V 128 iS no
ISRIGHE bl Th GRith dA0CH! 56 110, Fprids L ISERERE TS er i3
st iplesehd@s ihhahrdEEEs @ksVide,V 428 stoy@ddwistbsttibers

VAS plicatiopn 170] can access, . retrieye or dify.

0 RSt SOt DIt ionn Gor P ESHen NG o Ak v
VAS)fI BishdscoEbamhes Hurof identikdesi st artee, HMASId list
pplication 701 retrle S S |pt|on|nforrrat|on
?r o HEmR: ?Fll%o By ST sendi 5 ag##gs]gcggle SGERTAEr 8 hot
Any;bnermstubamr Itphtel ®HsBf omeabi@n (ATES| 3 f feartell MSubAc{Orers

15 MBI S ano her cafti
17071°° d: f| %sugﬁ%%cr er S sﬂrli?scrllgt ?é@zrsi %ﬁ?%ﬁnﬁ%é%‘%e'
by sgnd|n@e afﬁeggggeeu@ymhbags are those for which the

L

lQac kregwihedgehaii #1R anuodr F esporidiedg 120tk KHGH e Bgepadft- t10
VAS@%Q' cariQn 1701 F&H&@@gom g;' NG, ﬁ;rs?éor@ed the

ATSM messages is sinmlar to routi of fo
messageribsrexpbai neédni rthteh@raeevetﬁe’rﬁ?@cﬁpﬁehﬁtmbelrl GS.-e-

21%ﬁ£gn&€né§rr epLESeRES afr fdPW qg@a%gisﬁlé%gn A5 and

For war ckSS services at the subscriber's address,
whi the sRBivrlaftr 82 v terehictisy 8e5Ph HEd6REA e wit h
14n  enbodi nent of the present invention. HLR-H 112
uses RESET services, after a restart of HLR-H 112,
The MAPHRESET 1% 86083t feSE3HR TS7cPE8es" e AL RLR 1d or

nunbef; s Wi Chyrirs 1hbe 30 E. 1§§tr%ﬁﬂHﬂRsoﬁnﬁﬁeatiﬁ& wad a
optionally, an HLR jdentity list., The HLR ] d

i st21grg PPRITTee t AR PEEsPhI &° Sinses dgBr VLE, =11
| eathigng Ge@bheHfatdesdnBlts tdratlibel ang sttap phe2, HLR-H
2§00ESL e LLRLLRe LU 18, ke e (60 1 A0 K
2008&Q73234t5§ﬂ71ﬁ820@@/@247§Ehrches its database, for any
records associated with subscriber 108 that match with
the HLR Id parameters. SG 110 determines those
subscribers that VLR currently serves which are
25 associated with HLR-H 112 in RESET message. If a
subscriber match is found, after SG 110 performs a check
in its database, a further check is performed to confirm
that RESET process has not yet been performed for the

matched records.

30

If check determines that RESET process is not yet
been performed, then at step 2106, SG 110 sends the RESET
message to VMSC-V 130 with an SCCP signaling message with
CdPA SSN set to 7. Hence, VLR-V 128 may appropriately
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Destination Code (NDC) . If the HLR Id |ist paraneter

is present in the RESET nessage, the affected
wGaasori2bers are those, whose I MSI | eadi ng di BCT/ES2007/024725

mat ches the digits of either of the HLRidentities in

the HHR Id list 5 paraneter. Howeve i f the HLRId

| i ste5RFEmetEr 9P sFbtPe s e%%?ﬂchaﬁe?hé’lRES@*Rnﬁs§&ée

t heswaff eaved seibsay iskans twd eREberi messdis g bhEeHL\FR/lsc—
nunber_ in the RESET nessa t he af Eﬁgt ed

RO T219, 60 SPEF (4R SRFarT A ioeh ihnknS NI doenes o st BISSa

in \tlh@églgbs@fwmg Sh¢ eesdgk nwite AMER, s swt ebes, tirms
LR number received in the RESET nessage..ln.._o
R e S b UL WA s
f oramhaiotiee k¥ iqgi naki pgEsdtt YNuaberon|i HeR IHLE set to
nunb rec the LUP regqi rati on tc
t he® i7a?§n%/G g&gahﬁﬁ © SFLERE %%3 i i a6 :Tgn J;\T%_V
HLR:}ED ]d]thsemIiJseot herESEa'remssagaLRthﬂ%n THLR hellpor SG
alj of HR Id to t of . VL fing.t _
fai1 ret ooégﬁ?lrveedschﬁowé%erf“ agéo%cf T%R%Lhn?h@knoaﬂ %’v&l
IQaI IZlHESEBoHEssageShcaaree sbrtriloe SCthed. aAe stepor@)2ue

TS PR T o0 A S Flod 16810 Searhes i @

datm@eACKorfrarmyVLRétol%Bs dzsbcVia&d WllA) subsdi¢diang
108 &Jl:%ts g\?f_Chré@ttoQaglm '_cu'fR lIgJS@arg‘sf@cqra%edSQvMp the

determ nes those scribers that VLR currently
sersubssowhbeh aFerP®rassaci ater @ith HER- H1912x¢la YRESEE

14T —AJ:II( qo %-H.tﬁs-ﬁ“lb@r nﬁtcgnétﬁl o%od@fnéﬂ g@ ]t:l‘lg

performs a check 1n its database, a further check
perfxsseed tigvephfarmin h%seRE%TG%ﬁfsoc%sﬁéétm y*é‘tR H

beep pecfryrednforrdshe JELGHEd decar ds.se3004 f sebrek to
determ nes that RESET process is not yet been

per¥siigale thidn cafast e PEOBrISE P28 efRROARENREGET S

messagent 0 MMREi¥n 130Vt 88t SGER iLgbat i1 IRES 5@ on
with CdIPA SSN set to 7. Hence, VLRV 128 '@EX s ffected

Z%qu%)&rllrgte@ yll'l HLR" flag for all ©of

subscribers to "Not Confirmed". Setting this flag may
force the VLR to perform a LUP registration to update
HLR-H 112 at the next time it authenticates each affected
subscriber. The location updates sent from the VLR to

25‘ HLR-H 112 will restore and confirm the subscriber data of
the restarted HLR-H 112.

Subscriber 108 may have one or more supplementary
services (SS8) activated before the HLR-H 112 is RESET.

30 Due to RESET of HLR-H 112 these SS may be modified. In
such a case, HLR-H 112 may use ForwardCheckSS-indication

as one implementation option, to indicate to subscriber
108 for any modification to the supplementary services

active on his profile. HLR-H 112 sends ForwardCheckSS-
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-78 WD 2008/ 073234 PCT/ US2007/ 024725 restore the

subscri bers associated with HLR-H 112. At step 2108,
wEH0sa®23ends t he RESET nessage to ot her VVSC RUAT/BS197/024725

as per the information in the HLR Id list. VMSC Vi

2109 forwards the nessage with CdPA SSN set to 7, thus

5 tHWifaE SR "G5 PE| 8] edUEF T L FREDGTALNG FVERRRAT et

21latal Neh eog NE ©f Vhe-pr Eﬁ@nﬂutfﬁlﬁntﬂl@nloé’ﬂiﬁon
Id is set to address of SG 110 before rel ayi ng RESET

mes¥AGEct PIIMRENRE 330 SHPLMINSY | RAF P&Ft 4§dr8ss a4s Step
VLR M 4128 H1Rhii S hed pseb@s 11Ret OFs@@ebZRedBS-indication

j nformation fr -V _12 nd VLR-V1 10 ) 0

| IM¥¥7658 stl?os%ni &5{5 F%Sfe% rt‘esi or%ﬁepdug}}%’o SER%O
RESEél’Lathemaf r@fwardthsdtleys- ZﬂldﬁcatSGnllr@zsrsegei wes @MsCc-v
RE r VLRV 128 (and VLRV

glc%ess"? Fgg%o%éjfl or]{t o) ﬁK/ISI g%%%tcll ich)dt %EQ rﬁ%sa‘&%
sub:ss:runbended:Lfrdrh@LR atl2$t. ephedeeZ te §G at_ﬂ_osueel ays8 t ha.R-

15 T- A LR-H 11 n h i f
t he\BEér%esen 3 nven?%vﬁardl%r?eggss% %d Hégmgg’. gtﬁr at\{:)oln30
10—|LR=1Ha1112 sendser hel RESERSfedshye favarbpsthef rE8&ENed

indicate that,a failurgoGeurLed. o An,enhpdimat
f Fige

present 1 nvention, the VL ets the "Location
I nfmwéﬁm@mt?@@' €on¥igamedct hveHLIRE pubgrfigeral(8.of the
af fected subscribers to "Not Confirned". Setting this
flag my force the VLR to performa LUP registration
to updatle amMLRYqrpape grnbodénemitof ithe PrerthéAV RS

1each alfectied Jubsch Epﬁgach-rhles | ocat | @RrUPda] £SqSat1y
fromthe VLR to 25 HLRH 112 will restore and confirm

t hesengls Eh¢ bRFSEatr gaesst més?%%tté?r VHECHL Y] 193, VMSC-VI

SubsiGrol) ben 108 iBYuhave 10he L A8 HEYEe ﬁgp&lmat ary-v 128
servi ces &SS activated before the HLR-H 112 i s RESET.

30 B¢ s ER1d7 - HEFERI T 9 hedE8S! TreliP5e ShBaT £ Y6

In suchoa vase;l Bkt H sl ZofBYodSBed in this approach, at
For war dCheckSS-i ndi cation frc,l one i npl erren;]g%l ODirther,

2Gptin, T i Hdi RIS LER K UbseT i BRY ©10B°for
nmodifR-gatiben (6o vime-vwupphepentar §iserliycesnd the RESET-

ACK to HLR-H 112, instead of relaying it through SG 110
as done in non-split case. In case of the split approach,
HLR-H 112 can send the ForwardCheckSS-indication directly
25 to VLR-V 128, instead of relaying through SG 110 as in
the non-split approach. In this embodiment, VLR-V 128 can
send the indication back to VMSC-V 130, which can further

sent the indication to subscriber A.

30 FIG. 22 represents a flow diagram of subscriber data
management at the subscriber’s address, while one or more
VAS are active, in accordance with an embodiment of the
present invention. Since, the present invention

facilitates subscriber’s MO and MT activities, while he
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active on his profile. HLR-H 112 sends Forwar dCheckSS-
-79 WD 2008/ 073234 PCT/ US2007/ 024725 indication
wore@sage3pn successful retrieval of subscri berPCHESZ07/024725
fromHLR-H 112 to VLR-V 128 during the | ocation
updat e procedure as explained earli nce, at _ste
2114 ﬁgﬁs?—i”ff? sté%dsonteheonr:oﬂ%Fdd%SCKSgﬁ? ncﬁuggff%he’}bzs
nesxagemt 01 &G ahb0 hlEh@EeﬂJ‘f]Ieerc,anabeStlﬁcﬁ)at%ELG orS(ﬁodiﬂed
rel ays the, Forwar dCh ck =i ndi tlon nessagq
13PN PR EEREE s embé;’ ca?rllthgu%eﬁ On T
nmessag@®achs |f|@trencbexrbsf:ﬁtbe\tl_R-d/aﬂa28 méﬁhaeje@aﬁter at one
te 2 18, VLR: V 128 rel
HERERR S | W oBET TS o RRESP dR o %anﬁﬁeﬁ, an
at Btmtzm,sck/i\)ﬁ& \W&t30 meNarsjascvuhe receipgede or add
Indl%%%&OF Lo SHQSQEIQ%F 1§mc?£bgp maﬁhilgat %@eé gt
sSupp 2hren ary - servi ces active for® subSCri 08.
I n &@R-al t e2Bat e lTenbedbhieert ofmhddémppriesenf i Ahent poysent
N the split)approach,is usedye HsBsbbddR, o
di renc‘ie?ls%%’en ﬁt eE[}QESETgreqﬁggt rrestré%ge to VI\/ISr-Vata
10030(qSon  WRBCL A4 tR 1Rapye whd kit inn subgribelragiat hef RESEhe
MeSAY §c RN Vhg2121), LaSPRCdival Y%t
Thi Ser, g%ée/LssRuéwloéf%vﬁR-v 158" (of VLR-VA'2111) 1 not
modiHs eGUiOnCﬂfheg appfebh,cant Z’GCtlhe theme @pe or more
reg%&ﬂﬂl@ Q& iQEs Me AS: Bkt hess oM RuYidd&wn
(or VLR-VI 21 1) can directly send the RESET- ACK to
HLRE 191 $2Ps ¢ Hdegad0®f relaying it through SG 110 as
1glone in non-split case. In case of the split approach,
HLR-H 112 can send the ForwardCheckSS-i ndi cati on
direct| $t25ten ARV HIFgH ildét €5890f 27 of i HY 0 Fgh 2
SG I msssafe ktBesaonispleot appsoacy. suBsthier data or
enbodi nent, VLR-V 128 can send the indication tback to
VVEGE™YV130, SRRFERIRS FlrdrheFSSREERTVERE | MOFATEA t 6°
subsidy bern4A. s80 1kb Gre 22y emlESﬁﬂ;tsSga f)komsmilﬁgsk’saat@eofto
subscri ber data nanagenent at e .su

24 4dfESs Y il Yont B Horde VAS arselg%?}r N, m??]sage with

accm{mxarm Wdetch tan entmdisegnéntafy, t WeISCpY eS8t relays the
invgggﬁ 9£ss§%£“¥% Jﬂﬁ@vp5§§?rgt'nggnEbﬁgl SG 110 receives
the acknowledgement message, such as ISD-ACK or DSD-ACK,
from VLR-V 128, indicating successful addition of
25 subscriber’s profile at VLR-V 128, or successful removal
of subscriber’s profile from VLR-V 128, respectively.
Finally, at step 2208, SG 110 relays the ISD-ACK or DSD-
ACK to HLR-H 112 indicating successful execution of the

task.

30

In an alternate embodiment, ﬁhe split approach is
used to add or remove subscriber data at VLR-V 128. In
this embodiment, HLR-H 112 sends the ISD message or DSD

message directly to VLR-V 128, as no change occurs at
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facilitates subscriber's MO and MI activities, while
he -80 WD 2008/ 073234 PCT/ US2007/ 024725 is
w@awsorizbed to one or nore VAS, the subscri berP&I/US2007/024725
infornation and his profile can be updated, or
rmdlfled en required. This epbodi nent S€Ss

' Hoil- 4P i‘t ta&?prté’a%ho P94 BbERriBeP L ddts °F moze
rranng@mam; YIrR-one12d eﬁbodwmnt thé tis@-pcesent DSD-ACK

LGP0y, LI AE2 et e S LR,

subsm iakerose pirofthk enst-Gpedt ataseVLR-V 128. | n anot her
nbodi nent of the present invention, HLR-H 112 can
se Del ete Subscriber Data 10 (DSD) service to renove
certai nFsabsce3 bererdatants omm t Hd owsubsagrhaper 'o§ pPofJdMs

at n\éLs%ag 128, The mpdifieation,qf vﬁhqﬁ SHQ&%% bes s vas
data Cca occur en one or nore supp enent ary
seryfcescbivihasin seceirdawear eivih t Adr campodfimemy of the

SUb rcersep)%r 1:1’1g§nt AtP mg%ﬁsz%g%uéﬂ-&y gr;'gd SS%&” VLR

nmessag ssage to 110 for i1nserting
l%ubfsrccrl BéR dtat aCémse r@rﬁ)vﬂh@ $absertikoein data, records a

r esg%‘stc'r\iggy 'gger %ftt ElpeAhapBd P @g%fo§g’ 11Qhree| AR
| SD nessage or DSD nessage to 20 VMSC-V 130 by sendi ng

theafg@@dlégbhaltrﬁ@tsﬂe%@agéewetsﬁ TorpAr wepngetinfgrpation

eRt kY, MMBF Val30of elyer tshe aSUEP {RS$@a88ct Der
VLR- 128. At step 2206, SG 110 receives, K the

ackhowr @t gerrdiebhessahe, fERithohs INasmEeking PRD- RexgeMs

15 1 ot MRV £828 pui didigCatiirAg sugCessiale admi tdhen neh-251it
subscriber's profile at VLR-V 128, or successful

 eftAI SPISF  SHBSRATbeFUEIBIOTEIFF off WRAYS1pg hen the

respasddrieby.s fcdabl ys cﬁileﬁe@pfr_?&f)&,lsS&ﬂ.ﬂ&pbﬁHﬁchﬁ VLR
the | SD-ACK or DSD- ACK to HLR-H 112 indicatin
suctis sl "¥eddttPoAC T he! ? t ABRES30 § Oé\%mﬁfl?elpﬁatté“e

enbodigienbn, ttre spbstr B @acbrds may be removed from the
20 VLR automatically due to subscriber being inactive for

several days.

For subscriber 108 to allow MO and MT activities,

while being subscribed to one or more VAS, subscriber’s

25 profile should be active at VLR-V 128. As VLR-V 128
purges subscriber data, by sending PurgeMS message to
HLR-H 112, it restricts the MT activities at the
subscriber’s handset. This might lead to a problem, in
case PurgeMS is received from a new VLR, which is other

30 than current registered VLR-V 128 stored in HLR-H 112’s
database. However, current GSM standard is able to
differentiate between the new VLR and stored VLR-V (i.e.
stored at HLR-H 112), and takes appropriate action for

updating subscriber’s profile at new VLR. In this
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used to add or renove subscriber data at VLRV 128. In
this enbodi nent, HLR-H 112 sends the | SD nessage or

w@3sDs/ome3sage directly to VLR-V 128, as no charPgeUsS2007/024725
occurs at -81 WD 2008/ 073234 PCT/ US2007/ 024725 VLRV
12&modinenti nehef Hidyiist¥lat i xaredbepne durgplie waSsage,
FPfﬁﬂﬁ&m,lY% 'é&é&?%scéns§§fﬁkté%ech@E&A%%%éﬂérD§EéA@%&geMs
directly to HLR-H 112, instead of relaying it through
SG mePE@JIas CdBhe framt ke ndew sPLR t oeadeom 5ty Gtoxpd VIR,
repy esenygray fHlbgw di agram of PurgeMS nessages at the
subscriber's HLR, while one or nore VAS are active,
in accordance with an enbodi ment of the present

inventigp. sPupgeMm seimige 113 usedibes weed WLR M andn

HLR to cause the HLR to nark in its records a
subSdy"béf® as ot MP ezl Al €°r THit@ddre, Vith@umpRe - HLR-H
accordigeglyrid eatseaady Fefuesdpakong rend ingsi Nk o& Matirew
request for an MI call or an MI SMsS as if the _
subs®r i"BEF STRISTotVIRéacRAbl &PeTERE | %F ofdsripFatent ishg
10 hepuRdege Me iz sseexh€ e foar sps @t i@ rHk Redk bh? irSg SatBred
for_the norlt;%lit and spl it approach. PurgeMs service
i s {1VvoKBE "SiedLRAR 1 AuBEEP i DAICSSAPRCOIAP i SUARI B red ™
fr gadaies cfud es@oygireg R sisainbdM 108t e4raCt E6nds | &

anat her. _enbodi mente %f t"lriﬁa‘r’ri ?zgnti on,. gzhe subscri besrful

recor §e‘?r%y Be" T évoved e 2tf al? ofraf P E&TT y

dueutoosebshr idtéerbedyty,i pactiawe 230A, BERer dll2dagsponds

Jor_s criber, 108 to_all ow nd activitie _
i 96 3 g UbSarlbal £5 DAL SRoBIE At a3 “Purceus
Sulrsx, i herdisati2ly puotesefwhoultdode. abt isezocatl Wibsdiment

128, VLR-V. 128 [ ubscri ber a,,. by .sendin
Purogfe ‘e §%Sg%r?tt ogyﬁﬁﬁﬁﬁlli i% i eg ri E’%‘g tlﬁle %l‘l’g%MS
actiepistpesiat dt heerguybsioombert'osetaid® et VLR slafilghtthen
| egad sl §1pr oDl &M ar NmctdSEiaPUSGEMEST Rel 8GRI URH dH.0Med
new \I}LR, \I\Ei chis aot hénlP go ? n cur?en%3 reggéi stere °

20/ AR, 1 28d5¢adriad PecdqsRIM] 1q@taeme. Since, the new VLR in

the PurgeMS message 1is different from the currently
registered VLR (VLR-V 128), it 1is un-appropriate to
deactivate the services (basic as well as VAS) for
subscriber 108, as subscriber 108 is present in VLR-V 128
25 (and not in new VLR). Hence, empty PurgeMS message
indicates to the new VLR to delete the subscriber’s
profile from its database, while VLR-V 128 still
maintains the subscriber’s profile. This facilitates the
subscriber’s mobile communication and other VAS
30 associated with subscriber 108. It will be apparent to a
person skilled in the art that SGSN-V can send the purge
message, instead of VLR-V 128, when using GPRS services

to send PurgeMS, to HLR-H 112.
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dat abase. However, current GSM standard is able to
differenti ate between the new VLR and stored VLRV

W@ 2008/073234 ored at HLR-H 112), and takes appr opPCHUS2007/024725
action for updating subscriber's profile at new VLR
In this -82 WD 2008/ 073234 PCT/ US2007/ 024725
enbodi MEAE; WheRCRIRSATE12 Féee| JEITRMPRLg SRS mesaigen

HLR:;hhaJe%Z b@ersﬁ@g&@b%rsgahgﬁus& cheek whsid@mbethehanging
Pur%énd Q,Emassage came fromthe new VLR or fromthe

sto REtiqnye WhiieR QP9 28T g4 sYieph 2382 29tREH 0

112.¢060bMes then Paur oebdinemt VRN 128 sainth mw&htﬂon
erforns

énd _corres ondi n? VLR nurggﬁr HRH 112
ea?‘ltfﬁ:ef'or ToMpEITHy ERRCMRESEi oF. ViR Voca98Mwi ‘f%date
st ot oVhE) . bBotdt t heo VERS eapeaitent icalconjuctioh0 with
Pur request _ca om subscr,i_ber cugrent

oo Ser ol ER B RuF ey PR P12 R0 s B ribbag o
fl aggGssucia asd "1\15 qesgechtf athanga- GRRSEPROr location of
Subsgldher 108, and, sends, a o suegess  message Lo MY
1287"957di ¢4t i ng°'a sUccésstu outcome. I'n other wor
1@t s;tbsspr%é)ﬁ, 1 (ML RFbir A1, relspomjsthlis treaddrRS¢ 128 thr‘rot

an acknow,edgenen 1§§ef% od neg%( ca??' @Hi"%or

Gfé’sc
successtul ot cor n secon
pr eserlenenvend i GRS iiﬁttt@tn-@WVSVLR LeerRurcgéMBor nie@sfagtéie

i's t (Vi 1 hen LR-
112%sen§g§gn afefJ qlg]aé*\/ﬁpaqgjur g%vs %slgagé %%Oatche ng\INéIZO g
VLRlesardbeat hmg; §u§§é§sf26|131 olit copgateS ntidh thvsaeiban’R

14 N 118 1 BupgeMa nessans, 'u%adgtéffsr %tcei{}&inﬂ;ﬁ% SGSN 2403
currently registered VLR (

un-a§eRcepEsat el o S@é&é%b%t@& heSG§€r @ﬂ@ésl% bRS?%eNds 1n

We'éuk%%rY@@ d Oéurx%lrh*eS%IcQ@{orloﬁmﬁzS subgany begs, 10& e
present in VLRV 128 25 (and not in new VLR Hence,

enpiGENPYr g MBS nesisdge f tehdiedreset ot e e WRAEY -

delvelth the sphscehibel s peofdnl esdinesyi tis dakabase,that
ile VLR-V 128 still mai ntai ns the subscriber's
ZCbr OE‘qulNe Q—ﬁ@% Jf%cxiqgltaa?%swnttﬁ)ea SGSN-H, 1f subscriber 108

is located in HPMN 102. SGSN-V 2403 keeps track of
subscriber’s location and performs various security
functions and access control associated with subscriber
108. Further, it 1is described how subscriber 108
25 interacts with GGSN 2401 for using various GPRS services,
while Dbeing subscribed to one or more VAS. 1In one
instance, subscriber 108 sends a PDP context activation
request to SGSN-V 2403 to obtain an IP address
corresponding to subscriber’s handset. Subscriber 108 can
30 then establish a PDP session. Subscriber 108 can use this

session for using various GPRS services.

GPRS location update can be performed by SGSN-V 2403

due to various reasons, such as, but not limited to,
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subscri ber's nobil e comuni cati on and ot her VAS 30
associ ated with subscriber 108. It will be apparent to
w@200p0TReN skilled in the art that SGSN-V can BentS10n0®024725
purge nessage, instead of VLRV 128, when using GPRS

services to send PurgeM5, to HLR-H 112. -
200873575259 PEYY USDDO7R0 J4 P2 5% 1BF 819 ZﬁG$I\bp?ré‘§e'fﬁysln§ to
LI o%\ésdicagwrm@th EPRSek oeasﬂpnoﬂpsaﬁ@ﬁwesubser |rb§d§t61ng
andset on_subscri ber changin e lo At whi
onet bt TYFE YAad i 8oRdTG e AL gte‘g@é}ggdaﬁ% ?ﬁoa sends
errb@dtenﬁrsttr@gldrhene&rsegenguctm\eent UpBatd @HSCEL,ochﬂlon, to
ari ous odj nent s _of e | ocation up perfo
bl s S Tt Lt AR A R B o
and2 4B,. FIIGSreaﬂﬁﬁte&nd 4B, BLES. Bzﬁozand HB- Handlz FI GSues
doe t,ch t he GPR .
sub@EFm%ng ef at%ngﬁgevaﬁ% are no# af% et Fort
10 BREbsersisbes 11@:8 udelattiher sulthieribert Hatsa ré&emaaS@rﬂ.loat
s n@t 24G¥°|¥5§k'vn2§6¥ciﬁé§owl ?é?céo‘ﬁfi a'he, cldy an

f 1 ow For enentin actions i s i1dentical
l(f orI&HﬁAﬁKt heo rq:@nfsphl toappradachlanthatheS@N-it 2406 has

UIO aOC%glgSf‘fﬂhﬁ %éce?‘gsdcrbpss daw h(gﬁngg'ac’lﬁlb%r data.

subscriber's 15 rofl when ocati on
updathes, r eeei vedeby a4EGSN @QﬂD’SV agd6éi aregeiash the

subsgrioh Edgl%nt %&ln 240341 8191 elsrﬁﬁt:a{:{‘ng S&HA%CHLQQ{ 1512

current ocat| on ichis VPW 1 4, hence SGSN
i s ¥rer epdafecer sureferfiuddyt ovigd SM‘\% 24038, §GSN- w I?i403

19€ appaLent ,{ q;i&-per son E%‘ﬁ'a'lh?d di stt'Q_IE adiot @%%N%@ 2403
SGSN- V 240 Is replaced with subscri be

108estadlipleat etFin WWHOW“S@T@NV 22)%3 tReéﬁ@C%%dacWéth

of Gﬁi%bsﬁ{deg%ﬁt§orlx§ca§lhk9£n:raﬁgr papkordy® Ui Ose various
security functions and access control associated with

SUbRRES BEFVLIaRsg. VELFE RSANd| FURSCrdBEL rih e hofymere VAS.
subscri ber 108 25 |nteracts wi th GGSN 2401 for usi ng
vari ous GPRS services, | e bei n subscr.i bed to.

20r nor e IYAZO™E CHIRS |lﬁ§f%ﬁ1jce°f §lh"8 EF YT 11%8 lgéﬁﬁ%tjé‘g

PDP: cenbexdondekt Yatie®Rork may initiate the PDP context
establishment. FIG. 25 represents a flow diagram of
Network Initiated PDP context establishment with the
subscriber, while one or more VAS are active, in

25 accordance with an embodiment of the present invention.
The method for implementing network initiated GPRS
interactions is same for the non-split and the split
approach. For GGSN 2401 +to initiate PDP context
establishment with subscriber 108, GGSN 2401 requires

30 routing information of IMSI-A. At step 2502, GGSN 2401
sends a routing information query for GPRS, such as SRI-
GPRS for IMSI-A, to HLR-H 112. Thereafter, at step 2504,
HLR-H 112 returns routing information of SGSN-V 2403 to
GGSN 2401, as GPRS services are not affected during LUP.
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request to SGSN-V 2403 to obtain an | P address
correspondi ng to subscriber's handset. Subscriber 108
w@2w88®28hen establish a PDP session. Subscri bReT/LOR07/024725
can use this session for using various GPRS services.
GPRS | ocation u date can be perforned by SCE‘SN-V 2403
duebt o &N 0¢40F eal®hs, "a&ucHas, rBHFl‘?ﬂ)t INTRrP_ 9, °f

- 845422008+ 05/ 3233k, PC@'dslNSMZ/ Q24425 PDSUblS)QE.Eb(ﬁHtlfbﬁ8 to
Ieavisg\]g his existi ng SGSN and tr% associ.at.e
Ne hepg

wi tH° 1 SEsNCSBr Vstibbt eBef gsgPt?%ﬁ‘owtlﬁggement
powesselgehts deandeadl, Aindtcapi2#0hatSESHN-W 2403 samdsow

[ I . h t RS, L t
R e L
SGSN606, 2468-v Thereafsteb] istesst@p 248shorHvREh EEN 2401
oSk T SRRRCLL bEPRL A () S, RS age Lo SR v

240% ssage I'ng subscri dat a.
Thereafter, at step 2406, SGSN-V 2403 acknow edges to

HLRH 112 With 80 203 ALK ot 0. Lol 1l 0g HuR thel b

that S success y received PDP a
10t helratsulsseNiHer 240t a.canFub¢ hersplatedt eplt2140§GSS€%N- V34

2403,/ £GGLYeS bR, o ackPoul-eq0auRDLd oM AhR Hebl2 10 an

i ndi cating s updated successfully
W témbdvsmeﬁ\t amf- S@N— \pr24e8t 15 nyddEeyy, HPeHLR Hf3jhure

Fi ngll ¥s %Eﬁ%%G%lq'ntgg&l\énzdfggbs@letb'%kil h9hess CPR¥ble

session wt to proceed with
i Nt 8¢ adiSPOMFPRSSUPBEIIBEF ﬁ‘ﬁ@Nca"ffﬁ%V\F%es\?aiﬁl Gus fa EPRS

§err\{$§1%’ca‘é’t‘&lle bejagagubscrified teuone,or mManghVAS. as,
20 I n sone cases, instead of subscriber 108 initiatin

a PRFPUGREBRTaLveewoER B H filfi afe #FRP PIPScoHtRY 1T

est abld,shmept . & GBre2BrEBANGSENt Scidhdil ey hicagr afbof Gesy
NetworK I niti ated PDP context establishnment _wt 1% ay

sub%tti b QPRI FBLBAEGE Fdr EPPASNEFE Ll i VER T n

accof ghancenam fehtl@&eeméQQ{féTEﬁt r@ffoﬂthefqlf eg@llying further
i nvention.  The net hgd for rre gme netv\‘_iloaln no
20 ni PYHSEd PRI S IHEEPactiGifs PE°Lane forgli”he oR- 88T P

andstde vsplsioB for establishing GPRS session. At step 2510,
GGSN 2401 sends for IMSI-A a message, such as
NoteForGPRSPresent, to notify SGSN-V 2403 that GPRS
interaction can be established again.

25
FIG. 26 represents a flow diagram of MT SMS delivery
in a first path via GPRS at the subscriber’s address,
while one or more VAS are active, in accordance with a
first embodiment of the present invention. The call flow
30 for delivery of SMS in a first path via GPRS, to
subscriber’s address is identical for the non-split and
the split approach. Subscriber 108 subscribed to one or
more VAS, can receive SMS at his handset wusing GPRS

services. The delivery of MT SMS (in this case) to
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approach. For GGSN 2401 to initiate PDP context

establishnment with subscriber 108, GGSN 2401 requires
waosoT28Hg i nformati on of | MSI-A At step 2502CT/(GEBM7/024725

2401 sends a routing information query for GPRS, such

as SRI- GPRS for IMSI-A, to HLR-H 112. Thereafter

st eprlEs@aber HLRE 199D Refk UFHLLEUtSCNg OnAgehr g M s

SGEN1V 2403 tereéﬁ'%N 240%ub88r iRRSs S@IENCRS 2208 Nat the
af fected durin -85 WO 2008/ 073234

ST US3007 02425 et HEAoR 2481 SO RL e Heout PR Tec
I nf@dfs mati garet paubsGmMsbere1s v&6aENy 1 SG8RR240Ins endse &k
otification to  SGSNV 2403. SGSN-V 2403 can th
gen%‘“b(ﬂ‘?l%%o?\f e RERE e Tredi%gs 100 NP4 GE, aeTivered
i Ndt € aduyrg ri bat’ SEGINdYe2408a carrMOWsingstabt+ws BPRS a
interaction with GGSN 2401. .Th at ste
SOSE 79483 s T B 555 B8 ol a5k i LheRRER AR ith
wi thme. 2nxodnd rgBSG 110 at the tinme of interaction.
It will be apparent to a person skilled in the art 10
that SGSN-V 2403 can be replaced with SGSN-H, if
IGubscri ber @8 fsrscurpartt | gmdcidated, | HoHPHNSIO2. 8Ph

er%%.@%g:F%f EBESQ %%ggc ﬂyﬁﬁtldy“ §ME igg Egﬁgires

occurs nter act [on, subscrl
unamLEtanOlUS@H@@R@lS@f \ﬁt@es.ri@%N 24merctar$G§§ndn<é IMSI

failur égﬁg%itfﬂ %%%EQ&B%%%?%; R%tséé\@'za‘b'z Syibcas, 1501

Report ilure step 2508, HLR-H
112sendesl ays ﬂh@-PReébit@PRSFr@iultm@ aoﬁﬁﬁwte@gerﬁemrn ofor

19684\1101%4%ssaee9n%u§ﬁb99' MeRt_af the i QYEMN-GN, ardd Rsds

112 may storé the l'ure delivery report for
apptyaneg tf uFrer@ateer prajcessp ? 50 tredidRrBdl 19 sckpovixEg s

2404, rdpght pagal N Not ihi  rSESMV 12483nd Qlonestcablis 1 NG
GPRS session. At step 2510, &BN 2401 sends for

| NBIGA - ABE3adght %t@@hzégﬁ NBISEFBr EPRSPrass éfie, reprieved

nOtféd&l§GShh¥%£%H¥3ohhat §ERE v ixnber agd i amscan Q@dlrects
est abl i shed aqsl@éanS FIG 26 represents a flag

2 Idﬂ*%ﬂﬁooﬁG elTQ&ﬁ%ﬁ ter, at step 2608, SGSN -V 2403

uses SearchMS to locate the subscriber’s handset. Once,
subscriber’s handset is located, SMS is delivered to
subscriber 108 on his handset. Finally, at step 2610,
SGSN-V 2403 sends the acknowledgement message to SMSC-0
25 801, indicating successful delivery of SMS to

subscriber’s handset.

SMS delivery to subscriber’s handset 1is generally

not preferred using the first path of GPRS. Therefore, a

30 more generalized method of SMS delivery is required.
FIGS. 27A and 27B represents a flow diagram of MT SMS
delivery using the second path wvia GPRS at the
subscriber’s address, while one or more VAS are active,

in accordance with a second embodiment of the present
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ina first path via GPRS at the subscriber's address,

whil e one or nore VAS are active, in accordance with a
wo pooso7eebodi nent of the present invention. TheCTEE1007/024725

flow 30 for delivery of SM5in a first path via GPRS,

to subscriber's address is identical faor the

nontsNtEoandThe NS S vEphr BREKW SSe5Er PBEIF 9HgvMsc-v

subssy i begh 1:@ sONguRIcri POF € 1VAStoC e gigeet Ve iSVB L hirgl
handset using GPRS  services._ The delivery

(i NI SR adB5SAEPTI88 WD 00BN 7 3Ta4 S Eaboalfient, sc

Pi:Tj1L¢Sd2&g}]zlﬂ%22&ed$u@§tcrt}ﬁers»als()&ddmcnm 1B0voHuee &G,
0. and_the SMS delivered directly to subscrjber’s
éeéﬂ'ﬂ ¥403% ncelrheserf‘%r%? pat ﬁ”ﬁ? ﬁ’h%‘?j EF’ |\‘?JTF ’
del whieshy flu$thélef@reh:&ds HOR ass éamate@aﬂttﬁl\ﬁbdehw y108
via_ GPRS. |In a segond errb F of the presen

i nvERti GRYEMIE SKB P derPve? SSEcri peristt SesN
handset. \i@NG?R340051 nglr\AB@-VOIBOrmlav1m£CDm€d patting

\NhIChIS escrlb ter nco .unction th | GS
27 A HSEFT ST 10 t}? if st ﬁec?’ﬁoodf:iré\rneent or sing

1GVEG: cBQhe t s dneinrvet tmNSI\/@atb subtscrideéd 1089w for
SMEC-0 801 requir g hon -0 -
é%lLver 83 M% Eﬁé %égg% q a F%égrggth Y %MSC 13Or1v1a

subseriber' - curren associ ated wit
subGrid, beto 108bsAr it 26@@6%!\/5@ O80¢ Sundgopopsplit

HLRa;?r]o]a%htgﬁd Sg’%%n?pﬂé{\lﬁag%m“ on query for 15 short

nmessages suc MBI DSN- A and GPRS
support. Thereafter, at step 2604, HLR-H 112

S’iCknO\M %QG%M?&QO S&@ 93 SQQ-lWet h tthlge S"M@utti NGubscriber’s
I nformati on o -A and SGSNV 2403. At step 2606,

SVEBGBisg01 fWﬁﬁ‘theBPét riespedes r IRICARY | n¥HOFREF BN ofof

SGEN 2403 and oL MalirA, vl 861 20 VB 11191 SGE_bY i ated
2403. Thereafter, at step 2608, SGSN-V 2403 uses

Seaf EANVE YRS Cr ke el Qe AULTER FP%s ARt 80Tonteds to

subggiiHoen1s, handsetohSidPCahedima3Nbni Sqaedy vebed $ort
subscri ber 108 on his handset Flnall at tep 2610

2B CINesra980356endS 1 ReLaekov SHURITant ThBERgE T oot Step
SVBG @, 251804, 11 ndigaddnag sucerssialsudelvivar yhof rSMSng

to information of IMSI-A and address of SG 110. At step
2706, SMSC-0O 801 redirects the SMS for IMSI-A to SG 110,
on the  basis of IMSI-A information and routing
25 information of SG 110, obtained from HLR-H 112. In an
embodiment of the present invention, SG 110 applies the
VAS logic based on the request sent by subscriber 108 in
the activation request. Thereafter, at step 2708, SG 110
redirects the SMS for IMSI-A, to VMSC-V 130. VMSC-V 130
30 address is retrieved from the database associated with SG
110. Further, at step 2710, VMSC-V 130 may use SearchMs
to locate the subscriber’s handset. At step 2712, VMSC-V
130 may respond to SG 110 with an error acknowledgement,

indicating that SMS delivery using VMSC-V 130 failed. SG
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subscri ber's handset. SMS delivery to subscriber's
handset is generally not preferred using the first
wW@2a08/0t2345PRS. Therefore, a 30 nore general i zedI/De100oR4725
of SMS delivery is required. FIGS. 27A and 27B
epresents a flow diagram of MI SM5 delivery using
thel]scécé‘ﬁld R NOF a SBPRSE 2t tfﬂ’éwaréjdﬁgcrtih@ersgs aéllallégs

Whi § £ N0 AR e YAS & B eaCldtVested M AQGOIMANTE Wedrhis
a second enbodi nent of the present -87 WD 2008/ 073234

PCTISSH0 PrE22925°™ iMERE T Porﬁndrr?eDRéwBu%crﬁtvew G§Fhytno

Secmv@ayh o@f sSMYRCtY H1ROx r e r@ssmguasmcraulaetna&% pach
gi ster via GPRS and i nvol ves interception

110“1% P et me P CBGE S 116 ¢aRSEipEt! raédudFé‘éflbed
t heaigVe .t o VMBC-V 130. However, 5 VMSC-V 130 can send
an error notification to SG 110, whi ch further

qgueries HLR associated with subscriber 108 for

routi ng Iinnﬁﬁ)l‘él‘ﬁﬁddimeﬁ)f slubser pbesérs durléletrﬁ[onSGBNR—H 112
(i.e. V 2403 Fi_nal 0 retrle t he
rou‘f“'i“hgpeﬁ B r%t%h&’fk ﬁLR—éﬁxflquedl r SCPECTHE g8 has
US| pey iR esedStrd e’ SPRUrseent cSGIN npat hIfThEbsccallble | 1O&
for dellver of MB using a_secon ath

1307945 %5 ‘Ef-l’Rg tgg%sjbg%rrvl erg ssug%ﬁrel%s?@ é §grr:rlé FP%SSGSN
nonespleispondippr oachsw@rsdrspéx t 1 &hprioackentl 3-0iGC IMBG- Bt

801,34 debhyer dineySMB Lo Subscrideles 1 AaNdsRt. routing

requires routing rnformation o
subscidriperisn cirr aMS IV AdHYsE A3 1 NBIrthssocsatat Bekp

lﬂLt i?;%*d ber; 7108 4ALe StLP 14,£02,58M56,0 %@%NS\?nd%dﬁ

the routing information query for short 20
mesByesfsath as, SRR SKI7éh: VSICBEN A 24PHer Baif t @RI atthe

St €0, 27080 H R IR TRAPONSnb0s IEC 0. 80104 t babdes.

routing information of IMSI-A and a ddreess of SG 110.
At Bhigp 15270621 BVBELD B98I P BT CheSSVISHSr (FREIsA

0 55 LA@c-vonibhe basds o) Iddsk-4A infoor mesi acasd the
routl ng 25 infor mation of SG 110, _obt ai ned fr%m HLR- H
20 1osuhsgrager’s handset. At step 2722, SGSN-V 2403 responds
to 8G 110 with the acknowledgement message that indicates
successful delivery of SMS to subscriber 108. Finally, at
step 2724, SG 110 relays the acknowledgement message to
SMSC-0 810 for indicating successful delivery of SMS.

25
It would be apparent to a person skilled in the art,

that subscriber A is also able to perform any mobile
originated activity from his handset while one or more
VAS are active. FIGS. 28A and 28B represent a flow
30 diagram of various MO activities from the subscriber’s
address, while one or more VAS are active, in accordance
with an embodiment of the present invention. It would be
apparent to a person skilled in the art that for making

any MO activities, subscriber 108 does not require an
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enbodi nent of the present invention, SG 110 applies
the VAS |ogic based on the request sent by subscri ber
wae®sior234 he activation request. Thereafter, aPCHUS®07/024725
2708, SG 110 redirects the SM5 for IMSI-A to VMSCV
130, VMSC-V 130 30 address is retrieved fromthe
dat HHELEREESLi 4t e¥F widh 88 TRiERe Fiﬁt%eerlforﬁ?é st epfLR-H
27102 %&éﬁlﬁh&@n@ayumﬁear@hh&am@nl Gdﬂt@sst h@th the
subscriber's_h ndst At ste 71
r esPOHE o GG %.Cto Jﬁn t h %‘f‘PS&rEB? ﬁigﬁ gen% Sess the
[ ndimimﬁglbmatfoﬁNSréell v‘eIrPy Lasudngré/wBC\MSI:BO ﬁ“laul:t,ed MO
-.88 2008 732 47
fur?%té‘r"l ptof O ? rdlnﬁa Y%e@ 9§SI ﬁ'gea]cjaglpl?féow of
pat hubs‘EIrebef oﬁ@es aermrelpnama—aﬁcaviioessehsJIssaI®RIfcthhe
nessage nd_  GPRS upport yi
del { vrg_r )?QOF Iﬁ LF?FI)*?rffﬁg usi ng acnoréifaﬁé% nzijtzghpatthﬁe
5 (preesenS(ﬁhWMl@ainh) Inwlticeh PE theMPTIMsy, pabhcaiber 108
des odj, refts of o1 he; Presate
inv ét%%ﬁt ﬁtEO\)/;ﬁN L1Lg4ﬁnae%@ge?¥or msa%gﬁeckl'fo ?‘ totutat
10 f sedmbesi B¥SC108ahagciat@dr egicst éPééIleJchertrﬂémGDFQs step
Sery§ee Qusboh- 134 AURSCHE beke 1% redisskergdi{or (RRSa

servi cés, subscriber's current SGSN corresponding to
subsessiaser 3087 &% SBISMEe SSQHD. 114t cast &pen7igite the
HLRs ) 112, sepgds, tv%r89 13gnsde rouiingg  deahanr@t i epudQig
| MBI - A and SGSN-V 2403. Further, at 'step 15 2718, SG
110PFas@iipEet s ThereNSeto SASN- \A 2403, 280fher efYCeF!, atl6
15t e 1hboQea N¥ 2403 rﬁﬁ%wﬁ@@e dfte rSybsHY i BRI’ Sending

handset wt suc as, PageMs, This is_an
aIt%?%%@eA%s%geVM?gT ead>bf §é‘ar€rl"ﬁ\/se(“88 et By the
VNEK%ééelgohnvéﬁﬁﬂ$nbytSGS%bkﬁéMMEagbﬁeﬂ&KﬁHs%abbe1291cates
subscri ber's handset. At step 2722, SGSN-V 2403

r eshodSest b is@eL 1Bt t4f SHS- aE’krftﬁﬂ%ﬂg MERE s ee
thgﬁrds@ﬂtc&heéntﬁﬁmCCQﬁsfubkﬁﬁﬂﬂéﬁ@éMeﬁH S a@ indicates
ubscri .. Fi na step 2724, SG 110 rel ays
he afcﬂ(‘ﬁ}iﬁfe erfeny ?flestglﬁg Mo gI\/ISC-O 810 for d

i ndi cating successful delivery of SMs.

Subscriber’s mobile communication is facilitated by
allowing subscriber 108 to make calls from its current
location, while he 1is subscribed to one or more VAS.

25 Subscriber 108 initiates an outgoing call to a called
number, referred to as, called party B. This causes VLR-V
128 to retrieve outgoing call information from VMSC-V 130
for IMSI-A by using message, such as,
SendInfoForOutgoingCall, at step 2806. Thereafter, at

30 step 2808, VMSC-V 130 sends MSISDN-A in the
acknowledgement to VLR-V 128. Further, at step 2810, VLR-
V 128 sends a call initiation request using MSISDN-A to a
GMSC~-B 2811 associated with the called party B.
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25 It would be apparent to a person skilled in the
art, that subscriber Ais also able to perform any
woremsles323ori gi nated activity from his handset RI/U8200TI€24725
or nore VAS are active. FIGS. 28A and 23B represent a
fl ow 30 _di agram of vari ous ND act|V|t|es from.t
subscri B8r' £"Cad #rFBEEITSHi | LTone™ T e SUAS éP@entlon'
act s M criiBe ACHIH dARACEpt Wd Rcalverdedi reqtswefr tbevarlous
present. i nvention. It would V%E par ent to pers £
Ski IR SPRAEHE AT 'RET FOr ARk 16 E89 OTaRRT Vit tes
SUb’G}Gd‘I beesci8 doesithoh, r equsceiban }(39 D 26138/ Q43234
2007/ 024725 |ntercept|on oLﬂ%% %%O Seer kjsngIn
ﬁelﬁg red”at “ELEE H "2 112" by SF8praci ng - Subscriber' s
IoceﬁmnmweadddfmentwnfhtméupreaddtesuvamkléﬁSJﬂuhscrlber 108
subscrlb 108 sti t r ' r
VLR Shd T EAT SYRRC Tl LR B acrvL b eng T chats ik
i nvad ve8Gndi0 1 iffheedc alol, ﬁhpwﬂaménteabseﬁﬂwyees1@8tive on
perf rJm.n .non-
and” sIcrtlge%v’ggJC \{Illgnggc%:rg¥ dance \?ngtf%ﬂ?%tel%g gggﬁ{nmg
19 nv*ecntuf@n supnl@@sleaef’ wwv{geswrrsaﬂ@@ediltﬂert°1(§8bscrlber
(pregent 4N XPBJN %Qé%héﬁnde%nbw%nél\és fgomdies Haogg»@ion,
that 10 reac M5C-V associ ated with subscriber 10
At sthssripgp2l 08/NBE- eBENf GEWRYUS St eSSV tte 8B H12
1164 tpeé)elx;.{ﬁﬁsag.%’foMo@S M@NB theVBGudplife £ty
then route the "SM5 to receiver's handset using
st aFRIari@eFouRGtHye pPBCedifr e SUTPRTIRSEL &r p%&fléﬁep BgoAn
| SMEGrH ik 46145, ACknOW,edags 1,drhech or wasid SMScE esiestos
by sending FwdSM5-ACK to VMSC-V 130. In one
enbbili FEWECHIOYMe OresdWf | IRAREAOR tiRgvice, SG 110

acknowlredgerant messagea 1i2ndivcahgs aa sHEEesSf Ulsuch  as
delivery of SMS, In second enb:%%_ of th pr esent

| VEHETSATP Thes S KfonFElpE o TEEaaTad MRS oat oo

faitng emdebageay ysoht t e SMBoscSubser ilmsr ' sremhbiekdérected.
omruni cat | subscri ber

2 Ot ki PBaPF T FoCbur ot 108 ERE L lone
or more of the above messages. As an exemplary case, at
step 2812, VLR-V 128 may send one or more messages, such
as, but not limited to, Active Ss, RegistersSs,
InterrogateSS, EraseSS or De-activateSS to HLR-H 112 for

25 requesting or performing various supplementary services.
Further, at step 2814, HLR-H 112 sends the
acknowledgement message to VLR-V 128. The acknowledgment
may indicate the status, such as successful or failed

implementation or status of the SS at the subscriber’s

30 profile.

In one embodiment of the invention, subscriber 108
may also use an Unstructured Supplementary Service Data

(USSD), message from his handset. For example, at step

-91 -



| ocation, while he is subscribed to one or nore VAS.

25 Subscriber 108 initiates an outgoing call to a
w@200BetB23nunber, referred to as, called party BCT/UR1087/024725

causes VLR-V 128 to retrieve outgoing cal

i nformation fromVNVSCV 13 for IMSI-A by usjin

oshige, SRERTAE  EhdFRIGEOFOUPGOT naEaret ot et BT

2806coml Heeabh@set athi3d SEepoBOB,toVMBR-Y¥ 13D sendeLR-v

MBI SDN- A i.n e acknow edg t to VLR 28,

Fur%%ﬁia E&Pagﬂép ZgioftﬁﬁR-Eg?QQSIQgﬁgs gléalfends the

i niddkaovoaddgmegitesto USLRgY MBL SDMnA traya ev@BCGIiBr28%1 the

ssociated with the called party,B., -90 008/ 073234
%CT?%?US%WHZ%EST‘&‘ “oné Sé‘%f)soc iRent” g?n%%)%g'pr esent

i nvention, subscriber 108 can opt to activate or

regl Ste'irir}ég Varl;ous %“oﬁ@i%g‘é{‘ér%r y.i§9r¥%&ei%g§3 YOS a3
second enbodi nent of e present invention,
subsgriiveer 1108selzar@pert® derdidet i yat edorcrabade above,

\é?r%%;é%ﬁ%HQpl FIRLAT Y1 SETMIGES: vddd ohBi &d (QITROd| PEM 1y

resent invention, subscriber 108 may _
10 ntestriogatvaSt oF 1¢%t r3%Bviang v&RI seBresenéFmat ifeAy dirgram

as, , o e—g9£tﬁééﬁokegft6he SUPRL EIBIHAr Yip Sl M L8 i AGtd VR -
on subscriber’s profile or any other information
peraciivehgonoremastie dupplceneingcy wépyipgegmpodiment of

corfiespandiRg (O SHRSAT I BRE qlQB8ti bk et @gggbﬁrcan be,
enbodi ment of the invention, subscriber 108 nmay send

an ket i vetSSHessdgetto HMLRSPR1Y2 Mepgpaf ecivithg  (SMS)

14 nfrdmbibon ahoutndhecsuppd enBifpatNenSaRVi GeSvasd | Vigata
on the Subscriber's profile. In an 15 enbodi nent_ , of

t he({iS@d eMESFAYRNL? OFLSHAHER SABSCHPHactogn: i@ Wireless

subggdiikbRgof Or SN et war gy sermiteeacSfanl, 10 a web
interrogates HLR-H 112 using a nessage, such_a

| n{EHGGAE LTSS, M o HEERT BV & 6P wF B Ul BESSa9
whi gy 4 herMessages tsestrkf onauthsarm ker «k®8danent of the

redirected. 20 Current VLR associated with subscrj ber
20 0gP &R NS end PBHE T B ndPE oiac?hveat&&r)‘verﬁg%essatgesa.nAAseta{le
exedgd Aarnyathse, reaiesstepe 281i2erdfitR- Vnl128 ereanpdend oI,
or t é%%u sg§1 %§TO§U%£§ send an SMS for activation request

and an USSD message for de-activating one or more VAS.

25 FIGS. 292 and 29B describes the flow for de-
activation of one or more VAS using non-split approach.
Subscriber 108 sends the SMS with a Short Message Entity
(SME) number, intended for SG 110. SMS request for de-
activation of one or more VAS first reaches VMSC-V 130.

30 At step 2902, VMSC-V 130 relays the indication for de-
activation request on MSISDN-A, SME of SG 110 and the
indication of one or more VAS, to SMSC-H 116. 1In an
embodiment of the present invention, subscriber 108 can

send the de-activation request from VMSC-H 120, if
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as, but not limted to, Active SS, RegistersSS,
I nterrogat eSS, EraseSS or De-activateSS to HLR-H 112

wo e008AB28L£questi ng or perform ng vari ous suppl POEOSANY024725
services. Further, at step 2814, HLR-H 112 sends the

acknow edgenent nmessage to VLR-V 128. The
ackﬁWC@dgﬁénﬂ%n&y i frgiacat e iphdlPiatlfe - didchstep 2904,

sucgeasiuli1er shathed sigmkement atuone oy s-alusvefidhes
SS at the subscriber's 30 profile. In one enbodi nent

of e IVEeREi 8RS, SitbSEr Lh8r HrRFeafh§raldo StsB aALe, SG
Unstraictivised gSepileneet aky Sedavagce DRt érdefUsSSDrheck the
rressa%e fromhis handset. For exanple, at_step. -91 WO
2008¥4FP5294 PEY/ USIRFF J24729" SHEET LTI Bare 1981 ve

aﬁmzlzﬁs afn Ushe l(rj@q;uesge,f okG| NBb- Atdreemdhies dwadsetation
ich is routed tog HLR-H 112 via VLRV _12 Finally
at §t®Fs3818, 1k -?;FaibffGSe%Bssf% h@@kné&d zagnﬁ?ﬂ § ohe
VLR: 328 c agshemry beventdli®psicay the Snackaoiedgoeasstul
nmessage on _subscrjher’' s handset.  Li ke var. ous
nod‘??‘?“fétli"ahjsoﬂ noég?‘ﬁ rSFgasse oPVAB® g%t‘?%el"iaﬁlon request
16ubsartd her ' suprafibée a88 deBartineed SMOCe] 1s@bseladwerthe
108 can al so de-activ ope no curren 10
act?%enc\‘?ié. IHES. é@A%g ggﬁq{oéprgeger#gpa %%%OW tnan
di agnramimeht defachievatrkeentof imrmtdpnnpié ¥ABscudmy 108
recei Vi < tivat jon. u in _ac danc i t
i S oS PO 5 L HELIRG 8o £ RCGREIRECELM 120
de-lat i Vendentr eqimsitcacang besucdsgs fubt d4 TAAtédaton a of
1ﬁh0£érﬂ%§§agerh%§r9?§k{3§r,( SM@ slép_ne§§ﬁg,e’ Sé?UISlSOD) sends a

nstructured Supplenentary Service Data
messeje trat EUstsRerIearviGineer BERi &1, HBRW ridi2ess uvpdate

Apphigcat 198 RE of 06l s LVBP) . d tghagt i dsc-& W8l and vLR-v

interaction, an Interactive Voice Response (IVR)
nmesk@yendaadsa "SIt vooer }QatPaPSMler?engg HP &¢nds LUP as

embgeh fTeNlynal i dhend aBEesent taMENdOno Ehesaghlivald QT
request and the deactivation request are different.
29 n B eRenpl ary case, the subscriber 108 may send an
SMS for activation request

Thereafter, at step 2914, HLR-H 112 sends an ISD
message for updating subscriber’s profile, to SG 110 in
response to the LUP message. Thereafter, at step 2916, SG

25 110 acknowledges to HLR-H 112 with ISD-ACK, indicating
successful addition of subscriber’s profile at SG 110. At
step 2918, SG 110 receives a LUP acknowledgement from
HLR-H 112 to indicate successful addition of VMSC-V 130
and VLR-V 128 addresses at HLR-H 112. Further, at step

30 2920, as subscriber’s current VMSC address is restored to
VMSC-V 130, HLR-H 112 sends a registration cancellation
message on IMSI-A, to SG 110. Finally, at step 2922, SG
110 sends back the acknowledgement message to HLR-H 112

indicating successful registration cancellation of SG
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and an USSD nessage for de-activating one or nore VAS.

25 FIGS. 29A and 29B describes the flow for de-
wa@edoswzson of one or nore VAS using non-spli tPCT/US2007/024725

approach. Subscriber 108 sends the SM5 with a Short

Message Entity (SME) nunber, intended for SG 110. SMS

reqbist Fots d&emyas v%?l dn0off*6Re G A% VAS FrpRElIng

I eagh@sn¥doErdn 13Q. t3Gubisceisyy 3962, VMSC-V 130 rel ays
the indication for de- activation request on NSl SDN- A,

SME of SG 110 and the indication of one or nore VAS,
to SVMBSCiH 3¢6ond rerdddigeiod fredte ofrebérec pire®&@nton, when

i nventio subscri r 108 c ct | vatl o)
o “Pratr hBe B 260 18 e g3 o b, 955 the
PCTdaLﬂS%@é’/ 0472510 subsply berodd&B ks I:mdat:edmm HPM\ie-

foracote act |vaf ofe” oFC HOT & VA
Thewrmafdrempratra;uepté@aess SG pé.ﬂ.ﬂDrfrﬂedSlfOQLl%J‘hSESlb$IS 108

ovvndtabselnor er_to chec the t f..oon r
nor@’ (@ %brwt%eert eaggll%?] %Cfcuerng e aéltél \E/Eéél (tjﬁsﬁ:é&isl)]'tﬁ%ollo
l(uatai)ase;llsendﬂr&ashed egnt tvbedd-oget iofatsigmalieguesthange

its S SG 110 sends the
ackfpo?at %ggeﬁ%nsétbgggﬁg g?/SC H 116, indicating

successf ul de-activati on of VAS based on the

de- aCtl\fﬂt !arqnafi:%(}Hgis_é én%o%ﬁﬂgmpyofs%m%\/\%&@%%&qgventlon,
Further, SMSC-H relays the acknow edgenent to

VVBCE VSEBO, eanpr@taéb 291@sefin fan dén%wf@éﬁ?nopft p@e or

1Pr 6RO {RYENLLED, ddoaSURSCELEET 2308 a8 iheqUsst ethne,
for the delivery report, an SMS is sent to his

haneReveTi nditedt F heF lGBc e SENGRLIREILRL | IRSISEHS of ips not

Sery¥d8seq Thereafiier inatasd efx 2912¢ Spbhlnsendlscase of
regi stration nessage, such as LUP, to HLR-H 112 to

UpdEREE MPRIPRIN? RFRH stifsdldsheies Teatr dAR VRIBEIRA 1Sy

and(VleR- VLr128 2and abisdraM, t Bhotiteireeapabidd til@Sre®ces
110 sends LUP as SCCP SW%I nal i ng nessage W t h CdPA set
2 o BPL1Vaddl ed¥r B9 TSP WRIHARD ﬁ‘é?eesasftérlhusat thgrg, s @

291dhedHd Mcklizysendsian tbBDany LUP that might occur at
HLR-H 112. The monitoring system, as described 1in
conjunction with FIGS. 7A and 7B, can be used to detect

LUP message received at HLR-H 112 so that when the

25 indication cof de-activation request is received at HLR-H
112, the monitoring system can detect the indication and
thus perform the desired task. If no monitoring 1is
performed, SG 110 will not be indicated for any location
update that might occur at HLR-H 112, for instance, when

30 location update received at HLR-H 112 is due to
subscriber 108 sending de-activation request for de-

activating one or more VAS.
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nmessage for updating subscriber's profile, to SG 110

in response to the LUP nessage. Thereafter, at step
wWQ@28/073868 25 110 acknow edges to HLR-H 112 w tPCT/US2007/024725

| SD- ACK, indicating successful addition of

subscriber's profile at SG 110. At step 2918, SG 110

recei vede AP taCknSHPE At SEPHRT Y HCR-GY 1012 (Y ™ore

i ndvxat enfucGessf Ulbraggid i ercofint/VSGnYe23thng@adl YL R-afe

128 %%dreases at HLR-H 112. Furth.z)r, at step 30 29 O’MO

as SUSSEFPbel® s 3ur PETRANVBE R ESE5 s Tost8red ¢

VMV vEiB0e s HIAR- Whét@ sends iatseginstipatborsG 110 as VLR-

ancel | ation ssage, on IMSL-A _ta.SG 110. Finally,
S 009 S IS T Aot e o ks BR G aRR e
mesgagaitio ddiRiked1Zori ndd cattingitsescessf uhot affected.
regi,stration ncellatjo . . -93 2 /073234
e s P D23 Eh ! OBpPlicdBiand” A8 TR o
| oognhefcsiigriaddieg (@XEhangelfuediiaent t desubscer i(BBF and
108 S e L e 0 . pr i nt Lon,

eptﬁ%% §8£w¥%$ ”QQQ& \éégi %r&ﬁ@&&’ %gggérlﬂg%% EPQ .not

when nore than one detected to be active in
1@ heafftpattaBase, SG 110 sinply stores an indication of
de- activation request in its database, the
de-activation of one or nore requested VAS is

per f or mEdrf ¥F sebsttiilper pogforaqd Rp PLRRIiSr saberdHPer:

OCCAY Sy1fpi-1€11 PO 4R HRCGHE SImatSon 14Ratl O5d S18t kLl the vMsc
mai ntained in the | oop of signaling exchange from and
to adfyespi Bér PuE®id FuBACHIReEr NBF EPEITh SUPREBRET of S (1RE @

19" 6581 NV OBhe idrepRidit RABBELASHY | SsUSEE f @baming.
de-activation of one or 15 nmore VAS, step 2902 to |
st SPPYES. r WhRl PP RBLRE e 08 hohetRA™ i PP e gP S3R24Lh GRATIiNg
cangglll ateon dresgagfehns nNoOkscres@imed atasSGeldfed N with
case of s_Blit ad%proach. I n case of splét ap r oach, 11
HLRRYPSEF2PRhs 1He rédl SATRY nPoihatiodn STreE™AR- \F2
128)grhewRy ethatdidgaddr esepaid SeliGesepFacese20 as all

2VI\/SC—V 130 during registratjon pr.ocess. Thus.l tt’é%r [

% v,

: , e s
HESY B9 n8PRFYISB 1167 OF &y W UP hat "W gt Occtr®
at bHURnb d4P.bel e pronl dnorfiomg tsy Strepaiasswescribbed Nany

service node-based prepaid systems also use routing
information query for short messages, such as, SRI-SM, to
get the VMSC address associated with the prepaid
25 subscriber, to determine <charging when ISUP call on

prepaid subscriber is diverted through service node.

One solution to this above mentioned problem with

prepaid systems is to use MSRN to determine charging on

30 MT calls to the prepaid subscriber. The prepaid system
issues SRI on MSISDN-A, to HLR-H 112, which can further
request SG 110 for PRN. SG 110 can further relay the PRN
request to VLR-V 128, which relays MSRN to HLR-H 112,
through SG 110. HLR-H 112 can then send the MSRN to the
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conjunction wwth FIGS. 7A and 7B, can be used to

detect LUP nessage received at HLR-H 112 so that when
wao b@sam28ndi cati on of de-activation request i SPCEUSI00ECR4725

at HLR-H 112, the nonitoring systemcan detect the

i ndicati on and. thus_performthe desired taskg. If no

nmonk T98¥ g i%“?f%‘rfo??red’,”eSGeT}f@dWﬁnlt nSf b&PPndPERIEY

forimmatliesat sonllupgaide that PRI ghdqueceurtoaVLRibR-H8 by

112, far instance, when 30 |ocation u recei ved at
L RTATs | SoRALte RN O OB send g o e R
de-paitiwattboMMs@quesito worh deallact puaty nghddmeesor Cabk,e as
AS.. - 94 2008/ 073234 PCT/ US2007/.024725 . .
Fer it 067 SUSSOrT bor B RUBERt | Dod TEo P BRety PRC{As
ands@slilig spnépaiRll aeqoesit diiratelrchan§erbV yl28abg using a
referred to_as prepgi ib I e, qQf.
actrflé\‘ff%lings?a%se toﬁe?gg?sasn%%i%ﬁf eg%/gtn 5 gﬁgéays/ld’s%yf%%n a%ets
VLRIBSN @8 hasedilde sudsscibder dsrgutdli |feromnforbsaribsr’ s
and repaid s I C YIRS re,.pot :
af fre%a?ed%RThe%g%or :C%atég{srtldgr?l %Jdﬂ%gpl ?@g?i oﬁggf oFrepald
1\bbitles axebawris reanamtdd EogPLtveEeCAMEL), Intel ligent
Network (IN) and other service node for prepaid
subscribers are not 10 affected. For MI activities,
per f or mEgwpye pr ephi FMSGbsetdirpes , asascHRH Y4 hageRrHE
i nf of ;80 t hat, 3G 1104L8e i@ e VMR q2ddi@SSnef MT calls
prepal d subscriber, prepaid charging is not a 15
pr ob? efioh@seppid pﬁég%ﬁlﬂ@ﬁbsérhieﬁert ii§ nlutéapi Ag. not
15ovneyear.cawhen sHbagr ieRehd it Soff OfHE NGse RhePaindention,
charging wll be a problem VMSC address associ ated
Wi tPC stSGEPPeO1681S | Broftsdn tWeahsf 8fdeterdh mhgt 10
cal fecdi®bAUit NGheCPasgh kg siyBr epai d sgyatiagesddfasst. her,
as all 20 rerouting operations for MI activities
i nvolve SG 110, billing my be a problemfor the
prepai d 1sulFsest berbodiRyt SEr ¥heephedartbasednpi @paichen
ystens al so use r inforrreati on _guery fgr shor

utin
2 S%esa,dd§ﬁaf] éi, %r_w%msdtgo be a roaming’ ad

prepaid system defines a roaming rate in its charging

ress, ghe

table. Moreover, if there are different charging tariffs
for different roaming =zones, then SG 110 1is assigned
different global titles <corresponding to different
25 roaming zones. In second embodiment, when subscriber’s
VMSC address 1s determined to be a non-roaming address,
normal tariff is applied. This approach can be adopted
only by configuring the tariff table at the prepaid
system.
30
In another embodiment of the present invention, if
the prepaid system can be modified, then prepaid system
interrogates the database associated with SG 110, for

real VMSC address of the prepaid subscriber £for exact
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get the VMSC address associated with the prepaid 25
subscri ber, to determ ne charging when | SUP call on
w@e@parxisubscri ber is diverted through servi CBCHUOS®07/024725
One solution to this above nentioned problemwth
pr ep@ndnsysaernisf 1 ForoinusmnvBRN\ch® mepelidi sy tehacgn ngend
o th [ ubscri ber
sys{ em s %Q%A%Fs{lessa D%-% dll% LFEeErf[Tée V\%gé(r:ﬁ}p?a%
f uradvaressr equescﬂezscsom@téomxﬂ?l\theS@XﬂO ceamifngr therges,

reI t e ich relays MSRN
ﬁiﬁcl&%ﬁ%me twﬁgguéi] %% %%%i \{ﬂ%éﬁﬁ(%}qiz can then send
ihe MBRN to the -95 WD 2008/073234 PCT/ US2007/ 024725
prepai d 13yt empd rhp%@@esybpawﬁatrseﬁ meu%e‘%ﬁn%he AFE
i nvention, SG 110 sénds the PRN request to VLR- 28
by tfsaetncwlﬁg\f%$ GIfEViLABS NETS &GE0 BT oF$ de SCRP, SU\WﬁFhlbers
cal | &thg @@MkYAN§f14YBBCéﬁﬁjég%éM tRcaRb IR BALLYN as, but
address, CdPA, as 5 VLRV . I n second enbodi nent of
t hehPt ex&ntP] nbEHttiesn, Lo, S@OHO Yehts PRN fequesd inter-
1@ r@(ﬁddﬁrﬁory&ﬁh\é 1%%::%&@1@9 a COBRPESS bls%bgérlber
VMSC and VLR t he prepaid system gets N fo
pr epAvGL40Hst? |‘6Pé1N gey eeh P35 rtﬁmsg%%%quebéf’ gne r%’énlmore

VLRiag.heochapgbntg theebl eariMiennt hecyy epaiids &911 have a
subscriber is roamng is _resol ved. However,

addi¥ss 2Be sAEHPEY i tﬁrﬁ?%epaﬁafr%?méﬁ%ertq stﬂgedvptMg
detyuwone chargesiforas heaMissal | snd t ofletda@rpr e@at@lrface

ubscri ber thenthssolutlonls no %]ﬁja%p

n %‘?Fr&srﬁfi%‘il]rf@nttooft ¢ HEDr B8ERTTK- n\}énf’? eoﬁBVlous to
SO|autpecmobOskﬂl&dpﬁﬂbt}&’natrlteatsatadﬂlﬂ‘eeSStm i9Gettbses in
rec?elffed at tcper pregal d s ste S_a speci %I addr ess.

i'r St Birbodi et 0 é’ pP&Sent?Thvefti 8R, When S48

VI\/ISCécanidﬂe@Bes .S Idxetaeldmrmd tthebe aomkmrﬁmgluaddpbesstypes
the a e efi.nes. a roamng rate inits
char %Q sz sy%l\g%tgﬂb\?érrg T Here are different
2Q:harg| ng tariffs for different roam ng zones, then SG

110 i's agsLangd. gl 1187 & AL oRAloihht hESQr kesRANAiNg

to di fferent
ANSI41D is described in the table below as a reference.

GSM MAP ANSI 41D
Location Update/ISD | REGNOT

Cancel Location REGCAN
RegisterSS FEATUREREQUEST
InterrogateSS FEATUREREQUEST
SRI-SM SMSREQ

SRI LOCATION REQUEST
ForwardSMS SMSDPP
ReadyForSMS SMSNOTIFICATION
AlertServiceCenter SMSNOTIFICATION
ReportSMSDelivery SMDPP
ProvideRoamingNumber | ROUTING REQUEST
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25 roam ng zones. In second enbodi nent, when

subscriber's VMSC address is determned to be a
waoesoorsd ng address, normal tariff is appli eBCT/TR1087/024725

approach can be adopted onIy'by configuring t he

tariff bl e at t ste ot her
enbodi néﬁ? opfretsﬁg % l?’nve i 0 akei f tL?he r‘“ep%Fd an
sysdéremrean beammlarfe eckmbohémerpr,epadrd systierly software
interr atesthe databaea socj.at.ed Wlt %fa wére

m ent,, or an_gem 1men contaln nd
real C hddress of 18% prepaid su%s%r or exacaf
- 965 ADv2008/,£0¢8284 .PAT USR0G'AA024 7@5th r@ramemgodJarranftf of

dnstance,  the S em can sen
{nt er rogpat e%%t ness‘%élgg o chl%tf "retTi él\%n%/@f\/ %5
addrigssen tor dér rhge Mt erasiident heommle r eadi mgcrocode,
cha{r%el%mghps aggordance wth the present invention. 5
It w

e apparent to a person skilled in the art,
that the VAS services can also be provided to
subscri BBFEeIorAg CDRMARREILADD cagndagehépe form of a

teqwu@gke%r%gggna§ro@%t MBYcdrtiphe |t ef temputer-
Vol P, WFi, 2G 3G and inter 10 standard roani ng. For

IQx atisiPee aF CENIRULEART SRFSOUB SRR BT PIPY EAIG RGOPBAVRIAde
Myt Ghogse b9, SUPSEhi RenhoctaRR OFithDr & dMputd® or any
support these variations, the SG 108 will have a_ SS7

and-TPEEWBF KT e Eden c 8P ESponting o PHPARRNCE this

netawdcipsiomgl | 2as c@mPSre BNGabEEWOSK | ddmplukaee 2&adable

corres onding to the HPWN network. It woul d be obvi ous
S&r G SHG 1 PRY Fﬁpi‘ﬁaet“ﬁrtthﬁtha‘fart hE&R 4Ry Store.

li ntCBjIlfUaOESaﬁen gi|obé@astasnt ot reet NS May PobghEyvefdro use

th sane techno%lnogjC I n gddltl on Ichereocou!egeg%on

|pletypes OFSrhter fac8s T bR aiTecti o
An eserp) arppariestis ofoﬁ khevieppi ng bet ween GSM MAP and
ANSI 41D is described in the table below as a

referen@ﬁe medium can be an electronic, magnetic, optical,

electromagnetic, infrared, or semiconductor system (or

20 apparatus or device) or a propagation medium. Examples of

a computer-readable medium include a semiconductor or

solid state memory, magnetic tape, a removable computer

diskette, a random access memory (RAM), a read-only

memory (ROM), a rigid magnetic disk and an optical disk.

25 Current examples of optical disks include compact disk -

read only memory (CDROM), compact disk - read/write (CD-
R/W) and Digital Versatile Disk (DVD).

A computer usable medium provided herein includes a

computer usable program code, which when executed,

30 applies one or more value added service (VAS) on messages
sent to a subscriber without affecting the subscriber’s

mobile  communication. The computer program product
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GSM MAP ANSI 41D Location Update/ | SD REGNOT Cance
Locati on REGCAN Regi ster SS FEATUREREQUEST

w0 niogrgat eSS FEATUREREQUEST SRl - SM SVBREQ BERI/US2007/024725
LOCATI ON REQUEST Forwar dSMS SMSDPP  ReadyFor SVS
SIVBNOTI FI CATI ON Al ert Servi ceCent er . SMSNOTI FI CATI ON
Re pBHES®BEDel § $AM198 S SMDPIPOMPY R4 dSRBRME nGRARBRT ROETI NG~

REq_‘&%-EVl%Z VO 3@9&&71%334&8@%@321%7/@%475&55cﬂ-h&r for
present invention can take the formof an entirel %r%‘h‘ier

har dWeré LéAbodifeRs, Brrentiiel §tsdffwate EWbodl

orf@fbg&moldpﬂsmc&orﬂuamwg hotihabar dsar eoraftde r usable
software el enents. I n accordance with _an_enmbodi nme of
5t R PRBs entds neRRt (K LE b Tar B i WG RY But Thot e
i mddeadniag fadomess eanaeshderstubsofiwe andtess from a
m crocode, i.nplenents the i tion. Furt er.nor.e, e
i nvedts o o%adtﬁggal%g&f’ﬁlﬁa?lornm oafta 35 oRBuT & Brogham e
pr oshikedcride e esHidhlcenpnoan a:r@gnmtzaroduzbe trsetileer dncludes
ConEUt er_}%etaedrabll?sa dl u?rwf;? j di ngdepr o%pm QPQEJ the
0 fio

use” by, in connec mput er or
10 nswknm:trubar’e.xemwtllted SWJSIOdanmg F@ddriehe, pulnq)dmg éPC@‘FﬁCB’I

descr rma l%l’la &aql%léggr ?é&!%l % O 8onyrlflt e{nd'l%gg.@glle for

medt um can any appar at us that °Can contain, store,
15 sgonmantiioat ehe pom‘:pagatr@reorVAﬁr anspod@tabﬁ@epmgpamted

for use Ry ogqin gonnect ?Qaew tgk fRemi NSESdCk O@urther

executl on  syStem  apparatu devi ce.” The medi um
canibelwlesepectroHicr, usaghetProgrept Fedg  for updating the

15' CRLIOMRANELL Gy | I ARREH: 0T BeAbEONdUCS Or By SLem (e
apparatus or device) or a pr opagatl on nedi um
Exanpisgesf sent to the subscriber’s address, to the SG.

The computer program product further includes a computer
usable program code for applying a logic corresponding to

the VAS on the redirected messages, at the SG.

20 An operator uses one or more variations of the
present invention to provide subscribers, associated with
its network, with one or more VAS even when they are not
in the coverage of home network and are in VPMN networks.
The present invention facilitates the subscribers to

25 subscribe to various VAS without affecting their mobile
communication, even when they are in VPMN networks. The
system provides multiple VAS to the subscriber at the
same time. The present system allows the subscriber to
subscribe to message forwarding or other VAS,

30 irrespective of the status of call forwarding. The
subscriber may forward an SMS to one handset and calls on
another handset, and may still be able to make calls from

his forwarding handset. The subscribers who are
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a conput er-readabl e nmedi uminclude a sem conductor or

solid state nenory, nmagnetic tape, a renovable
w@eowpltes4 di skette, a random access nenory ( REGA/USH07/024725

read-only nenory (ROV), a rigid nagnetic disk and an

optical .disk. 2 rent exanples of optical djsks

i ncife? EB%aﬁisrdlréﬁfworFe%%e 93 nEhdr y° Q%ﬁﬁ@]\/kogh CDMA
conpact GdMsknetwbemI/ \Mrbt eaJ(sGDakR[eV\) tand;ulasgrik&l to the
Versatile D's D) . ut.er

V
pr oVide§Rer 8? Q Agi u% Seé’ &r‘?ﬁfu#@ OnLIsaL%eg’ ﬁf%)%er
codmlwaitehmu\bhelm exetulteids aB0 applivesMDnectovinbes from

al ue dded servi.ce (VAS sages sent_to a
és/ubscrl%o S vmg’t h\éﬁ? a% c‘% su%s the SEiUESCI‘I &7 ST Fobiie ®
conypen chitlitenind heppowgut etrhamr ogmamp ps odpat by 98efWhing

2008/ (123234, FGT/ 1520011 024L5R. d LOET 4NCLfeS nBuever,

conpu usabi e pr ogram co de for = receivi ng
actdefdtiiop rféyuest rilresmitshe svibscrilper irmensacel patdang

oned’ﬁct%rt\{ﬁﬁ a gn sga ml N &9 ytggfeﬂéggrf§m:ered.

pro her i nc corrpute usa program
1Q:od@liﬂmughetm¢€éwllqgnt hends sled Er L dpamiggvisitead can be one

Sw J;Phdh%g s@?x‘}'{f‘cﬁu% apgd, e, S‘é@éﬁrﬁrﬂ%r s%l@@ﬂfnegﬁlfcéo&@en

hone | ocation information dat abase associ at e
subS¥irlishete  The-conpuiteer ©pr b afPPF odBREaFas-t Hgyus, the

i ncludes ipay Cowutp%rovyééépl e thogramsgage Q& iSEOr i g ch
the 10 subscriber's visited swi tching address, the

honRrqv3Egei oﬁubﬁﬁ¥6?%t i it hdat 3basemBERieSss YiFign  of

13 ndé&?etermlrﬁ@rspﬁﬁtﬁlé/s?ga'g@g tth8nORea Ok i NP 8 VAR A3 as
dat abase associ at ed th the SG The conputer program

pr oERFPRTEAr theé&< s ied Lﬁﬁ’ég‘ LY SRteeteUs4aBPe program
code for updating the 15 hone |ocation information

dat abase to redirect the nessages, sent to the
subscriber's address, to the SG  The conputer program

pr oduct Tﬁgrtp@sgewcgyg&ﬁn A SATOYLEL,  UabLenprOGLAT ¢

code for applylng ogl ¢ correspondi ng t on
t heuf‘reedﬂlallécr%]eﬁtﬁéséa@e‘éaluat ag¢hed %rvzee%nato@@m@érthelr

2HSES ARG PEd MGV RE | HORSHOEr 10287 s handset can make or
receive any calls or messages, while being subscribed to
one or more VAS, irrespective of his current location.
The present system allows subscriber to receive a copy of
messages at his handset while one or more VAS is active
25 for the subscriber. Furthermore, the subscriber can
indicate one or more desired services that he wants to
activate or de-activate without affecting other active
VAS. Further, the present system caters to both post-paid
and pre-paid subscribers. Moreover, the present system
30 provides one or more VAS based on whether the subscriber
is a VIP subscriber or an ordinary subscriber. Further,
the present system also facilitates the operators by

allowing them to provide services based on their choice
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present invention to provide subscribers, associated

wth its network, with one or nore VAS even when they
w@e@snm234 i n t he coverage of hone network and BCEUR007/024725

VPMN networks. The present invention facilitates the

subscribers to 25 subscribe to various VAS w t hout

af fard i AR iieicetkobi PRELIAGRMUMPEART O &¥nfWAEIF hERF ™

ar erdyenVRWN metMor ksndebge weYSt gre prondckessead tip) e the
VAS to the subscriber at the sane tine. The present

syst#AELPBhs hél_ubber iMsesages §68‘§crt|h8ée &lﬁé&hfgteed

for wedirRgaps Mildaeed VAS,thd0sydteaspective of the status
of call forwarding. The subscriber nay forvvard an SNV

to one handset and calls on another hangset néa(}/
a ve

3till bePEbI¥™PE fRkE Cal IN°FFbm SHPEST o ﬁé?ﬂ%’??&
hanﬂrS@IudeTh&n}SUbfdﬁ\biibefﬁorNWQfar €omp@9n¥\D é’rﬂﬁﬁ:/n@ﬁBQ34and

PCT/ US2007/ 024725 ted with net
= 05raPEe BT ROCHRI Cid Geh) TORRBFRS 475 A oBe AR

t 0 sydrsaride t@lidﬁebesebmpcmt@f ¢ﬂ’lespb$_3&i€£retns within a
i nv ntion. Sub criber _can |n| |ate '
and €& V& %Sct iSYeETes Of r rTEand e?% %%Setsem
1hei agnubscs | bed 4lone @roumbece MA& Ay spabefi bf epthmy
appr oaclgl t@at cant, 51°| s spamhb Jdefining %I lter ?y]{eerss
s WETHCRAoWn 'and 58" use, however, i ning er
rulreesndny adesubssrl bed |dattensun\petp¢’m1§s deand:e@ften any

th p are n i:Lpere 1Q b
TYw%nbfh 8 Iﬁméogﬁtg’ggn 'sellﬁ Ieg%o}lr?llﬁg fi tyersuréla%r be
onecor@flntaheogololﬁt ioghsr RowneyEor-evesd t APBPYEINGS| gy be

gm é& 1tr18n%ut]f 81:|h| Sfﬁr?ctfllolnge{)f S@f@p?ésér{@ s§9@éﬂi

nmessages subscriber is provided with a
spam ser vi ce, \Nhl ch provi des subscriber with an
i mpr ovedtvesliwd obe 1Boget rglati NEh S pARTL HRSS aFETPPRYHS

reaghi g shis nhapdsehs SbecggpégfﬂédtQSQKPSEbHQuﬁﬁﬁnélded
filtering services. e present systemfacilitates the

subdesiderteots apdércatirreepat edo AnEPRASISEB &llde s date
seryiers ahsafYetQfonthehrodidd LegUStieNned coebwkseaddtfle

23UQ§§L¥?€KnSt2%ggS%% %%ngn%giéygoral register transfer,
logic component, transistor, layout geometries, and/or
other characteristics. Computer-readable media in which
such formatted data and/or instructions may be embodied
include, but are not limited to, non-volatile storage
25 media in various forms (e.g., optical, magnetic or
semiconductor storage media) and carrier waves that may
be used to transfer such formatted data and/or

instructions through wireless, optical, or wired

signaling media or any combination thereof.

30 Unless the context <clearly requires otherwise,
throughout the description and the claims, the words

"comprise," "comprising,” and the 1like are to Dbe
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receive any calls or nessages, while being subscribed
to one or nore VAS, irrespective of his current
wo omanixned The present system all ows subscri be€T/U82007/024725
receive a copy of messages at his handset while one
or nore VAS is active 25 for the subscriber.
Fur $9ertee, the RubdEFtBRIVcarfePhdi Tat £PFRESYr Tor &7

desifeds3eEVhEasnbiati e seaBks tiut aet ty¥yadsy,0lin a sense
de-activate wi thout affecti ng%ot her. active

\ / er, . VAS, ,
Fur¢heringlvdipfesBit 3%t 2 A et 69 6Pn" p88tparetnd
and: iy eripaiuda 8 UbS GFlidean SnuftyreeMen, ihfiRuder esenplsyst edn
O provi.des one or nore VAS asegpgn whe _trcer t he

) h
ub3tHBEr FERETV PHIGSLYT ber W SBRdHhar yhe  words
subsgdidiar v Puktbefrider, t'he"quesent "vgsbent akao words of
facilitates the operators allowing themto provide
ser ?/Jr“l:lé?rbé%artbnpﬁ%éfi (r%ocljfg‘%féeapg Jf(%g% 5008/ 8@%@%451“
PCTAMS200 AnQ24425icdnrd ponfigur atfi ahisesppnigsition. When

Operators cagn further earn _revenues, from sendefs o)
ar "B a9 z'toéd By Fﬁ%g %rlljbrsecfelrﬁélF? Wi ?21 he ?rfests%%eosr
16 r omvthosea tbhackl iigt ed cogensler sa1dr e bf ockgae by fohéowing
Sysgr?tnénpsreTQt?iocnosqurqent§ t%fe. Q\Egﬁ?eqtn %Xét ?{the%‘iﬁ' dithe
aboVe-SPAEF tie any codnbi nati on o conmputi1ng ‘conponent s
anditeteviiceshepeirsit Bnd dmgetheinative ednpohdrfegsoint e
preggsntt system can al so be conponents or subsystens
withina I|arger conputer systemor network. The
present system 10 conponents can al so be coupled with
any nunmiée ebowt hégscréohrponent siylnstratrsiwembodysentss of

th COnTQl L er MREREY devieesxnandidatér ¢
1|§)np§1§‘7 ut g%?tdge&{/%tcegs%gi%taﬁgggﬁunqoer of c)({)nbi nz;tionrs. °

| n hidlitt i1, PEEYeRuNdETtedy tocdhBi RAEFbIE ofordt Kesclosed.

Pr OGRSISOr 5 DASEd COMRRYAERESt MY £he andd SaldpibBy @, the
functions of the present system It should be noted
t hapretratyvap YOS corporfescsivaft sEPoREY KeFei It IvEy e Ve

desgrifedsusing: GNP Ervakdednodesi Gt ibasl sran@gbesible
expressed (or represented), as data and/or

Wnsyieti 6HE BRbii Td T VaFFBs ISPt eF2 reudqoPet +oc

in the art will recognize. The teachings of the present
system provided herein can be applied to other processing
systems and methods. They may not be limited to the

systems and methods described above.

25 The elements and acts of the various embodiments
described above <can be combined to provide further
embodiments. These and other changes can be made in light

of the above detailed description.

30 Other Variations
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20 nedia, in terns of their behavioral, register

transfer, |ogic conponent, transistor, |ayout
w@ews®wtRNsLs, and/or other characteristics. PCT/US2007/024725

Conput er -readabl e nedia in which such fornatted data

and/or instructions may be enbodied include, but are
not |imEreYides RAGAYS ot | BR%t Gfiéﬁbc%oﬁed?% jose  of

var b e afrQr BRi (€. G ,th@p&ucalandrrﬂ@m%tsl Y Q!’Lmltatlon on the
seni conduct or stora% 5’1}) and carri er. waves
E’f%‘}' ¢

maySCHRE Red 1% W h 957 bt ejdudléltéa%\h‘%ﬁs (of a

[ nsgm&rtd Okar t Iappu}gllmgvm dsr@ ess, mopéi &allve Obd\ﬂbcﬂ edervices

|gna medi a rrb nati on .t her eof

R St T 2afTy R0y thog  SERGIIPRE, o pigdugnoREE e
t hetaescr smﬁsmbaﬁds t hemathidiens, doh@umﬂfact&on" conpumsegu's

d the_like are t.

200%)617%2‘@%5 Pé?iquﬁéidﬂﬁaz%ffé c%rrf% ruea sr?erp of the
i NChrsiang semwmgnopp:dgedofo @nrsexcdassiryetor those of
exhaustive nse;. th i s t. S
T netiaS, SEUE e M R I £ e B g e
10 heh&vengmemr cmscpbalecal Pumberralso el prksenhe lplvamaion
or | [_Qu p v t ,

48 SRR RES gAYl oML Ol o
\ADYIUSdefe ngkwe e asnpewrlrb@ﬁermtbhet mn@oelprmrit@at Hore vt

194 %r%@gnt Vethléﬂymﬁﬁr tl'sguiaéremrctthg)@ﬁ/ olfm tlgfnénted

app ication. he wor d is used in reference
to anl GRS of 3tGwo %‘?MAIO WO /| t@h“ﬁax i eteovePs Ay opther

15 hep fQld @WoRGC e RY BTt 11QAS cofMh 0kt L hHes Iltnemﬁlum end
the list, all of the itens in the |ist and

ConbieRRt 308 SPTENELY tcoREigRracheo I°P§faterw@f€58vé "home”

desggd Ririkon OfyHilchusheat adrgambodi smatsind, B theve the
present systemis not Intended to be exhaustive or to

| i nFaPaidipy eseht 8Y%R enfRSFAERRY pr @i s@E G mneighboring

di sgdostts, Widrenspesidi eeeabadisnent Srreftionsd borders.

gxan'pl es for, the present systemare described herein
illust rat ive purposes, various equival ent

nNodifd Calka@pSear @indessi flee system of present invention

detailed in the illustrative examples contained herein
are described using terms and constructs drawn largely
from GSM mobile telephony infrastructure. However, use of
25 these examples should not be interpreted as limiting the
invention to those media. The system and method can be of
use and provided through any type of telecommunications
medium, including without limitation: (i) any mobile
telephony network including without limitation GSM, 3GSM,
30 3G, CDMA, WCDMA or GPRS, satellite phones or other mobile
telephone networks or systems; (ii) any so-called WiFi
apparatus normally used in a home or subscribed network,
but also configured for use on a visited or non-home or

non-accustomed network, including apparatus not dedicated
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20 within the scope of the present system as those
skilled in the art will recognize. The teachings of

W0 b@spresent system provi ded herein can be apptT/E@s2000024725
ot her processing systens and net hods. They may not be
limted to the stens and net hods descri bed above.

25 ’Tﬁet‘é}w&l%\ RSt SUGP PRe NPAPPOUs SMRIGPRENt 821

dﬁ;@%ﬂ)@edr ab@ﬁﬁov@amdxﬁ_woﬁr&@meﬁsi 0 pmvuﬁe émxretzhteﬁnment
enbodi nents.. These ot her changes can
TR TR Bl ARoh et 419 G doBery R an S8 6 Ry Sthes
Var hgpd @itss- dd W& 20086078234 P§Hn{di$2_;0031/1&)245251v1ng
Provi ded aboye for the edlflcatlon of thos

or dF FEFSPERM F2F P he? et , NUd Rbt "88” %O"I‘ﬁ n{“‘?%‘f‘?%ﬁ? on*

t heevetopeiof thexédianki onjevaces dematd ed for receiving
illustrations sche for _app n e or nore
vaIﬁ%ﬁ%ﬁﬂi§89§%ﬁ§n cR4t 5 Cf%%&% oﬁ?négﬁ& %%l ‘Sent"tora T one
subsetathensw whadet @fdseevimg at h@subsemu benbscnmvbelrl eid
conuni catjon. Numerous,  vari ati.o an dif L ons,,
wi t PFF nnnthe Spl Frt ofeﬁﬁw S§Y© reczenjtcglgnveg <|H;gn valquallk
10outskﬁammmunl¢arndneseeqﬁlpmend|m&mytskfdﬂ an¢¢uaqyet i ¥P

VI e\évorr%]:untlb: tl?%OdISn‘%Qt S h%thO%Q I'o]%‘yo%lgggn $ Sq)091§gg or

For “exanp resent i NvVent i is I npl'emente
prlﬁ@nkdqﬁ'fron1the poi nt of view of GSM nobile

net wor ks as described in the enbodi nents. However,

the present invention may al so be effectively

i nplemafcedbion GRRS N 3EbadDVAn t S\CHVIKhe W KEbeTetigder ofhe

lgnypEQJEﬂf 1vost WRr K Qf s MR A0 fdn€Follows the path of
t el econmruni cations in which end wusers are normally

confi geledoryrdsat it wrthim ArohodecalhébfoPRIEY to @

whi ey they pey MLy taubsedif@ce Dot Stave, tHgch a call can
capability of  al so operating on other neighborin

net Wor k3, WRHEH mipievenchidracridss WPhtler nEt§ orfdipscriber

bor g@f&comaglgei@o@l)éa@ﬁh@ﬁm ers t41e oS ksipapl of opr esenil,
invention detailed in the |Ilustrat|ve examp
2Qon?%ﬁ%ﬂ¥isﬁé%ei?F motion-picture display. 1 ernatlvely,

those devices or calls can be for text, video, pictures

or other communicated data.

In the foregoing specification, specific embodiments of
25 the present invention have been described. However, one
of ordinary skill in the art will appreciate that various
modifications and changes can be made without departing
from the scope of the present invention as set forth in
the claims below. Accordingly, the specification and the
30 figures are to be regarded in an illustrative rather than
a restrictive sense, and all such modifications are
intended to be included within the scope of present
invention. The benefits, advantages, solutions to

problems, and any element(s) that may cause any benefit,
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are described using terns and constructs drawn | argely
from GSM nobi |l e tel ephony infrastructure. However, use
wo@R008872Bese exanpl es shoul d not be interpret ePCEES2007/024725
limting the invention to those nedia. The system and
met hod can be of use and provided through 3&; %%pe of
t el CEFERTAP catIon§O I WER UNTO i RAHET nP Wi tRoutEcome more

i mptatdu@Red( i )ar@nyns®bitbe bd elepbonyedetwork critical,

including wthout limtation GSM 3GSM 30 CDIVA
WO SEPRST  SSTRTT e EpRDHES Gr SJEHEPEngh; i oF al)
t el ephoree cnetmwr ks or systens; (ii) any so-called WFi
ﬁpparatus normal |y used in a home or subscribed
etwork, but also configured for use on a visited or
non- home or non-accustonmed network, including
apparatus not dedicated -103 WO 2008/073234
PCT/ US2007/ 024725 to tel ecommuni cati ons such as
personal conputers, Palm type or Wndows Mobile
devices; (iii) an entertainnent console platformsuch
as Sony Playstation, PSP or other apparatus that are
capabl e of sending and receiving 5 tel ecomruni cations
over home or non-home networks, or even (ivV)
fixed-line devices nmade for receiving conmunications,
but capabl e of deploynent in nunerous |ocations while
preserving a persistent subscriber id such as the
eye2eye devices fromDiink; or 10 tel econmunications
equi pnent neant for voice over IP comunications such
as those provided by Vonage or Packet8. In describing
certain enbodi nents of the systemunder the 15
present invention, this specification follows the path

of a telecommnications call, froma calling party to
a called party. For the avoi dance of doubt, such a
call can be a normal voice call, in which the

subscri ber tel econmuni cations equi pnent is al so
capabl e of visual, 20 audiovisual or notion-picture

di splay. Alternatively, those devices or calls can be
for text, video, pictures
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or other conmuni cated data. In the foregoing
specification, specific enbodi nents of 25 the present
w0 poogiti2an have been descri bed. However, one PET/US2007/024725
ordinary skill in the art will appreciate that various
nodi fi cations and changes can be nade_w { hout
depBfEhHigals r 6praaaceR opteash t AE pHESEnt 17 nvEIRoTBARTAEed
set héagidhihnitd kmtgkatys bel ow. Accordingly, the
specification and the 30 figures are to be regarded in
an illustrative rather than a restrictive sense, and
al | gsuatyonedi farcapkonsi @&teoni Nt ended to be incl uded
ithin the scope of present. invention. T benefits,
v B e oS BN G, bALE ™1 ce e, S BRtaAg ar e ( 5)
t hatiopse aapsecaiiynbemef | (MAP) - didd i WOc 2008/ 073234
PCT/ 007/ 024725 adva ge,_aor solutign to occur, or
to Bg(?%n%gng%eozzﬁ’%ﬁbﬁrh(%%;SaPFegler?SF F%éfﬁe construed as

a critical, required, or essential feature or el enent
o&g%é or all f the clains. 5 -105 WD 2008/ 073234
= 2007P82%%25 Technical references (each of which

10s bhgiaporal bdlarhérbécpnimunii tst iemtsi sestyem GBVHO2Z+0n
NAP%géﬁ%§52h09t5f¥}a ig%ggé:%% C§ﬂ4f€ ﬁ%gsa Service (SMS);
t el econmuni cati'ons System ( Phase 2+); FobiTe
Appl6atli3oA0 Parits ioMAP) 4 Sp&eil ¢aeatlidgh) (3GPP TS 09. 02
version 7.9.0 Rel ease 1998) GSM 340 on SMs 10 Digital
cellul ar tel ecomuni cati ons system (Phase 2+);

Techl cAI8 pealdMfdt i on of the Short Message Service

lgShga%kﬁfﬁgﬁgq£Hﬁé@of¥féég anﬁt#%nBeE§§%€% 12883 G5M;378

on CA Digital cellular tel ecomunicati ons system

(Phesecomiped Bpmlicaizers Aspl Mehtlometherk Mpdianged Logic
net weiie1FnBaggsed ;Logi c
Stage 2
(GSM 03.78 version 6.7.0 Release 1997)
20
GSM 978 on CAMEL Application protocol
Digital cellular telecommunications system (Phase 2+);
Customized Applications for Mobile network Enhanced Logic
(CAMEL) ;
25 CAMEL Application Part (CAP) specification
(GSM 09.78 version 7.1.0 Release 1998)
Signalling procedures and the Mobile Application Part
(MAP)
(Release 1999)
30
Q1214-01218 on Intelligent Networks

Q701-704 on SS7 MTP

- 106 -



(CAMEL) Phase 2; Stage 2 (GSM 03.78 version 6.7.0
Rel ease 1997) 20 GSM 978 on CAMEL Application
w@e@soTB4 Di gi tal cellular tel ecommuni cati ons BYBUS2007/024725

(Phase 2+); Custom zed Applications for Mbile

networ k Enhanced Logic (CAMEL) ; 25 CAMEL Application

Par 7Y1CAB) 4spreci’i €a¢fon (GSM 09. 78 version 7.1.0

Rel ease 1998) Signalling procedures and the Mbile

Application Part MAP) (Rel ease 1999) 30 Ql214-Q1218

on PRE&EIA76gert Net wo¥ks Qr01- 704 on SS7 MIP - 106 WD

2008/ 073234 PCT/ US2007/ 024725 Qr11-Q714 on SS7 SCCP
%69 on SS7 ISUP 5 3GPP 22140 Stage 1: MVS

5Ser viteg23&PP taerad: IfhyeesVi®ticti onal Description

3GP§’Gﬁx6b4>,Q4M\&aFg@r urat Burdftd okl aes WARRO, MVB
hitecture MVB dient Transaction 10 WAP209

Mvs3‘é?1%a?|§§éPa¥”f‘%ﬁ OrTi‘)‘?s \Fﬁdz%%ﬁcc??szu

PCT#AISR0 16 28725 t e ABBENDI X Acr onym Descri ption 3G
Third ener ation of nobil %éACI\/I | SUP Address Conpl etion

Mves¥i N1 ¢ 1SB EAREIRT Me83age ANSI - 41 Aneri can
10Nat woralo BMantiadagsul asidd ut e
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#41 ATI
Model
wa\ppBiozass on for

Application Part

Any Time Interrogation BCSM Basic Call State
BSC Base Station Controller CAMEL Custom zed
Mobi |l e Enhanced Logi c CAP CaP&l/US2007/024725

CB Call Barring CC Country Code CDVA

Code Division Miltiplexed_Access

CdPA Cal l ed Party

Agdress CgPA Cal ling Partﬁ Rﬁ%‘?]@%s CLI Calling Line
| de
SuwchFﬁ??Yﬁw | nf of nePETF3 Q§E§}De5t|nat|gn PointCode
DSD_Dsfet e_Subscr Th¥fﬁ:9eﬂﬁﬁ@?#QQ_EﬁéHﬁﬂééngL_£¥§y4;__
call &Yt o npdel Ppﬂﬁp&rpi h8F Wi CEA2%%R
F Eor®dMd- To Nunber W (3-'\.'5‘!34‘:1
GM.C &NEEVHYy Mbbil e @a%%ltqa&n b@é} APpel W%ﬁeﬁ&ﬁtme
5C-F GMBC in FPMVN #&VBC- H GVSC in HPMN_ GVBC-\_GMSC

i n| VPRRLGPRS Gener al APacKde EBARFCS9sien  GSM G obal
Syst eBCE%r Mbhi | e GSRRSSE Catb Seatiei Badshi t chi ng
Fuhct B8R gsnBSCE GSMB&ee \itesiopfiandkoHRict i on  GT
d pbaFf2NER | e HLR HonButlowderdn ReglisafionH REgr Mobile
Fotward-to nunher| Hl Bphanced Logic

CAP Camel Application Part

CB Call Barring

cC Country Code

CDMA Code Division Multiplexed Access

CdPA Called Party Address

CgPA Calling Party Address

CLI Calling Line Identification

CSD Circuit Switched Data

CSI Camel Subscription Information

DPC Destination Point Code

DSD Delete Subscriber Data

ERB CAP Event Report Basic call state

model

FPMN Friendly Public Mobile Network

F Forward-To Number

GLR Gateway Location Register

GMLC Gateway Mobile Location Centre

GMSC Gateway MSC

GMSC-F GMSC in FPMN

GMSC-H GMSC in HPMN

GMSC-V GMSC in VPMN

GPRS General Packet Radio System

GSM Global System for Mobile

GSM SSF GSM Service Switching Function

gsmSCF GSM Service Control Function

GT Global Title

HLR Home Location Register

HLR-F Forward-to number HLR

HLR-H HPMN HLR

HLR-V VPMN HLR

HPMN Home Public Mobile Network

GTT Global Title Translation

IAM Initial Address Message

IDP Initial DP IN/CAP message

IMSI Internaticnal Mobile Subscriber

Identity
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HLR-H HPMN HLR HLR-V VPMN HLR HPMN Hone Public Mbile
Network GIT Gobal Title Translation [AMInitial

wedasesr3idkessage |[DP Initial DP I N CAP nessageCT/iBi007/024725
I nternational Mbile Subscriber Identity -108 WO

2008/073234 PCT/ US2007/ 0247
| ntel TMSEHt  Net wolrk HRMP IMSE ol | i aent Network
Apﬁli;Hfinn Par t Ik#ﬂﬁﬁh'
| nter ARRP Pr ot ocol | | Q?nﬁ@ﬁLéﬂﬁB'|Nﬁ%ﬂor§p§RRL1&a?%ﬁQ| Sert
| SD_MABE| nsert SubscERERHTOPAEENT NeEVPRE FtdLYonal
Si gnallPGat eway | ISTPIPRECRaFFHRACISTP | STP-F | STP
copnedfed t o FPMN STEntqrappiend SR rdqeh < Edefo HPMN
STP__ESPP | SDN User WF tINSERE | SHRSEHALTE e
Redir &8€i on | VR | nt épkaineféonst SdIpakdiemay| CS
LoCat E8FP Ser vi ce | U InesiiriaghoR HTE | UP_MAP | acation
Uptat 8STR#P Mbbi |l ARHTR cebneatehie RN SURhi | e
Count £§T@gHe  MCA NobSTR connpess CedePMFE Sithi | e
Equi pAB8Be MGT Mobpi | &S Msgk Fatd e MVS Miltinedia
Messad@RSer vi ce MVSCIivbdunidnBdéa &f ive 8sageeSeieni ce Cent er

IVR Interactive Voice Response

LCS LoCation Service

LU Location Update

LuP MAP Location Update

MAP Mobile Application Part

MCC Mobile Country Code

MCC Mobile Country Code

ME Mobile Eguipment

MGT Mobile Global Title

MMS Multimedia Message Service

MMSC Multimedia Message Service Center

MMSC-F Forward-to number MMSC

MMSC-H HPMN MMSC

MMSC-V VPMN MMSC

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Station International

Subscriber Directory Number

MSISDN-F Forward-to number MSISDN

MSTISDN-H HPMN MSISDN

MSRN Mobile Station Roaming Number

MSRN-F Forward-to number MSRN

MSRN-H HPMN MSRN

MT Mobile Terminated

MTP Message Transfer Part

NDC National Dialing Code

NP Numbering Plan

NPI Numbering Plan Indicator

0-CSsI Originating CAMEL Subscripticn

Information

ODB Operator Determined Barring

OTA Over The Air

PPG Push Proxy Gateway

PRN MAP Provide Roaming Number

PSL Provide Subscriber Location
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MVSC- F Forward-to nunmber MVSC MVSC-H HPMN MVSC  MVBC-V
VPMN MVBC MNC Mobi |l e Network Code MO Mobile

w@riogiorase£d MSC Mobil e Switching Center NMSI SDNP@®DDE1007/024725
Station International Subscriber D rectory Nunber

VEI-SDN-E Forward-to—purber MSI-SDN—NMSI SDN-—H ”DPM'
NVBLS 31.1;_ Mobil B X Aharas i Re, Infp
Forward-t o numbe VERREE Lv'.._*?!'._ gy EOIN. VSRN_MFE—Mbbil e
Term i!:"-n NP hf;_i;":i. je..-t iL-ona
Di gl i B Code NP NunBefiy Iﬂeéﬁrhﬁeq\lmer‘ion@rﬁluﬁﬁorted
| nficator O CSI_Qrigfpaltii%g CAMEL Subscription
I nf or #BBi on ODB Cper 8PBr REER®FHni ﬁ%%orgar]?ﬁfg: e oPkRte
The__Air_ PPG Push rn‘i@@d
NuhbheRSPPSL Provi de RE$<%S BaF2 Location - 109 \\D
2008/ §%8234 PCT/ US20892H Parrhent syt iomplqfypgaon
SubscBEBBr | nfornpt i SRITL REAREHG FnHPREEBr PARAA
Roam P d ﬁwamﬁﬁﬁﬁgnﬁo¢¥ﬁﬂlrfﬁ%ﬁﬁi due to
unsup6Ptied f eat ur eHRMB SCRP R@qupqt Repart Basic cal
st at e SGmdel Signaling Gateway
SGSN Serving GPRS Support Node
SGSN-H HPMN SGSN
SGSN-F Forward-to number S3GSN
SGSN-V VPMN SGSN
SIM Subscriber Identity Module
SME Short Message Entity
SM-RP-UI Short Message Relay Protocol User
Information
SMS Short Message Service
SMSC Short Message Service Center
SMSC-0 Originating SMSC
SMSC-F Forward-to number SMSC
SMSC-H HPMN SMSC
SMSC-V VPMN SMSC
SPC Signal Point Code
SRI MAP Send Routing Information
SRI-ICS MAP Send Routing Information For
LoCation Service
SRI-SM MAP Send Routing Information For Short
Message
SS Supplementary Services
SS7 Signaling System #7
SSN Sub System Number
SSP Service Switch Point
STK SIM Tool Kit Application
STP Signal Transfer Point
STP-F FPMN STP
STP-H HPMN STP
TCAP Transaction Capabilities Application
Part
T-CSI Terminating CAMEL Service Information
TP SMS Transport Protocol
TR Traffic Redirection
TT Translation Type
uD User Data
UDH User Data Header
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RSD ReStore Data SAl
SCCP Si gnal

Connecti on Contr ol
w@oousrd23Po0i nt SCP- H HPMN SCP SG Si gnal i ng Gat PeRYSHGEM4725
Servi ng GPRS Support Node

Send Aut hentication Information
part SCP Signaling

SGSN- H HPMN SGSN SGSN- F

Fo

rwal8Ht o _nunber

SCEher SBSAE NeaArRIVN I SESN tSIrM

Su
SM

bscisber | denti
L RP- Ul Short ©Me

ty WNbstuduetuSME Shiipplhkestayy EnBeryice
ssafetdRel ay Protocol User

In

[ or wa6i on SMS S

hor VaMes $dded Stanviice SMSC _Shor t

Ve

s5sagerServi ce G

ent BisitSBCe0atGrdngRaat sttey SMSC SMSC- F

Fo

rWalNdR+D nunber

SVBx weSNISECe HNUdReN BMBEC SMSC- V. VPIWN

SM

SC SBR-1Si gnal P

pi ntPMbdBRSRI MAP Send Routi ng

I n

or mak+wvn SRl -L

CS e Seird Routing | nformati on For

Lo

For

Si

Cat vEBc Ser vi ce

SRI v &M taPVSente Rout cinond Weotemt i on

Skhast-r Messag

e SBoSuppl-enemindrey BBsVi ces SS7

jnalvMpg-yst em

#7 HEBN v System Nunber SSP Servi ce

SW

Tr

t chhMPoint  STK

SI wpihooimsKi t Application  STP Si gnal

ansfvepn Pol nt §

TP- i £ 8dPL ST Robli HPNIN 58Pk

WAP

Wireless Access Protocol
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TCAP Transaction Capabilities Application Part T-CSI
Term nati ng CAMEL Service Information TP SMS
wae@sepss Protocol TR Traffic Redirection TTPCT/US2007/024725
Transl ation Type UD User Data UDH User Data Header -
110 V\D 2008/ 073234 PCT/ US2007/ 024725 UDH User Data
HealleT1aidi cat or USSD Unstructured Suppl enentary
Service Data VAS Val ue Added Service VLR Visited
Location Register VLR F Forward-to Nunmber VLR VLR H
HPWN VER VIRERP/PHERE VIFRPUVIERY Vit et MBSTFe ‘Siltehftiy
OeNgEe{/ \%‘MS%&I\:/SBEQK/MY d\x;ho Mg‘egésbl\/MBGtVl‘wﬁC H HRWAc YMG
- VP sited Public Mbile t wo

P Wréits gu%cceé’gy%tb]t”gcol the 11 W50 ?6?%234”‘%116
PCT/ US2 @Q#h0247e25 on}l  €heaimerhdd d&mpsethnd; for applying
one or nore val ue . added servic ;1 QD fressages
sent to a subSeHi"BAF  8"wi FRbY aa ectTRG the TF ©
subscri babssrimi | or cenviktdayi ame tdwe mztehodAs, at a
conpris ecei vin tivation request fromthe
subscri ﬁégn? mgagtafcea?}fnsgghe or nore S/AS, at a
18i gnal i ng garémuyﬁv@ﬁﬁg'the subscriber's visited switching

address and the subscriber’s address from a home

location information database associated with the

subscriber;
storing the subscriber's address, the
15 subscriber’s visited switching address, the home

location information database address and an
indication for activating the one or more VAS in a
database associated with the SG;
updating the home location information database
20 so as to redirect the messages, sent to the
subscriber’s address, to the S5G; and
applying a logic corresponding to the VAS on

the redirected messages, at the SG.

25 2. The method of <c¢laim 1, wherein the VAS logic
corresponds to at least one of SMS forwarding, SMS

transcoding, SMS translation, SMS to multimedia

message enhancement, an MMS forwarding, spam
control, spam filtering, SMS advertising, SMS
30 logging, barring blacklisted sender’s messages and

SMS copy to an email address.

3. The method of claim 1, wherein the VAS logic is

applied based on operator’s preferences.

-112 -



10 retrieving the subscriber's visited sw tching
address and the subscriber's address froma hone
wo omanixsd | nf or mati on dat abase associ at ed w t hp@T18S2007/024725
subscri ber; storing the subscriber's address, the 15
subscriber's visited swi tching address, the hone
| ocation information database address and an
i ndi catiteor fasthadt | yAt ichgid he, oneheakinDreVASiIhstraber's
dat abase .,associ ated wi.th the SG updating,the ho .
| ocat | onVlisr’i?’%ﬁ%rra?"flgcﬁW&%?ab%%deresfo g% a3 tY)lsrlgt !ar g@f’blle
t he nmessageshimsent Ceotdihe (SUBS)ICri besosiagedr essitht 0 the
he SG and applying a. logic corresponding to the VAS
n the srug’aFF c'?% rgn% lss‘atgﬁ%se,8 %t“%oﬁ%'sa 25 2. The
met hod of claim11, wherein the VAS logic corresponds
to at . t 0 f f rding,. .$ r odi ngy ;
SNE t Fanitar o s 18 i o1 mud e hedhsgaone  Heldeion
enhancenerfoynani MVBid ordwardi iy, aspame doverebn fsgaster
filtering, PV advuartysing «HM3.3Q.L0ggi ng, barring
bl ackl i sted sender's nessages and SMsS copy to an
lemai | address. 3. The nethod of claim1, wherein the
VAS | QQirgel $uerARR! bEdcDagEh OB, ORREAL 8bnS: 1iGher @REL
- 112 WO 2008/ 073234 PCT/ US2007/ 024725 = 4. The net h_odg
of clai rnl, thterdgitabesRy sabseriiler' sleqadilPed WA
addr ess {8,823 Sid0d: Mobi 1.8 £nSeht chinid Eates A MVBE red
associated with the 5 subscriber's registered
net wor k.ne5%oTke net hod of claim 1, wherein the home
jkocation information database is a Hone Location
Regi ster (HLR) associated with the subscriber. 10 6,
The nBtHEE BELRPAI A C1dRt Rer YIRGHEr LB nYL ST itngation

information database is a Visitor Location Register

(VLR) associated with the subscriber’s registered

network.
20
8. The method of claim 1, wherein the subscriber’s
address is at least one of a Mobile Station
International Subscriber Directory Number (MSISDN),
an International Mobile Subscriber Identity (IMSI),
25 a Mobile Directory Numper (MDN) and a Mobile
Identification Number (MIN).
9. The method of claim 1, wherein the SG and the home
location information database are coupled to a first
30 network, and a visited location information database

and the subscriber’s visited switching address are

coupled to a second network.
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in the database, a visited location information
dat abase associated with the subscriber's registered
wWmeisore34 15 7. The nmethod of claim6, wherei nP€TES2007/024725
visited location information database is a Visitor
Locatign Regi ster VLR) assocjiated wi.th the
subscritPber’ ST?%gi“?Fé?%d)Ofnefm. %20 FerehE Hethodesnd
cl ai m 1,newherkidnd hee stthsar hbetork aaddiessicslat | east
one of a Mobile Station |International Subscriber
Directory Nunber (MSISDN), an International Mbile
Subscniiber | dentmdétghdd M3l )qla2b &, MebeteirDi reggtiovyng the

unmber ( nd ,.a Mibile . ldentificatiop Nunber
MN). STk E R Rod 70 6741 L OHE of ROPRE S Bhg T
t he homesubksocateds | afdremat icpmpdasedras eemiiagc oaplredt 1oy

a first ., 30 _networ and i Si | ocati
i nf or matl'ln%ﬁr %ﬁlaqtr)la?éleg d ‘%reeéh%rgogﬁgbg?' ‘lgr(l)\r/l\ldssllStD(I%]dof the
swi t chi ngbaddiless arteo  cogpl edome alsexoivd netrviprkation
113 \Aodzagggéogszm PCT/ US2007/ 024725 10. The net hod
of claim9, Wherein the second network and the first

Ifetwork are identical. 11. The method of claiml1,

whereip retrieyi Rgcile o5 SUDSEr iberis ¥isi tgdating tn
SW tcl%?hg adg}?ééssg%nd t%e subscrl'bewr'g addrgsétlng the

conpr i séemesendiasgian r odtitagme i ihor N3P Squergpmprises:

correspandigigy t @ an Ml SYi9t ridhien m@tf'bb% 1 t Réme
home location informati on” database. 10 12. The net hod

of cl ai rhoEatiwier B iPrip8ALH ndptaResehieh | Bt PHipcriber’s

(5nf or matj;qn. dat ahasen CRNPLESRS's $SRNAENGiditkdStlocation
regi strati on nessage to the hone
information database being replaced by an address of

SG.

13. The method of claim 12, further comprising:

20 fetching the subscriber's visited switching address,
upon receipt of a registration cancellation message

at the SG from the home 1location information

database, when the one or more VAS is active.

25 14. The method of claim 12, further comprising:
causing the home location information database to
send a registration cancellation message to the

visited location information database.

30 15. The method of claim 12, further comprising:
relaying from the SG, a reset request for the
subscriber’s profile to one or more visited location
information database associated with one of the home

location information database and the subscriber’s
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| ocation informati on database with the subscriber's 15
visited switching address and a visited | ocation

w0 nfosiomasd on dat abase bei ng repl aced by an addee€pESwH7/024725
SG 13. The nmethod of claim 12, further conprising:
20 fetchirpdilbe wubsorichbept sofvitdiet edsswi tehiasg from the
address,, _upon receipt_of a.registration cancellation
nessage hoé“te ?%%até@nf r?%frrcf nﬁglﬂ%%asﬁaoga?i iy i%ﬁ?oérérmti on
dat abase, when the one or nore VAS is active. 25 14.

The nmgthod of, cl gim 12, offu!fctl';%@ COPr {51 gy &ogn%sfiiQSng:
the honme |l ocation rnfornati on databbase to send- a
fegi st r ariughnganesidrattion pesshgestbsttider(psprefile at

| ocat onnf oraatien daianase. wlodnicithe RELONLOT o
claim 12, further conprising: relaying fromthe SG a
reset rdggésitdter thpesuagydber remodl pe gfdmmani eatoie® -or
nore visited location information database associ at ed
with one of the home |ocation information database
and t Ré- subs®hrs beptiked -af 4cpip0bB/ OFBEBYLN causing the

1PCT/ US2QQ 2024723 RhRbH1Ls . UPOELdiggel Rt Phartifg T BSMler
request fromthe home |ocation information database,
at the S€IUest THE netfod BFsAe4i m 4exatigpt hemformation
conpri Sigd@apase causing restoration of the subscriber's
profile at the visited |ocation information database,
to facilitate the subscriber's nobile conmunication.
17. The. met hok ohe€hati Mi6.cluher @i calshag tddeprifing:
1gestorati on,conpri ses: sendi ng a roam ng_nunber

I} equest SEBUHE RACSH BT T UL O i 1HGF Rt fO 04t Xhakked
18. The 1eekbdsh ofnfdrab81dy, ddtbdzBer teoRpEi Siofg: loddtion
sendi ng ofile restoration request fromthe visited

or
| ocat i oﬁgfﬁf’%artrfé)f‘i AtPeSbase to the home |ocation

i nformati on dat abase.
19. The method of claim 17, wherein the roaming
20 number request 1is sent to the wvisited location
information database based on a mapping table for
the subscriber's visited switching address and the

visited location information database.

25 20. The method of claim 19, wherein the mapping
table is created from information associated with a
first network, the first network and a second

network being same.

30 21. The method of claim 19, wherein the mapping
table 1is <created from information retrieved by
monitoring roaming signaling exchange associated
with the subscriber when a first network and a

second network are distinct.
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19. The nmethod of claim 17, wherein the roamng 20
nunber request is sent to the visited | ocation

w0 nfosiomasd on dat abase based on a mappi ng tabl epdDUS2001€24725
subscriber's visited swi tching address and the
visited location information database. 25 20. The
nmet hod of claim 19, wherein the mapping table is
creat ed. fromidf geemid opr assech ated whehedn £hé Shapping
network, the first network and a secqnd  network bein
sane. 30321i° TheEEtRIPHIEL PRI A 157 %\MSPE?‘??%ehSXChan

mappi ng bettabée ks rereat eskforemadnafl @r neidoad metwbew,edihe
\E/)\ny noni t ori ng roam gﬁ Si gnal [ ng, exchaqg% assocj at.ed

i th t hd'$absTTirer Wheiha FPIETY REEWRTk &80T a7 él6ha
network are distinct. -115 WD 2008/ 073234

PCT/ US2007/ 024725 _22. The thod of claim 19,  wherejn
t he rrgspi ng tabl @e?}%"dcr%gt 8@; sgd SRSERHT RUB{AtLNG the

dat abas@écexchangatibet weafioandtifost nettabeke andtocaprises:
second network, t first network and the second
net wor k 58P Hy dfst 'lﬁ(?? rfg.ls%a:tlr%lt HO Sgﬁecleté)i rﬁcrf nome
1fvher ei n lepdatémgirtfremahiore daoedbsenwith orhmtiwrscriber’s
dat abase .co i ses: ., sendi I nst regjstration
nessage Ko (Ee hséqurécibnq o@gtglrg#i nb%opﬁat %%gnla%tee\?ab% e °"
W th t heddubstrdfbéf's visited switching address being
repl aced by an address of SG 24. The nmethod of claim
23, further conprising: 15 sending fromthe home

| ocat 26n i nf Bremaneorrdarlbadein 23reskirtheguersmptoping:

lf he SUb‘Qs%Hipﬁcﬁ ' 1_5ro_91r QBél Borlel 1888+ 1 H i%ﬁ?mé/ti_ﬁjnt %gtabase,
ocation 1 nformati on database associated with one of

the honme IF6eat i BRAUSSFOLRRL Fifh SWPECABRSE Samfofhke to one
subscri Ber' soReOf ih8itdd 2Brcathen Mt Roshkraftichai Mhedvase
further conprising: . . .
associated with one of the home location information
database and the subscriber’s profile.
20
25, The method of claim 23, further comprising:
receiving at the SG, an indication of at least one
of an updated visited switching address associated
with the subscriber’s registered network and an
25 updated visited location information database
associated with the subscriber’s registered network,
upon a receipt of a second registration message from
the subscriber’s address at the home 1location
information database.
30
26. The method of claim 25, wherein the SG monitors
the receipt of the second registration message at

the home location information data.
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receiving at the SG an indication of at |east one of
an updated visited switching address associated wth
wo bh@sptdscri ber' s regi stered network and an 25papusioed024725
visited location information database associated with
the subscriber's registered network, upon a receipt,
of a 2dcond Fogyinetedi 6h AE_¥age f MORF et hethe monitoring
subscri hefipsi 64lr esspaing henBonexdneati 0bf infsagesi Odt
dat abase. 30_26. The nethod of claim 25, erein the,
SG noni t9P8LiMe 1 BTESpt COPPLTE s@%onﬂ“?eé???ra PGRtLon
nessage iatforhfeidrodathiecat.i on i nformation data. - 116
2008/ 073234 PCT/ US2007/ 024725 27. The nethod of
| ai m 26, wherein the nonitoring conprises: tapping
t he exghangeTné mmswages atainsiajnalwhngein nke ceppieg is
to the hon% | ocatj on inforna&ionnggégggsgis e%SCoIhf(i
met hod di°*¢PARTR 29¢ BhefErH e TApp GG Y HErT 6P R
by an exicerhal S¢oni toring system coupled to the SG
10 29. The nethod of claim 27, wherein the nonitoring
conprises. retrieving a |l ocation change notification
10r om 2Ke hon®hé¢ onetthiodn oif nEbe imatd on wietrabaseie I@niTheing
met hod of _claim 2 : [Nt [t QR ey -
conprisé§F$f%%%%Tg?fﬁgg%ﬁgpﬁbﬁgcgggg}?%ﬁﬂgﬁf%gﬁé?fgﬁlon
dat abasefro8l thdHenget poak ioh &hedmmationt&tabasappl yi ng
the VAS 1logic conprises: sending the redirected
nmessages to 20 one or nore forward-to addresses, _
i ndi ca@Ped i nTheignetded it conit etfuestnersdn e HAALREHLINI
(9f clai mgl,; wher el Be- 0tk ABEE 1JcQEYE didfQ rmation

addresses are stored I n the database.
database.

31. The method of claim 1, wherein applying the VAS
logic comprises: sending the redirected messages to
20 one or more forward-to addresses, indicated in the

activation request.

32. The method of claim 31, wherein the one or more

forward-to addresses are stored in the database.

25
33. The method of claim 31, further comprising:
querying the home location information database by
the SG, to retrieve routing information
corresponding to the one Or more forward-to
30 addresses associated with the subscriber.

34, The method of c¢laim 31, wherein sending the

redirected messages comprises:
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25 33. The nethod of claim 31, further conprising:
guerying the hone | ocation information database by
W0 b@s8B234 0 retrieve routing informati on cor rBGPUSNTIOR4725
to the one or nore forward-to 30 addresses associ at ed
with the subscriber. 34. The nethod of claim 31
wher ei n sendFﬁb“Fﬁé“gré@F B E T hRSS agedd %ﬁﬁﬁr|§%§l the
117 WO 2008/i343234 RGLebB2Qhd 024725  extracting the
subscriber's address fromthe acti atlo t
retrieving afeT%QEFHSn%th?ﬁﬁran?o Hddr sgog?gﬁFthgrom
one or norend envast-idcaddressesosidded skl $trredSin the
gatabase §5 The nethod of claim 31, further
onpri si ng?3*3°858ndi ng the redirected messages to the
forward-to address upon unsuccessful delivery of the

redirected 1 nmessage to the.for rd tq.,address .i.n
earllgg attgh , aﬁé$e|% oﬂe or %@re ﬁ%ger ComprlSlgy
corres p(‘madslenglnq Otheheredéde cet et ssBgSAgES Taree frce:iwemi to

by the $3..30. 0% TRLNOA e 8! aLM A%y WReLRl MLddigeia

stores ne of "Nore nmessag
10 or war dimegsefes heo nmssagewamasuunswtﬂegsfU1 pm ehelier

earlier ﬁ%ﬁﬂpt wikhe i ANGOBL DO, Af lsal gbg’lcom‘%%@h@mg

sendi ng redirected nmessages is i ndépendent of
status dfo ghel reCQ@fefJQW\/aTremSﬁgeﬁi rﬂﬁeca?@%fﬁtb)bﬁ ke SG.
subscriber. 38. The nethod of claim 31, wherein the SG

redirects an MV5 sent to the subscriber's address to
a forward-t oTeeldpreidwd Wieslaiat 63 of BNt GPRarli A§OTeS

135 as trE%eVége b§ éﬁ?é %%s%ggégn%ﬂyat%Q@Sgorég%dlxaeof the

nmet hod of claim 38, whereinthe SG intercepts a
recei pt MF SRS MVE SnBEF G bR Jsréﬁpet%aﬂtlﬁé attempt.
subscri ber's address.

37. The method of claim 31, wherein sending the
redirected messages is independent of status of call

20 forwarding indicated by the subscriber.

38. The method of claim 31, wherein the SG
redirects an MMS sent to the subscriber’s address to
a forward-to address, when status of SMS forwarding,

25 as the VAS, is active in the database.

39. The method of c¢laim 38, wherein the SG
intercepts a receipt of an MMS notification sent to
the subscriber’s address.

30

40. The method of claim 39, further comprising:
sending a forwarding request by the SG to a first
MMSC associated with the subscriber for redirecting

the MMS to the forward-to address.
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30 40. The nethod of claim 39, further conprising:

sending a forwardi ng request by the SGto a first
wORBSzR3OCci ated with the subscriber for redi reCt/USI07/024725

the MM to the forward-to address. - 118 WD

2008/ 073234 PCT/ US2007/ 024725 41. The nethod of claim

40, wherein the SG sends the forwarding request using

an NNM1interTH§eme§hdﬁzof”Kﬂdﬂ&tW@d Qﬁe@éaﬁntﬁ@,SG sends

wherein eflrst MMSC is cougﬁ f\flrs% net wor k

and a seCEnd°IMBE "EsETHAtel’ ‘%ﬁ‘“t Hlé FORAract o

address is coupled to a second netmork 10 43. The

W | A2er f achd 04 PaPl ERE I BTCRES Sifond RAERISC

44. The irsetd‘mq_bleﬁ tloaian I;rwmeneenmarﬁchearfdora/\aselccbrm Hsc

addr ess |Ss ataéeedas 1t8n§hé)f Oth? uboscardldbggss ad%rgﬁd to

a mobi | € SRaber: associ at e e SUBSEY |

fi xed-| isneenomberetwankemai | addr ess, a Session
Initiation Protocol (SIP) address, a Voice over

I nternet Protocol (VolP) nunber, and an RSS feed 20
lgener 48or addressethys, oThelaigt Hdd oherdil rmhe, figpst higMsC

COmpr i Siags B GRENT 10308096855, 00, 1NepSC1R o tne

conprise a roamng identifier while the SG

communi cgcesd WiMI¢.a 25 first network, when the
subscriber is roamng in a second network. 46. The
met hod of claim1, further conprising: presenting an

addred4- of tHee S@tth@dc@ﬁpﬁi@é“ a mnotherson r g igyward-to-

tbdentifign-ubil g the l%@%@'fc@ﬁ@%u\ﬂst:bl@ermsr S$Hdress,
net wor k, when the subscri ber present in the first

netmorka-4Vﬂuﬁﬁenﬁ@?ﬁ@da6§OQﬂ@%tefltpuﬁpﬁe§ubscrlber, a

conpri Sifiged-line number, an email address, a Session
Initiation Protocol (SIP) address, a Voice over
Internet Protocol (VoIP} number, and an RSS feed

20 generator address.

45, The method of claim 1, further comprising:
presenting an address of the SG to comprise a

roaming identifier while the SG communicates with a

25 first network, when the subscriber is roaming in a

second network.

46. The method of claim 1, further comprising:
presenting an address of the SG to comprise a non-

30 roaming identifier while the SG communicates with a
first network, when the subscriber is present in the

first network.

47 . The method of claim 1, further comprising:
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- 119 WD 2008/ 073234 PCT/ US2007/ 024725 receiving a
de-activation request at the SG for deactivating one
wo@roosnTR3MAS;, and querying the database for steCTESWNT024725
the one or nore VAS. 5 48. The nmethod of claim47,
further conprisi ng. storing the de-activation_ request
in the datab5¥!Vang Pe-qfﬁg‘ﬁi:?ﬁ@tjtoﬁe HHPESF ot itg’ﬁ SG
i nf or matic@nded®: idat ah@sehes @ ragsoted vaedi &rect t he
nmessages sent to .the  subscri ber,lc to {ﬁl;@ sui%sg%i ber's
visited swit 8 NG 92887 e2353RAEn T 8he> WSS $Tasf PV RPF ot
t he dat abase.e #89s. The net hod of claim 48, wherein
e-updating the 15 hone |ocation information database
onprises: facilitating the subscriber's nobile
conmudiBcat i onhe meltépeéi of tdieisubscriubenes opimgi i ethg:

swi t chi ng addr ess bei ng_repl b n dress
SGina r eglsé?rrlzi]tgi \gﬁc%r?esgggacgfévnat%%?gom)éfﬁ%e%g tIC)I§t hgge
hone 2Qatebaseormnidnfor mati on database. 50. The net hod

of claim 48, wher itgnée- Updat i ng. t hgocgttthggl Lgﬁngtoirggtion

i nformati on databasée tonprises causi ng
IDocat i odlaitpbaseratd ors dat gbaseerct25heomgesaes sent to the

registragi.on, gancel w: iéga T2BS 200 ! hesiBG WRgkEhIhg

t he subscriber’s visi switching address and a

vi si t ed dddeas$ orvhienf erqratfiSohAs Ratdgsen her dapah g -

repl aced by an address of SGin a registration
message sent fromthe SGto the 30 |ocation ,

i nfor A8t i on B disdded ahdckadsy FBt athafginrhge-updating the

jsubscri bgges MRikeon cOMUBLEAiILN. datkBBse VWO comprises:

2008/.073234 PCT/ US2007/ 024725 , , ,
facilitating the subscriber’s mobile communication,
wherein the subscriber’s visited switching address
was being replaced by an address of SG in a
registration message sent from the SG to the home

20 location information database.

50. The method of claim 48, wherein re-updating the
home location information database comprises :
causing the home location information database
25 to send a registration cancellation message to the
SG, wherein the subscriber’s visited switching
address and a visited location information database
were being replaced by an address of SG in a

registration message sent from the SG to the

30 location information database; and
facilitating the subscriber’s mobile
communication.
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51. The nethod of claim47, further conprising:

storing an indication of the de-activation request in
wo bmsdzzabase, when a plurality of VAS is actiREI/UBI007/024725

t he database. 5 52. The nethod of claim47, wherein

the de- activation request conprises one of a Short

Message- Ser¥PeereShvE) Réssdgd™ at unStrtdetur ggprising:

Suppl emejtaiyg S8 YheecdBla ([¥SSHe MRSsagtratd osUSqiBst

care 10 interaction, a Wreless _ Application Pratocol

i nt er actiforf:nea dREBPT 3t erderi 6n PLAR HritYerdct'Bve 1WoPEEVE

Response o k¥WR) dsessage and a SIM Tool Kit (STK) nenu.

%g 53. The nmethod of claim 1, wherein the redirected

ssages are sent to one forward-to address by the

SG 542.The mré hatkwilodcl aim dlaiwhene, n vheraiedi reet ede-

20 msssa§%s are sent to _distinct forwar -tosﬁod%rmggas o

by the 1B h e SEEEREACOIPErPEP TS Whel eT'h the g

acti vatirvirequast) ocespigsesin onetofctarS8HostpiMessagery

Service _ 25.(SM5)._ness .~y an_unst ruct ur ed

Suppl erresr?trghg/e Se??/tf%e ;E)( U§§f)fa?7eéssaage,cu§tgﬁl§ oner -
l8ar e i ntiertactcoipgn,a W reliesdelppl | Aatliioat Rrot odalotocol

i nteract. on b _inter i . I_nt ' oi,ce
Res ponseln?tleﬁ?til\%ésgaa%gaﬁg eécggﬂ/@{}ooal% %Bt@ g%ASQ\I&%Veregu?e
30 56. HespuetdodIBR) clabmde wher ei rBIldppTlgdingKithe (YAS
logic c rises: sending an indication fromthe SG to
a sender for a successful delivery of a nessage sent
to the subscriber, wherein the sender is -121 WO
15008/ Q43234 BCT/ HS3007/ (324423, def Lnede a5 dlackddisteted
y the subscriber, and the
messages are sent to one forward-to address by the

SG.
54, The method of claim 1, wherein the redirected
20 messages are sent to distinct forward-to addresses
by the SG.
55. The method of claim 1, wherein the activation

request comprises: one of a Short Message Service
25 (SMS) message, an Unstructured Supplementary Service
Data (USSD) message, a customer care interaction, a
Wireless Application Protocol interaction, a web
interaction, an Interactive Voice Response (IVR)
message and a SIM Tool Kit (STK) menu.
30
56. The method of claim 1, wherein applying the VAS
logic comprises: sending an indication from the SG
to a sender for a successful delivery of a message

sent to the subscriber, wherein the sender is
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sender sends the nessage as a part of the redirected
nmessages received at the SG 5 57. The nethod of claim

wazooshenad n appl ying the VAS | ogic conprises:PGEOSINTG024725
a first confirmation nessage fromthe SGto a sender,
after detecting the_ sepder's status fromth

dat abas&i® tREY s @A d & 25 B oo HY rfééesaijlé’stcél]??]’é' and  the

subscri hemdas sefay tth@f médngel@sr edpa@Clodt hessrRyescted

received at the SG h% mag(god of claim57,
further "EGTET S| lhegcelvg(énaoﬁ §%a>%econd confirmation

nmessage fromthe SGto the subscriber's address. 15

rreth of I | further conpris
gendl Eg by t tt%gg Re Sleehl er’ ‘é’l%eﬁeﬁé’l cg?%%lq’g fthe VAS
SucceSSf]ngldeI icoapyiofs :t hesemd$s@geaat fihet confirmation

subscri ber' s ad [ess r n 2
as bl ackl5°St'dd ron{ Qeﬁgscrrgbégig%?a rfgg%o%%tge 0 qg Eh
second mmfdlerhat$mtur$e§$argeth60dat'ﬁlbesefetwmj iﬁfnd@hfa}smlds

58, fUrther GOIMILESING: (St QLLOG: ft N datahase.o@ cpe

del i very out cone an 1 ndication of the sende
18s a whiteslirstest mghepadn nekeivediatathenSG-s recei ved
in a response to the second confirmati on nessage; and
sending by the SG the nessage to the one or nore
forwad-t o allde egseBod 30f61clathe Tet hber tdercl eAmprE8ing:

further CQERRESE NEconSCBGh NARYibNEe3GalO s $88USE, to
an indication of wunsuccessful delivery of the nessage

at the Wgbsebspaes’ aRHEESS - when the sender is
jgnconfirmed - 122 WD 2008/ 073234 PCT/ US2007/ 024725

to be one of whitelisted or blackl sted by the
subscn§9ber. The method of claim 58 further comprising:

sending by the SG to the sender, an indication of
successful delivery of the message at the
subscriber’s address, when the sender is indicated
20 as blacklisted by the subscriber in a response of

the second confirmation message.

60. The method of claim 58, further comprising:
storing in the database, a delivery outcome and
25 an indication of the sender as a whitelisted,
wherein the indication is received in a response to
the second confirmation message; and
sending by the S5G, the message to the one or
more forward-to addresses.
30
61. The method of c¢laim 58, further comprising:
sending by the SG to the sender, an indication of
unsuccessful delivery of the message at the

subscriber’s address, when the sender is unconfirmed
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62. The nethod of claim61, further conprising: 5
updating the hone | ocation information database for

wW@eooawzi2Babi | ity of the subscriber, upon non- PEDERWD7/024725
of a response of the second confirmation nessage; and

causi ng the nessage to be resent to the one or 10
nore foriar Bt @ &ddeesyBitestethe mebhddkdrtefailn ebhe

wherei n Galdsknget he nessage to be resent further
conprises: sending by the SGto the sender the stored
delivery outconme. 15 64. A systemfor applying one or
nore sal.ue addediethietvéEasaiMAS), dararssagadprseimgt o a

ubscri ber w thout fecting the, subscriber:s i]le
gommni cat i ofP°? é‘gssg?eﬂ?r‘éeo%ﬁrcﬁgf%@:l%rga }c’gnnaaikiz‘fi\'galse
gateway (Sfyr far awedéebinggyamf atki sabsonibeequesbnf nom

t he subscriber, for . activati ng ootn;ﬂ_a,m%r .Sggrgdvggiﬁ%ﬁgtlsc%

further ret$i%eVss %t Re "STBIET Ber LoviSSItRd S I'ng
addr ess andedsage; sapscri ber's address from a hone
| ocati on 25 infornati

n t aha sqQcj at.ed w
subscri ber, C?%%I@thgrfn%%ra%set Zcﬁ)egét g%%u gc& it ng%‘@ ot
18ddr ess,mdrke foswdisictpbatdeseesi t ed swit chi ng address,
the honme |location infornation database and an
indication for activating the one or nore VAS in a

dat ab&Se 30 Zksooebhed oft lslebhe $& thersSa f gretvery the

updat es 1he, 00 |,ocaLign | AfQALERt Lo, dalabasengthsoy
to redirect "the nessages to the SG and the SG
further tgpPFeko gdhel pgidecdheespurrdi Agliveiyheuys®icon
jkhe redirected nmessages. -123 WO 2008/ 073234

PCT/ US2007/ 024725 65. The system of claim 64, wherein
the VAS-|ogi & EBftESpTdSPPOYARY | ifstOOMPISf vaNMge added

forwardiagywiSMS (vas) on messages sent to a subscriber
without affecting the subscriber’s mobile
communication, the system comprising:

20 a signaling gateway (SG) for receiving an
activation request from the subscriber for
activating one or more VAS, the SG further retrieves
the subscriber’s visited switching address and the
subscriber’s address from a home location

25 information database associated with the subscriber,
the SG further stores the subscriber’s address, the
subscriber’s visited switching address, the home
location information database and an indication for
activating the one or more VAS in a database

30 associated with the SG, the SG further updates the
home location information database so as to redirect
the messages to the SG, and the SG further applies a
logic corresponding to the VAS on the redirected

messages.
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transcodi ng, SMS translation, SM5 to nmultinedia 5

nmessage enhancenent, an MVS forwardi ng, spam control,
W@ pasfi2Bs eri ng, SMS advertising, SM5 | oggi ngPCHS200TIOR4725

bl ackl i sted sender's nessages and SMs copy to an

enai | address. 10 66. The system of claim 64, wherein

t he V. ogi lie ased n erator’'s

pr ef e'r%gnce %L} %%Sé’?ég‘ﬂ/scife S‘ﬁmcﬁgi B2 SR &PEi HAPhdOstS

further catrespsndan ttd‘leatﬁalteabaseneaoﬂl su$ edoimalhh@n SMS

15 infor rratl on . dat ab associ at

subscri bgP" C?%Jgrigst e?ag n%{amllﬁ fﬁg sy%t diigfmedia

6l ai m 64essheeei renhhlecenwmlnscr iamer ' bmsaddfces&rdsn@,t spam

| east one(%O Mobi | e Statlon née - 5

Subscri ber "Brect 3FY" Nu -V SDkK rsna?1 onal

Mbbi | e Suigsangbebartd&wtblqck@hh&@ S@CMIbIS| eeBsaged onyd

Nunmber e | fication Nunber
(MN). OlceO gng/?@érﬁlo dg?%%ém 64, wherein the SG

and t he horre Iocat| on i nformati on dat abase are

1§oupl gg to aq é' Egéte%eto"foréi ifinds 8 yhsidigd t'h@c%bo'i‘oglc

I nf or mati on ata ase and t e subscriber's visit
swi t chi ng 2addiekbdagere wowpkedted SaPS%f:@fﬁdlCﬁetwor k. 30
70. The system of claim®69, wherein the second
network and the first network are identical. - 124 WO

2008/ 673234 PoT/0SFe07,628¥250 1. WiREe WY sthemSef ferERen

64, whergiRethe ;3G rafs i eyasivhbe, SUQSCR}ﬂ%e& viigkheton
swi tching address and the subscriber's address b

y
I$endi ng @fPsUREIRP i nfakFRASCon qeeidFiede espotiditng tBhe

an | M5l R sthepdrsubsgldlRetdt fettgkhome | ocation
i nformati on database. 72. The system of cl ai m 64,

wherei n the SG updates

68. The system of claim 64, wherein the
subscriber’s address 1is at least one of a Mobile
20 Station International Subscriber Directory Number
(MSISDN), an International Mobile Subscriber
Identity (IMSI), a Mobile Directory Number (MDN) and

a Mobile Identification Number (MIN).

25 69. The system of claim 64, wherein the SG and the
home location information database are coupled to a
first network, and a visited location information
database and the subscriber’s wvisited switching
address are coupled to a second network.

30

70. The system of claim 69, wherein the second

network and the first network are identical.
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the home | ocation informati on database by sending a
10 registration nessage to the hone | ocation
w0 nfosomasd on dat abase with the subscriber's viBCT/E82007/024725
switching address and a visited |ocation informtion
dat abase bei ng repl aced by an_address of SG 15 73.
The system of P81 aP¥i®e® Wier &itATThe®SG fiiiaRer the SG

fetches ﬁe_lt&iguf§c:fﬂeb%ﬁ;bscyit§ézt'edvsy\itﬁéhis@gta}dﬂfge%adress
upon recei pt _of a registration canc ation nessage. .
fromthearI‘Fngehq o%‘ﬁ’tsicghb?ﬁfsorar%ﬂrie&ﬁ g’é(t ataged whert “UbHed
or nore MASrinst 8@t | yeery2cofdesghdisigstem af ohsi mf 2the
g/nerein the SG causes the hone Iociltion inforiﬂ%tio .
at abase" PS5 CEERTY a Pegi €t at 19K can®sti&f on °sf§18§é°“
to the weiabesde. | ocation i nformati on database. 25 75.
The system of claim 72, wherein SG further relays a

reset request for the subscriber's profile to one or
nore Vi2si t edThecsgdtem off olawt | O databas echeas$ocipdt eels

with one.of .th ne .| ocati.on i.nfor i.on 30 dat
Tt t ho K LofE, IOFF: ACahiedfd dlar HRLLONSAILAIRR o
IPeset remgestrdriom t hechomee | 0cat i osthei nflogrmat | diecation

dat abase,, 155 V9 2003073294, PCTLUS20074024125 110; ccq

The systemo erein t causes _
r est or atdwsicbing uassleepbeand gpvapiited atoceheoyi Fiftoggation

| ocat | orhait%%éméeii% 9%%%?1%3/%% fagiLid aesghe

subscriber’s nobile“co nication. 5 77. The system of

claim 76, wherein the SG causes the restoration by

15endi g a rogd NG, WADEE Eeguesty, LRkl i 1s8d further
location information database. 10 78. The system of

claiw17¢?tﬁﬁé?eF?ﬁt?%?%ﬂrép?éﬁs visited switching address,

upon receipt of a registration cancellation message
from the home location information database, when
one or more VAS is active.
20
74. The system of claim 72, wherein the SG causes
the home location information database to send a
registration cancellation message to the wvisited
location information database.
25
75. The system of claim 72, wherein SG further
relays a reset request for the subscriber’s profile
to one or more visited location information database
associated with one of the home location information
30 database and the subscriber’s profile, upon receipt
of +the reset request from the home location

information database.
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| ocation informati on database sends a profile

restoration request to the hone | ocation information
walaioabzres 15 79. The system of claim 77, whereCTusive7/024725

SG sends the roam ng nunber request to the visited

I t f t d d
Labi e or 1 HE=SUEROM i S gTsiltoa Rl 1 SHaFaLEes

and t he réét%lrbeﬂor{ osfit sk draber mat parridat alnas:em, 2)(1586ed

Th te f cl 79, wWh h
crgafgé ]frd?1 mﬁf af\?ﬁf?%%loggggﬁg%%ae% V"\chﬁ r%gc’h rsa{te ' Bhe

net wor k, sutseribes'ts mebwbs keoandnacasdoond network bei ng
garre. 25 81. The systemof claim79, wherein the SG
reates the mapping frominformation retrieved by

noni t 0r7i.ng Shgnavstwn exchdage d§soehatedch wheh SGheauses

subscri r n fir a c et)

are 3Obt str:g{rg}g rg%]f.n %’e%&@?@ OPI%(‘?1 ?n %&g} [lgSt
t he SG creahesviziHedmappitignt abfarrsdded datadbaseéR 21

dat abase between - 126 WD 2008/ 073234

PCT/ US2007/ 024725 a first network and a second
Ifet worlB, theThe¢r systeret @br icland t'Ae sBesAER nébaorksited

bei ng d'lst;da@cfgn 8§anrnr%t§X§t ema@ibapsl ai rgeﬁés W'aef %'reflle
the SG updates 5 the hone |ocation information

dat abaserapfosahtithgequest rist theghere atqceh iR sEHpemapion
t he homegdi@gation information database with the,
subscriber's visited swtching address being repl aced
by an address of SG 10 84. The system of claim 83,

ibur t herg conpirh§i BYstensedidi &tk il oM, t RRhOI® LREabEO0Bends
i nformati on dat abase,
the roaming number request to the visited location
infermation database based on a mapping table for
the subscriber’s visited switching address and the
visited location information database.
20
80. The system of c¢laim 79, wherein the mapping
table is created from information associated with a
first network, the first network and a second
network being same.
25
g1. The system of claim 79, wherein the SG creates
the mapping from information retrieved by monitoring
signaling exchange associated with the subscriber

when a first network and a second network are

30 distinct.

82. The system of claim 79, wherein the SG creates

the mapping table based on an IR 21 database between
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a reset request for the subscriber's profile to one

or nore visited location information database 15
waz®soirsed with one of the hone | ocation infoPCEUSINT/024725

dat abase and the subscriber's profile. 85. The system

of claim83, wherein the SG receives an indication of
at |east® ohérdt ARCYRYdat & chr refend 208t eni e hi%st

addr ess @sseekaied thet Bedditl s8bseri beinhg degiistered
network and an updated visited |location information

dat abase associated with the subscriber's registered
net worgg,. upomha Eﬁ:ﬁtﬁinptofOfclalm S®L,0RGhelr € g sﬂreatsiaompdates
rﬁressage frorHS)t he subscriher's 25 ad((ljl1 Esg at b g
Pocat i ont i §Ffat PoR- that aBA8ETaIgE, SFhaPR st eyms&“ tng 4
cl ai m 85¢instrer eédi sthret St mm@lsts@gs tbhethreecebmé dfocahéon

second reqi stration sa he h rre ocat Qn
i nf or matt r@ﬁ?hon Sﬁa?}asghe syste?n 5 8 Higg, visited
wher ei n $vhiechivng t eddngss conpri mlatappbyngahheddress of
exchange ﬁOf messages at signaling links coupled to

the hone 1location information database. -127 WO

12008/ 073234 PCT/ US2007/ 024725 88. The system of claim

rein 94 IS r.f oryed X I
rmnl r’gﬁ ng strplge ci%rgl eg ‘%)lga E‘he@(ﬁ P%rtggé cg{ﬂ;?sstlgm
of cl ai nseBﬂimmhér@m rt heh & om® Nl At Ay rcftmmatsers database,

et rieving AdLocghlon GhangfeNobidd Gkl o0 p{daTe! BE one

home | ocation infdrnmation ata ase 90. T stem
of cl ai mB86,mamser etizithe nbafateonng lné@ﬁ*pﬂlsoé’s “atabase

isnter f acing ct he. okl grats PN HenhehaBid QR i oHal 2RASRtion
91. The systemof claim64, wherein the VAS logic 15

i s appl iEGFaBySSANA ifet HPTEdPRECt ddofti®ages to one

85. The system of claim 83, wherein the SG receives

an indication of at least one of an updated current

20 switching address associated with the subscriber’s
registered network and an updated visited location
information database associated with the
subscriber’s registered network, upon a receipt of a

second registration message from the subscriber’s

25 address at the home location information database.

86. The system of claim 85, wherein the SG monitors
the receipt of the second registration messages at
the home location information data.

30

87. The system of claim 86, wherein the monitoring
comprises: tapping the exchange of messages at
signaling links <coupled +to the home location

information database.
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or nore forward-to addresses, indicated in the
activation request. 92. The system of claim 91,
wob@seiTN34L he one or nore 20 forward-to addr esREBEUS2087/024725
stored in the database. 93. The system of claim 91,
wherein the SG queries the hone |ocation information
dat abase to retrieve routing information
COfreSﬂQndithEOSﬁiﬁmeME @ﬂaﬂﬁr$725&%@5%&r€hd(kapplng is
addresses associated with the subscriber
system o‘?e%loéf“ﬁﬁig y \?ﬁereéit?lr’%aelnd‘l‘oﬁ‘jtf’ﬁje“g r@ﬂﬁtreé"ctcé’dlpled
rressageSth)thtehEGSG conprises: extracting the
ubscriber's address fromthe 30 activation request;
nd retrieving at | east one forward-to address from
the ors®.or nohe Spstwar -t @ladkodr @5seseseonedhe mdrhicoring
database - 128 . \W0,2008/ 073234 [ US2( 007/0 4
The syst EMEof °ET ai rrﬁtgievh%%re chaﬁ-r (% 1’Yltzrﬁlga%?m
redi r ectecbmmessages tloca hierf onﬁ\arrmbrttl@na@lajtraé@w- upon
unsuccessful delivery of the redirected nessages to
the forward-to address in an earlier 5 attenpt,
Mher ei9®.one &henpystaresdfagasimod ¢ espordingthe onerigoring

Efgiasggggmg§§§9geﬁﬁ%r E&FQ%e 88me TheatYshem &frmation

wherein gaégstores the one or nore
nmessagesiatlaeasehe forwarding of the 10 nessages was
unsuccessful in the earlier attenpt. 97. The system of
claim9l, wherein the SG sends the redirected

nessadds i ndépendesterofofstdeds 6f cagyeiforihgr fpfglogic
iisndi cat eds Ry,pt ey SUPSChPES -+ hkD r38i rJNR aSHEE 48RS to one

claim91, wherein the SG redirects an MV sent to the
subscri bt ' §0&8dr ERWarE-te fasikaFEEY 0 dddiedssd wien the

status of-SVetfon walhdbrg, as the VAS, is active in
t he dat abase.

92. The system of claim 91, wherein the one or more
20 forward-to addresses are stored in the database.
93. The system of claim 91, wherein the SG queries

the home location information database to retrieve
routing information corresponding to the one or more

25 forward-to addresses associated with the subscriber.

94. The system of claim 91, wherein sending the
redirected messages by the SG comprises:
extracting the subscriber’s address from the
30 activation request; and
retrieving at least one forward-to address from
the one or more forward-to addresses stored in the

database.
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20 99. The system of claim98, wherein the SG
intercepts a receipt of an MVE notification sent to

wo b@sptdscri ber' s address. 25 100. The syst em PET/TEBOT24725
99, further conprising: sending a forwarding request
by the SGto a first MVC associated with the
subsci¥ber f &her e edctiinglathe® Mvehegeihe - foritarrgsepds
address.t 130 AQdrelhed SHet &yl & aime 100xwarieksi rdtbess
SG sends the forwardi ng request using an_ MVL _
interfadé’.onloz%ns“}iﬁée%%/@{%em S ivFaY m P00, Wier eiFPiFREES
first MyRGsahsscadpled tmakirsd BedyyK andad 2ee0Déekr
MVWSC - 129 WD 2008/.073234 PCT/ US2007/ 024725 .
dssoci at¥dWPEh YIRFS8r WAF dOF o™i r &S 2PES c 5UpT R OPd LY
second ngt whekrediG3ctdhansspsyes ofe eckatm 102, wherein
the first MMBC 5 uses an MM interface to forward the
MVS to the second MVBC. 104. The system of clai m 64,
wher eiag .t he Thewayskdmo-oflladdr €5s wisewtinl east senetofes

t he subscriber's address, _a nobile nunber associate
W th e REUBEE: PBapor nepadet | e KHpas A iafmef he
laddr ess,mezsSgsesivas uhbutdeatsifoh Pr athecehr (iSIrPrtaetdrtess,
a Voice over Internet Protocol (VolP) nunber, and an
RSS feed 15 generator address. 105. The system of

cl ai m964, whE&hei ayatremaddf esksiof 91t hevh8Eeis phes8ft ednds

to conprise .Qami [ | fi et i h
conmuni céa{\t es]@evﬁ{ltq%%ggi rmggg%%{év\o!rlﬂ?%ggﬁZSOfS%tatus of
t he- subswlilbépryardioanm rij dated ReddrdsmetsAGPRr - 106.

§he systemof claim64, wherein an address of the SG
I's presented to conprise a non-roam ng identifier

whi | e 9%8he SGreomefiteat e9twi chadnfi¥st 29egethorkhe SG

when the.subgefd ber vus PESSEY thd §hesdibst s address to
a forward-to address, when status of SMS forwarding,
as the VAS, 1s active in the database.

20
99. The system of «claim 98, wherein the SG

intercepts a receipt of an MMS notification sent to

the subscriber’s address.

25 100. The system of claim 99, further comprising:
sending a forwarding request by the SG to a first
MMSC associated with the subscriber for redirecting

the MMS to the forward-to address.

30 101. The system of claim 100, wherein the SG sends

the forwarding request using an MMl interface.

102. The system of claim 100, wherein the first MMSC

is coupled to a first network and a second MMSC
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network. 107. The system of claim 64, wherein the SG

receives a de-activation request for deactivating one
wo@roosnrR34 30 VAS, and the SG further queries tPEI/US2007/024725

dat abase for status of the one or nore VAS. 108 The
system of claim 107, wherein the SG st or es

de- act | VEIOGAAFRYUELE TR t HF"HafabasaaTgng f*ﬁecou-plfgoto
WO 2008/ %:32344 REWJIBR007/ 024725 SG furt her

re-updates the home location informati on database so
as to redirect the nessages sent to the subscriber,

to t haosubscrrhbefy.-s:ew sift €Tk iswiloe i xﬂ@re&ddtﬁﬁan\MteMMSC
ne VAS is active in at abase 9. ste
3l i HiSR08 S Gre] AT e D T Rs Pie MBers the
| ocat i onsddshar mada.on dat abase by facilitating the
subscri ber's nobile comuni cation, wherein the
subscriber's visited switching address 10 was bei ng
repl aced by an address of SGin a registration

nmessage ,sent ho C 0

i nfor ?Tlg)tl on Eg% JJL% ?%OEPar‘he%é s?ﬁerﬁéo? %f‘gl Er;?rward ce

Ipher ei n adveeSE ie- atlaeapdawrees Otfhéhhomabsca@aerom address,
| nformt] o SialalasBe0Y ass6ALN NI 1NE NOLR dacatisl, .
i nformati on database to send a registration

cancel | atiixsd-hbssagembert hean SEnapherasidfeppe @ Session

subscri bﬁ{ltgaviérll t %o%&élcm 88p) a(yc%l§§§s anq aVc‘/lcﬁ-:J t@der
| ocation I nformation dat abase 20 were bei ng repl aced

by an addressebf PSereerla (YRF) st¥utiesn mdslsage Beht feed

ikrom t hege3e b 0ot heidrene, |ocation information
dat abase; and facilitating the subscriber's nobile

comuni cation. 25 111. The system of claim 107,
wher eifnst he Sz StPE@M of claim 64, wherein an address of

the SG is presented to comprise a roaming identifier
while the SG communicates with a first network, when

20 the subscriber is roaming in a second network.

106. The system of claim 64, wherein an address of
the SG 1is presented to comprise a non-roaming

identifier while the SG communicates with a first

25 network, when the subscriber is present in the first
network.
107. The system of claim 64, wherein the SG receives

a de-activation request for deactivating one or more
30 VAS, and the SG further queries the database for

status of the one or more VAS.

108. The system of claim 107, wherein the SG stores

the de-activation request in the database, and the
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an indication of the de-activation request in the

dat abase, when a plurality of VAS is active in the
waelaaoaozzes 30 112. The system of claim 107, wheCEUS200TI€24725

de- activation request conprises one of a Short

Message Service (SM5) nessage, an Unstructured ,

Suppl enefft afyrtheer v¢ cedBaea ?Ussﬁmmw&cégé?n al ARG REPD

care lcﬁta%@sgog@/Q%%eegééﬁzﬁ{%?ﬁgggg@é sent to the

interaction, a Wrel ess Application Protoco
i nt er act FEIWCTAPGRD FAt dPECtTBRCTAPET it eYJa%’ttle\‘?e SygiteRing

Responseaddr¥R), massagee ank asShdt ikeolinKilie ((StKpasdrenu.
113. The system of claim 64, wherein the SG sends

he redirected nessages to one forward-to address.

114. Tiwe.systrea @fysﬁérai 8t 64)awheres n wnaereSG StSﬂadSSd.Ore—

the redirected stodstlnct forward

addr esse‘ép.daffg St éﬁ%"s ae aﬁﬂ?%ﬂnat\/\/ﬁer éjaﬁa??}se by

activati mmequestg carprdwesr omer ‘'cf rbSher toMgsiageion,

15 Service SI\/S) ness an Unstrut red.

Suppl ene 5& A o&Pii (:sélg%%’fa CUSsO) rngescgaavéltcmnastaddress

6are inier acking, @pléced esy Appl i addreon Peht gsol in 2

interaction,. a web interacti n a c
Response (gllvﬁ atrrliaosnsameessfi1 % 598 fl\/?glj'%rlél I;'}?Ké g‘% S}f'ﬁ) YR% frome
nmenu. 11]83cafhensys&oenrabiorcldaltnbﬁﬂe wherei n the VAS
logic is applied by sending an indication fromthe SG

to a sender for a successful delivery of a nessage
sent 230to t Bhesgbsten bef, chhir eil B8 t heheemidertlies SG re-

defined as tggaﬂ{@ nShed, b kg %&k?@ﬁ da%agaweoy
sender sends e nessa%F as a part of the re directed
wessages as causing the home location information database

to send a registration cancellation message to the
SG, wherein the subscriber’s visited switching
address and a visited location information database
20 were being replaced by an address of SG in a
registration message sent from the SG to the home

location information database; and

facilitating the subscriber’s mobile
communication.
25
i11. The system of claim 107, wherein the SG stores
an indication of the de-activation request in the
database, when a plurality of VAS is active in the
database.
30
112. The system of «claim 107, wherein the de-

activation request comprises one of a Short Message
Service (SMS) message, an Unstructured Supplementary

Service Data (USSD) message, a customer care

-131-



received at the SG - 132 WD 2008/ 073234
PCT/ US2007/ 024725 117. The system of cl ai m 64,
wob@se7I234 he VAS |l ogic is applied by sendi ng aP€1/081007/024725
confirmation message fromthe SGto a sender, after
detecting the sender's status fromthe databas he
sender sEHFEET Y rre?sage“fegetsﬁe 21 gclrcia%é?n aseparc%g??l
of the imedireecied reseagostareceived at Ihher&Givel8oice
The system of cl ai 17, wherein. the sends a.
second cpgensﬁoflﬁ%t ?(ggkﬁeénggaaég? rS?ﬁit e %@ trgoéjlhe?nio (STK)
subscri bemus address. 119. The system of claim 118,
erein the SG sends to the sender, an indication of
Successful delivery of the nessage at the
subscrlilBer' s adtdeesgstasherf ttheilSosenttereis tihediSGatsedds
as bl ackl,i s : t he r.iber__ | n he
second 5%%?%§§E%¥3ﬁgn%§§%§%é Q%iar!$ﬁgwé§%?§n?g?9%réim
118, wherein the SG stores in the database, a delivery
outcone and an 20 indication of the sender as a
whitelisted, wherein the indication is received in a
response.to t h@hesegotsh eankilaimtdnn wiessageshearsd theds
G further segds Hp% wessage to_ghe(Png.or noy e d-t
orwar d-18  a§4rE8SeES. F5°129°° The systemor clEim e °
118, wherswirestbée. SG sends to the sender, an
i ndi cati on of unsuccessful delivery of the nessage at
the subscriber’'s address, when the sender is
unconfirmed to be one of 30 whitelisted or
bl ackl i sted by the subscriber. 122, The system of
cl ai m191, wher®fn W& upbat 431 he Aone "PEERLT onthe
i nf or matiQnvdal @baseubet 88mprik3d WE: 20084 03434 Message
1?CT/U82007/024725

Service (SMS) message, an Unstructured Supplementary

1

Service Data (USSD) message, a customer care
interaction, a Wireless Application Protocol
interaction, a web interaction, an Interactive Voice
Response (IVR) message and a SIM Tool Kit (STK)

20 menu.

11e6. The system of claim 64, wherein the VAS logic

is applied by sending an indication from the SG to a

sender for a successful delivery of a message sent

25 to the subscriber, wherein the sender is defined as
blacklisted by the subscriber, and the sender sends

the message as a part of the redirected messages as

received at the SG.
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avai lability of the subscriber, upon non-receipt of a

response of the second confirmati on nessage, and the
wEDBMTRBEr causes the nessage to be resent toPCT/O8200T€24725

or nore forward-to addresses. 5 123. The system of

claim 122, wherein causing the nessage to be resent .

furthérl’conpfPeesys &hdifngiBy™ Che SESIG ™ H&CsdAder ©91¢

the storgd gdgliiver pyoubsimy a0ril4. cBh€isysiiem efessage

claim®64, wherein the subscriber's vjisited sw tchi ng
addr ess 1M VRBC SGsdbei at etFREEh t?wét?ub &Iy the
125. Thessyetem ofattlsaifrofd chahe@divastheth®n®endks sends
| ocation informati on database i s an HLR associ at ed

Wi th t he"upbBLTiHEr . FA26"° TREPSYETRSH ot° cPaiffit6a,of the

wher ei n tdwd rekséed esshgeatdearived crtmathe o$G dat abase i's

a VLR associated 20 with the subscriber. 127. A
comput er program product conprising a conputer usable
medi umlisncl udthags wsteonptit efainsabll e wi2Eepnoghamodeds a

appl yi ngseoc%%dorc%%ri%m%gl%e Q{gggy eserf¥jarge \éAS%GOQ:O the

nmessages sent to a subscri ber thout affecting the
19ubscr i berssrabdi’|se addoesarni cati on, the conputer
program product conprising: 30 conmputer usable
program code for receiving an activation request from
t he suddScri b&hef oysteactdivatliony dme. ovhenmia YAS, Sgt sgnds

signal i eVRY ge £ SQn §i1q1 138 WO Z0QR/RISAH  gel
PCT/ USZS%?/ 24\%%5 econpnutle{]r “Usabl e pr ogrcam code feorlvery

retrieviafy thRemssingsr Bbekhs sybsicrbes\i PERFBYS addess §he

13nd the s5RSCEL bel{:$aaddr £551HERM & OME LRCAL IR riber
i nformati on dat abase associated with the subscri ber;
in a response of the second confirmation message.

120. The system of claim 118, wherein the SG stores
in the database, a delivery outcome and an
20 indication of the sender as a whitelisted, wherein
the indication is received in a response to the
second confirmation message, and the SG further
sends the message to the one or more forward-to
addresses.
25
121. The system of claim 118, wherein the SG sends
to the sender, an indication of unsuccessful
delivery of the message at the subscriber’s address,
when the sender is unconfirmed to be one of

30 whitelisted or blacklisted by the subscriber.

122. The system of claim 121, wherein the SG updates

the home location information database for an
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5 conput er usabl e programcode for storing the
subscriber's visited swtching address, the hone
wo omanixsd | nf or mati on dat abase address and an PCT/US2007/024725
i ndication for activating the one or nore VAS in a
dat abase associated wth the SG. 10 conmputer usable
progr am TGde2Pb Uit it CHBSCHGRE 1| §B8R| B -receipt of
i nf or matd opefrhabase $@easeténd esinreehat idie MERSI3gLSand
sent to the subgcri ber's address, to the S@ and
comput ertifsatil S Brt6gF affidte Fr HpisPIFngCa 18Pt ¢t
correspoint pget or trheeVAS T d-he ddilieseet ed nessages,
t the SG 128. The conputer program product of claim
27, further conprising: conputer usable program code
for 2Q@3storrhg ispstée dat abase, 122,vi gidredn| oeation the
i nformati on _dat abase associated . with the _ subscri '
regi st ernéecfSﬁ@?\/\%?k%elfﬁ.se%e}%%%ﬁt er ?%Sgersamséérf}lggﬁ%tgy
of cl ai miE2?: t@5hsheerder corpat@redusiabl eeqr ograrmec.ode
for retrieving the subscriber's visited sw tching
address further conprises: conputer usable program
10ode fl@r.sen@lheag =vsteuti nef i nfcéphmt i it quervferein  the
cor respongdi.ng: , Bl of ..t sch Q the
home Ioc%%sg%l&g% in?%ér\%tdi osh"sl gth gggsg.dld? %35 %\% A1evmsc
2008/ 073239 cpPaT¢ USAGD 7L £ERScr 13- The conput er
program product of claim 127, wherein conputer usable
program code for updating the hone |ocation
i nf or &b on dBE abagdeiur eherclad®npftsedPesfput e home
1ysabl e prpgrap CoHL Rt i88Ndh Ao ed fd ral HBYi SddRtbesd
message to the honme l[ocation information database
with the'isiibseei BEISCE10®Sited switching address and a
visited location informati on database being repl aced
by an address of SG _ , L.
126. The system of claim 64, wherein the visited
location information database is a VLR associated

20 with the subscriber.

127. A computer program product comprising a
computer usable medium including a computer usable
25 program code applying one or more value added

service (VAS) on messages sent to a subscriber

without affecting the subscriber’s mobile
communication, the computer program product
comprising:

30 computer usable program code for receiving an
activation request from the subscriber for

activating one or more VAS, at a signaling gateway

(SG) ;
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10 131. The conputer program product of claim 130,
further conprising: conputer usable program code for
WO edoslings t he subscriber's visited switching apdres®p7/024725

upon recei pt of a registration cancellation nessage

at the SG fromthe hone | ocation information 15

dat abase. 132OMHHe T HFpht e roiNeEgRaf? Pt d@hcEebFiiamnthe
130, fugdtierisomy i SjikRdtedONPLitRhiHgabhd¥sRYr ARLCOdRe
for causing the home | ocation infornation database to

20 send &G 8eF at i oifdgarRl | &t5%8n néssaf@™f o thpgation

visited {eahholod fa@kPREd QR sdat ahaseitl 3che FdBscriber;
comput er program product of claim 130, further

conpri si ng: COMPYtSr ePe RPGGPAm ed%e FPhr StOEING the
rel ayi ngsdysemibée SGyigitesetwi effiegt fddrelsBe the home
subscri ber' %Er of i.l g to Qne or_ nore Vi Si ggd I ocatri1 n_.
i nf or mat TR "d8F abaSE°H G at F SAPE RS 0nd9dF The Hdhe

| ocat i oniridifcar et | Hor dattabasenqantchet meswissowirbeVAS in a

profil e,?aucp n_receipt _of ,the, reset.request fromthe
a

30 hone Pon I of et i'on da abase, at the SG -

1236 WO 2008t6r3234 RGCBLUS2POFE O 7&e 134, ufldeting the

conput e.rhdon{eoqrogg]c ornoqlf{%% Oa]:ti%lna g]calk?’aos’e fsgr gge{o redirect

[
conpri si'ng:” computer "usable proaram code ‘for ~causing
rest or attiren ngfsssgbscr sdyer ' prief idubsaribdd s \ddsireesd, to
| ocat i onu{'qnfse[ j on database, to facilitate 5 the
subscri ber’ s nobile comunication. 135. The conputer
progr am pr odgerpwiferc| a$anle34progpaar ejqdec ofput applisialgl ea

1Brogram gode fqf. capsidigt Ng RSt ORat lb@N fldr theli rected
conpri ses:” comput er usabl’e 10 program code for sending
a roam riggssaaber dtedhiestcto the visited location

i nformati on database. 136. The conputer program
product of claim 135, further conprising: conputer

usabl e _program code for 15 sendin rofil .
st ordtion PEGUASTPRFG PEgRERl Protuct | of clain 127,

further comprising: computer usable program code for
20 storing in the database, a visited location
information database associlated with the

subscriber’s registered network.

129, The computer program product of claim 127,
25 wherein computer usable program code for retrieving
the subscriber’s visited switching address further
comprises: computer usable program code for sending
a routing information query, corresponding to an

IMSI of the subscriber, to the home location .

30 information database.
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| ocation informati on database to the hone | ocation

i nformati on database. 137. The conputer program
w@emdot3of claim 127, 20 wherein conputer usBi/ES2007/024725

program code for updating the hone Iocati on

i nformati on database further conprises:

usabl € 38r ogr am?e6d&EOMBR e NB M 2 "a W@Q‘P%’Erafl llralm 127,

message dHerlhe h@nﬂput@ﬁawMe i pffraRt icele daoabagRiating
with the subscriber's visited 25 sw tchi n addre?ﬁéﬁf:g

bei ng r ePisacé@ By éﬂc%Weséng?rmaééonlsga
progr am qunpadueés oforplude M dshhle bubdhet c@dﬁ'pfdnSlsl’aagl.dlng a
onput er _usabl e am code for 0 sen
ool ociRgn TorTIat oh d5 aiibe Loa FHoeopeqUdsp ton
for the mfesestbetr’ Satpekel eitb ane suﬂasa’rM@r s visited
2008/O732%§F§}Wé?§%ﬁ%§é?§%%3e‘”gltggreC%I§g£ fpformat%on

| ocationi associa

t he honeddtedate dseiingf oepitdeonby dat albdsesand tShe
subscriber's. profile. 5 139. The conputer program
product of claim 137, further conprising: conputer
usabl e program code for recei Vi ng at the SG an

i ndi cation of at |east one of an updated c

rent
Owi t cHi*hg addr 688 £RBPRFT upRAEH \ﬂ@ﬁ?%ﬁ Pg §$F‘Hﬁ 130,

i nf or matfofthdat ahgsasinporncckpuaer eeaime prograieeond for
regi stration nmessag ﬁ#romthg subscr eaiJsber s, address at

t he homet9%GE4EP o< i ¢ dababis eV itgptnonaddress,
COHDUteruﬂﬁhogkaﬁlﬁﬁ(waCd ﬁﬁguskaafﬂthanCQSléuMdhhakssage

conpri si onp usabl pr ram cod )
moni t or i ig tﬁ%’g g[éel ptobs tt e ggcon °r(‘e—’lgrlsl?raJtrllfoonrmatlon

lIfessagesdaatabtbe. hone | ocation informati on data. 141.
The conputer program product of claim 140, 20 wherein
conput er usable program code for nonitoring further
conpri ses: conputer usabl e program code for

132. The computer program product of claim 130,
further comprising: computer usable program code for
causing the home location information database to

20 send a registration cancellation message to the

visited location information database.

133. The computer program product of claim 130,
further comprising: computer usable program code for

25 relaying from the SG, a reset request for the
subscriber’s profile to one or more visited location
information database associated with one of the home

location information database and the subscriber’s

profile, upon receipt of the reset request from the

30 home location information database, at the SG.
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tappi ng the exchange of nessages at signaling |inks
coupled to the hone location infornmation database. 25
wQa2@s/07284 conput er program product of cl ai m 14RCT/US2007/024725
wher ei n conput er usabl e program code for nonitoring
further conprises: conputer usable program code for
retri évitng aThecaAIEHERhamfeIRdT i ArEdtFon fr ot ie 130,
home | ocaldt@Bri BEMIITRLLEN Eifpalaseusablb38rofdm code for
2008/ 073234 PCT/ US2007/.024725 143. The computer
progr am Prodaet tePterAir 1R, SRREFBTRFICSnpECet 1 usabl &€
program @i@i&ke)inl[ocE‘aHﬂohOﬁhﬂ@rma;tlibh h@&tao;mafy i S@Sfacihlitate
onput er_usabl e programcode for 5 interfacing the
o1 ocHlE GREFRTSHRaE BIF 8 SBuEt 245 The Comput er
program product of claim127, wherein conputer usable
program code for applying the VAS |logic further
conpri.ses: co er gr e tor di
Che rdai ect ed esalBanyS B e araeh 109
addr essedherieadi cenrmdernusdale pubgran lsodes fpr efarsdéngethe
in the [ ' reguester 1 ONMpULLY, ogr
pr oduct aﬁg%?gﬁn&ma 1%rmg'r%§?1r€b%eos‘r:fputer Sgg%)leuggble
18r ogr amrrsg& anorodployi Agndirge aVASE g aufbe ¥ hgquest to
cConpri segie GOEPEEN HeabE inkh LR AMNCAgE QL st oring
the one or nore forward-to addresses in the database.
20 146. The conputer program product of claim 144,
further conprising: conputer usable program code for
querying the home | ocation information database to
retri éd€é.routi Ahei whopwedy oprgoenespoddengofocthen bh%,
or nore d- SS cl at ' 5
Subsr | B g e bR R AT S bk PodP oo
1344, whendiing campdtiée usabbeapragr astesde foen sendi hed

the - 13, Y6 20080053234 RLTIER20QY 03472 me 1ocation

information database.

137. The computer program product of claim 127,

20 wherein computer usable program code for updating
the home location information database further
comprises: computer usable program code for sending

a registration message to the home location

information database with the subscriber’s wvisited

25 switching address being replaced by an address of
SG.
138. The computer program product of claim 137,

further comprising: computer usable program code for
30 sending from the home location information database,

a reset request for the subscriber’s profile to one
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redirected nessages further conprises conputer usable
program code for: extracting the subscriber's address
wo c@std2e4 activation request; and 5 retrievi NBCHUS2007/024725
| east one forward-to address from the one or nore
forward-ew adureessEsisedr edocat idne idﬁbalbats'mn 148 taFhee
CO”pUteraéE&%QB@Q&FU¥%%USB%°£f‘%H@ ﬂ%&4 a%? £$Eg¥ﬁation
conpri sing: conputer usabl e program ci:
resendi niptekese edid ébeesilrgdhge’ss. tparothlaef orward-to
addr ess upon unsuccessful delivery of the redirected
nmessages to the forward-to address in an earlier
atterrpt 15 149. The conputer program product of claim
188r t her Eaﬁpﬁoglphaer COTRANCEr RFSdBfe PFfogrant cédé

for I ediur@Gt k Ngorddt 1MV 8§ dmpli@et NEs RSB mscode for
address to a forward-to address. 20 150. The conputer

pr ogr am P6dULRY ot i mCragn WGF?%@P“C&%PFSllﬁ@St one
conput erofusabl mgaaegaammaatf witSBDEd NGaaré o Wahdi Ngn
request SGto a fi MMSC associ ated with the
subscri a1t8$ ?’éiﬁtreélctﬁoﬁﬁtl% HETRRBL b {3f@base, upon
10or war d-4¢ aeaddpesst éfﬁbcdﬁherégﬂﬂhﬂaeﬁoprﬁéﬁéﬂ@epE@dMCthe
of claim fuyrther rising nput er usahle .
progr am céﬁgtf B+ Spr e§8§f$¥g ar‘iitadng%s of° nE‘ane g@‘:{aBm“
conpri S&n&formaﬂﬂﬁl AR08/ 073234 PCT/ US2007/ 024725
roam ng identifier while the SG comruni cates with a
first network. 152. The conputer program product of
claim 127, 5 further conprising: conputer usable

program code for presenting an address of the SGto
conprl 8 a nonThe computer program product of claim 139,

15 further comprising: computer usable program code for
monitoring the receipt of the second registration

messages at the home location information data.

141. The computer program product of claim 140,

20 wherein computer usable program code for monitoring
further comprises: computer usable program code for

tapping the exchange of messages at signaling links

coupled to the home location information database.

25 142. The computer program product of claim 141,
wherein computer usable program code for monitoring
further comprises: computer usable program code for
retrieving a location change notification from the

home location information database.
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roam ng identifier while the SG comuni cates with a
first network. 10 153. The conputer program product of
w@b@snrR2¥, further conprising conputer usablEBCPUSIOEIN4T2S
code for: receiving a de-activation request at the SG

for deactivating one or nore VAS; and querying the

dat abase for status of the one or 15 nore VAS. 154.
The conputer program product of claim 153, further
conprilgisng conpukercompabée programmwodect orf cdeomni Agl,
the de-agti e t t bas

re- upda?'?gng\é?h Qﬁ oglgtalbg% ?F?go%ﬁla?’?g% §data sé)ré%g
as to retlintder rhepmessagesnBeifr twabhe psedbyserideee, for
o.the SHRRGELDEH; Snkl sLhed Rukiah ;Aqorﬂgéfo%saatzéase
55. The conputer program product of claim1

wherein re-updating the hone | ocation information

dat abase further conprises: conputer usable program
-141 WD 2008/ 073234 PCT/ US2007/ 024725 code for
facilitsati ng t meesusentder psogmbi Iperodaotmuni @abmnlm
156. The corrputer ro%amggoduct (%fmclc% ]tjbr aodlvin
wher ei n rerﬁpaatcloﬁg T Bote S JTAF6R iS55 6r nati ﬁOP ying
dat abasetHeur Vher lognepr |fseshen:onpm|pzexrselssabicalpptegr augable

1 ode fo;éréa%gﬁlg hg% ﬁé”}edlfggpgglé%%sa es to
at abas °0 sen a regls on cance 1 on nes

to the & SG mwrer diomwa%tsvukﬁ@@lrﬁbeqr&s viddiceeed _ln the
swi t chi n&b%%gag gﬁe@e énsaeg g '&%ata fvaafogr DRLAR.
e| n SGin a

dat abase  were replaced by an a ress of
regi stration nessage sent fromthe SGto the hone

145. The computer program product of claim 144,

15 wherein computer usable program code for applying
the VAS logic further comprises: computer usable

program code for storing the one or more forward-to

addresses in the database.

20 146. The computer program product of claim 144,
further comprising: computer usable program code for
querying the home location information database to
retrieve routing information corresponding to the
one or more forward-to addresses associated with the

25 subscriber.

147. The computer program product of claim 144,

wherein computer usable program code for sending the
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| ocation information database; and 15 facilitating the
subscri ber's nobile conmunication. 157. The conputer
w@e@gonzazspr oduct of claim 110, further conpriBCTYS2007/024725
conmput er usabl e program code for 20 storing an
|nd|cat|8§hpgcg de activati guest N
dat abase" @s<$6Crat ed € 15¥"The 58hﬁ teFOBPfkﬁ%%n pTORUEEE
of cl ai mdedble pwhetae soappior:ng the VAS | ogic further
conprises 25 conputer usable program code for sending
an | ndi cal ! O0.LEAIRER 53 L uA LK) | SLES SN IFTo Otne
a successf ul |ve y of a nessage sen
blackl|ste@C%@ﬁ@ePntvﬁnhétsuﬁytriber 30 159 The
gonput er PrOQE@PEJUERQUQ% fgaéy %hg1}gg§ardm@8r§%&}ess from
appl ying the VAS |logic further conprises: conput
usabl e prograrfnéode e Sendirryta ﬁﬁ@%ﬂsses iﬂQFedN@n the
2008/ 073234, RELWS2007/ 024725 confirmati on nessage
fromthe SGto a sender, after detecting the sender's
status fromthe database. 160. The conputer program
produatgof cl airRe123mputed UptREnC YRELSE NGE COAPHT €h4,
sabl e program code for sending a second confirmation
1ﬁessage g

REE heORRE1E4NT t HPTOUBSE r{ 1Pdre s PEEs $0dg gAor

The comgs@adpﬁ@gaagnwdagaeﬁecofmecslsaw}, 169, thelOfd‘rlwrat:aetro
i si ram code for sendi

conpri si ng: conputer usablefp

by the §é¥'2¥85?h edarecai? fthafeatissy of t%%crrfé’%ﬁﬁ?ed
del i ver ymeGkatie mBSIAGE RIrvbbe-tSubSDrdsheris agdegssSier
when t he iender is indicated as blacklisted by the
subscri 5&r*"R*a response of 15 the second
confirmati on nmessage. 162. The conputer program
Iproduct of claim 160, further conprising conputer
usabl e program code for: storing in the database, an

i ndi cagbon of thHe computer program product of claim 144,
further comprising: computer usable program code for
redirecting an MMS sent to the subscriber’s address

to a forward-to address.

20
150. The computer program product of claim 149,
further comprising: computer usable program code for
sending a forwarding request by the SG to a first
MMSC associated with the subscriber for redirecting
25 the MMS to the forward-to address.

151. The computer program product of claim 127,
further comprising: computer usable program code for

presenting an address of the SG to comprise a
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20 sender as a whitelisted; and sending by the SG the

nmessage to the one or nore forward-to addresses. 163.
wab@somput er program product of claim 160, 2BCT/U$100B024725

conpri sing: conputer usable program code for sending

by the SGto the sender, an_indication of '
unsuccedSPTNYeIdepsi fit thidenthsage cirmupdcates with a
subscri berss mddeers, when the sender is unconfirned

to be one of whitelisted or blacklisted by the 30
subscriber. 164. The conputer program product of claim
163, further conprising conputer usable program code
for: -143 WD 2008/ 073234 PCT/ US2007/ 024725 updatln%

t he hbde | ocat Tl FomfrOYREt iPGAIERME apaedictorofgrelaim 12

gvai l ab'fhkwerofcohlaﬁlssygsceb#asﬁnezuaggbr@rbmrg@sﬁl @&a@ffo@
response of the second confirmation nessage;

causi ngPraeHadgage eEdERSY ferfthet 66t [ gﬁ@p@rse r?orr@n‘

forwar dyben AdAreesessi b%ni ThEL fONMPU &ImRhOGA &P with a
product of claim 164, wherein conputer usable program

code foFlE%l%srieﬁijofhe 10 nmessage to be resent further
conpri ses: computer usabl e program code for sendi ng by
the SGto the sender the stored delivery outcone. -
144

10 153. The computer program product of claim 127,

further comprising computer usable prcgram code for:

receiving a de-activation request at the SG for
deactivating one or more VAS; and
querying the database for status of the one or

15 more VAS.

154. The computer program product of claim 153,

further comprising computer usable program code for:

storing the de-activation request in the

20 database; and
re-updating the home location information
database so as to redirect the messages sent to the
subscriber, to the subscriber’s visited switching

address. '
25

155. The computer program product of claim 154,
wherein re-updating the home location information

database further comprises: computer usable program
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code for facilitating the subscriber’s mobile

communication.
156. The computer program product of claim 111,
5 wherein re-updating the home location information

database further comprises: computer usable program

code for:

causing the home location information database

to send a registration cancellation message to the

10 SG, wherein the subscriber’s visited switching
address and a visited location information database

were being replaced by an address of SG in a
registration message sent from the SG to the home

location information database; and

15 facilitating the subscriber’s mobile
communication.
157. The computer program product of claim 110,

further comprising: computer usable program code for
20 storing an indication of the de-activation request

in the database associated.

158. The computer program product of claim 127,
wherein applying the VAS logic further comprises

25 computer usable program code for sending an
indication from the SG to a blacklisted sender for a
successful delivery of a message sent by the

blacklisted sender to the subscriber.
30 159, The computer program product of claim 127,
wherein applying the VAS logic further comprises:

computer usable program code for sending a first
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confirmation message from the SG to a sender, after

detecting the sender’s status from the database.

160. The computer program product of claim 159,
5 further comprising: computer usable program code for
sending a second confirmation message from the SG to

the subscriber’s address.

161. The computer program product of claim 160,

10 further comprising: computer usable program code for
sending by the SG to the sender, an indication of
successful delivery of the message at the
subscriber’s address, when the sender is indicated

as blacklisted by the subscriber in a response of

15 the second confirmation message.

162. The computer program product of claim 160,
further comprising computer usable program code for:
storing in the database, an indication of the

20 sender as a whitelisted; and
sending by the SG, the message to the one or

more forward~to addresses.

163. The computer program product of claim 160,

25 further comprising: computer usable program code for
sending by the SG to the sender, an indication of
unsuccessful delivery of the message at the
subscriber’s address, when the sender is unconfirmed

to be one of whitelisted or blacklisted by the

30 subscriber.

164. The computer program product of claim 163,

further comprising computer usable program code for:
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updating the home location information database

for an availability of the subscriber, upon non-

receipt of a response of the second confirmation
message; and

S causing the message to be resent to the one or

more forward-to addresses.

165. The computer program product of claim 164,
wherein computer usable program code for causing the

10 message to be resent further comprises: computer
usable program code for sending by the SG to the

sender the stored delivery outcome.
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