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RELATED APPLI CATI ON [ 0001] Thi s application clains
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filed March 21, 2005, and is related to United States
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CRUBNTRERERENESET MRELAEED ArentGANONO0002] Thi s i nventi on
described herein relates to the fields of providing
903 This barpdicationt Haiwisr eHierdty froobi Usitegiomraiss qablisibsal Patent
service within a conmmon carrier public nobile network
Ayrpdicatoont Ieeritl dlld 60/690,0¢# diendtidch OBackibtscrddrecs wirt Non-
access to e- mail, personal information, and ot her
BladidemptNetmorks'rfilddcidarch Re| 20080akd 1s rhREAID UBlitad kees Paiest
a very popul ar GPRS-based service used all over the
Awlitationf Serianblumbeat!a/9d 8663 stitlelin “SIGNALEE opATENA YISV ITH
and now i n many ASPAC countries, |ocal nobile
MYETRLENSISOINIEH MBIAGRIE MSYSBE N Vildk) SERVICE I$ s NGLEESIM
can 1 access both voice and bl ackberry email/data

IR WIGIEE PO ROBMBNGEABRTOER O Mfiled August 13, 2004. Both of those

patent applications are incorporated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[6002] This invention described herein relates to the fields of providing subscribers
with wireless mobile communications service within a common carrier public
moblle network and to the field of providing those subscribers with access to e-

mail, personal information, and other information services.

Related Art
[0803]Blackberry is a very popular GPRS-based service used all over the world
for email/data access. In both Europe and US, and now in many ASPAC

countries, local mobile operators offer Blackberry service. So the subscriber can
1



wi rel ess nobil e comuni cati ons devi ce. [0004] However,
in several regions of the world (such as the M ddl e
East), local cellular providers do not offer

Bl ackberry service: Therefore, subscribers usually

end up subscribing to Blackberry service offered by
acaess e poiow iatd ridacihemy emai/dateh eervdices \thi the saang pbbne or
the operators offer unlimted data/e-nmil access at an
afrélesdmbbite domcachicadians deyideee per nmonth anywhere in the
worl d, roam ng charges for voice usage are

@rotHotvavdr, inTdevsral natdnsBifeadk berid yswbse thebididslld Badth)docal
M ddle East end up carrying two wireless nobile

oz predderods ndevffe ddackbaey tavice Bilaakioeds, rsybsatbarsaumsdially
e-mai |l over GPRS fromthe overseas provider, and the
erichgy sulfseribitipld Blackergaeass difensd bhovdroeal prpfndansdﬁmmly in
[ 0005] Carryi ng separate devices for voice and data is
hbvilousdtjie awmanyi efcihe weaiaare eofiell ialreitéd datanemail igtcédseat an
art to enable such subscribers to carry a single
afeordaits fieademvaiing fee deo amntrpaiiwheraipbhb evarel waiking eharges
whi ch they subscribe is not normally equipped to

fof reice Bhagk brer exprisient iToas, roost ttheckberre balsseribersdin ltheanitidie
personal information service of their choice.

IF&00&1dT od agartyingr evaamrelzey endbile salnihinsiostichb adevideb e lonSl fivt
card nodification devices to support two SIMcards in
Blaslbegly elatednid @mail bebreSBRE&wiche olosesd Movialed dnd thd biber
t he overseas operator that offers the roam ng

Bt @Skbesitey/adcypefraaitivi loeal arelidet.he ot her is fromthe
LPWN. [0007] However, the problemis that only one SIM
[egICatyingpesanirhtee dalicas t fore.voick dnlde daLr keasbvedlst | sn
active, the subscriber cannot receive or nmake calls or
ikddovesiBntdNeThare ad amesd ar the\@i Laenabdlel SucRnrdb&iYbew fol carry a
result in expensive roam ng charges. If the |ocal

ghagiel diegic@ advier 6f the hecas phisiermdigle reandRitto wecht they subscribe is
Bl ackberry devices to send or receive emails or
notfrorwalty equippeal B aftdebBiaehberry service, or the wireless e-mail and

personal information service of their choice.

{8086} Today there are several solutions that offer SIM card modification devices
to support two SIM cards in a single mobile wireless device. One SIM card is
from the overseas operator that offers the roaming Blackberry-type service and
the other is from the LPMN.

[0807]However, the problem is that only one SiIM card can be active at a time. If
the overseas card is active, the subscriber cannot receive or make calls or SMS
on the local number. Voice calls and SMS will result in expensive roaming
charges. If the local card is active, the subscriber cannot use the Blackberry

devices to send or receive emails or information via Blackberry.
t " o 2



2 [0008] The present invention conprises a novel way to
. solve that problem It allows boeth the SIMcards (or
rather, both the service subscriptions) to be
logically active. It does not even require the
subscriber to use the overseas card to get both
$H08lTbe presdnh dwentingy eormpriaes meek! fvay leasaiwe that raoigemor It
special accessories to hold both cards. The basic
iablews ibetht theabithd raardsc &irl satheat bothothet servihe subatriptions) to be
subscri pti on whenever the user latches on to the | ocal
\agicedy sctlysc it quics oot evest nequike thp G0BY] TR t© usarthgoversedsecard
LPWN a conpetitive advantage over other LPMNs that do
toigep bothi shevieesurtidnicedhsrer i¢i e need dorsharglset dearigeeor special
SUMVARY OF THE | NVENTI ON [ 00010] The present invention
eorgssorEsdo dickiovah cavdy. Thee basliovided Falb aotarbdteally latch on fo the
all ows both the SIMcards (or rather, both the service
siafasabispiftionsyhenevdrehe lusgi bédhey aactoi the.lodd vdimessubetription
even require the subscriber to use the overseas card
nhetwgpat. both services. Hence there is no need for
handset change or special accessories to hold both
{@0eiS histae givashe L Pldblas campalitieadmmatage alveyothat l-AVINS tHabdo
the data subscription whenever the user |atches on to
hbieprbddab unified eersichsara gglodevideet wor k. [ 00011] Thi s can
give the LPMN a conpetitive advantage over other LPMS
that do not provide a unified service on a single

devi ce. [00012] Service under the present invention

woul d normal |y bsusfifiarRedyHR INVERTIONPMN (LPMWN) ,

whi ch does not provide Bl ackberry service, or the type
o018]Tied essenteinu@ition aaechppiesss analvell whp tarebdlvenhat problem. |t
managenent preferred by the subscriber. (For ease of
sdvey eodethet BV toard®n (dBl adidpebotin Tive sdmite sabbsradensrio be
bel onging to

logically active. It does not even require the subscriber to use the overseas card

to get hoth services. Hence there is no need for handset change or special
accessories to hold both cards. The basic idea is to automatically latch on to the
data subscription whenever the user latches on to the local voice subscription
network.

[06011]This can give the LPMN a competitive advantage over other LPMNs that
do not provide a unified service on a singte device.

[00012]Service under the present invention would normally be offered by a Local
PMN (LPMN), which does not provide Blackberry service, or the type of wireless
e-mail and personal information management preferred by the subscriber. (For
ease of reference, the term "Blackberry™” while a trademark belonging to

Research in Motion, is used generically to refer fo such a proprietary service.)
3



Research in Mdtion, is used generically to refer to
such a proprietary service.) 3 The LPMN wll offer -
uni fi ed voice and data access froma single device to
subscri bers who al ready subscribe to Bl ackberry

service fromanother wireless network operator

(The plLM NI will aoffeDuwmifed asoiddViEnORMY) aacebswirarhda |singée tdeviusao
the LPMN s voice services. The subscriber will need
tsobgpeibes wiewalkd2dy Sbhtritertd Blackbetrpissrvine jpas eanatitch evirgless
ol d nunber can be kept. [00013] Thus, for optinmal

opivak operatos éypically amOeersédeelP PiNeGENIN) iamdevduldlike to use the
normally requires the follow ng: 1. The end-user nmnust
$EBELCs viies sovitde Theaobsuib8l il kbed toyget ernevcld?dN Skt card for
OPWN or an LPMN that offers Bl ackberry service. 2. The
¢nislpupese aitiwlighusld nminBleacdbiex kgptconpati bl e wirel ess

nobil e communi cati ons device with a LPVMNSIM card 3.
Toua13]PMN, Sor\dptiirial operatoratsehf@Sindep theeprassht SBnB&T Mbiesally
preferably GPRS service too 4. The LPMNSI M shoul d
adqgirebéecfoliovig:nat i onal dialing capability if the

OPMN SI M supports international dialing [00014] Once

t hes eTHe ghé-USsrentiSt iRl to the rdinaek Badkierry service of an

subscription details will be captured and |1 nked up
Wt h ORRINVG B8 PSAND 2 bifdrs BacHBérp deBvicd.he user will be
told that the network will automatically sign on to

the, daied @REWeeenest hise behslabkbergn@drigaablehavighey! dhobile
only sign on to the LPMN voi ce, SM5 and GPRS service

W th cdnirgudicibhShdlicawith a LOMAEN1@are the user signs on

to the voice service, he can access voice as_mel! as
datin Bes MNR Sialviheaghat paist véife dMESKIBtrasd, Brasrably GPRS

from anot her service

service foo

4. The LPMNSIM should also have international dialing capability if the

CPMN SIM supports international dialing
[00014]Once these requirements are met, the Blackberry subscription details will
be capiured and linked up with the voice subscription details. The user will be
told that the network will autornatically sign on o the data service on his behalf,
and that he should only sign on to the LPMN voice, SMS and GPRS service with
the LPMN SIM card.
[00815]10nce the user signs on to the voice service, he can access voice as well
as dafa service, although part of the data service is from another service

provider. The user will be able to use the services seamlessly. He will be able to

receive phone calls and SMS while in a data channel communications session.



provi der. The user will be able to use the services
seam essly. He will be able to receive phone calls

“.and SMB while in a data channel conmmuni cations

session. 4 [00016]In addition, if the OPMN profile can
make roam ng international calls and the LPW _
BDapEGini dsiditiongif the ©BMbloprofile caamegket roemirghetetfalibhal calls and
subscription also should support international

theall Py . supeG BT Wahisntot dre tHePdthe utbsit ithd P ViNs sutaschigidnoaiso
t he overseas nunber. LPMN forwarding nunbers wll
svetdsuppert intemnstas! dingg. For exanpl e, the voicenai l

will go to the LPMN voicemail when the MI call to the

peergeasn nbeeMN subatiberasymieddon [HROSSHenseba CEMN
will only be applied when the subscriber is using the

ToRMNdInGl ivinetterd Wil ovEVNtopeIredalronel OOSH hAdd tHeomemail will
advant ages and novel features of the invention will be

getto ftioes tUPMN voleaimiil iwhehhiBe @S araill ptbi 8 dveadeal Hun®as is not
and in part will becone nore apparent to those
skavidred] i n the art upon exam nation of the follow ng

or upon learning by practice of the invention. BRIEF

[DEEGRI T 4N Ol bty BRANNSWhE RO gHE® id udRBited S PN
Si gnal Packet Gateway Network Architecture for use

amler the hevpr @sgator.i nventi on. [00021] Fi gure 2
illustrates a flow for GSM | ocation update in

pomoynddiichal Mviahtades ShPRORIMRAEY oﬁ%wme‘emm il Befset forth
under the present invention. [00022]Figure 3

inl dasiriné @8sdripgoh @k Eibwh | il @f pat ﬁ‘ﬁl\ﬂéceﬁatm&% Apering to
under the present i nvention. [00023]Figure 4

ﬂhbwl@,km@clt @Sl S abodh leR¥nidalidh 8N 1RV RNISERS dPUIPRRM Iedniny By
non-1 oca

practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[000201Figure 1 depicts a Signal Packet Gateway Network Architecture for use
under the present invention.
[00921]Figure 2 illusirates a flow for GSM location update in conjunction with a
supplementary service profile under the present invention.
[00022]Figure 3 illustrates the logical flow of a GSM location update under the
present invention.
[00023]Figure 4 illustrates signal flow with an overseas number with a non-local

public mobiié network under the present invention.



public nobile network under the present i nvention. 5

[00024]) Figure 5 illustrates signal flow for a nobile
term nated SM5 MI to an overseas number under the
present invention. [00025]Figure 6 illustrates the

fl ow between | ocal GPRS signaling and a Bl ackberry
$en024]Eiguaf 5 diustratssagrsl diper fat ar mobitke teriniratql 8¥ENMT fo an
i nvention. DETAILED DESCRI PTI ON Operator Logistics
bofra24 Mnebgpuedenthe pregernitima@ntiomvol ves depl oyi ng a

Si gnal Packet Gateway (SPG at the LPWN s SS7

ED s} Figureliog Wiuetrdtes hipwsfldvn eoebivgialiodd CRPRSGaigBditg and a
Network Architecture. [00027] The LPMN operat or

BagRbaBSseRviSPetdradverag epohior Ml the presuRSsvenBet.s
opting for unified Blackberry data and nobil e voice
service. An LPWN subscriber nust be issued a new
| ocal SIMcard fromthis range although they don't

need to change thepmaEmeEsosgatioMs! SDN if a | ocal
card was al ready subscribed. The subscriber shoul d

@j{}éﬁatm\bgisﬁcé ocal GPRS subscription plan, which can be
of a prepaid or postpaid sort. [00028] The LPWN wi | |

826] TiRe prEBESITRMNtEN FNBISES ddidafy HSREFRPPadiRt CARIMEYSPG
?}I’?e ]mappi ng between the LP% )?L%SCH ption profil gq )

bf MBILPMYES SBIR)ncanstk ! gur&TNNowd At SBHAISRd kPt G@Bway Network
explicitly from subscribers. This can be inpl enented

bychitegtanel di ng the overseas MSI SDN or the overseas SIM
to the operator. This mapping is not stored in the

Fh& the LEMN Op&@tdr NebdifedatpRane rdtget SIS sor subscribers
00029] Usi ng a special range IMsI for the LPWMN SIM

PRV UL eGP Rl ok Soveh b -Gy
must be issued a new local SIM card from this range although they don’t need fo
change the original local MSISDN if a local card was already subscribed. The
subscriber should also have a local GPRS subscription plan, which can be of a
prepaid or postpaid sort.

[00028]The LPMN will need to implement a subscription process to capture the
mapping between the LPMN subscription profile (IMSi, MSISDN)} and the OPMN
data subscriplion explicitly from subscribers. This can be implemented by
providing the overseas MSISDN or the overseas SIM to the operator. This
mapping is not stored in the HLR but is stored in the database of the SPG.
[00029]Using a special rahge IMSI for the LPMN SIM card allows the operator to
set a special E.214 route for all these IMSls, thereby forcing ali their GSM and
GPRS iocation updates to be routed through the SPG 11 and not directly to the

LPMN HLR 10. The SPG 11 relays the location updates to the LPMN HLR 10,
6



GPRS | ocation updates to be routed through the SPG 11
and not directly to the LPWN HLR 10. The SPG 11
relays the | ocation updates to the -.LPMWN HLR 10, 6 but
al so perforns an automatic registration into the OPWN
HLR 15 for data service. [00030]In a preferred

butbalde rperibrmd be duRivhatal sgignaten dés toe QRN HISRPLS for data
Loopback circuits or IN triggers between the LPMN MSCs
i&viaad the SPG 11. The purpose of this feature is to
all ow the MI calls/SM5 on the OPMN nunber to pass
tuoozmiah at befdsi@ binboainamnt,otiet LPWMN hildd ipneviddaR candint (SUP
handl e OPMN voi cemail notification especially for the

LEdyNask biscuits e N ticRe3bthlzen secPRN 1IBBE 18aagkihesSPG 11.
aimed at allowng the billing systemto treat | ocal

Wle pliBBs®bf this Eedtairgde (AR b ATYcalbISNES bit tHEBYPMN dumther to
be a MI roam ng ~ cal |/ SM5 when the OPMN nunber is '

padsl gddubpd. SPG {heo crseurffoMbilllngadDRY andCRR, havilile T BPMN
with the correspondi ng overseas IMsl w il need be

pricshigathtificdion @32dcBiInGe thé ePBNatkbamey data service is
really on the OPMN I MSI while the LPMN SGSN 14 has

1006310 eAbpd MBlIVIBE ¢4, istdiRes REGlLIANInG VR DIRROSyMérh Ito treat
also allow the billing systemto treat |ocal SGSN CDR

ptalt e cPRYef didf fa@:@@%rﬁﬁateﬂ?ﬁﬁﬁb@liitﬁﬁa?ﬁh fdch®eAPNIT roaming
i nvol ved, some may be |ocal GPRS usage and sone are

EQRSNVE WIRANhE OPMIS 3@hbel i Edled/SasRd0fh theaisd &f @ARRaming
CDR, MI TAP with the corresponding overseas |NMSI wl|

CERAMIETAR Al trGorkOSEhdmY IdverdeBMMiRI Lill naésBe BRRIbcéD
update its DNS server to map | ocal Bl ackberry APN to

tnh%zg&el hovib st it eBrvRE i ddng nGRED ANt 19261 wWHilk Ahe
t he MN GGSN 17. Techni cal Approach Overvi ew

LPMN SGSN 14 has the local IMS] record, the special IMSI range will also allow
the billing system to treat local SGSN CDR of the range differently. Depending on
the APN invalved, some may be local GPRS usage and some are really roaming
usage. In the case of roaming GPRS CDR, MT TAP with the corresponding
overseas IMS! will need be produced.

[00033] The LPMN will also need to update its DNS server to map local Blackberry
APN to the SPG 11 which can then establish GPRS context with the OPMN

GGSN 17.

Technical Approach Overview

Outline of Approach

[00034]The proposed solution is extended on an earlier filed patent - SIMM

(Single IMS], Multiple MSISDN) framework that allows a SIM card with a single
7



Qutline of Approach [00034] The proposed solution is
extended on an earlier filed patent - SIMM (Single .
IMBI, Miultiple MsISDN) framework that allows a SIM
card wwth a single 7 IMSI to support nultiple LPW
profiles. The extension is to support both |ocal and
DA ivesuppint ofultipis LPMOE phofiles. Tiox aktepsiof id essupfloet bath tocal
idea in this franmework is to route |ocation updates
St ougkedsheofBRGnot Thétsomgi pretiles HENeSRGn tidwa ia ksin rambwork is to
automatically sign on to the second subscription, and
@usD [deati@tjupddied throgsh siucBPG. MEtis Glives 3RE $MG ithe tohance to
path for various call and SMs scenarios. It primrily
aldematiddiy Sighyorpioakié dedghd dubsaptioadsidesiso asatjbet taiagyisagh
M5C and VLR address, instead of the real M5C and VLR
theltithessies is ihithe pathl fomsaridus tcall Bad SIS segiapb® it pirhafMtoes
nessages fromthe HLR and MI- FSM nessages from SMSCs,
M3 iIBhpriomidingrite owal ddeinessi ds the seairiy MBCi argiovii M gddraks, Snsasd
SMS services to the phone. [00035] Besides being in the

¢fathb rbarvsoeandRN.Rregddegess. ThikealBRE ialosioe tadideipist of IFRN
MSRN in order to be in the call path itself. As

mesddgendmredtd HeR, artdhMT-BE NV ansssatbe froRGSMS O3 exbidhein turn
billing support. [00036] The proposed solution is also

& xendio rgnitdPRBomitgasalls end BMPUsErvicesab didpiioneear | i er
filed patent (Signal Packet Relay System for GPRS).

(Dhe35 Bsidee Gritean te pathAMNhS G hassidie, RN G Mo madifies
OPWN Bl ackberry APN. The LPMN DNS maps the GGSN of

hBiNSARNh bl RebSRGHheRRXT eantteit AaGhdnfiohe®Bafieg it Bds
SGSN wil | be established with the SPG that will then

m@'%%oﬁ@ékiﬁhgysb drhe real OPMN GGSN by swappi ng
in the MN | MSI ana faking the LPMN SGSN. Once the

T i i
ddteerSReE paehtNSigPRMERESNReRO Gystem for GPRS). This is because the
LPMN SGSN has the LPMN IMSI and OPMN Blackberry APN. The LPMN DNS
maps the GGSN of this APN to the SPG. PDC context activation from LPMN
SGSN will be established with the SPG that will then relay PDP packets o the
real OPMN GGSN by swapping in the OPMN IMS! and faking the LPMN SGSN.
Once the PDP session is established, subsequent PDP packets on Blackberry
APN from LPMN SGSN will be relayed thru the SPG to the OPMN GGSN and
Blackberry service.

[60037]The 3SPG functions fike a virtual

HLR/VLR/SCP/GMSC/GGSN/SGSN/SMSC etc.



Bl ackberry service. [00037] The SPG functions |like a
virtual HLR/ VLR/ SCP/ GVSC/ GGSN SGSN SMSC etc. 8

Vari ous Scenarios [00038] Wien the LPMN IMSI is

perform ng GSM or GPRS | ocation update, the E214 SCCP
nmessage is redirected to the SPG [f the |ocation
Masviad Seeriagoot her than the LPMN, SAG sinply rel ays

the nessage out to the real LPWN HLR w thout further
ifrosg|Waeerthe LOMN IMS! it Iperfbiodiag GV op SRRDlchort date, the
LPWN, all the followng will be applied. GSM | ocation
ERdASE G chestyayel iemediteateyl ioahy iSOG, P bk Ibaatib® QO3RN Bther
the LPW IMSI is performng |ocation update, the E214
BEEPhenERMR SPCs singlli retaisetiet neddage SRG.to The rSRGAHNIHLR
relay the nmessage to the real LPWN HLR |In addition,
talteoBHGH N ihvadesrhait MOGIBNT tecrthin opdatoe id thet hRMEPMN the
HLR using the OPMN I MSI and the SPG as the VMSC and -
YaBvimddviess apeth al so establ i shes the mapping record
of the current LPMN | ocation update information and
the OPMWN | ocation update information. [00040]

Referring to Figure 2: 1. \Wen the subscri ber

GE Bheich iMdaty dddh\iNpMeeNiMRCsstlice phgild PMN - VLR VMSC 20
sends Location Update with the LPMN IMSI to SPG 21 2.

FREIWheea! tay LAV IMIP i$ @ekbitnindM¥atibiR uBdatd, tHePE€224 sceP
al so i ssues LUP on OPW | M5l wth VLR VMSC=SPG to the

PRADEGELIR réd@rebted oM IHIFRS. 21210l SBE e FSHBY) tHe BBSaadd to the real

LPMN HLR. In addition, the SPG will perform GSM [ocation update to the OPMN

FILR using the OPMN IMSI and the SPG as the VMSC and VLR address. SPG
also establishes the mapping record of the current LPMN location update
information and the OPMN location update information.
[00640]Referring 1o Figure 2:
1. When the subscriber registers with LPMN VLR/VMSC 20, the LPMN
VLR.VMSC 20 sends Laocation Update with the LPMN IMSI to SPG 21
2. SPG 21 relays the LUP to the LPMN HLR 22
3. SPG 21 also issues LUP on OPMN IMSI with VLR/VMSC=SPG to the
OPMN HLR 23
4. LPMN HLR 22 issues ISD to SPG 21
5. OPMN HLR 23 issues ISD to SPG 21 as well
6. SPG 21 combines the ISD profile from step 4 and step 5, sends to LPMN
VLR/VMSC 20

7. LPMN VLR/VMSC 20 issues ISD ack to SPG 21
' 9



5. OPWN HLR 23 issues I1SOto SPG 21 as well 6. SPG 21
combi nes the SO profile fromstep 4 and step 5, sends
to LPMN VLR VMSC 20 7. LPMN VLR VMSC 20 issues | SO

ack to SPG 21 9 8. SPG 21 issues |SD ack to LPMWN HLR
22 9. SPG 21 issues ISD ack to OPW HLR 23 10. LPWN

HLR. 22P G uessiel IFD ackid IPNPELR12211. SPG 21 i ssues LUP
ack to LPWN VLRNMSC 20 12. OPWMN HLR 23 issues LUP ACK

t 0 BPSPER1[i€0RE 13T hek RMMINLRRW3 | have the LPWN
subscri ber profile including supplenmentary service

sucty. eV LR 2 BEeanEyP holf tor3pg g1 ng nunber, MSI SDN,
call barring on international calls by default. In

t hitdl. sRS e issuet NBPCRMb PPOINIVIR/¢RISC ke i nternati onal
calls at LPMWMN and the | ocal subscriber wants to do the

sanez, OPMNeLR b8 idsasal UB Wsclhigra en must al so have
subscription to international dialing. [00042]The

RN JFhb sPRe VLR vl ehal lthd armam disies b edtiia |h|3|uﬂfﬂg
particular overwite the OPMN one. So if the LPW

sufisemnbitety SesvicituchBWe kL Vdcdnil) mtardmywmﬁarsmm call

nunber is called, then the call goes to the LPW

barwgradi m@rnaﬂtm‘eecansw,hd@faqun GRigEdake, Dihd NN RRsfile can
hand, if his handset is off or roamng profileis

Pk @tterhetunal beliscx ePseasndHiB loddnetbdibsalars tods he same,
overseas nunber wll trigger the early call

tranvas JicAlgubseriptioomVbl Med BaBsubdcrption ﬂﬁn@Mﬁonal dialing.
forwardi ng nunbers of the OPMN subscriber profile.

[030£21Bid LPVAN *huBSoriBeBS IRk &call FoRFAYInG Shurkers BNl T Particular
uni on of both profiles with local overwiting

BV vARAHel OPRINSENOTSCRMAd LPMN. sitREFasPbE andverinBhe call
| ocal profile does

when his OPMN number is called, then the call goes to the LPMN forwarding
number such as voicemail. On the other hand, if his handset is off or roaming
profile is purged from the overseas HLR, then MT calls to the overseas number
will trigger the early call forwarding (e.g. OPMN voicemail) of the OPMN
forwarding numbers of the OPMN subscriber profile.

[60043]lt is also possible to provide the maximum union of both profiles with local
overwriting overseas in case of conflicts. For example, if the local profile does
not have capability of making international calls, but overseas profile does, and
then overseas profile capability will be sent to the LPMN VLR. Another example,
if the local profite does not have the capability of sending international SMS, but

overseas profile does, then overseas profile capability will be sent to the LPMN

VLR,
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not have capability of making international calls, but
overseas profile does, and- then overseas profile
capability will be sent to the LPWMN VLR Anot her
exanple, if the local profile does not have the
capability of sending international SMS, but overseas
08441 Pe thfpetser hamdnif Siedped dgs priomardngayalsr] and/thsi dversees
sent to the LPW VLR 10 [00044]On the other hand, if
alse hpwe ae, Heh Hefenaharaviideraambierthe SRHN YR o dresleeal does
al so have one, then the local one will be sent to the
hetveviaFRorwardinhaumberabutdbe sverpeas degscthan ther Wair alilhave the
nunber, but the overseas does, then the VLR will have
pyrrssasvierverding nomiver. dinothan exbeple, MeoltPdN MK G avill alvays
LPMN M5l SDN wi | | al ways overwite the OPMN MSI SDN
aveswritehise P VB ISDNI avhan ithe swrgedt ISDx tiada liPwBht LiRe LPMN
[ 00045] Si nce the LPMN HLR has the real LPWMN VLR, if
Vh8re is any supplenentary service change or | ocal
profile change (e.g. MSISDN), then the current VLR
poo45ibiecen the hiaMbl tHIR tesaltheprredli [.BMY erlvg,i ife thiemb hisr any
than a union. For exanple, if the local profile has
suppiestknoary i setvigenetiangaalr leadl [prdiide change (elwe MIIBEN), then the
current LPMWN VLR w || have international call barring.
Wreamt & LRewvofile ol heve thepided| eorcfdereseragtd rathar Hbarc andsiiore dFor
GSM subscription profile fromlocal and overseas wl|
exganpie, bif ity |dsak krofilee hash tienerhton onternatiahd! edipladoting,t then he

course billing in this case, will always be billed as
eurreph PN AR withbave derheitalal salb$ermingeWhen anmdey ropation
international call. [00046]Finally, it is also

posd whmet cagairs dhe sendir@das Sivh eubdcRptiond pMiiBCiradd foeals and
in the case of |l ocal GSM | ocation update. In this way,
svirsguéihagaindrisg back thalirdereali®Rl call d@pRbifily ot c@NbE HilliRg in
will come thru the SPG which can then decide

this case, will always be billed as a roaming call when the local subscriber is
making an international call.

[B0846]Finally, it is also possible o also use SPG as the VLR and VMSC address .
in the case of local GSM location update. In this way, subsequent and stand

alone I1SD or DEL from LPMN HLR will come thru the SPG which can then decide

the merged data to be sent o the real LPMN VLR.

GPRS location update

[000471When the LPMN IMSI is performing GPRS location update, the E214
SCCP massage is redirected to the SPG. The SPG will perform two separate

GPRS location updates, one to the LPMN HLR with the SPG as the SCCP CgPA
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the nerged data to be sent to the real LPWN VLR GPRS
| ocat.i on update [00047] When the LPMN | MSI .is
perform ng GPRS | ocation update, the E214 SCCP
nmessage is redirected to the SPG The SPGw |l perform
two separate GPRS |ocation updates, one to the LPW

BhdRiiwd dtherttt eheSPEVAISHILR eitSGERS Y B aslthe HTLH BePAtIRESEIN
the OPMN HLR with the SPG GI as the SCCP CgPA and SGSN

GT andht SeGIPGsIthe 8&SNIE GGEMIRIngBt r espondi ngl y.
[00048] Referring to Figure 3: 1. When the subscri ber

[0BQi S Refefringith FiguRM¥ SGSN 30, the LPMN SGSN 30 sends
GPRS Location Update with the LPMN IM5] to SPG 31 2.

SPG. 3Wheg trysubb&ideFrigRtboRitha HNte JddNablRe 32MN S8RE 30
31 al so issues GPRS LUP on OPMN I MSI with SGSN=SPG t o

the <SIRNBNGHRR B2afon LML WRALPIGE wes| L3 E @1SPG 31
5. OPWN HLR 33 issues ISDto SPG 31 as well 6. SPG 31

conbi mes 34 hgaysIhe s Lerfs o ishapHirand step 5, sends
to LPMN SGSN 30 7. LPWMN SGSN 30 issues |ISD ack to SPG

313, 8spShB aldo is8dteePREOL G lontOPURNM I 3Ee sR=558G03fke
i ssues | SD ack to OPWN HLR 33 10. LPWN HLR 32 issues

LUP agkminoi3P63 31 11. SPG 31 issues LUP ack to LPWN
SGSN 30 12. OPWMN HLR 33 issues LUP ACK to SPG 31

4. LPMN HLR 32 issues ISD to SPG 31

5. OPMN HLR 33 issues 1SD to SPG 31 as well

6. SPG 31 combines the ISD profile from step 4 and step 5, sends to LPMN

SGSN 30

7. LPMN SGSN 30 issues ISD ack to SPG 31

8. SPG 31 issues ISD ack to LPMN HLR 32

9. SPG 31 issues ISD ack to OPMN HLR 33

10.LPMN HLR 32 issues LUP ack to SPG 31

11.8PG 31 issues LUP ack to LPMN'SGSN 30

12. OPMN HLR 33 issues LUP ACK to SPG 31
[60049]When the I1SDs are returned from both GPRS location update, the OPMN
GPRS profile data such as APN and PDP context profile are merged with those
of LPMN GPRS profile. The local non-GPRS profile such as LPMN MSISDN will
overwrite the overseas non-GPRS profile. The merged ISD data are then sent to

the real LPMN SGSN.
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[ 00049] When the | SDs are returned from both GPRS
| ocati on update, the OPMN GPRS profile data such as
APN and PDP context profile are merged with those of
LPMN GPRS profile. The | ocal non-GPRS profile such as
LPWMN MSI SDN wi Il overwite the overseas non- GPRS

noakoifethe Theal mebgfided &i2s0rRdt ancae SRS BUBERE® theMenly the
real LPMN SGSN. 12 [00050]If the | ocal subscriber does

netrshay SPEERSutSUkstion (pofile togethee wvithnhy LPIB MSVSDIS e@sent to
GPRS subscription profile together wwth the LPMN

It ISENINI G S M the onerydtelSDRMM.SGSN i n the nerged | SD
data. [00051] SPG al so establishes the napping record

gboos 8P NdstdbRMMNsGRBSmapdeatdcon] Bpeal BurrdHt q.mm I OPRS
(such as SGSN GT and I P, non-GPRS profile such

ke GEMN)ip&and iﬁfhz@neﬁﬁh/ms@%‘é SUBRCGT RhH AP, hoH-CPR®E! | r@ﬂte such
(such as OPMEN | MSI and OPMN MSI SDN). [ 00052]

g aWS SN ) SEaNhie b PVINNGEREN ubk&Riptisn tilfermifidh §9%$J\las m‘mEN
What ever GPRS profile changes in LPW HLR go directly

tiast el SSEN vemmyer the SGSN info in OPWN HLR are
the SPG Info instead. Whatever changes in GPRS

pionkiiNete MaORMSEBIR 198 it DPMIN RER FPRDREPS 8 ShEhRY %é’cé’\/er
the real SGSN after LPMN profile data such as LP

GBS angiid-RMhgYB! iSO eHISU RS difddl e & itRe S@WGH@&e\Féﬁ%e
OPMN ones. [00053]1f the LPWN withdraws | ocal

SEISN Bfo mlCDPMN'H'ILFaEIfeetﬁé SPeeInfHinseRy. WasBler cﬁ@%}és in GPRS
profile unless a new | ocation update is sent

AR InOOPAIN HABBIA 1R th @WCSESDN fIdyREi t5LiRE @Qa: SGSN after
00054] Finally, it is also possibleto use SPG GI and

LBVvRBpidiR SESNupvaBaPMaNds] Endrrss M9ISDk N e CRB8iitokd in
rel ay| ng | ocal GPRS | ocation updat e. In this way,

place of the OPMN ones.

[60053]If the LPMN withdraws local GPRS service, it will affect the current local
SGSN profile unless a new location update is sent (e.g. power off/on again or
new SGSN is registered).

[60054]Finally, it is also possible to use SPG GT and [P as the SGSN number
and IP address in the case of relaying local GPRS location updafe. In this way,

subsequent and stand alone ISD or DEL from local HLLR will come thru the SPG

which can then decide the merged data to be sent to the real SGSN.

MO-call

[00055]Call flow is normal local MO-call.
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subsequent and stand alone 1SD or DEL from|local HLR
will come thru the SPG which can then decide.the
nmerged data to be sent to the real SGSN. MO call.
[00055] Cal I' flow.is normal |local MOcall. 13 Mr-call
To | ocal nunber [00056]Call flowis normal M call
M¥ctaddi ng early call forwarding and | ate call

forwardi ng. To overseas nunber [00057] OPMN i ssues NAP
$Rlodapn@dd HLR. OPMN HLR i ssues PRN to the SPG SPG
will then issue PRNto the real VLR The real VLR
{0056 0al RERNE baekal MO dah en@REg whilye kaWwidrivatdiren anc daie reall
a special mapping of MSRN to the OPMN HLR

fOReEBlgwwen the MI call routed on the special mapping
finally reaches the LPW network, the LPMN swi tch
w Il pass the call control to the SPG again (either
via |SUP | oopback or INtrigger), the SPGw Il then
mecoaness nirhesrcall on the real MSRN while at the same
time to set up controls for CDR generation. [00059]

ReberOPMIN tseudd MAFESAI 1ol OPYINE AL RPUINMBIHEBNiss e RRNetd, the
the OPMN GVBC 40 issues SR (OPMN- MSISDN) to OPMN HLR

4R sPCPMN tidrRsduke PRN tethePRNVOR, ORMN! VBR reminSRECAR Bick
SPG 42 i ssues PRN on the LPWMN IMSI to LPW VLR VMSC 44

4o thk RS EHRINMMBEhehdretu®s 8 e pedRiRhabeing MERISRN @ (HEGRMN FILR.
SPG 42 issues PRN ACK(MSRN ) to OPMN HLR 41
[06058]TWhen the MT call routed on the special mapping finally reaches the LPMN
network, the LPMN switch will pass the call control fo the SPG again {either via
ISUP loopback or IN frigger), the SPG will then reconnect the call on the real
MSRN while at the same time {o set up controls for CDR generation.
[00059]Referring to Figure 4:

1. When OPMN MSISDN is called, the OPMN GMSC 40 issues SRI(OPMN-

MSISDN) to OPMN HLR 41

2. OPMN HLR 41 issues PRN on OPMN IMS| to SPG 42

3. SPG 42 issues PRN on the LPMN [MSI to LPMN VLR/VMSC 44

4. LPMN VLR/VMSC 44 issues PRN Ack(MSRN) to SPG 42

5. SPG 42 issues PRN ACK(MSRN’) to OPMN HLR 41

6. OPMN HLR 41 issues SR ACK(MSRN’)

7. OPMN GMSC 40 issues ISUP IAM on MSRN’ fo LPMN GMSC 43

8. LPMN GMSC 43 issues IDP(A,MSRN') to SPG 42

9. SPG 42 issues RRB to LPMN GMSC 43

10.SPG 42 issues Connect{A,MSRN) to LPMN GMSC 43
14



6. OPWN HLR 41 issues SRI ACK(MSRN ) 7. OPMN GVBC 40

i ssues SUP ]AM on MSRN' to LPMN GVMSC 43 8. LPMN GVSC
43 issues IDP(A, MSRN ) to SPG 42 9. SPG 42 issues RRB
to LPMN GVBC 43 10. SPG 42 issues Connect (A MSRN) to
LPMN GVSC 43 14 11. LPMN GUSC 43 issues | AM A, MSRN)

t o IPNNANIGCBEL B34gbuet AN ACAB RN tor viavid MBS G/O0RGR] | f t he
MI call to OPMN MSISDN is not answered, the late call
forwarding wll happen. If the |ocal subscriber has a
voicemail, it will go to the local voicemail. If it
descall &drwatdimboni ng to the OPMN voicemail will happen
if the OPM profile has voicemail. Notification of

QRGO diec RITedal] toidAMN MIBDN i aot fivwelealc e Iatdbedirfohetrding
via SPG which can then control the content of

adil ihbpgead 1 1Dmhe Feoal ysubsdribed Esver dbiagmbl O 64i] Egy Ity thal beal
forwarding profile of OPMN wi Il take place. For"
exiatphie, If it fdoehewe transboRimgoneths eBSVIM Olofeiaill wiprrebpé if the
early call forwarding will go there. Notification of

ORNI$ @asila/ ha< ediedrhailMNdtifibgions @ OAMN tvbieehait &lili be sent to the
subscri ber via SPG which can then <control the

teal epberiver tatSHG, eatidroshn théx &ivitiol tHho @O hiNgmzEficaieh SVB
al ways applies. MI-SM5 To | ocal nunber [00063] Nor nal
flow applies. 15

Early call forwarding

[00061]Early call forwarding profile of OPMN will take place. For example, if there
is an overseas voicemail profile, early call forwarding will go there. Nofification of

overseas voicemail will be seni to the local subscriber via SPG, which can than

control the content of notification.

MO-SMS

[00062]Normal MO-SMS always applies.
MT-SMS

To local number

[60063]Normal flow applies.

15



To overseas nunber [00064] Since OPWMN HLR has SPG as
the VMSC/ SGSN address, MAP forwardSVMs will al ways

send the-SM5 to the SPG first before SPG relays to the
real VMSC/ SGSN destination. [00065] Referring to

Figure 5. 1. SMSC 50 issues SRI-SM OPWN- MSI SDN) to
OPlobeAdess bidmbez. OPMN HLR 51 returns OPWN | MSI and SPG
to SMSC 50 3. SMSC 50 forwards SMS on the OPMN | V5]
0064 SNBE QBN 4R OhdSPGP® 2a¢ . th&P@AVISZ/$GENa mdsreSE NP
the LPMN I MSI to the real LPMN VMSCNLR 53 5. LPMWN
TVBENESRIS3iliabsiyesend khd BMSRGIERSBG HRGh?e ISPB egaaals the
to SMSC 50 [ 00066] When the SM5S is going thru the SPG
SBROVIMIA/SGBpIdestndibe OPMN | MSI  (SM RP-DA) by the LPWN
I MSI and replace the CgPA to SPG GT wi t hout changing

mohey|RSENgas FiGGARs:par aneters (such as TCAP ID). In
addition, SPG w Il mark the SMSC address (SM RP-QA)

wi t¢h wsofEGh@'ue@BRf BXI(OPRM- mmltagmm HLROs £ he real
VMSC/ SGSN. This is to distinguish MI' SM5 i nt erwor ki ng

t 0 2L RMMINVBIREDN dtur RSTOMI NS VS 1198 9Pt 1o s Bes0OPMN MSI SDN
| anded as MI SM5 to the LPMN MSISDN in the switch of

t he, LEIWBE sh0BAGISBASCANtHal SOVENERY Qi ER1EE d&%ﬁ‘é&@% SPG
Notification to voicemail [00063] When the MI S

relayzng thru the SPG the SMS content can be
exam ned. |If the SM5 content indicates voicemil, the

SP&, PG 52 RAwaRe SN on #H2 LPMN IMSI to the real LPMN VMSC/VLR 53
5. LPMN VMSC/VLR 53 issues ack o SPG 52
6. SPG 52 issues ack to SMSC 50
[00066]When the SMS is going thru the SPG, SPG will replace the OPMN 1MSI
(SM-RP-DA) by the LPMN IMSI and replace the CgPA to SPG GT without
changing other SCCP or TCAP parameters (such as TCAP D). [n addition, SPG
will mark the SMSC address (SM-RP-OA) with a special prefix before sending out
to the real VMSC/SGSN. This is to distinguish MT SMS interworking to LPMN
MSISDN from MT SMS roaming to the OPMN MSISDN landed as MT SMS to the
LPMN MSISDN in the switch of the LPMN,

[00667ISPG can also create CDR if needed.

Notification to voicemail
[00668]When the MT SMS is relaying thru the SPG, the SMS content can be

examined. If the SMS content indicates voicemail, the SPG can send another
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SM5 to indicate the nmessage for the overseas NSl SDN
and current counter of -overseas voicemails to the
subscri ber. GPRS Bl ackberry GPRS [ 00069] When t he

Bl ackberry handset with the local SIMis doing a

Bl ackberry. net PDP context activation, the LPMN SGSN
WiMS id indisete theueedi®: faduesveresrs BEHRIKYeandcumett éiRiNter of
with the LPMN as the operator postfix. The LPMN DNS
wivbiseadreicanmdils guihedsubscribeans| ate that to SPG which is
acting as a virtual GGSN. [00070] Referring to Figure
6: 1. LPMN SGSN 60 issues DNS query on Bl ackberry.

net. Ipm.gprs to a LPMN DNS 61 2. The LPVMN DNS 61
IERE ns SPG as GGSN to LPMN SGSN 60 3. LPMN SGSN 60
sets up PDP context with SPG 62 using
BlaabaBDEPRISD=LPMN- | M5l +NSAPI , LPM\-1 VSI,

U-fl ow abl es, LPMN MBI SDN, Bl ackberry. net.

(o601 gres , the> BN cBEEBN) hathds<BREh GRe icsauSisl INGIrgUe Blackiferry. net
Bl ackberry. net.opmm.gprs to a GRX DNS 63 5. GRX DNS
6BF ebuteris aBRMbIGCHN LBMEPGEEN arill SiP& 62ue ebRPSrddoest on
PDP context from LPMN SGSN to OPMN GGSN 64 but using
Glaebi @RDR{E HHDEGRVEhd MBVMNSARE opblatdrawistiial Tise LPMN DNS will
OPMN- | MBI,  OPMN MSI SDN,

Bt achiigaradytonieinsianhatgp SECSEENG iSRENng As Oiidd GEDIN.64

i ssues ack back with charging identifier etc to SPG
fR070]RefeHNG t6 Figued &ys the ack back to LPMN SGSN 60 9.
LPWMN SGSN 60 sends packet to SPG 62 17

1. LPMN SGSN 60 issues DNS query on Blackberry.net.lpmn.gprs to a
LPMN DNS 61

2. The LPMN DNS 61 returns SPG as GGSN to LPMN SGSN 80

3. LPMN SGSN 60 sets up PDP context with SPG 62 using
CreatePDP(TID=LPMN-IMS[+NSAPI, LPMN-IMSI, U-flowlables, LPMN
MSISDN, Blackberry.net.lpmn.gprs,LPMN SGSN)

4. SPG 62 issues DNS query on Blackberry.net.opmn.gprs to a GRX DNS 63

5. GRX DNS 63 returns OPMN GGSN to SPG 62

6. SPG 62 relays the PDP context from LPMN SGSN to OPMN GGSN 64 but
using CreatePDP(TID=OPMN-IMSI+NSAPI|, U-flowlables, OPMN-IMSI,
OPMN MSISDN, Blackberry.net.opmn.gprs,SGSN= SPG)

7. OPMN GGSN 64 issues ack béck with charging identifier etc to SPG 62.

8. SPG 62 relays the ack back tc LPMN SGSN 60

9. LPMN SGSN 60 sends packet to SPG 62

17



10. SPG 62 relays the packet to OPMN GGSN 64 by
changing LMPN [ MSI/MSI SDN to OPWN | MSI/ MSI SDN 11. OPIWN
GGSN 64 sends the packet ack with the charging -
identifier back to SPG 62 12. SPG 62 sends the packet _
ack wth the charging identifier back to LPMN SGSN

60. 10, 8087 &} Tiekyk 0! pRRENtIMARMN h€ BGSIN Y64t By SHangiBg 3PN
PDP context with the SPG The SPG will then i ssue DNS

on t hpu8hackbar oyomeal IMENvedONt he over seas oper at or
as the operator postfix. The |ocal DNS or the GRX

operROPMNGESN 84 HEmisttRe padkat ackoMg! §eaha dentifier back to
[00072] The SPG wi Il then establish the PDP cont ext

with the gwverseas GGSN with the overseas | MSI and
VMBI SDN. The tunnel 1D and billing ID etc are then

COr128PeNel B&hd¥BRE §Rckd ek W thdeRarginghdémeiel B toSGEIN
PDP context. [00073] Subsequent packets going from

| ocal s8§6RNG. 0 the SPG are then correspondingly
transl ated to packets from SPG to the overseas GGSN.

Tow7100e ﬂ&%PQG@m@ilEtth@ﬂﬁ* & s@npl NPDPdosSH RGhHHE BRIG. The
I'D, billing ID, 1M, NMSISDN when necessary.

[SHID G4 thBe iSohiE DIeS Sh &t BlabitRyyyingt APSVWIitARRVSerstalichafator
flow can be shown for GIP version 1 where Tunnel End

|20 thé loheReorytatix. oS &lcalPRS drARY GROVBE&atd anilBraGIRDAE MYal
handset with the local SIMis doing |ocal APNs such

aveMVEs GSWAP etc, nornmal GPRS applies. 18 Billin

[00072]The SPG will then establish the PDP context with the overseas GGSN
with the overseas IMSI and MSISDN. The tunnel ID and billing ID etc are then
corresponding mapped into the ones with the local SGSN PDP context.
[60073}1Subsequent packets going from local SGSN to the SPG are then
correspondingly translated io packets from SPG to the overseas GGSN. The
corresponding translation include using tunnel ID, billing 1D, IMSI, MSISDN when
necessary.

[000741The GTP version 0 flow is shown above. Similar flow can be shown for

GTP version 1 where Tunnel End 1D will be used.
Local GPRS

[08075]When the Blackberry handset with the local SIM is doing local APNs such

as MMS or WAF etc, normal GPRS applies.
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Primarily, the present invention need only address the
followng: Minternati-onal calls [000761The

following is only applied if -the | ocal subscriber is
not allowed to make international calls. [00077] Wen

| ocal VMSCCDR is produced, the MO record of the

&kgi al local |IMSI on international nunbers will be
filtered out first. These records are then deened to
Peirmadynihe grédentOBiRertion beed emy atidreshibelollavimy syst em
where MO TAP records can be produced. Mr-call

over seas nunber [00078] When | ocal VMSC CDR i s

produced, the MI record of the special |ocal |MNS

WQ Intdeationbt @dled out first. These records are then
reconciled with the MI' record at the SPG Any records
07610k e fodowiag és dee applieddf the JdcacalbshbaEBRndtaalloved $@ miake
to the billing system Any records matched are 'deened
tnderbetionabeallag M CDR to be sent to the billing system
where MI' TAP records can be produced. Bl ackberry GPRS
$1807i] vieh 08T VBT CORRS wedudedethaSESNERR dfshelspecial local
generally rather than GGSN CDR for |ocal subscriber
fesivoe ihiterbibonat hemEEBSviICHR fillergyr owtuired Thbde rdoGhIN &0Rhen
of the special range of local IMSI with the

Bean&d &r e/ roaatind\IY €OR bhe fenhonoise dillirsesysiete whietd MOETAP
filtered out to the SPG The SPG will substitute in

tdverdswandeasoduchBl and MSI SDN corresponding to the
| ocal 1Ml and MSISDN in each of the 19 filtered GDR
The translated COR will be billed as roam ng GPRS TAP
to the overseas operator by the billing system M

PNEcdimtlyeFse@s kimgém oam ng

[09078]1When local VMSC CDR is produced, the MT record of the special local
IMSE will be filtered out first. These records are then reconciled with the MT
record at the SPG. Any records not matched are deemed {o be local MT CDR to
be sent io the billing system. Any records maiched are deemed to be roaming MT

CDR to be sent to the billing system where MT TAP records can be produced.

Blackberry GPRS service

[00679]For GPRS service, SGSN CDR is used generally rather than GGSN CDR
for local subscriber service. When the GPRS CDR is produced, the SGSN CDR
of the special range of local IMSI with the Blackberry.net APN for the proposed
service will be filtered out to the SPG. The SPG will substitute in the overseas

IMS1 and MSISDN corresponding to the local IMSI and MSISDN in each of the

ig



[ 00080] MI SMs froma foreign SMSC to the | ocal MsI SDN
is billed as SM5 interworking. Wiile MI SM5 fromthe
overseas SMSC or foreign SMSC to the roam ng MSI SDN

of the overseas profile is treated as MI SM5 roam ng
and is not billed in general. [00081] However since Ml
fAiMted COmRETeyrastas] VBIRSBN of bilbé dsocamirsuBPRS DAP toahe
the proposed service will always go thru the Signal
Gadrevwmyoderatstby thdbilliSg gpstbm. Gat eway Wil | mark t he
overseas SMSC by a special prefix. The switch MI SM5
CDR can then filter out the CDRs with this speci al

SMSC prefix to be discarded or billed specially for

M B intemuiiagy/toanidye over seas operator. O her

Vari ati ons [000821Nunerous vari ati ons and
[MAB0]MT a8 NgonMd rdigh BMSEIits ithe Mdcal MESIBDRSEMilled as SMS
invention will of course occur to those of ordinary
wkdrivbriiny. tWieleaT SMB SroevmthefoveReas SMECicresibRntdMasCchaves
now been di scl osed. For exanple, while in the

festnd MSISDRE U oRMtahs (rbfle i @8&BY a5MVEEM® Rodrfing and is
i mpl emented primarily fromthe point of view of GSM
nathiillee imgéngeslks, the present invention nay al so be
effectively inplenented on COMA, 3G WCDVA, GPRS,

BOO81]HOWe\RA ¥ind BT SISt tWaRE 00érse SONIBIDI &% kelocal subscriber
t el econmruni cations in which end users are nornally

SOREigosRd sbRiRPEN atviayi dotihfu ﬁqe"ﬁ@ﬁ&"Gé‘tS\hWﬁﬂ%t ttRe Signal
whi ch they normal |y subscri be, but have

Garabiyhiil yad thal ersepe SMS T By ans bnap@r refiel méb@mcﬂg\m SMS
renote visited networks. 20 [00083] The exanpl es under

Chr @resentitdrie e ODRs @gthahis %@em@l SeCi drbfustar R Hi¥Sarded
exanpl es contai ned here, are described using terns and

SR spetiallydformT SHMRFGRhiNg td B8N aPbIdrgicf.€l ephony
infrastructure, and the proprietary Blackberry system

for serving wireless e-mail and personal information.
However, use of

Other Variations

[00682]Numerous variations and modifications within the spirit of the present
invention will of course occur to those of ordinary skill in the art in view of the
embodiments that have now been disclosed. For example, while in the described
embodiments, the present invention is implemented primarily from the point of
view of GSM mobile networks, the present invention may also be effectively
implemented on CDMA, 3G, WCDMA, GPRS, etc., or any other network of
common carrier telecommunications in which end users are normally configured
to operate within a "home" network to which they normally subscribe, but have

the capability of also operating on other neighboring or remote visited networks.
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t hese exanpl es should not be interpreted to limting
the invention to those nedia. The capabilities of the
visited or non-accustoned netwerk can be of use and
provi ded t hrough any type of tel ecomunications

medium including without Ilimtation: (i) any nobile
[edosgimne yexaeiblsr knden chel direxgnt Wivishtieri, ddtaictaini o, IIGSMtive
3GSM 3G CDWVA, WCDVA or GPRS, satellite phones or
ekivaplesnhintgnddehephane deseibsar ksing rtesiyss taB@Sconkiriidts afiwn
so-called WFi apparatus normally used in a hone or

by fobed Smahviekelephdnyahiaatroctofd, anHd etk propriaiss BiackBerry
visited or non-hone or non-accustoned network,

ispstbricon gergawind et 8atalldedi pabeth tisformation. However, use of
t el econmuni cations such as personal conputers,

Balsmekyipeles shillit dovis: iMebirked telRmitiag #ie iobéritibn 8those media,
entertai nnent consol e platformsuch as Sony

FPhayapaiiiites, of AP vidited @i heh-azppasraed swiitik cah GeCapakd and
of sending and receiving tel ecommuni cati ons over hone

provitied - edtRhn@iyWpkSof Mlece@iunidationd imkealmh,i MeludRYi @RiSout
made for receiving conmunications, but capabl e of

e pdtygn taniy nncﬁhiiﬁﬁé!@pﬁoﬂyoﬁahibﬂcnﬁclumg| itRs R SRNGKIBE BSM,
persi stent subscriber id such as the eye2eye devices

BGSV, 30, CoiA, VYCDRACS GRS sasdlit® porer IR moRé MlephBhe
voi ce over | P comunications such as those provided

bytwiéezagresystent3a il @h$ so{culledaiViFi deparatisoforsipt esudfiara home
serving e-mail and personal information to wreless

devitsesbsladtwa, YingdewsonfMokid r uSy Bhi Anisitddrbmidn-Béme or
any ot her. [00084] Exanpl e enbodi nents of the present

havatiusmdiy enawwwkpeencideingr i begaratus aawer daegieamiit h to
the above advantages. It will be appreciated that

tdesmmublcatisanplobsasap@sdred ebnpitbisy PalngbipearafintiBes Mobile
i nvention. Many variations and nodifications will be
dppeese (il dnoertdrtsrenakicbhsatk platfdrhesirhtas SR sationNBSP or
other apparatus that are capable of sending and receiving telecommunications
over home or non-home networks, or even (iv) fixed-line devices made for
receiving communications, but capable of deployment in numerous locations
while preserving a persistent subscriber id such as the eye2eye devices from
Dlink; or telecommunications equipment meant for voice over IP communications
such as those provided by Vonage or Packet8; (v} any device or system for
serving e-mail and personal information to wireless devices such as Windows
Mobile, Symbian, PalmOS or any other.

[009084]Example embodiments of the present invention have now been described

in accordance with the above advantages. [t will be appreciated that these
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Abbrevi ati on Description 3G Third generation of nobile
BSC Base Station Controller BCSM Basic Call State
Mbdel CAMEL Custonized Application for Mbile Enhanced
Logic CDVA Code Division Miltiplexed Access CLI
Calling Line Identification CdPA Called Party Address

%@%@I drbNehdPayt Muddvess  tHeARneriBh, Amﬁwa«tahﬁramEaﬁhd
Country Code CB Call Barring CSI Canel

ﬁ%@ﬁ%ﬁdﬁ%'\nﬂﬂbé Nsﬁgﬁréfﬁ% PBse HifedDr#id a1t i on Poi nt Code
Gat enay GPRS General Packet Radio System GLR

Gat evvay Locati on Register GSM d obal System for

Mobi | e GSM SSF GSM Servi ce Switching Function GT

Ehekaliatidsl € 22 HLR-H HLR from HPMN HLR Honme Locati on

Regi ster

Abbreviation Description

3G Third generation of mobile

BSC Base Station Controller

BCSM Basic Call State Model

CAMEL Customized Application for Mobile Enhanced Logic
CDMA Code Division Muitiplexed Access
CLl Calling Line [dentification

CdPA Called Party Address

CgPA Calling Party Address

CAP Camel Application Part

CC Country Code

CcB Call Barr.ing

Cal Camel Subscription Information
DPC Destination Point Code

GMSC Gateway MSC

GPRS General Packet Radio System
GLR Gateway Location Register

GSM Global System for Mobile

GSM SSF GSM Service Switching Function
GT Global Title
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HPWN Honme Public Mobile Network I MSI International

Mobi | e Subscriber ldentity INIntelligent Network |SG
I nternational Signal Gateway |INAP Intelligent Network
Application Part |SD MAP Insert Subscriber Data AM
Initial Address Message |IDP Initial DP I N CAP nessage

IHpWP - H SDN User [Rart bR Locati on Update NAP
Mobi | e Applicatjion Part MCC Mobile Country Code MCC
Valet Te Country |GaslRe | MeatiRRehRtdeqUT prent — VNC MbbiTe
Net work Code MO Mobile Oiginated MSC Mobil e
PIPNIE NI NG - Cent eryo P lelNetwbRSCr 1 ber

MSRN Mbobi | e Subscri ber Roam ng Nunber Ml Mbobil e
llggM nated MIP 'Yﬁt%ﬁ%@@na‘frnﬁdbﬁé gﬁbé@fbbr idBifrNaTToRT Ty
Plan 23 NPl Nunbering Plan indicat

IN ' Intelligent Network

1SG International Signal Gateway

INAP Intelligent Network Application Part

ISD MAP Insert Subscriber Data

[AM Initial Address Message

IDP Initial DP IN/CAP message

ISUP ISDN User Part

LUP MAP Location Update

MAP Maobile Application Part

MCC Mobile Country Code

MCC Mobile Country Code

ME Mobile Equipment

MNC Mobiie Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Subscriber ISDN Number

MSRN Mobile Subscriber Roaming Number

MT Mobile Terminated

MTP Message Transfer Part

NP Numbering Plan
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NDC Nati onal Di
Barring OTA Ov
Subscription In
RNA Roam ng Not

unsupported feature

aling Code ODB Operator Determ ned
er The Air O-CSI Oiginating CAMEL
formati on PRN Provi de Roam-ng Nunber
Al'l owed RR Roami ng Restricted due to
Rl Routing |Indicator SPC Signal

Rpjnt Code SKI
Connecti on Cont

IRMberag Pididinkigiter mation  SCCP Signal
rol part STP Signal Transfer Point

STP
Short Message

SHtioRYCRRIng d¥uet 1 ng T nfornation For
SSP Service Switch Point SSN Sub System

NEEer SIrM SubS
Kit Applicatiorn

Gpeegbr beerhinky iRyl € STK SI M Tool
M RP-U Short Message Rel ay Protocol

1T nformati

Suppl ementary S

=

MBverThe mirgnal — Transter  Poi nt  SS
ervices TR Traffic Redirection T-CSI

“FERg] mat Ty CAN

Ebrighihikg CAMET STERRSRA Inféfnation

PRN

Provide Roaming Number

RNA Roaming Not Allowed

RR Roaming Restricted due to unsupported feature
RI Routing Indicator

SPC Signal Peint Code

SRI Send Routing Information

SCCP Signal Connection Control part

STP Signal Transfer Point

STP-H HPMN STP

SRI-SM Send Routing Information For Short Message
SSP Service Switch Point

SSN Sub System Number

SIM Subscriber Identify Module

STK SiM Tool Kit Application

SM-RP-UI Short Message Relay Protocol User Information
STP Signal Transfer Point |
SS Supplementary Services

TR Traffic Redirection

T-CSl Terminating CAMEL Service Information
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TP SMS Transpor
I ndi cator UDH
Added Service

Locati on Regi st
Center VPMN Vi

t Protocol UDH User Data Header
User Data Header UD User
VLR - V-VLR from VPMN VLR Vi sited
er VMSC Visited Mbile Sw tching
sited Public Mbile Network Technical

rI&f er ences GSM
GSM 340, GSM 96

OBIS TG Xort &rdtaGol Q7rOX, Q77X, GSM 360,
0, GSM 23060, GSMR9060, Q121X United

BiFHies Patent A
United States P

ppder Catta Headseindidatddunber 10/ 918, 644
atent Application Serial Nunber

104778,861 "Sig
CGener al Packet

naddr MataneaddPacket Relay [ ncl udi ng
Radi o Service ("GPRS")" MILTIPLE |

WDI'H MULTI PLE/ S
MULTI PLE SI M5 H

VS
[ e BabdSl SDN (MMM M SM SERVICE TN A
OR A SI NGLE OPERATOR' United States

patent Appl i cat
GATEWAY W TH MU

ousoeAdal Sdlupder 107918, 645 "SI GNALT NG
LTI PLE | MSI W TH MJULTI PLE VSl SDN (M MV)

SERVIGE TN A™S
PARTNERS" 25 CL

NG o aWENRPOR MOCTT PLEROAM NG
AIM 1. A nmethod for availing a

SAHBRSCIriber To 4

Vit L eRRin ety TC network of a

proprietary e-nmi| service provided to that subscriber
i non-Tocal PUStddQvaBIRISwWching Center
VPMN Visited Public Mobile Network

Dat a VAS Val ue -

Technical references

GSM 802, Q76X, Q71X, Q70X, Q77X, GSM 360, GSM 340, GSM 960, GSM-
23060, GSM29080, Q121X

United States Patent Application Serial Number 10/918,644

United States Patent Application Serial Number 10/778,861 “Signaling and
Packet Relay Including General Packet Radio Service ("GPRS")" MULTIPLE
IMSI WITH MULTIPLE/SINGLE MSISDN (MIMM/MISM) SERVICE IN A
MULTIPLE SIMS FOR A SINGLE OPERATOR”

United States patent Application Serial Number 10/918,645 “SIGNALING
GATEWAY WITH MULTIPLE IMSI WITH MULTIPLE MSISDN (MIMM) SERVICE

IN A SINGLE SIM FOR MULTIPLE ROAMING PARTNERS”
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network, the nmethod conprising: defining a specified
set of IMSIs; providing the subscriber with an

i dentity modul e for their wirel ess conmunications
devi ce corresponding to one of said set of 'IMSIs; the
| ocal public nobile network registering to the

non-| ocal public network caggprding to the
subscriber's registration information for the

pr oprq. eA aisthdrr Rblailirged Mitgeriber fea svat hobidd pynlibinktvork of a
network receiving e-mail fromthat proprietary e-mail

?g{l;)g?@%/ @-Hﬂn! GORABENr6Adddd thatalbddriber Bk nei-ideal pubtic mobile
nobi |l e public network; and the local public
gg&m@{mmg@gmg@bgﬁbhgg}that e-mail to the subscriber.

defining a specified set of IMSls;

providing the subscriber with an identity module for their wireless
communications device corresponding to one of said set of IMSls;

the local public mobile network registering to the non-local public network
according to the subscriber's registration information for the proprietary e-mail
service;

the non-local public network receiving e-mail from that proprietary e-mail
service and communicating that information to the local mobile public network;

and

the local public network communicating that e-mail to the subscriber.
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