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[0001] This application clains priority fromUnited

SHWHIREL B3 S E-HMARNAND RERSONARNK FORMA PIONSS ERMCEQVITHIN A
60/ 670,914, entitled "Blackberry Service for Non-

BPUBKIgeNOBINe NETWVHORKINOE O TV RWISE CEOBURIY TFENABLE
related to United States Patent Application Seri al

Nunber 10/918, 645 titl edThRr@t! NG GATEWAY W TH

MULTI PLE | MSI W TH MJULTI PLE MSI SDN (M MM SERVICE IN A
SINGLE SIM FOR MULTI PLE ROAM NG PARTNERS" fil ed
August 13, 2004. Both of those patent applications

e R AR e BT P AP PREEIPRN "Fi el d of the

SN0 P 1) L R o
S T S| SDE A I T
SR BB S RS il e
ARG, et Ryl LGGNSPHS fied THERIALRE” Selfeway wirh
R PLEE TEBERRPL LBy SDN B R0 S BNl ABlele s
rotr HSERY e SEoXMiNis PRRHNERSY Bl AlGust %3] 2084 Both of those

patent applications are incorporated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002]This invention described herein relates to the fields of providing subscribers
with wireless mobile communications service within a common carrier public
mobile network and to the field of providing those subscribers with access to e-

mail, personal information, and other information services.

Related Art
[0003]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
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access both voice and 13l acKberry enuil/data services

on the sane phone or wreless nobile conmunications
waleasae231]{ 0004] However, in several regions of PEEUSZING/E0197

(such as the Mddle East), local cellular providers

atoessbotf Veice Binalc Blaekwerrys email/data S&eicesosre the same phone or

subscri bers usually end up subscribing to Bl ackberry

Viifgledsoroloifef @memlubigativrerdeeie. providers mainly in the

UK. While many of the operators offer unlimted

[06U4RASwERr] IMESRSA rBhioAs of Aid RbfalbecH by ekb Middk %si)e%cal
per nonth anyvvhere in the world, roam ng charges

CEMIIGE pHVRIEPS @6@10@)6%pl3ta%ﬂ5err Twwe”?ﬁére%r@c%ﬁ%rs usually

subscrlbers in the ast end up carrying t

ggt g Bg%%ﬁ%aﬁlc%rﬁfe%g\%%?ersegg T'd?ﬁders mainly in

Bla k er over e over seas

dWhlle )I BF ﬁogﬁgtcﬁ? roffgﬁwhﬁlﬂltgf oggagg ?’r‘?‘allf 5(?0@3% qu an

oca pr OVI ng separa Vi ce

r
a\‘f‘é@a%'n%ﬂ%od%%%'éé aé’%"i‘%r"*ﬁéh%%@wsuc% ROBOGIRE dpamity Gharges
ng%(gl eﬁﬁeég?é Q%SX(‘H’BY nqeﬁhfﬁ,é@o éch e%gcs%bsgrhb%{rs' in the Middle

or mal | ui to offer ckberr Vi ce,
% ?eﬁnéjsép %{Qpﬁg gwa Wlﬁ%??oﬁ?ﬁ Fn?%prﬁ)émcaﬁo%serdgwggs,opne for
ch 00Q ere, are several

iAckbeny A1 G PR OV RS BB E e e aass ProwdSy i e otner
M.cards i in nmobj |l e wi rel ess device. One

f@’%@‘la‘f%cq §Ccel3§gﬁ?m é‘@ MP%@@roper ator that offers

the roam ng Bl ackberry-type service and the other is

[005iaméng PRRPAREFO0YSVRRGeVIOr | Voife Ashbl dafai Jst phviogalyy an

one SIMcard can be active at a tine. If the overseas

ireanyenigneg;t iThere istfenetshindhe leel tocenabist suckceubseribersitalcarry a

calls or SM5 on the |ocal nunber. Voice calls and SM5

siidle dewsel eveinnif §ieplonali publie vaekila networkr tgewhich thayhsubscribe is

| ocal card is active, the subscriber cannot use the

nBl acokbelly gquigped de offeo Blaskibeny serdesd,ver dreaiirsless e-mail and

i nformati on via Bl ackberry.
personal information service of their choice.

[0006] 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.

[0007]However, the problem is that only one SIM 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.
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2 WO 2006/ 102311 PCT/ US2006/ 010197 [0008] The present
i nvention conprises a novel way to solve that problem

w0 oocadbid3omws both the SI M cards (or rather, botPCT/I82006/010197
service subscriptions) to be logically active. It
[da0s3 T eo preseah inveqtion eotripesasibsomiebavayt v sslee tthat problem. |t
overseas card to get both services. Hence there is no
alewd bath than8Hetcardar{ge rathes peath athe servies ssulisedptiohs) to be
hol d both cards. The basic idea is to automatically
Ibgitally autivé O litdies ridReders Fuieithé saBscbentVge thBevesRias card
| atches on to the | ocal voice subscription network.

tb ORI Aoth | serdiges. FHeie! therd RVNoan&TRSH hdrldset %ﬂaﬁg\é 9 Special
over other LPMNs that do not provide a unified

SKREYdrRs 39 haldShdle cBrdde The %aséhil}@&\@%o%t&h&.dany@tl&m th to the

[ 00010] The present invention conprises nove

o) ‘é@béé?% ol WHENe0Rr He u@r'l@t‘é@e@%r‘to g 15tdY! \Rﬁéed§ut(éﬁﬁptlon

rat her, both the service su riptions) to
bkal |y active. It does not even require the
Scriber to use the overseas card to get both

su
f hand C [
Y57 Son B3 PR sOmBRURE SR Blaod 208 RboF CEPRR tRét co
omatically. latch.on to the data
SBEOHHSep? Pg'ﬁeé\/ﬁ%?(bc\?eqn?ﬁ@g%sd%y'qeatches on to the | ocal
voi ce subscription network. [00011] This can give the

LPMN a conpetitive advantage over other LPMNs that do
not provide a unified service on singl e device.

[ 00012] Servi ce uny! W@FJ&‘%WVW@Q on woul d
normally be offered by a Local PW (LPMN), which does

[ﬂ@llﬂﬁ'm@vpf@ée@ IRYRBIaNT §orBRIiSES & Nove! wak tq ppledhat problem. It
wireless e-nail and personal information nmanagenent
gipws ebatl dthpySihecasdmder rajber, Yathrthe eserdcefsubsteptionsk to be
the term "Bl ackberry TM' while a trademark bel ongi ng
legjcally active. It does not even require the subscriber to use the overseas card
to get both 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.

[00011]This can give the LPMN a competitive advantage over other LPMNs that
do not provide a unified service on a single 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 to such a proprietary service.)
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Research in Mdtion, is used generically to refer to

such a proprietary service.) 3 W 2006/102311
wEANbWB3006/ 010197 The LPMN will of fer unifi ePCT/UB06/010197

and data access froma single device to subscribers

Tieo LRMMe adly oSfiebamifiddevoioe Binaic Katar aycessr fromea fsimdie device to

another wireless network operator (typically an

sdbeciieas Wid\alkid) subsdribeotd Bldckkerry) eetvie frtv@ arldiidY Wireless
voi ce services. The subscriber will need to get a new

ARk Dpdratar ¢ ﬁ.@én A Ovefehl (AN D PIIRY GRd Al sLINMURS & use the
can be kept. E,OOO 3] Thus, for optinmal operation,

LPNINIsORideNseVicdd) ThBIsaBSEHbek RN iR Al MPMNSQN’UI & for
the followng: 1. The end-user nust Subscribe to

S L e LPN t hat
er e

s Bl ackberry service end- user nust use a

IS, AL KB 00908 B0, L, EOITIA ok it

.and SMS service, preferably GPRS
é eesgiéétfég@ The LPWNSI M shoul d aI so have

atiopal dial |n a SI M.
subpdlBstrthie s o RchesAPa b o) wating EeskbRudeivice of an
requi nts , kberry subscription
det ai -qr@n?gg/ll\gﬁmtgffg@ ﬁﬂ% e-lrersg g with the voice
supscription details. The user will be told that the

ef mffﬁﬁ GNArUSEL t Bivst i Usd | 9 ﬁ'@qkbsﬂyﬁempﬁablaatw%%.reeblle
on his behalf, and that he should only sign on to the

L PVNCOBTicatngs devicapitsad EIMNEIM Gatdh ~ ¢ he LPMN SI M
card, [00015 Once the user signs on to the voice

seb-vilbe LPMN i vk Bawsatigasivolse ang| SMSgendes, referaplycePRS
al though part of the data service is from another

ser vsewice too

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

[00014]Once these requirements are met, the Blackberry subscription details will
be captured and linked up with the voice subscription details. The user will be
told that the network will automatically sign on to 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.
[00015]Once the user signs on to the voice service, he can access voice as well
as data 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.



provider. The user will be able to use the services

seam essly. He will be able to receive phone calls
waeaesB1whi |l e i n a data channel conmmuni cati onBCT/US2006/010197

session. 4 WD 2006/ 102311 PCT/ US2006/ 010197 [00016JIn

[ea0d b}l i @ddition, if tee OPMIN prdfilé tan owkemakmingoiatarnagtional calls and

international calls and the LPWMN subscriber wants to

tioko LPIVN sabsgritiehavantd o HENNe ssabss; rthen itiesn LRIV subs@iption also
support international dialing. [00017] When the LPWN

shobisasubpett intérnatdntdiafing.t he overseas nunber. LPMWN
forwardi ng nunbers will overwite overseas ones. For

[6003 W Ren the L‘P‘Nﬂ@%b&nb@r i§ callfd [ iHee ol VDL %hﬁ‘ﬂ’:ﬁﬁ' LPMIN
when the MI call to the overseas nunber 1S not

f&%‘(‘@ﬁ@%un{bgpso\?vﬁl] oVBRyitE’o ‘(/ﬁt%%ﬁ%"wkllas Csfpt%\rﬂexgﬁ %%%mc%ﬁwm

he subscriber I's using t

p it %

O8] B LA PR b U 1 (BD G50 G0 R o o
abg“,}ga description that follows, and in part vaI

eCOnme nore apparent to those skllled in the art upon

atlonof hefoIIo onleanln

(RRTRRSeaN o it Bk pled uan- Hoesaet e siortne LPMIN

N(ﬁ F| gure 1 depi cts a Signal Packet
S@A%v\}\%‘?/ I\M{&Eﬁ %®F-chitecture for use under the

resent jnvention. [00021]Figure 2 illustrates a flow

[ Q9|19]é§9|‘tl°8€|a@‘i”@ﬁt%ﬁaﬁn€ nayekfsajuies of e inyarion W'" be set forth
suppl ementary service profile under t he present
in AR i it def@m@m]tmtdglf@vss gnd|inertawvidlsbecemel mgrecapparent to
flow of a GSM | ocation update under the present
thapgesitiiashin theoat 3jppn (gxagidation| ofstheafolewiniggeratipdn tagrning by

with an overseas nunber with a non-| ocal
practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[00020]Figure 1 depicts a Signal Packet Gateway Network Architecture for use
under the present invention.
[00021]Figure 2 illustrates 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 mobile network under the present invention.



public nobile network under the present invention. 5
WD 2006/ 102311 PCT/ US2006/ 010197 [00024] Fi gure 5

w0 kdoagex3at es signal flow for a nobile term nat edI/BMB0MI10197
to an overseas nunber under the present invention.

[DERAFSEUFe ghirilustratds| sighalafiave forhe rhbbile emiveesd ISMRIMT to an
GPRS signaling and a Bl ackberry service of an

dYeéfeas atimbee LAt the Pesent iGeiftiohsent i nvent i on.
DETAI LED DESCRI PTI ON Operator Logi stics [00026] The

(DS FGurNBeNiusPates R YIBY BeRie NébaR gpﬁa%a' Lﬁpr%ﬁqg%tand a
Gateway (SPG at the LPMN s SS7 networ

RenRioaIn Sarsls o%?ﬁ&ﬁﬂnd@ttﬁ@%}éseﬁl{ |ﬁOéﬁtBﬁt ure.

[00027r}/The LPVN operat or reserves a specl range of
I MSI's for subscribers opting for unified Bl ackberry
data and nobil e voice service. An LPMN subscri ber

al though ¢ hey. don’ DRUABEPEEERATIIONe or i gi nal ocal
G hdsfhoun d also have a lochl |GPRS subscri pti on
IF@EH@%’%Q ANaREPR mBlvel BB b ShPaLPaefist S piabfPO)
L EPM 587 z‘it{rc?rk Svrﬁg??ﬁwsqg@%‘ié@ﬁ%}%qﬂét Srivay QRO

subscrlgtl on expl icitly fromsubscribers. This can be
AreiiestERt ed by providing the overseas MSI SDN or the
overseas SIMto the operator. This nmapping is not
[€Q037Hdei HPMNe opprRidseseryes o sperialrange efalMBasfer stibsdribers
SPG [000291Usi ng a special range IMsSI for the LPW

ogfing éeirunifigld Blaskheney dgieand onokiile voinet seavisp.obin APME dbbcriber
route for all these IMSIs, thereby forcing all their
n@8ivibarigsued a new local SIM card from this range although they don’t need to
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 subscription 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 IMSIs, thereby forcing all their GSM and
GPRS location 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,
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GPRS | ocation updates to be routed through the SPG 11
and not directly to the LPMN HLR 10. The SPG 11

w0 edoagte23the | ocati on updates to the LPMN HLR 1PCT/US2006010197
2006/ 102311 PCT/ US2006/ 010197 but al so perforns an
bari tatsta pedonney an t awtbmatic iragistration DRMthdlOPNIN HOR datfar data
service. [00030]In a preferred enbodi nent, the LPWMN
sehdee.provi des certain | SUP Loopback circuits or IN
triggers between the LPMN MSCs 13 and the SPG 11. The

[0003DPS €a Oprefdited fepmiddiRents the BPMNW di&e dYEEwaéél&lr@W ISUP
on the OP nunber to pass through the SPG 11

LRBEBALK cif@its I '|N'tﬂ§gé¥9%eﬁné’eﬁ E1ehBﬂMNeM§a¥NI \éﬁa qr?é%'de 11.

no Ification especially for the LPVWN subscri

Opflﬁ’ﬂtlsm 1fiR§&atae IEYRLIOE WM@M% BP tlz?%] OPMIe %Fn%@r to

I'ng systemio treat [|oca € ran

PPN 8, gL 15 el S g g
V%%éﬁﬂsﬁaﬂ%aéﬁﬁ%ﬁ%'a'%be N stttk o052) rs.eﬁi’S”?Iqu
erERe: ﬁec@wﬂ@%ﬁe‘ﬁs Al AL aloslls Pramieayram e
B BE SO b RS agebito e fignouim fast &g AT Toaring
c@&@@b&%n&@%ﬁ@ﬁﬁ%%g ol es Moihe sape pavE deaming

roam MI TAP with the corresponding

R TaH il tha on seeRding o eRR- IS Wb 0SS peREodRT

will also need to update its DNS server to nmap | ocal
[e0032]Riraer the Blppkhesryt daia SREigel ismsialin opathe tORMNe BiSlowhishthe
GPRS context with the OPMN GGSN 17. Techni cal
LRMN S&5N O dasiteeviocal IMSI record, the special IMSI range will also allow
the billing system to treat local SGSN CDR of the range differently. Depending on
the APN involved, 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 |IMSI 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 IMSI, 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

woO r@b/1028ud ti pl e MSI SDN) franmework that all ows BCBUR006/010197
card wwth a single 7 WO 2006/ 102311 PCT/ US2006/ 010197
IMSBlto tsappanp pauttipleniPMN IpeofilEdVN iy extehsisn iF e sappert diotilocal
is to support both local and overseas profiles, not
andsivetseas prafiled, inbejaist [bbal prafiles.i Theamabin iddu @\ thisarenewdrk is to
is to route location updates through the SPG This
reutéechiih Spfattéaheghcitet SPGaAUtHRBivies athkYSPGUtheOBhdite to
the second subscription, and al so to adjust things

abitshatidalbighth @R%el secbAd ts0Bsdptibn,f &d 1861t léﬂJL%ﬁmlng’snguch
SMS scenarios. It prinarily does this by providing

thdtSh dglr
OSROURRS (8 0000 LRGSR o Foad ARy con

tl% |b9"k§roinﬁlng GtsRvr Q&d eSS LR 'tﬁé‘%e&fngﬁ@%&éﬁ?@'ﬁﬁea%dfréé%mnstead

MI- FSM nessages Trom-S chintu

o?ltll\é’ S&%ﬁﬁog%%ogsd]dg&ﬁsgg'eiﬂlgcﬁlloﬁ lf"{Hj $%§"\f{ bﬁF?ﬁqPRN

tot e one esi elrng in t
h : e r

”F%geﬁgﬁﬁﬁﬁé‘%bwf* SRR M‘?‘%ixéﬁﬁ%ﬁ%“*oﬁe'@&ar%@ﬁqﬁ turn

IS:.all ort.
a{%ﬁ&&%ﬁ”o%&%@gﬁ%aa .%M‘S."s%% 5003 BHRNG o

I er, ier file .
(&3 teit ince Pag B dhe PN sbegoesrind 8PE Hse spnctes
th PIVN SGSN has the nd OPMN Bl ackberry

Kﬂs dn PsieR 'nﬁ%epglélr ﬁ@fhdi.ssk 8 mentonaghrarior s allows

PDC context activation fromLPMN SGSN will be
“&@36‘:1 oRRAIPUIRIHBPELG that will then relay PDP
ackets to the real OPMN GGSN by swapping in the OPWN

(100861 ThRPreRased goluiien L&Wom@mquﬁli’a& leayRBPhRj@ige Inoanother
i s established, subsequent PDP packets on Bl ackberry
eaprr filednpatemNSEBBNPackdt Reday Systgedfor KHRRS)h dhBHS bhecausdeethe
OPMN GGSN and
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 to the
real OPMN GGSN by swapping in the OPMN IMSI 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.

[00037]The SPG functions like 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 WO
wWQe®6NaB2B11 PCT/ US2006/ 010197 Vari ous ScenarPOBUS2006/010197
[ 00038] When the LPMN I MSI is perform ng GSM or GPRS
VarivasiSvenapasat e, the E214 SCCP nessage is redirected
to the SPG [|f the |ocation operator is other than
[06038]WPheh tIBPGPMNMIVSI iseperfsmirigeGERSs s GPRBIlodatioh @date, the
real LPWN HLR w thout further involvenment. Only if

Edia Socat neBsaReisataifedied td1thel M. Ifathk 16&ionfdper&bf Rother
w Il be applied. GSM | ocation update and suppl enentary

th& the @ PIMIOf 8PS ERRIBMhe tnd wegsaqy duVBb thé real LPMN HLR
perform ng | ocation update, the E214 SCCP nessage IS
vitdut aaiRe ihldiferrPOnlyT taheftatoh! ofeh@Y id TPRAGOA th
to the real LPWMN HLR yIn addi t1 gn,oéhe Sﬁ’Glasvlell ©
QRS (€S tion update to the OPMN HLR using the
f(PM{Iﬁ)q WSI anﬂggitgﬁe SPG as the VMSC and VLR address. SPG
al so establishes the mapping record of the current

LPMN | ocation update information and the OPMN

' ' e 00040] Referring to
fdy.seplce ’ers with LPWN

ols
S " ‘. vvie e, o e
el Hhe rARY AR re MR eRatar Uagesd; The dbagosoc
e e P S B Boa it e o
LM HIRR 18 2dbiRiSh GRe 'SPE Wl SarfariiGSM location update to the OPMN

HLR 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.
[00040]Referring to Figure 2:
1. When the subscriber registers with LPMN VLR/VMSC 20, the LPMN
VLR.VMSC 20 sends Location 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
' ]



5. OPMN HLR 23 issues ISDto SPG 21 as well 6. SPG 21
conbines the ISD profile fromstep 4 and step 5, sends
wao eoobPdsill VLR VMSC 20 7. LPWN VLR/ VMSC 20 i sSuRGT/USID06/010197
ack to SPG 21 9 WD 2006/ 102311 PCT/ US2006/ 010197 8.
SP& SPG 28%issset 8D ack td bBPMRNALRIER 22 9. SPG 21 i ssues
| SD ack to OPWN HLR 23 10. LPWN HLR 22 issues LUP ack

t 09.SBBR21 isbueSFED 2tk tsOP#MN HUR 28ck to LPVMN VLRNMVSC 20
12. OPWN HLR 23 issues LUP ACK to SPG 21 [00041] The

LPANLPMRI WLRI 22higgiged INGP lBVES SRGSEr | ber profile
i ncluding supplenentary service such as (e.g.

VOi TOFE D) idsaeypUs duk th PR VLRBINED.2ccal | barring on
international calls by default. In this case, if the

OPMN aplliHLR 28issuBB kBRI AR QBPEPPRI calls at LPMN and
the | ocal subscriber wants to do the sane, then the

u p s h u i Qs :
DSE TIPS, OSha Bal 8, RIRIR] e, npuang

duBbRnfetdry SeANGY %jl\cifﬂonecérﬁg%égmaL fobgeﬂ;ﬁﬁ{gtmﬁ%@rr MSISDN, call

overvvrl te the ubscri ber

lrrgagﬁvlﬁﬂ;?kﬁbqlohglecéﬁ E>y JuhRe OH ﬁgsoég%\,l #"rmgrOFb N proflle can

en the ca goes orwar

rﬁéﬂg) ﬁferﬁé‘tfi}%a??al%oét CL%W: Iand (me (#S‘ blr%?:l %% V&%‘HS ;tc]; glﬁ;tﬁ% game,

Ahdset roam ng pr
T ineor s relSE iy SBamive Sutakalitia BRgnateprRpiaine.
e LevRl éfJFa?%%z[ed@{fgjr:v\ﬂfgr'vvg F@gﬂb@éieggﬁwlhhﬁogrmlar
provide the maxi mum uni on of both profiles with | ocal

AFeYiR ithe R MNPt 420 ffrhe é?éﬂ%fsueawmeir d$ ot pggwering the call

exanﬁ_ i f the |local profile do )
when his OPMN number is called, then the caII 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.

[00043]1t 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 profile 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
w@2apahodsity will be sent to the LPMN VLR Anot PEF/US2006/010197

exanple, if the local profile does not have the
[06g:d D theyotbér kand]iifribe lovabhasa fawardiglBumbat, andvke seaseas
profile does, then overseas profile capability will be

alenhaveoorid) ¢herPiAe 1064l RneMall YO s260% the 2PMN VLR. If the local does
PCT/ US2006/ 010197 [00044] On the other hand, if the
notbave bdsrwarding wanben b ut tideVarsedsddddiettevans 8aR willl ile the
have one, then the |ocal one will be sent to the LPWN

ofleReak ffoftdihg TRImStRe Anothel ekavipled teol BRIN N@SDN“WFHraIways
but the overseas does, then the VLR will have the

SVERIREASE MR HEMSDR UMRST the%@Fdé%HS@@%' 8 s %o e
MBI SDN wi | | al ways overwite the OPMN MsI SDN when t

Vvegged 1SD data is sent to the LPMN VLR [00045]Si nce
the LPWMN HLR has the real LPMN VLR, if there is any

[ﬁg@gi%g@ﬁ,@m;ﬁ?ﬁcﬂagaﬁeen?élvﬁawg PR HBR cony
%Eglﬁph%%ar}lgﬁﬂaéé ? Bt och| éla%l Eh%{bﬁe@ %ﬁ\ﬂéfngf%en the

e R PR 7 Dt o
350l o melhta) g@ﬁ%%ﬁa@cgﬁ R %%Egawnﬁr
S PR iy i, BRI e, SERRY b

roani n the | ocal subscriber is nakin
{peeter Ao 6r?£a"ba'ihﬁ ccrfnbloa%]G%MnaWsyﬂpmn PEoTilg dpm I6cal and
possi ble to al so use SPG as the VLR and VMSC address
qVﬁfSleﬁfé wilhagaip pring bark thavinfespationahcallfapakility Rf crueseiling in
subsequent and stand alone I1SD or DEL from LPMN HLR
this1qaseomitl alMiays theebitipdsagha ¢paning ealiewhere dhaléocal subscriber is

making an international call.

[00046]Finally, it is also possible to also use SPG as the VLR and VMSC address
in the case of local GSM location update. In this way, subsequent and stand
alone ISD or DEL from LPMN HLR will come thru the SPG which can then decide

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

GPRS location update

[00047]When the LPMN IMSI is performing GPRS location update, the E214
SCCP message 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
| ocati on update [00047] When the LPWMN I MBI is

w@eeboosing GPRS | ocation update, the E214 SQHPI/US2006/010197
nmessage is redirected to the SPG The SPGw |l perform

dnaths @ifsarad the GPRBI HoRatithothe GG GTSas heeSCOP Gy A BMNSGSN
HLR with the SPG as the SCCP CgPA 11 WD 2006/ 102311

GLahiEROOBGIPAEYTie SBBN lheowédppndinglyt he OPMN HLR wi t h
the SPG GI as the SCCP CgPA and SGSN GI and the SPG

[bﬁ)@ﬁ?éf@ﬁmg%lﬁdd?e gorrespondi ngly. [00048] Referring
to Figure When the subscriber registers with

it T SR P LR g B P e e a0
CPrs TP Sh SRR b % sSSP BRI P R
2uSPT TR I Bg PPEREHER 2, nes the
sco SR 31 e ARt F0E, 3 v BT ”‘Esg%%@ to the
o AT A R o s e
1 e T B T B 5,

5. OPMN HLR 33 issues ISD 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.SPG 31 issues LUP ack to LPMN SGSN 30

12.OPMN HLR 33 issues LUP ACK to SPG 31
[00049]When the ISDs 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
W@RN6aom31PDP context profile are nmerged with tPOBES2006/010197
LPMN GPRS profile. The | ocal non-GPRS profile such as
[oB0ad] VS avislbscribee toes het hbve GRRS eadseHplioPRen only the
profile. The nerged |1SD data are then sent to the
ovendedsRERRSGM scARtioNprafleabd&R3A WithP@Hé UBRMD RIIEOROiE sent to
[00050]If the local subscriber does not have GPRS

the RPMN BGSNin thBeRergsd ¥SD Bgta. over seas GPRS
subscrl ption profile together with the LPMN MSI SDN is

PG 4186 dsPINsIRGESHh anfpbﬁxﬁ%w'%do% 7 @Grtrérg LPMN GPRS
OOO 1] SPG al so establ i shes the nmapping recor

ISéHtfoﬁrﬁpdaE’éVhllf@:’n%%on S6&H GE]%% S f | ah@flpr G- % é%b such

N GI' and I P, non- € such

SIS0 R S S TP B o

DAHLR is the real SGSN info. Whatever
@%@ngr@)fl '\Ie CE és in LPW HLR go directly to the

ot et AT T e
B R O St 304 e v
S S N 88 e S s

it will_affect the current | ocal SGSN profile unless

%OfH%\AP|%F<’:MN BhRugRi &y the %Peﬁitbe(f@egrelagyéﬁ/etp thefreah SERA after

new SGSN i s reglstere% [ 000 Finally, it is _
LY el dnte stgh @5l Rk | E\A&M&«\%D GBN substitited in

and | P address in the case of relaying |ocal GPRS
RlareAfiten Qddoses| n this way,

[00053]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 offfon again or
new SGSN is registered).

[00054]Finally, it is also possible to use SPG GT and IP 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 HLR will come thru the SPG

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

MOQO-call

[00055]Call flow is normal local MO-call.
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subsequent and stand alone 1SD or DEL from|local HLR

will conme thru the SPG which can then decide the
worenogaa3dat a t o be sent to the real SGSN. MO cBAT/US2006/010197

[00055]Call flowis normal |local MOcall. 13 WO

R0Q&H102311 PCT/ US2006/ 010197 Mr-call To | ocal nunber

[00056] Call flowis normal MI call including early

Tdlocaf iniegrdi ng and | ate call forwarding. To overseas

nunber [00057] OPWN i ssues MAP SRI to OPMN HLR OPMN

(4290815 B N S50 4 At g S0 o

foRvardigi ch will then return a special mapping of MSRN
to the”OPMN HLR. [ 00058] When the MI call routed on

the special mapping finally reaches the LPMN network,
the LPMN switch will pass the call control to the SPG

é‘%@"‘%ﬁg% {uﬂ%eyi a |SUP | oopback or INtrigger), the

en reconnect the call on the real NMSRN
Hllsriaphnt 8T8 B bRl HERSRRARE A HouRBRN o tre
S SR S PBRoRF kbR SR LT e psrg ok
PRSP R srraEspesial MEPPOBE LR Yns GRMN FLR

i ssues PRN Ack(MSRN) to SPG 42 5. SPG 42 issues PRN
[R6858IMReRN the MTcgalNowers oprthe special mapping finally reaches the LPMN

network, the LPMN switch will pass the call control to the SPG again (either via
ISUP loopback or IN trigger), the SPG will then reconnect the call on the real
MSRN while at the same time to 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 IMSI to SPG 42

3. SPG 42 issues PRN on the LPMN IMSI 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 SRI ACK(MSRN’)

7. OPMN GMSC 40 issues ISUP IAM on MSRN’ to 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 LPWN GVBC 43 8. LPWMN GVBC
wao06863es | DP(A MSRN ) to SPG 42 9. SPG 42 i sRUBBESRRB010197

to LPMN GVBC 43 10. SPG 42 issues Connect (A MSRN) to
LPMNLEMBCGABSC 43 isdDe2 0ABY A VSRN) tBCPMISROISCALERLELY 11.
LPMN GVBC 43 issues | AMA MSRN) to LPMN VMSCNLR 44

Late call forwarding [00060]1f the MI call to OPWN

MSI SDN i s not answered, the late call forwarding wll

[Rappainfordvardinge | ocal subscriber has a voicemail, it

wll goto the local voicemail. If it does not,

[Oﬁwp!hbrMth@II&@@mS@m@@hdt éNsbverdﬁlﬂﬁhefété Eaﬁ R$warding
profile has voicemail. Notification of

Wﬁ"r%%'ﬁém IPMHd 1R Sﬁlﬁgcﬁ%rt% a 9&%m§ﬂ’lbl€t%"|b66 4l fhe local

whi ch can then control the conten

\@%Hdllcﬁt it 9Bes 1’;:1% tYorﬁ@éé_l)’\il FE%@HIE@W Nadi2h! if the

orwar di ng pro

SR Bile! 3s m&&Had SN&RIF%Y fﬁ?’l\/ﬁ\?\/ﬁ@?ﬁgh vﬂ{ | Bkl defit to the

ear cal l orma ere ion 0

AP L by BB st
content of notification. MO>SMS [00062] Normal MO SNVS
al ways applies. MI-SMS To | ocal nunber [00063] Nor nmal

Ete;rf))/vgaﬁl?grlwia?c%hg 15

[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. Notification of
overseas voicemail will be sent to the local subscriber via SPG, which can then

control the content of notification.

MO-SMS

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

To local number

[00063]Normal flow applies.

15



WO 2006/ 102311 PCT/ US2006/ 010197 To overseas nunber

[ 00064] Si nce OPWMN HLR has SPG as the VMsSC/ SGSN
wa@easaexs11 VAP forwardSMS wi |l | al ways send t heP@IVBS1006/010197

the SPG first before SPGrelays to the real VMSC SGSN

Teoarseds mmmbdrO0065] Referring to Figure 5 1. SMSC 50

i ssues SRI - SM OPWN- MSI SDN) to OPWMN HLR 51 2. OPMN HLR

[BA0GHESince SOPRMN HIMBI handSBRG ds0 ted/BOVET/S8GSNVESPEss, MAP
forwards SM5 on the OPMN | M5l with SMBSC address to SPG

oy atd SBBGV 2@y eurdsthSdMS o tireskEMst hdfbre SPGhalagg% the
LPMN VMSCNLR 53 5. LPMN VMSCNLR 53 issues ack to SPG

rea \BVSBRSEER destnimnack to SMSC 50 [ 00066] When t he SMS
is going thru the SPG SPG wi Il replace the OPMN | MSI

5 PWN | M5l and replace the CgPA to
[g@é%gef% g%tﬁdﬂlg g'ngi ng ot her SCCP or TCAP paraneters

Subc SN S0 krsaL it Srsoniite APy AR Sget or
o 21 R R R sl VR RGTRE S MRPSER DN £ om
i TR CREP L U ndie RIS IReRSC ouden spePe

can h_;o create CDR if needed. Notification to
VOI cg il [00068] When the MI' SMS is relaying thru the

oEE SRR S ok e PRSI sl LM SR s
165. LPMN VMSC/VLR 53 issues ack to SPG 52
6. SPG 52 issues ack to SMSC 50

[00066]When the SMS is going thru the SPG, SPG will replace the OPMN IMSI
(SM-RP-DA) by the LPMN IMSI and replace the CgPA to SPG GT without
changing other SCCP or TCAP parameters (such as TCAP ID). In 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.

[00067]SPG can also create CDR if needed.

Notification to voicemail
[00068]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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WO 2006/ 102311 PCT/ US2006/ 010197 SMs to indicate the

nessage for the overseas MSI SDN and current counter of
W@®6aexss$l voi cenmai |l s to the subscriber. GPRS PCT/US2006/010197

Bl ackberry GPRS [ 00069] When t he Bl ackberry handset

S8 Hotihdichtectak réddags fooihegovardtiaacBESDIN .amet curfddP counter of

context activation, the LPMN SGSN wi Il first issue DNS

dveeastvoivamadik as Heasubgeribelr, APN with the LPMN as the
operator postfix. The LPMN DNS will be configured to

translate that to SPG which is acting as a virtual
GGSN. [00070] Referring to Figure 6: 1. LPMN SGSN 60
&prEes DNS query on Bl ackberry. net. Ipm.gprs to a
"LPMN DNS 61 2. The LPMN DNS 61 returns SPG as GGSN to
BiEMMepPPRY 3. LPMN SGSN 60 sets up PDP context with
SPG 627 usi ng Creat ePDP( TI D=LPM\- | MSI +NSAPI ,

NS AR P LB B SR g v
R RN, AL LS Tl BB o st on
B8 PR L P RSB ov v
g RRBRY o HE B REG R, SNEh g oS RSN
D RerSEe a5 5uth By "t he-ack back 1o LPM SGSN 60 o.
LP1WL§§\3/ISNN SGGOSl%Jegg SisspuaegkI(Z:))tl\JSt gug’l;Gor? 2BIa%leerry.net.lpmn.gprs to a
LPMN DNS 61
2. The LPMN DNS 61 returns SPG as GGSN to LPMN SGSN 60
3. LPMN SGSN 60 sets up PDP context with SPG 62 using
CreatePDP(TID=LPMN-IMSI+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 to LPMN SGSN 60

9. LPMN SGSN 60 sends packet to SPG 62

17



WD 2006/ 102311 PCT/ US2006/ 010197 10. SPG 62 rel ays
t he packet to OPMN GGSN 64 by changi ng LMPN

WO MBbNAOMBISDN t o OPMN | MSI/ MSI SDN 11. OPMN GGSNPGHUSHNE610197
the packet ack with the charging identifier back to

SPR).GPA BBhEage thengsckehao pPOPKIN GGBNwWBUhbY héhanging LMPN
charging identifier back to LPMN SGSN 60. [0007%] 'Igh

| ocaliMSHEBISISDNI totFNMNLMBIMSISEN up a PDP context with
the SPG The SPG w Il then issue DNS on the

Bl ¢ /0remKyGBEN éf&bﬂustthetpaskéz\é%km&he G&nﬁg idefidrMack to

operator postfix. The |ocal oper at or
Wl gmigpn the real overseas GGSN. [00072] The SPG
will then establish the PDP context with the overseas

CORlspth 6 $diBsINE 28RS dckBlinnReh BSIRb. iadiifict BABELo | PN

ing I etc are t corresp ing mapped
the opesywpth the local SGSN PDP context. [00073]
Subsequent packets going fromlocal SGSN to the SPG

{ygljﬁqee” cgl%ééﬁ%ﬂqb&ky t&rﬁg{‘ﬁé gt ﬁBPtc%nP ‘&ﬁﬁwsthéréii&. The

€ overseas Iorrespon
I
TEE SBHRIarCReU T Ba 152 B ”Hf%tﬁchwbw% bl Gt
h b .
o8 G atn eI PR o T RGO it echinaireca
00075?%(@5&; he Bl ackberry handset with the local SIM

(hidin APNs such as MVB or WAP etc, nor nal

GPRS applies. (18 WO 2006/ 102311 PCT/ US2006/ 010197
[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.
[00073]Subsequent packets going from local SGSN to the SPG are then
correspondingly translated to packets from SPG to the overseas GGSN. The
corresponding franslation include using tunnel ID, billing ID, IMSI, MSISDN when
necessary.

[00074]The GTP version 0 flow is shown above. Similar flow can be shown for

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

[00075]When the Blackberry handset with the local SIM is doing local APNs such

as MMS or WAP etc, normal GPRS applies.
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Billing Primarily, the present invention need only
address the followwng: MOinternational calls

WO ®e/i®The following is only applied if the |PBPCHUS2006/010197
subscriber is not allowed to make international
Bitihs. [ 00077] When | ocal VMSC CDR i s produced, the MO
record of the special local |IMsI on international
Prirrdly, shevprdsehtinbéntionrreddaonly dddress thélfelkmving.cor ds are
then deened to be roaming MO CDR to be sent to the
billing systemwhere MO TAP records can be produced.
MI-call overseas nunber [00078] When | ocal VMSC CDR i s

NMogsrEefionbtheMr record of the special |ocal | M
wll be filtered out first. These records are then

(068 Blowihb s Bﬁ‘l? aMBIled ﬁQI‘Pé Q)c@FsJH%@nl%D% néf‘é(llcfv@ébolrodrﬁake

not matched are deéned [ ocal be sent
,ﬁ@rﬂé@-gngldalué ng system Any recor ds rratched are deened
be roamng M CDR to be sent to the billing system

to

6ty G SRS SR RRUPEEMENR Bl fecspethoca
B8 D Slorygtnaf h“ﬁ’g%%s@@ TBtent i Ao thed® B&heare then
%egb%?etssq%i%hg}'"%@@ PR 15,66 BpesBabe Bl sx¥em hare o Tap

iltered, out Jo the SPG The SPG will substitute in
rgﬁgdgggrpggéago YR and MSI SDN corresponding to the

| ocal I1'Msl and MSISDN in each of the 19 WO

2006/ 102311 PCT/ US2006/ 010197 filtered CDR The
translated COR will be billed as roam ng GPRS TAP to
Mrsall gyefise@nBUBBYT at or by the billing system

[00078]When local VMSC CDR is produced, the MT record of the special local

IMSI will be filtered out first. These records are then reconciled with the MT
record at the SPG. Any records not matched are deemed to be local MT CDR to
be sent to the billing system. Any records matched are deemed to be roaming MT

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

Blackberry GPRS service

[00079]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

IMSI and MSISDN corresponding to the local IMSI and MSISDN in each of the
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MI' SMS i nt erwor ki ng/ roam ng [ 00080] MT SMS from a
foreign SMSC to the local MSISDN is billed as SM5

w0 nioenowsiki ng. Wiile MI SM5 fromthe overseas BM3USM™N6/010197
foreign SMSC to the roam ng MSI SDN of the overseas
fierdd COR. sTHe transtated CDR GV billet g @achihg GRS TAP to the
billed in general. [00081] However since MI SM5 to the
averdese apelibrNhe billiiesystsral subscriber of the
proposed service will always go thru the Signal
Gateway first, the Signal Gateway wll mark the
overseas SMSC by a special prefix. The switch MI SMS

W@M@mféwk,ﬁg/}dﬁﬁm@ut the CDRs with this special
I\/BC prefix to be discarded or billed specially for

oén’fg}@[tgcga ) ﬁﬁ@@g%l@l@ie?étﬁé)%ﬂ ‘Rﬁ&gﬁr\l“?sf billed as SMS

Var rous vari ati ons

|ﬁEBFlhé¢fﬁ§t A M‘rt§M§ g tﬁé"o(/!FFS{a s{qﬁ@g%{gﬁé & SYSP to the

i nven of course occu

i AP ke Mgl e RS 0 S
d , th [
Bl E ST Trar 1y 7 rom the point of - view of GSM

[@@iﬁq@eﬁgﬁ%ﬁaﬂtm ﬁ@nnt I nvenlglé?g ﬁé ig%gggubscrlber

or any other network of conmon carri er

0? dhe PrRessd é&f\f'%w'" HWaK3 en tendthgseigaal fpatewgy fist) {he Signal
configured to operate within a "home" network to
C@@Hﬁ\ﬁ/ﬁy wibfafoheedveyseasaMplde, aspeciabiefix: Hee switch MT SMS

apability of al so operati ng on other nei ghboring or
G%%ﬁ@@ thers filker pus dhenePiRs, Wit Sis\epeciale? IBLS3nrefix to be discarded
PCT/ US2006/ 010197 500083] The exanpl es under the
op billed specialieier MInSMBegpamingdoithe perseas oparatari ve
exanpl es contai ned here, are described using terns and
constructs drawn |argely from GSM nobil e tel ephony
infrastructure, and the proprietary Bl ackberry
Other Variations

[00082]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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system for serving wireless e-mail and personal

i nformati on. However, use of these exanples should
woetchesinterpreted to limting the invention POI/UBISE010197

medi a. The capabilities of the visited or

[Ae083ateu sxampiksnendesr the cprestist infveniton, adedailger @V itiske dlustrative

t hrough any type of tel econmunications nedi um

exaniplel egntairidaotibre, | drgi dedcribed sing aewmgTeRb! Eonstructs drawn

t el ephony network including, without limtation, GSM

13GOIV fratfn G SIAVRebIMGEMPh ey FRESrudtideehhd tiee Bﬂb@ﬂét%lrfBlackberry

ot her nobile tel ephone networks or systens; any

syStehnkdreserVihgi wRaBsY BIHSI BRE Pakdohat Hfemhatich. MYWeveP  use of
subscri bed network, but also configured for use on a

thésd &8finREs BRGUIE ﬁﬂﬁb@fnterﬁ%cﬁﬁ)qmzlhﬁ@ﬁ% ALK those media.

i ncl udi ng apparatus not dedicate
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those skilled in the art.
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.

[00084]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 ons Abbreviation Description 3G Third
generation of nobile BSC Base Station Controller
wBasMi@ssi c Cal |l State Model CAMEL Custom zed PCT/US2006/010197
Application for Mbile Enhanced Logic CDVA Code

dXaMipidsO rardUhidr@ll e igstrAifec s fRel it@hntioMd UBRYy variations and
Identification CdPA Called Party Address PA

hedilidaiBnS Vil Mo ApresSto thedR Sdlin APArt.cation Part  CC
Country Code CB Call Barring CSI Camel Subscription
Informati on DPC Destination Point Code GVSC Gat eway
MSC GPRS General Packet Radi o System GLR Gat eway
Uidtiongegi ster GSM G obal System for Mbile GSM
SF GSM Service Switching Function GI dobal Title 22
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3G Third generation of mobile

BSC Base Station Controller

BCSM Basic Call State Model

CAMEL Customized Application for Mobile Enhanced Logic
CDMA Code Division Multiplexed Access
CLlI Calling Line Identification

CdPA Called Party Address

CgPA Calling Party Address

CAP Camel Application Part

CcC Country Code

CB Call Barring

Csl 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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HPMN Home Public Mbile Network | NMSI
Mbbi | e Subscri ber

woO ndoenoesti onal Si
Appl i cation Part

Identity IN Intelligent
gnal

| SD MAP | nsert Subscri ber

I nt er nati onal

Net wor k | SG

Gateway | NAP Intelli gentPdEUSIINK010197

Data | AM

MR t-Hal Addr ess HER srageHPMPBP Initial DP | N CAP nessage
| SUP | SDN User |Part LUP MAP Location Update MNMAP

WoRi T e Appli cat |pq><5}ng’%gat,dmg{gafl e Country Code MCC
Mobi | e Country |Code ME Mbile Eqw pmrent  MNC Mobil e
%\@lﬁf&wp;grﬁgﬁ%\fﬁl\/glpu[%)}{lé?\/ﬂbogwﬂb ggﬁ Ik\)/gl?l II gDN Nunmber
IS vk i e FEEL G ARSI A
Rumbering Pian | HEHGRTGNCwato: 0 OTOE7

ISG International Signal Gateway

INAP Intelligent Network Application Part

ISD MAP Insert Subscriber Data

1AM Initial Address Message

IDP Initial DP IN/CAP message

ISUP ISDN User Part

LUP MAP Location Update

MAP Mobile Application Part

MCC Mobile Country Code

MCC Mobile Country Code

ME Mobile Equipment

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Subscriber ISDN Number

MSRN Mobile Subscriber Roaming Number

MT Mobile Terminated

MTP Message Transfer Part

NP Numbering Plan
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NDC National Di
Barring OTA Ov
WEwsaea3pt i on I n
RNA Roam ng Not

aling Code ODB Operator Determ ned

er The Air O CSI Oiginating CAVEL

formati on PRN Provi de Roam ngP@UUIkmne/010197
Al'l owed RR Roami ng Restricted due to

NP Upport ed T €9

TNUrRberNg MaHIndiGatbndl cat of _SPC Si gnal

Poi nt Code SRI |Send Routing Information SCCP Signal

I\Eg nection Cont rr@éuoﬂﬁfblalnyﬁoéégna' ransfer Point
TP-H HPMN STP [SRI - SM Send” Rout i ng I nf ormati on For

Shart—vessage SSN—Sub System
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RNA Roaming Not Allowed

RR Roaming Restricted due to unsupported feature

RI Routing Indicator

SPC Signal Point 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-CSlI Terminating CAMEL Service Information

24



TP SM5 Transport Protocol UDH User Data Header

I ndi cator UDH User Data Header UD User Data VAS Val ue
w@\dwedoBer vice VLR - V VLR from VPMWN VLR Vi si p€US2006/010197
Locati on Register VMSC Visited Mbile Swtching

Tenter VPWN Vi sSMedTBadpdricPidtdol € Net work  Techni cal
references GSM P02, Qr6X, Q71X, Qr0X, Qr7X, GSM 360,

(GBI 340, GSM 960us&rPdta ZEAEEr InGy060, QLZIX United
States Patent Application Serial Nunmber 10/918, 644
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VPMN Visited Public Mobile Network

Technical references

GSM 902, Q76X, Q71X, Q70X, Q77X, GSM 360, GSM 340, GSM 960, GSM-
23060, GSM29060, 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
WO d@natio23yl nodul e for their wirel ess comuni caPCDES2006/010197
devi ce corresponding to one of said set of IMSIs; the
| ocal public nobile networdq gigpi stering to the
non-local public network according to the

subsqr '/@ﬁ{eﬂﬁ)di%g'a%lﬁﬁé hQ0bsdHbeF 14 1IR3 fn%bllé B@bllc network of a

proprietary e-mail service; the non-| ocal pub
[ [
REIRAnY oG SUhA Sroled 16 HATLLNS '8?{%{’%‘%“?%&@' g0 o
twork; and t he | ocal ubllc
Ae%@kr@%%ﬁﬁﬁ%g}g ﬁs'ﬂgt hat e-mail to the subgcri ber.
26

defining a specified set of IMSIs;
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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