WO 2005/018245 PCT/US2004/026410 Signaling Gateway with Multiple
IMSI with Multiple MSISDN (MIA M) Service in a Single SIM for Multiple
Roaming Partners 5 Inventor: Yue Jun Jiang TECHNICAL FIELD The
wiisolzaadembodiments relate to mobile communications nefgorkS @R 26410
devices, and more particularly to providing services for roaming mobile
communications 10 device users. RELATED APPLICATIONS This
application claims the benefit of U.S. Provisional Patent application serial
Airee Zeytefiiycivth g uttinds i BRI MIN D IGN-(IVHIF V) Service in
DISCLOSURE 15 Mobié Hnkop e levining Lardngrs increasing
dependent on the ability to use their mobile communications devices all
> over the world. Mobile users WHEHEV&FS At dfaeir "home network" are
called roamers. There are many different mobile communications network
operatgrsithroughppt the world, each having its own territories, technical
systems,@lng.stin ssbsc}/dstemcs. ?ﬂurrentl ,.g)amers are typically not aCPIe
to 20 traver fresly S n e S Ua S ISHAIR S A& TR H B H B pErintr &
nedaaeRs, Ehéreosrpasawetitlio disatfiensaryes S driyotn theenrolzitn irmgnuseicatichs
10 thehgtwearkoperator. For example, roamers who roam frequently between
two countries often have a need for a local phone number in each

ne%g%gﬁ%ﬂgigg%@dgcal users to call them at a cheap rate without

worrying about international direct dial (IDD) calls, or to present 25 a
multi-natidhatenbiseitanein St hersahté s Yy piesinenehF alipanpicatisaieprial
subsariptanr dipfiiethedgeal hetoeark operator and use the local phone
number to make outgoing calls. However, if the roamer has a single

phpperngd basswapped puidhediMN SIM card, the roamer will not be
able to r%eg\{e HPMN calls a%d SMS messages. Also, when the roamer
8

is back i AR HPTARTRESHPR) ROt e 5BleE PR AREBIrthan BoR ©
nuesbtseiS0Blichooammersinmadediss dhangdhthwSidviiiHeirsmobile travel out
ham%%iﬁa%lﬂm%%ﬁo% iRaiibe l%ﬁie’i’se.tvfﬁékp Vﬁmc%ﬁ}pcﬁif&reﬁt mobile
convenient. The home network operator is also disadvantaged because

th& TG ARG A B & ST AR ETAEERAR G e Fa AR P8 it fRibRsiss:
deisiiatitel toyfemiltadadr bashicy, evemintemationabroemiag withcaliinmmuable to
20 effertpribe nat pldbe reaming %ﬁﬁrﬁa}&m@%@i%@a@&%tna&%ﬁyirﬁ{a%%

for different SIMs. i Mobile communications network operators face
treTHETTES ASRAAIEARG R 0T D oG R G B P EN LB P EXPRS IPFERE face of
increasirip:conppliicmaad Weim@sw@.b&mmmw&mﬁatﬁﬂﬁiyeve a
sopigeral [Van YR ARAIA e.SR MENES REP P 8% TWEN SR e

to 40% of an operator's total revenue. It is'thus desira
at a cheap rate without worrying about international direct dial (IDD) calls, or to present

15

25  a multi-national appearance. Such roamers typically buy a local pre-paid subscription
from the local network operator and use the local phone number to make outgoing calls.
However, if the roamer has a single phone and has swapped out the HPMN SIM card,
the roamer will not be able to receive HPMN calis and SMS messages. Also, when the
roamer is back in his HPMN, he may not be able to receive calls on their FPMN number.

30 Such roamers must also change the SIM in their mobile handset each time they roam in
the local network, which is not convenient. The home network operator is also
disadvantaged because the home network operator is not receiving the roaming revenue.
It is thus desirable to facilitate roaming, even international roaming with minimum effort

on the part of the roaming user, such as eliminating the requirement for different SIMs.
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be able to influence or control the roamer's network choices in order to

maximize the benefits to the operator and to the subscriber user.

SUMMARY In a first aspect of the present invention, there is provided a

method for mobile 10 communication in multiple mobile communications

networks, the method comprising: a Foreign Public Mobile Network

FP locati least one local,Mobi bsgriber Identity (IMSD)toa .

I(—Iorrl\ﬁle\%I éﬂﬁcﬁlggﬁ%}‘ﬁﬁ%ﬁ%ﬁﬁ%) %?r%ﬁ%%’se{;%:t% subsch C!eér/%gofc ﬁ'a lenges i
grenvihipl ehiviStevientiplssiviebife Bubiscrilzer InfegnatessBendoep@igital and pricing

rk SISD vice (MIMM) . of HPMN when roaming ..
T TS

copRNDans wirdrein $Heth PN oot atssacdesighhiedaargét of khoaldesirable to
I to: P r Provision. to, i I ubscribers:.
R AN SRSt ToAE Syt o P GBI TS T e (e
bepefiferinitg pogistratiod of deedfsthidERMN local IMSIs at the HPMN, such
that a MIMM subscriber device appears as a roaming device in the
en though the 20 FPMN local IMSI is used; and the HPMN
performing authentication of the FPMN local IMSI at the HPMN using a

In g BKFReRICERETHA BT SR MVt S o516 dF BRViided ppaethod donmehitfing
codBMiaRIR LI RMNpRVMEBENO U MNE: R I96RL MM S s WS8Ho M e Bmprising: a

second aspect of the present invention, there is provided a

Fosgigipitdiredehie Nssmtntitadiiy ahesaibton SarbensiredMphilnSubscriber

Iduien @xeY Rt &R gRile 2R6 S MUMINGAIOTHPI e Mo L AISE: A SPEIRQd s of
be ﬁgrformed in the system, the method comprising; a Foreign Public
3 I mﬁ@

Lo N PRV Bl SH b T BSEEHE SERT 96 b BLbiSEYiBe: mumber
Mdestity) (s tonar Mome FPubier¥obileNetwark(HRMN): for thervseofwherein

subscribers of a multiple IMSI multiple Mobile Subscriber Integrated
thesehBdds BRAAINBRAEPR RIS M stafl e AR Gfigra v
dewbendoaming,8heutsideotdhncHRVIN whereintRen-RVMN iR RARER MM

network of the HPMN, and wherein the FPMN allocates a designated

SUPSFRCBH RIS & YT MAM SN RGF ErRmS PENIR 95 (BROVIRIN tihd PMN

peMiMIVhsubsriages: enshwbema vtV sHhSaiorr Foame patside-afithe,
HPMN, the, HPMN performing registration_ of one of the FPMN local IMSIs

MO SR RARC I RHYH APRERAINTN iRaskr ifsvindhsddedrs sxa rhavsinge

FRAEMiGecANTHNS IFR WG axrnuibeuaihscHBMML e aiHMSE 8 MSEHHIRMTPIR! [ocal
performing.5 authentication of the FPMN local IMSI at the HPMN

N A B R B8 A N SRS B R e B il ssobgpears as

a ramipgidavicn imdePRRVIN; cavapdfouaghrbem RVENosali iVSRids used.
BRIEF DESCRIPTION OF THE DRAWINGS Embodiments of the

- Ininventighzapecdesditbpetwithitivengichotiibe travwinidsdwhishplarennghle

intended to he limitin .Inthf grawing%_ imil?r referencg numbers identify
mediuim naving mstruction stored thereon Which, when executed in a mobile

communication system, cause a method to be performed in the system, the method
comprising: a Foreign Public Mobile Network (FPMN) allocating at least one local
Mobiie Subscriber Identity (IMSI) to a Home Public Mobile Network (HPMN) for the
use of subscribers of a multiple IMSI multiple Mobile Subscriber Integrated Services
Digital Network number (MSISDN}) service (MIMM) of the HPMN when roaming
outside of the HPMN, wherein the FPMN is a partner network of the HPMN, and
wherein the FPMN allocates a designated range of local IMSIs to the HPMN for the
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similar elements or acts. Figure 1 is a block diagram illustrating an

embodiment of a Signaling Gateway. Figure 2 is a block diagram

illustrating an embodiment of a Signaling Gateway for supporting a MIMM

vice, including a cannectjon.to GMSC-H, for signali ith. 15 Voice
LB TN o S8 e Sy LA S eneep
owsEignaiirgtPatedy dyetHRMOO psisisroiiyve drimadie Stonaliogtkzateway Socal
igure 4 i lagram showipg varjous persistent data and transient data. .

N e R R VN RS R ity o bming device
in ¢haf0therte thEigi ehé IS RiNillostANET of asel emb aelmEST getfokming

onfiguration.of SP igure 7 j: lock. diag n alterative
o e D . e PN G R T
MG ékdwatyschigiréeSiiz ajiplenk aiagramniakebodineiiiia #oetingugh the
iguratj 5 including multiple ISC SCCP gateways. Figure 9 is a
F b m&ﬁﬁg%ﬁﬁ%ﬁg’iing GMSC-F configuration of ISUP trunk routing
tables in one embodiment. Figure 10 is a block diagram illustrating the
RaasiAicHoRIBHIQINIEAOREJRRAMINE ISt GMSC-H with two El ports
orBHIEARIAANIAGK EHEHIBIAANE SHEMRAAHPROLTIANE BB Res which
block diagram of an embodiment of a Signaling Gateway including an'N
argrivet et deibirde Ruytingl dekdeialyrarmes. aindnbudireent oba Bighakng fy
Siﬁ%egy_%emgl&dé@%two Signaling Gateway servers performing the
Signaling Gateway function. 2a WO 2005/018245 PCT/US2004/026410
Figufdigwrislabioelodishrararot tiseatibe dimenbodimennigu figonliog Gateway.
dataliases. MiLelafionte; &%hﬁ%@%ﬁﬂﬂgiﬁ%%&ﬁﬁl@%ﬁ@IgEAﬂHg‘Eéa‘%eway
is an illustration of connect time failover-using multiple addresSes ina
forrwsproning 8 RAM safideralistidiecotdiviy s denemBddiitentis signalengsvith
Vg)%g@oig)lbl_q;ggg%ptﬁg leagklealancing and active/active fail-over according to

an embodiment. Figure 16 is an illustration of each Signaling Gateway

opentigaOBicblass ctisgrawiod siecphodispDBosarSegnatinghratsiicatdat
coflat@starthe,standhy g}gnggg\ée@g@gpdrﬂj.ng to an embodiment. 10 Figure 17

is a diagram of the configuration of one embodiment in which multiple
SignHigerGAtenayacean Borons et teonistem$triand transient data,

Figure 5 is an illustration of transaction mapping according to one embodiment.

Figure 6 is an illustration of one embodiment of a link configuration of GT and
SPC.

Figure 7 is a block diagram of an alterative non-cross-connect configuration of
one embodiment of a Signaling Gateway.

Figure 8 is a block diagram of an embodiment of a routing configuration
including multiple ISC SCCP gateways.

Figure 9 is a block diagram illustrating GMSC-F configuration of ISUP trunk
routing tables in one embodiment.

Figure 10 is a block diagram illustrating the construction of ISUP loopback
circuits at GMSC-H with two E1 ports configured as loopback circuits in one
embodiment.

Figure 18 is a block diagram of an embodiment of a Signaling Gateway
including an IN interface.

Figure 12 is a block diagram of an embodiment of a Signaling Gateway

including two Signaling Gateway servers performing the Signaling Gateway function.

2a



Figure 18 is a block diagram of a configuration showing Update Location
Transaction flow upon SGL1 failure. Figure 19 is a block diagram of a
Signaling Gateway embodiment including two 15 Ethernet buses. Figure
W2 BBtk diagram of a configuration showing the flow ofAgpAzE04/026410
Location Transaction without SG failure. Figure 21 is an illustration of an

Update Ligeafiopnsfiow:efeng., %&QS#HQ&H&@%E%?&%QEM&%H%PS’Qa%ses

message flow in the event o 1 failure in one 20 embodiment. Figure

235 EdighRRig O WS iR 1R 488 BraedgRstion update (MIMM subscriber
in XPMNFigiiinel MS$-&1) iliteritienSinaliog et Elayebeshg hostet addrE2MNn a

F'%I@Méém%ﬂﬁ%%&? L% 8RsS 9f alesalionupdate (MIMM
subscriber in XPMN with IMSI gwnh the Signaling Gateway being

3 hosted aflgwmIAE B3 EE o5 }?adzl@%ﬁ%&@@ﬁ&rm%é@wg
mabiedarninatest eallngdtNIM subscriber in HPMN) for a call involving a

normal fl 8 RI flow when

down ettt i R AT RULE G R o R
terfrith dte g saar MRS BeFTbER fRatesivinNy. the aadie DB smow acaesive to
flowy whestisal:breaks down (partial fail-over) after SRI- ACK is issued

0 B L e e S G e
HPMN) ure d shows a &gnaf%ﬁ Or @ mobife terminate with™ P
the ignpling Csirysriiser e FrRmedioBiie SMiaihated Call on MSISDN H.3

WO 2005‘4@11&2@1?&%&&3%@%&%%%@%@ FHoPAWs s ceassiul
flovarof S e cas&gé%/l BILE TERMINATED CALLS: MIMM

subSen cer in YSiminated Call on MSISDN-F. Figure 32

shows a@@n‘alWﬁbb&hﬁ@@i@t@?ﬁﬁﬂﬁ%@@&éﬁﬁ%tﬁ@bmmf Beluding two
15 SubserheriREPMN: Mobile Terminated Call on MSISDN-F. Figure 33

h | flow f bie s d call with the MINIM
cubsoriB I A P, L BEUAER CE T8 SDREE e

' 34lshalies Td@llgﬁ&i@ﬁkowh@n@ﬁ]&ﬁeetermmated call with the MIMM
subscribefgin-YFIMN it tMRJafor at0serbercallgthon Make Bhbiihdy,

Figure 35 shows a signal flow for, the situation of mobile terminated calls
with the NARARAESHEERBEFTHOD BNINSHRR TRIST E S iss (o2 Shone

20 MsgodRntFigure 36 shows a signal flow for unconditional call
fo rwafd"iggmighﬂ\{@ signaling flow for the case of a location update (MIMM subscriber
in XPMN with IMSI-F) with the Signaling Gateway being hosted at FPMN,

Figure 24 is a signaling flow for the case of a location update (MIMM subscriber
in XPMN with IMSI-F) with the Signaling Gateway being hosted at HPMN.

25 Figures 25 and 26 show a signaling trace for a mobile terminated call (MIMM
subscriber in HPMN) for a call involving a normal flow of SRI1.

Figures 27 and 28 show a SRI flow when SG1 breaks down after SRI-ACK is
issued from HLR-H in the case of a mobile terminated call (MIMM subscriber in
HPMN).

30 Figure 29 shows a SRI flow when SG1 breaks down (partial fail-over) after SRI-
ACK is issued from HLR-H in the case of a mobile terminated call (MIMM subscriber in
HPMN).

Figure 30 shows a signal flow for a mobile terminated call with the MIMM
subscriber in FPMN: Mobile Terminated Call on MSISDN-H,



detached and subscriber registered with IMSI-H. Figure 37 shows a signal
flow for unconditional call forwarding with IMSI 15 detached and
subscriber registered with IMSI-F. Figure 38 shows a signal flow for

WebtittioR#Scall forwarding with IMSI attached: MIMM subsEfiB&Sa04/026410
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FPMN: Calls to MSISDN-H. Figure 39 shows a signal flow for conditional

call forwgy 'Elgswi;ﬂokb@ls@%gme@lomwziﬁu%@&@rm&%m Calls to
MSISDN-H: One FTN for each LCF. 20 Condition t gg urgﬁ%ﬁaows a

sighta oW Y R Srtdtic Al O FRRETRRR Wit v

sukksisEbsrin FPMN: Calls to MSISDN-F. Figure 41 shovv_s a s_lgnal flow for
CO”d't'Ofiﬁé&@b@srﬂ\é@!Qé Y b AUAchachi MUMM, SUbSer ek I MENN

with IMS Calls to MSISDN-H. 25 Figure 42 shows a signal flow for
méBiRsHRThiERMEShIrbie prsmpalts (SRR ASEHIN Bubscriber in XPMN
with IMSFiEuifeigBiseoAl3 shipns Acsigiad ftobillarantasel kelivividhtiib d/iibitially

ta@%@&%@%ﬁ@ﬂfs‘/ﬁqt‘ﬁﬁﬁ% fai ‘s%@iéﬂﬁé? MRl SaigalhRyHLR-H to

forward an SMS to the targeted Signaling Gateway. 30 Figure 44 shows a"
partial faiiﬂ-%}v&ﬁé.@‘wérfﬂrﬂﬁﬁf@ %%@é% e fetRermisdam! wafgbeed MM
SignalifgeGatepra) fails mis-iS Blibesrbdscolet by MSRHbiNteiforward an

SMSto & ?024%%? !an% c(jn' %ysnﬁa\éég %Qﬁ(?\{\?g‘%% %ated calls with

PCT/US re 45 shows a genera
M S1SBR Githeribseis OB’%NH@F@&?#E l\?*l‘rll’ﬁ?ﬁﬁ?é @Hsd o W@FP%\“—F
terminatgernVss SME &Q;MSII BN wbait SRS eald @frina JERMNOWIRIS T

IMSI-E. Eigu owSs a.Si | another case of SMS to
gs%ff'l\filgng ugs%sger ¥l eécrl efgl?yatloéPMN in the case c_)f mqblle

termmatEww%fx’.Wt@%@ﬂé@ﬂhWHdIS%@ﬁ%@WWWN%WSI

IN@h&é@@ﬂa@ﬁm&@m@se@%ﬁt&m%mwivew and Signaling Gateway

.generatl n of %gs%lj?‘ﬁvsx;henn% ob| terr‘FjpglteI ] S M%{%{ eliver ‘53%% o

successfufty: Figdre wsa5| Shart Or Another cas
MS@@MMW%SMIM%HMS%IFPWIW%%e of mobile

terminateg, a5 SMw:to MoHSTN ‘iEch'ﬁﬁﬁmlan Sibssribekidp Mﬁl\ﬂwswith

S R e S e Sl ca

sucordstulliypeFigure 48 shows a signal flow for a mobile generated SMS.
Figure 49:shquis asianalilowdos acasruplorlyaisHelivery mansggment.

Figure 50 shows a further S|gnal flow {or a cal,se of SMS re-delivery 15
m&ﬁ%‘iﬁ‘é%éﬂw subscriber in FPMN: Calls to MSISDN-F,

Figure 41 shows a signal flow for conditional call forwarding: IMSI attached:
MIMM subscriber in VPMN with IMSI-F: Calls to MSISDN-H.

Figure 42 shows a signal flow for mobile terminated SMS: SMS to MSISDN-H
when Subscriber in XPMN with IMSI-F.

Figure 43 shows a signal flow for a case in which the initially targeted Signaling
Gateway fails after SMSC-X is told by HLR-H to forward an SMS to the targsted
Signaling Gateway.

Figure 44 shows a partial fail-over signal flow for a case in which the initially
targeted Signaling Gateway fails after SMSC-X is told by HLR-H to forward an SMS to
the targeted Signaling Gateway.



Figure 51 is a block diagram of a Signaling Gateway that supports multiple
HPMNSs in addition to multiple FPMNs. Figure 52 shows a signal flow for
an embodiment of a Signaling Gateway recovery procedure. 20 Figure 53
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Figure 54 shows a further signal flow for an embodiment of an update

location HEQEE gy Eﬁoﬁé%&xé%%ﬁw i %fﬁ@ﬂ@lfﬂ&%ﬁocfl@&bscmber is at

embodiment of an update location ng‘rocedure when.the MS is in idle

mAdeIEG e BE SHENETE HERERHEWYLY SN FROGHRENT 0vahbseriber in
AutramticationtSIBSD and supplementary MAP services on IMSI-F.

Figure 5%@@9‘%’% a{%ﬁ%ﬁ&’lﬂ!ﬂ?&# JoLAN &@%%Q%Wﬂ)t QESI%BWF when the

AuthenUca‘hon USSD an lementary MAP services on IMS

FigubeeEEesHGIWE R e g?@ﬁaf waaﬁfdﬁrgﬁnémmﬁ &t Ps%fr%a)N Fhen
ALBhﬁtatleatmwﬁmnﬁl{suppﬂmmm@ﬁcbé&Exl&ﬁévs@gsdanvlévg&n{? Skeigiiegy

59.is.a block diagram o t.in utln occy
e N e SR G S

subscribEig¥tnan s gpvsiarssirrp g ﬁh@%&M@W&F when the

20@@@31&345&?@W$2%43M%11E@ﬂﬁﬁiﬁ9dISMS3BMB wmmmfﬁanhen

mbodlmenil %Fg}gsum M%ugcossI SISDN- ELS not allg hn
for op%maﬁ1 routing {0 a RPBUT the GRISEE For forst g8
allSatedogoptEl PoutmR Fipurergabil E@l@@tﬁé iRffaihdetigmed successfuﬂy»
embodin@@gﬂ@m@&@h@@&&@@l M&Iiﬂﬁ DEOHIS enuiaern sntPMN network

user (Ioclg.l or ? mer calls I}ﬂ% F ogeaolv%gg\/lre éé%sc”begn\évg;%g tthe

subscriber®is also’on b efWork.“Figure 82s a diggrarm of an

embodlrﬁmrm%ﬁmh’%mfgﬂlﬁqu i&owé@ememféfsbw#@mww, and
th@nggé@{g@teway checks if the SRI- issuing GTisa HPMN GT. 10

Figure 63, lock of an e tin which a

VI R o LTS PR A8 ER AR BT D1 PO A Blan
entBBdive ereddivvhichhr@RYIEC™MPdrwarding is optimally addressed when
the FTNF@%;E&%%&QBQ AMFelRgRER st P5REEARY Badingd

herein. APMN: Assomate Public Mobile Network for SMS Inter-working;
recovery pi‘OC@ ure.

Figure 53 shows & signal flow for an embodiment of an update location
procedure,

Figure 54 shows a further signal flow for an embodiment of an update location
procedure.

Figure 55 shows a further signal flow for an embodiment of an update location
procedure when the MS is in idle mode.

Figure 56 shows a signal flow for an embodiment oft Send Authentication,
USSD and supplementary MAP services on IMSI-F.

Figure 37 shows a further signal flow for an embodiment of: Send
Authentication, USSD and supplementary MAP services on IMS.E-F.

Figure 58 shows a further signal flow for an embodiment of: Send
Authentication, USSD and supplementary MAP services on IMSI-F,

Figure 59 is a block diagram of an embodiment in which optimal routing occurs
when a FPMN network user (focal or roamer) calls MSISDN-F of 2 MIMM subscriber

when the subscriber is also on FPMN network.



AuC: Authentication Center; BCSM: Basic Call State Model; 20 CALEA:
Communications Assistance for Law Enforcement Act; CAMEL:
Customized Applications for Mobile network Enhanced Logic; CAP:

We AN Rplication Part; CDMA: Code Division Multiple AcREES;SH0¢R6410
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Called Party Address; 25 CDR: Call Detail Record; CFB: Call Forwarding

in Busy: s FNR% &QUIE&J }ﬁ‘@%&kﬂ%ﬂh Db eGP G & RN RN Qé!llné MSC

Forwarding on No Repl all Forwardin Uncondltlonal 30
AR AR AL T SBT3 TS RS the GRISC-E

Stﬂ&mmmﬁ-ﬁlmﬂnﬁtmﬁbrbﬁin@mw&@e D-CSI: DlaIIed Serwces CAMEL
SUbSCH%UOI?rgIJH i5 8 tlg&f d?é% B‘P gf‘agl&llt% JEEHH%QGE mﬁaiqgjtmg oCCurs

Detectlon%’omt DP Destination Point Co DTN: Deflected
NoRRser FEM Resvare aseigReal PRAPRTRI SiBYS @éﬁ%?ﬁe%%%% ﬁ‘ihﬁafh‘ifii

invEH#rope su8QHiGHs Eve bt EhrrgingJdiaction; EDP Event Detectlon

Point; 6 5/018245,PCT/US2004/0 641 lic
vobiie iane Pt e R L RO

Sereebed RIS R fatesel PN by cResdrsH @5I$RbfWﬁF§|ﬁ’§ isa
FERMRYesTransfer Profile or File Transfer Protocol; 5 FSMS: Fixed Line
SMS; Ga. Cha t oIIectlo interfa ce be Cgﬁ B(!a mittin
unit and%g&fgég re%egﬁl%ggﬁﬁ%a% emé uPr?Per’ipacel %e Ween a@%é%ﬁgd
aneble BSZend¢: Interface between a GGSN and an HLR; 10 Gd: Interface

betweerﬁ@gh%M&ﬁMﬁ& aRgkan S@hbanchbetiveenar SMSENREIing

ar}gl og't?mai%/ 2ddressed when the FTN is 2 FP

ACRONYMS
Following are a list of acronyms used herein.

APMN: Associated Public Mobile Network for SMS Inter-working;
AuC: Authentication Center;

BCSM: Basic Call State Model;

CALEA: Communications Assistance for Law Enforcement Act;
CAMEL.: Customized Applications for Mobile network Enhanced Logic;
CAP: CAMEL Application Part;

CDMA: Code Division Multiple Access;

CdPA: Called Party Address;

CDR: Call Detail Record;

CFB: Call Forwarding in Busy,

CFNRc: Cali Forwarding on Not Reachable;

CFNRy: Call Forwarding on No Reply:

CFU: Call Forwarding Unconditional;

CgPA.: Calling Party Address;

CSD: Circuit Switch Data;

CSI: CAMEL Subscription Information;

DB: Database;

D-CSI: Dialled Services CAMEL Subscription information;

DDF: Digital Distribution Frame;

DP: Detection Point,

DPC: Destination Point Code;

DTN: Deflected To Number;

El: Wide Area Digital Transmission Scheme used predommafat]y in Europe;
ECT: BEvent Charging Function;

EDP: Event Detection Point;



Gf: Interface between an SGSN and an EIR; GGSN: Gateway GPRS
Service Node; Gi: Reference point between GPRS and a packet data
network; 15 GMLC: Gateway MLC; GMSC: Gateway MSC; GMSC-H:
WERISHIRHPMN; GMSC-F: GMSC in FPMN; GMSC-V: GMGTUisR0#P AN 10
20 Gn: Interface between two GSNs within the same PLMN; Gp: Interface

befporn MRS INdRLaN-REMBS, #&R30 %@F%lﬁﬁ%mmuple
ServigesiGhiRQaGiad: GPRS CAMEL Subscription Information; gprsSSF
GRRE S@WM&MH%&W@ uedl Grehntedassdagtveen an SGSN
anfi &nHit RGP GRRERo @it Hxehasige; Gs: Interface between an

5 SESM%ltkehlM8SEA:R; GSM: Global System for Mobile
Cdrankirafescias © %@ﬁ%@wtcs%w ls@m@él EBRuBIEiHtIe RN BeNg SrRERF:
G M_rSﬁ FT%I%’@@% ction, 9smSSF: GSM Service Switching

[%TL “‘Lci_ 85’5? % 1ce); GTT: Global Title Translation;

HLE: o] MN; H

10 Pu i'gnl\% ?\I%%\% E)[o% intends 1o prowgg I\%%[&Wé\le&%%@é\l‘-@%%emd
Higis: %%M%&MIWQ@@ #ix; Identification; IDD: International
DitastDiglz 4 PR Bl N 4B Information Element; IF: Information
Fl&tiv; R dStntnternationatMatile Sdbseribe didentityolof HPMN); IMSI-H:

15 HIQ‘MN(FMMSWS}'IMS@F FPMN IMSI; IN: Intelligent Network; INAP:

@nﬁﬂé‘f‘(ﬁbm lication Part; IOSMS: Inter Operator SMS within
H C-H: GMSC in HPMN;

GMSC-F: GMSC in FPMN;
GMSC-V: GMSC in VPMN;

20 Gn: Interface between two GSNs within the same PLMN;
Gp: Interface between two (GSNs in different PLMNs;
GPRS: General Packet Radio Service;

GPRS-CSI: GPRS CAMEL Subscription Information;
gprsSSF: GPRS Service Switching Function;

25 @Gr: Interface between an SGSN and an HLR;

GRX: GPRS Roaming Exchange;

Gs: Interface between an SGSN and an MSC/VLR,;
GSM: Global Systemn for Mobile Communications;
gsmSCF: GSM Service Control Function;

30 gsmSRF: GSM Specialised Resource Function;
gsmSSF: GSM Service Switching Function;

GT: Global Title (S57 parfance);
GTT: Global Title Translation;
HLR: Home Location Register;
35 HPLMN: Home PLMN;
HPMN: Home Public Mobile Network who infends to provide MSISDN Service;
HSCSD: High Speed Circuit Switched Data;
ID: Identification;
IDD: international Direct Dial;
40 IDP: Initial DP;
IE: Information Element;
IF: Information Flow;
IMST: International Mobile Subscriber Identity (of HPMNY;
IMSI-H: HPMN IMST;
45 IMSI-F: FPMN IMSI;
IN: Intelligent Networl;
INAP: Intelligent Network Application Part;
TOSMS: Inter Operator SMS within HPMN;
IP: Intelligent Peripheral;
50  IPLMN: Interrogating PLMN;




IP: Intelligent Peripheral; 50 IPLMN: Interrogating PLMN; 7 WO
2005/018245 PCT/11IS2004/026410 IREG: International Roaming Expert
Group; ISC: IP Multimedia Subsystem Service Control Interface; ISDN:
Wihttratédr Service Digital Network; ISUP: ISDN User Part rRE3S&ge0frorm10
SS7 stack; 5 In: Interface between the RNS and the core network; IVR:

Interastive.Yaies Resnot )5}%51;(@; !pblts per second; Ki: Authentication
Ka¥c Ke NedRhernoskiey:h bal:LosatAreaetork; LCF: Late Call
Fqs/m;dlﬁgggr&&gebm@mghﬁmmm LMU: Location Measurement Unit;
LSAUEosalsathS PavicesAnga ik B¥XRiabMessage Application Part (from
5 GSMige:HR(bSWeStardaNdsid Mbit/se Megabits per second (Mbit/s);
MIEB1Inrstitive MeiraBesrereevent Notification CAMEL Subscription
Inﬁé}*ﬁ\saffé}r‘?bl?é’ll’ﬁr%% Forwarding; MGT: Mobile Global Title (derived
%%m : Multiple IMSI Multiple MSISDN Service; MISM:
Ar rrefle MSkSDN Service; MLC: Mobile Location Center;
; @@;@T 2R3 glng Service; MMSC: Multimedia Messaging
Sq[@mg&ag@geg@cg@o Mobile Originating; MSC: Mobile Switching
Cenigr; M&@Mmg@ﬁ@ﬁgriber ISDN Number (phone number);
MERBDN:41i MESshMNeofthhe Multiple MSISDN Service allocated by HPMN
15 in MRMNiepsageoermigasian? S0 i8] SEN . (W SISO Riapflthés Multiple
MSISDNMSwabitersubssorib€Yinttie FPMN (Co- operating VPMN)
nuMTbeling M@Wm%ﬁ”lﬁ’éﬁé‘ia’ﬁﬁ?ﬁw NEvhEapipnossien:

Forward ing;
T%ﬁ/g%&ﬂe Global Title (derived from IMSI};

20  MIMM: Multiple IMSI Multiple MSISDN Service;
MISM: Multiple IMSI Single MSISDN Sesxvice;
MLC: Mobile Location Center;
MMS: Multimedia Messaging Service;
MMSC: Multimedia Messaging Service Centre;
25  MO: Mobile Originating; {
MSC: Mobile Switching Center;
MSISDN: Mobile Subscriber ISDN Number (phone number);
MSISDN-H: MSISDN of the Multiple MSISDN Service allocated by HPMN in HPMN
numbering plan;
30 MSISDN-F: MSISDN of the Multipie MSISDN Service subscriber in the FPMN (Co-
operating VPMN) numbering plan;
MSRN: Mobike Station Roaming Number;
MT: Mobile Terminated;
MTP: Message Transfer Part;
35  NA: North American;
N-C8I: Network CAMEL Service Information;
NNI: Network Node Interface;
OAM&DP: Operations, Administration, Maintenance, and Provisioning;
O-BCSM: Originating Basic Call State Model;
40  OCN: Originally Called Number (same as ODN};
O-CSI: Originating CAMEL Subscription Information;
ODB: Operator Determined Barring;
ODN: Originally Dialed Number (same as OCN);
OM: Outreach Messaging;
45  OMAP: Operations, Maintenance, and Administration Part (857);
OR: Optimized Routing;
OSS: Operator Specific Service;
QOTA. Over-the-Air;
PCI: Peripheral Component Interconnect;
50  PDA.: Personal Digital Assistant;




MTP: Message Transfer Part; 35 NA: North American; N-CSI: Network
CAMEL Service Information; NNI: Network Node Interface; OAM&P:
Operations, Administration, Maintenance, and Provisioning; O-BCSM:
WOAgInatii¢g Basic Call State Model; 40 OCN: Originally Call2dTXisoén26410
(same as ODN); O-CSI: Originating CAMEL Subscription Information;

ORBLOReratey, Retermined Barring; ODN: Originally Dialed Number
(sq@@'}a{ﬁn@g 11.0M: Outreach Messaging; 45 OMAP: Operations,
Mainignames;.and AdarnistiatienPart (SS7); OR: Optimized Routing;
O$enOpsasataviSpraificsbatvice; OTA: Over-the-Air; PCI: Peripheral
3 CarRponRsnidaitsennneetmbs PBRAnRsegonal Digital Assistant; 8 WO
2005028245 PCTB2064/026410 PDP: Packet Data Protocol; PIC:
PoBefecane PeiRi RetPemlic noandiNiciswe Nibis SHenpMK: Public Mobile
N&WB?RBS@PWt%WaQ?%PﬁWQ’ Ne¥Ber MAP message; PSL:
10 Prég@éﬁ iy %?ﬂ%cil Isgoﬁ’é’tion' . Reference point between a non-ISDN
co el E i 3\1/I 'nlﬂ-fﬁtfglz gdundant Arrays of Inexpensive Disks;
Gl SEAnd M ys of Inexp ,
SCRRRPEEVIGE G g;,@gj FOmGGE: Signal Control Connection Part;
S@Ggw;r@ﬁr%@m ENSignal Gateway Relay Framework; SGSN:
SesningBRRSSaaviee Node::S M Snhsarihar Tdentity Mndniet 15 SIMM:
15 SisgeMVER duMBIevi BISONEBERiServi&l, Pl. Service Logic Program
Instatic8sSIcRI-szibSevibyen lLetaion Report; SM: Session Management;
SLR: Subscriber Location Report;
SM: Session Management;
SME: Short Message Entity;
20 SMF: Service Management Function;
SMLC: Serving MLC;
SMP; Service Management Point;
SMPP: Short Message Peer to Peer;
SMS: Short Message Service;
25  SMSC: Short Message Service Center;
SMSC-A: SMSC in APMN;
SMSC-F: SMSC in FPMN;
SMSC-H: SMSC in HPMN;
SMS-CSI: Short Message Service CAMEL Subscription Information;
30 SMTP: Simple Mail Transfer Protocol;
SNMP: Simple Network Management Protocol;
SPC: Signalling Point Code;
SRI: Send Routing Information MAP message;
§S: Supplementary Service;
35 S§87: Signaling System 7; :
SS-CSI: Supplementary Service Notification CAMEL Subscription Information;
STK: Synthesis Toolkit in C++;
STP: Signaling Transfer Point;
T1: Wide Area Digital Transmission Scheme used predominantly in the United States;
40  TAF: Transparent Application Fail-over;
TAP: Transfer Accounting Procedure;
TADIG: Transfer Accounting Data Interchange Group;
T-BCSM: Terminating Basic Call Siate Model;
TCAP: Transaction Capability Part;
45 TCP/IP: Transmission Control Protocol/Internet Protocol;
T-CSI: Terminating CAMEL Subscriptior Information (in the GMSC);
TDMA: Time Division Multipie Access; :
TDP: Trigger Detection Point;
TIE-CSI: Translation Information Flag;
50  TPDU: Transfer Protocol Data Unit;



SME: Short Message Entity; 20 SMF: Service Management Function;
SMLC: Serving MLC; SMP: Service Management Point; SMPP: Short
Message Peer to Peer; SMS: Short Message Service; 25 SMSC: Short
WHlgKsdgeeService Center; SMSC-A: SMSC in APMN; SMSB-FUSM8@2141¢
FPMN; SMSC-H: SMSC in HPMN; SMS-CSI: Short Message Service

CAMEL. SUbscrip g{éggggg%g% 30 SMTP: Simple Mail Transfer
Preiqel; SOWR: ggdﬂm&%ﬂmg@yent Protocol; SPC: Signalling
Point Cedey S (RandIROUIRY tefeinaiiamMoR message; SS:
Suppicimeriias pSeevich: 3B S 4taSig MRIB)GrRyEemGh h&Stwork;
5 Supple entdeySdrincadetification CAMEL Subscription Information;
SW@MHMS@G@WM@Waﬁﬁm ansfer Point; TI: Wide
é&lﬁéﬁ@f&%?&ﬁ%ﬁs@@ﬁ%ﬁéﬁﬁ%@é @r@d InRAty IR U nited
e 1??aﬁ{¥ﬁw}i\pphcatlon Fail-over; TAP: Transfer
r’\s tslslr 8 : Transfer Accounting Data Interchange
QHRLp] g ég Ll@ QMQ Basic Call State Model; TCAP: Transaction
Ca@@i@lkvtyseﬁmﬁli%?m?wmgg& genpERiatgcol/internet
Pratecoiy TG Skdermmating CAMEL Subscription Information (in the
GMBRN: ViMAPdhmevivisitlativiultiplec-Atae s R: Arigger Detection
15 Poit{STI Vg8 Mediisiatiorhingdrengtion Flag; 50 TPDU: Transfer Protocol
DaYMSﬁrH@W@&@W@l@ﬂ@@tﬂu82004/026410 TT: Translation

Ty 156 @§PI‘@§SD CAMEL Subscription Informatlon
foa ot o
bile ermma ing in

20 VT-CSL VMSC Terminating CAMEL Subscription Information;
WAN: Wide Area Network;
WAP: Wireless Application Protocol; and
WiF1: Wireless Fidelity.

25  DETAILED DESCRIPTION

Embodiment of the invention include an improved Signaling Gateway method

and apparatus for mobile communication across multiple mobile networks operated by
different operators. In one embodiment, the Signaling Gateway method end apparatus
include a service targeted toward users, or roamers, who roam frequently between two
30 couniries and have a need for 2 local phone number in each network. A roamer may need
a local phone number in each network to enable local users to call them at a cheap rate
without worrying about interpational IDD calls, or to present a multi-national
appearance. The parficular embodiments described focus on a Multiple IMSI Multiple
MSISDN (MIMM) service in a single SIM for multiple roaming partners. The
35  description is simplified to focus only on roaming involving multiple international
rozming partners, but is not intended to be limiting. A MIMM service for multiple
roaming partners as described herein extends roaming coverage by pooling the roaming
relationships of partner networks. This can be limited to national roaming only, or can be
applied on a per-country-per-network basis, The MIMM service for multiple roaming
40  partners also provides a local phone number and a local IMSI at the partner network.

This option can be easily enabled or disabied based on operator requirements.

10



Um: Interface between the mobile station (MS) and the A/Gb mode
network; 5 UNI: User Network Interface; USSD: Unstructured
Supplementary Service Data; Uu: Interface between the mobile station

WMeYangthe lu mode network; VHE: Virtual Home EnviroMGEMS2014R26410
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Visited Location Register; 10 VLR-H: Serving VLR in HPMN; VLR-F:

Serving E&%Hﬂ&ﬁ@@ﬁ%%ﬂé&%&%%ﬁ% . YEMN LVFEMNAS B0 vices, in

HPMN/FPMN); VPLMN : Visited PLMN; VPMN: Visited Public Mobile
NERVBPRIGRCY i hPRBRINTEE EPIRGY: in & PIisT caytiie § RISt as FPMN).
Swike Py Senteats UMS 6dkterSamndnghy MEenent| RMNL VIS Ed fServiegand
Vga& iQ EPMN; VMSC-V: Serving VMSC in VPMN (VPMN is not
HPMRIEPMN); VT: Mobile Terminating in VMSC; 20 VT-CSI: VMSC
Terminafihgy ERKiEe SUBEcMiae EMBRoAMIVAR: teitecArYaetBFK; OF
WARBsMiealessApplcalioBrintoanhbaRdHANEE Adnetess)Fidelity. s2pping the
P'%M'%Ea%%?%ﬁé £ LN Embodimeniof the invention i '%ﬁ)d%i%& of these
|mprovec§ |gnaﬁng ateway method and appalga?us or mobile
cobmftcation across multiple mobile networks operated by different

operatorgslmengremhedienenthlb e Hgnalnestagvaloeioeandsd roaming
B I e e A R IR oo

frequently between two 30 countries and have a need for one
nueRtRsRdn @ak hrpinorkaorsRimeitnanphee dradosal PHONBVHImbed ibe vused

eaghdgwerkiasenabielosrlusers iacalbhem Bhasheanalerwithputrnn
Worg{in abt%%%g@épational IDD calls, or to present a multi-national
r

apr|5t Srafce. ticular embodiments described focus on a Multiple
IMSI Multisies dv1 S¢S Bine( M M RBvicE inrdesitglesSivbécmmuitiofethe MIMM

rOQRIRG Mé%ﬁﬁogﬁ%ﬁ? daser .Em{i_P@ai?.sﬂm:?éiﬁ%@r@a{ﬁ’%@rgﬁt’wﬂﬁ'mﬁnber, but
roaming involiving m e International roaming _partners, put IS no
int‘éHh@&%“’t?e"l%iﬁﬁ%ﬁ%ﬁWﬂ@ﬁ% EéF\RBéS 1P ASERipIE MO ARG p s gaents

desithibedtiplrBM/Biténdsiroaingrice vedagi by poolimgrtiersoamingt of IMSE-

relatianshing.of PATHRES REYQIES %bﬁ&%&%@&y@@e}q}@tm@&g&aﬁu&g the
n%éor can be applied on aﬁr-countrgg-per-network basis, The MIM

P o TR IHEEFoBHH 40 o ARAETS s ROV BTG BYIgh acemen).

nuiiebet, antkbailecalcHy Shatsthé parin edd édvzdrkISIHDS aptiotecambaraasilyor
enapled.ondisAhiesPaserRg.pgrator requirements.

In a country where Mobile Number Portability is supported, it is possible for the
operator to acquire subscribers from other operators and offer them this service. It is also
possible for subscribers to port-out the existing HPMN and FPMN numbers,

The MIMM solution does not impact the subscriber’s GPRS, USSD and SMS
services. In most cases, the user appears to these services as a normal user,

The charges for using MIMM related or enabled services can be combined with
regular charges or shown as separate charge. The particular presentation option is left to
the operator.

In one embodiment, two network operators, one in the home network and one in
the networl of the visited country, come together and offer a local MSISDN in the
visited country on a single SIM card. At least two approaches are possibie, Two

approaches will be described, as follows:

13



10 WO 2005/018245 PCT/US2004/026410 Embodiments of the method
described may be offered as a service, or services, in collaboration with a
participating operator in a foreign country (referred to as FPMN). The

WaRMMNE#d8Ild have bilateral roaming agreements with this guavatanden2e41o
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35

Voice and SMS services. 5 The Multiple IMSI Multiple MSISDN (MIMM)

ServiGy afiQue s gt subseHbars: IR TEE TS IS QRPOI IHMRE' . sy
(HPMN aumehE PN withaut swapging itheri Mpeardn SHPSEIRR S GABAIRR s
receive ShiSnmegsayEisaiiesseulipleitisisafithessmmbeisnanather
targebmatkamfopphistseviempisasubscnbe thevifri e SHSISIe a6 FRAMIMRGide
10 coveriagdogehth&naticha baitieérreationatyathen the HPMN IMSI

does not have  coverage or a roaming relationship with another operator,

FPMN INF8Pedierte elsdlr iferedan AdFafa S iHommRr spealidratsway Relay
coheerned theiregmetsishedvhinig framsthsrREMNMVSINTEN thantke HRAN The
U V, ing.i r to use embodiments of the _.

VT S St A RAIOR I HE R LR, Hatanier
T RN ISR B GO RS & e EPPIN Seieits 1 Aepbioaloliross
foiGa M RMNCIoNeA tehintdogBe ENeris vVt Riey ol MNS N YARQUS involve
coggﬁg&‘%%%gfer a "set of numbers" on a set of IMSI- Fs. There are no

addltlonalncha. ges for the subscribers after they initially change the SIM

(if OTA iEnRstsHF elsTIRra Pt CriorrE isporbsdyeraimieanv 8 capability to
repipesoient)v 20U enad, ssalibascan cheoss falateragdlagald.services.

MSISDN numbers and, IMSIS.for . .countries that they visit most frequently.
Ingan%o%% Pé IR A fieal\lulﬁ?gg?%(?ﬁ%cgiﬁygfat 8%&) Eféd‘s itiPPSssfidased

IS'S
fobthéioppErafoenaliasgtievey ButtivarsfrorothB fopetatbis Bndinhie IGMSC,

themuthiy sevicarikissise RessIRla fQLSHRSKIIREISIO RSt AULING tions with

existin and FPMN n rs, 25 The MIMM solution does not

S D T e B CPERS SIS T rioRt Ll
theohi st spiesarpiionieteascrvicdd 8s & dormadtuser Thicbhargasbaras in a
usingiiMM related Qranabiggservigagaan I@@v&%@:@,eﬂé’\éggniﬁ%u@ﬁeway

charges or sgown as separate c%g:%ge. The particular presentation option

is T8% 16" T SHRPAHRS, 'S8 TR BRe EBodfmartatiRe HatWEk YTdPdtsre itmand

inrﬂﬂmmm@nemhfdﬁﬂ\@ﬁedbsctﬁgmetwol@me visited country, come

togethergodpffarg @%%%%Ns'ﬂom enigitet, GOUNINY.0n:R. 3 '%g% e the
0'a e

card, At least two approaches are possible. Two "approaches will be
deSCriBBYCHL (BRI 10Ve Bobeiib $sasTis Cistrkoe sie ey fypctions as a

virtual HLR for the users, or subscribers. In the case of a), the Signaling Gateway serves
as host for the FPMN IMSI and MSISDN allocated to the HPMN and uses HPMN AuC
for authenticating subscribers. In this way, the Multi-IMSI SIM needs onily the HPMN
Ki and algorithms, eliminating the logistical complexity of security management. The a)
solution also makes it easier to bill a user as a local subscriber at an FPMN, since there is
a local IMEI involved. Some complexities may be infroduced to GPRS and Camel
services as a resuit.

For USSD, messages on a home service code for IMSI-F will not be routed to
HLR-F but to the Signaling Gateway, which acts as the HLR of IMSI-F. The Signaling
Gateway can then relay a modified message to the real HLR-H. For Camel, on IMSI-F
registration at XPMN (FPMN or VPMN), the trigger’s GSMSC-F address is dynamically
modified to a FPMN address which is then relayed through the Signaling Gateway.



a) The two operators co-operate and build a Dual IMSI SIM card and use
the IMSI of the country the user is currently in. This approach can include
multiple IMSIs with multiple MSISDNSs, or multiple IMSIs with a single

WRIBISOMN2HE and b) The two operators co-operate and map Bea/HERIM 026416
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MSISDN on the network side 5 to a local MSISDN in the partner foreign
gethWmF Embed iﬁ@ﬁ‘eﬂ‘ﬁecﬂ{eﬂﬂﬁei F@W@&N?&%&&C%a% g3l H'Pt ml ﬁg?g%%ﬂteway
e ramew r S iple iple
AR SE1C CHE. o S AT A O ey PP i siaggie
reféafm@blfoﬂwer@mr & @E‘.@r@talam@amvﬂayp@ﬁ@:&gdﬁlﬁ@@awwwm%)
T%@%%@P%@W W@HQ%@E&Q%@%MS@QQH@%M& session

technologies. lllustrative examples shown in this document involve GStvf
o SHRBABAS e HEDRATES 61 HE i S i HELERBLE Horarrproreot
hazet theveigpabditivte! fimpérsondte Variaygs GSMenetngskIetities in order

to pI’OVIdﬁ %@%W&?&%ﬂ&&ﬁh&é&ﬂ%ﬁm%é §a ?39}}’5@?3&?& appreach

Signaling Gateway platform that is aﬁyre S7-base tion. T
Su@h&ﬁh@‘%ﬁ?&k’&ﬁdﬁ%ﬁ@h?‘a‘é@vﬁ? e R IFtaPiRer viiers irigent SIM
Virpigii M Can ity BlS MSGhantb ity aleervice hodpndgpending on

nteractians WU YaioNs: SR ASNOIK £ Bme TS, TheAlanalng G'RY g

is virtual in the sense that it does hot store s ataas in a HL

it GoESROERATE S BiRsEMedSS ﬁiﬁi%‘f@sﬂ?ﬁs@@ AL E0 & FBMRA ST

triggefeMaiTsEin |smsmmxe\@rﬁheiﬁ@§ﬁ{mvﬁlgmahm GRIGNEYarCIRSI@KE roaming
subscription |n rmation about the nalln W IM rvice and
roari(l%nogln ormg?lqo?lnﬂ(l) I\/?ﬁ/? su%scr%lesr%aaf an ?3’1% Sl\/@%n 1? jpise 10 the

Gaidlvaie sipberudipbivntifealrhah brekach raéfé’ﬂ}@@dléﬁbvéeaﬁme)lMﬁ
appmach dascrnadnabayend ﬁé@@ﬂﬂc@@ﬁ@&uﬂlﬁaﬁ&%@ﬂ%ﬁﬁim cause some

functions as 25 virtual HL r th ers, . rs,.In the eof
a), “hé s'éogna SateWa thset-:-igr]\t/gseisRfsl i3 P for ﬁ‘o Ig Rﬁﬁ%‘ﬁ/f‘éﬁ mﬁ‘ﬂﬁﬁl&‘é‘%ﬁ{l i
aIIk@@@ﬁtéa\mameIHFhMRPhﬁ‘ﬂ rsess 4 PVAYIRUC afothentiorti S gor registration,
subgstibers 1%%@%@&6&'@%\4&%%5' SIM needs only the HPMN Ki and

algorith ellmlnatln t|c comp Xit ecu ement.
The a) SHITGTPAC TRARLS AU BOLE e S H ol AR e B
arh&RvNaRinoé tﬂkﬁeFé‘Iiﬁ\BB\’éSIo@adi ﬁm&uhwnhﬁedbr@%m@mmmmm a

b%ﬂm&@ tRRRR AndGamel2eVicRs B8 8 [EMliTTONMRSE 1o control
h%ﬁ?ome ervice co f%gé{&/ISl -F will not be routed to. HLR-F

buthEs 3 tker Bmv Wi Ao HER OV Ride:

Slgnallnﬁut@atewaymmtb@n oélay Gensentifiedophessagesto e el ML an

Fogkasy @Hc%!%’ﬁ'f %éﬁ%‘%ﬂﬁQMi%(PM NAGEMIY 0F MEMN), R‘HQ HPMN
trigger's GSMSC-F address is dé(?amlca y modified to a FPMN address

WHRRIES thetpraldVE tstdu g el Srgheivig Satett g oS IM). In addition,
200420 834451 SCohid 52 GRA A6 4dPlication checks to determine whether it is in a

network that requires another home IMSL The STK application also supports manual
sclection of a network IMSL

In the case of b), the Signaling Gateway only hosts the FPMN MSISDN aliocated
to the HPMN, The subscriber always registers with the HPMN IMSL This simplifies the
user experience, as the user need not be concerned as a roamer or a local subscriber when
registered with the FPMN network, An intelligent SIM application is not reguired to
automatically detect the FPMN network, which reduces power consumption and

associated costs. It is simple for subscribers using the MIMM service to use home
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"XPMN" is used herein to denote any VPMN other than the HPMN. The
SCCP signaling part of Camel and GPRS on IMSI-F at XPMN can be
handled via the Signaling Gateway; however for GPRS data sessions,

WihdEdgurRE4ntroduce complexities in the contexts set-ups APNTAIRHPERG410

—
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The Signaling Gateway also relays the data session 5 through to the
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IMSI. TH& @W@fétp’pneéﬁmmga §Uﬂipt§’ﬂts eaifisaleisdiectionrofumalatworkide

|M$Eot8uﬁkﬁ;ﬁ@§@t&ﬁmg e gﬂ@dlﬂ@ Geataway anhhosisdhREPMNmaing
§DN alh%}f a{%ed 30 to the e supscriber a,l ays registers with
g a}.at Wit \g

theal-‘faﬁli(l\rln RAPRARR TS, CEY SRS LR PR B Y aRd ot
bdovrrserndhress goitsethaehoSiztebing Sisbsonbrestiviiend registere canith the

FRMINRe e AR inteligent & M.apRligaton is el L[y gﬁgpt&ents systems,
autor&g} % Ily detect the FPMN network, which reduces power

csuBHiEh A ST B OSHSTHTR ST RO SUSC RS GEfig thie
MikéMiisarincietidl.usevaoiobsci8nd/Gp200 bIAiBR ¢m RE TIMSRH0A 026440
sepyisasJespite having a local phone number. This makes it easier to

transparently
Embodiments of the method and apparatus include a Signaling Gateway, or

Signaling Gateway function. In one embodiment, the Signaling Gateway function is a
combination of a SCCP node and a Service Node. Referring to Figure 1, an embodiment
of a Signaling Gateway 100 is shown. Although the physical location of the Signaling
Gateway 100 can be at the HPMN or FPMN based on operator requirements, the
Signaling Gateway 100 is shown at the HPMN.
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support GPRS and USSD services in the case of b). The HPMN should
gain more roaming revenue under approach b). However, because the
subscriber's IMSI is stilla HPMN IMSI, a slightly more complex billing
weoliian amdy be required than under than 5 under approachray/ifbe4/026410
FPMN and the HPMN want to make subscribers' calls on par with local

calls wheg.sebsoeiheesoaiMmith e B MNHBRMY aRRI0ACHAS@).and L N,

attractive dgﬁendl?ﬁ on an operator's specific’ requirements. Solution b)

al 8B S e ot B R T 08 ARG IR W théOfradishtores
roaiienaoh gk MELS Dhdmiatore thalding caSISINVthaRIlTENAEedfionaner
new.10 SIM or 0 10 chan Siivi values.. Th mer i
e, AR O SB PhaTIRARe C Ee HRETT o aio
S intSrREiBiTatcs M dRd DA G GRSy hidS byads Sbaedibyk will
contributw iRvenuedowasdsdhe R omeaap erain e naatter twiirealing Gateway
supscriber is. Solution b) has a relatively simple user interf es .,
o T B e B e o R Ty Y8
Sétatisia) ABwevEncsanBusHf AT e (Sihcenth d SERVinal im Spssibigeaver
in%@%&mgﬁwmm &Bétﬁlm{wh AFRIREK mlmrag&hmmm irtenm | d@é.igmgAP)
..and national roaming, since the roaming relationships are pooled together
1o o SRR IR S8 iResng R SRS AFBEFORE: physical Location of
the SignBlingyicatelmap it fElvewing dedehistion rurldfdus spedffignaling
detailsvareringrogucsdiarpovsey40 pihprauahshderstandinaseir a0dised o

enabhling description for, embadi of a Signaling .Gate methad

S 4 s L T e N s o s ripatos Cetevay
holWevehaHP¥EE sepiise: thritrth e Sigmkiags Ghtevignzine thadveayd eppanites 2
15 Carphey REasticed withot one.onmrre ofthesresifis fetalsHomvith athelon,

components, systems, etc, In qther instances, well-known structures or

o FENERITG BTG RN LN 38 Be B G L BORE R i Hrh
obscheifgpaspects of the Signaling Gateway method and apparatus.

Em bomm@&‘%&%ﬁ@%@@&@%ﬁ@&%@t%&i netude:’ KenRING GRIQYMing

or Signaling Gateway function. In one embodiment, the Signaling

GHENEY AR R RSmbARr oL SEEPHEIe PrE SRR NG YReee
20 Refetiring to Figuraitnantgndediinenta8omarSignaling GatSiyaylil) Giseway
shoyyns Altheugh theplysicallacationetihe.aignaing. Satenay 109.6af.

be at the HPMN or FPMN based on operator requirements, the Signalin

GARNFG1 5038 SHBHITHL RSTHISMINICLATWEF 2068/ 0hapugumber services that
PGl 4uS 2600412 G1kicd be jSigiaa iagy Ssiaiema i HI00! isipludes: ahe HhiRy &osting

Vkiféhﬁgh%l\éé%at%?ri’é%es%{%%@%@ 2 (M3l T g3l WHice to

100 access to a'database 106 which store's ‘information including
25 inf8rAvatBNSTHERiYing MSISDN-H. MSISDN-F, out-roamer information,
and GT mappiag:pestvitbiNekhevBigralisgicatennybd 00rRlsd centrally at a

headquarters. For exampie, to offer MIMM services for Singtel™ group, Singtel™ can
host the Signaling Gateway 100, although its partners have their own adminisiration
interface for their own MIMM subscribers,

30 For the exampie embodiments described herein, it is assumed that the Signaling
Gateway 100 is hosted at the HPMN unless otherwise indicated. The basic signaling of
the architecture is similar irrespective of the location of the Signaling Gateway 100. The

responsibility for logistics, however, shifts more towards the hosting PMIN when hosting
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5 communicates with multiple SS7 nodes such as SS7 nodes 102 and
104. Whichever entity, or network operator partner, is hosting the
Signaling Gateway 100 carries most of the logistic loads. For those

wpatierssthat do not host the Signaling Gateway 100, routiMgT/US2004/026410

10

15

20

30

configurations are used to send ISUP calls (possibly over dedicated

le"i‘sc‘%rlkn@?) &%t@@MﬁMWH%FéWP%ﬁ%BrI&ed'f@ GEMAR 20 A El:égg) 1691? various

INAP) 10 signaling to the Signaling Gateway 100 across countries

va%*agcar%%%ﬂ%taﬁ&fégﬂ ﬁdr{?agﬁsa oy oA s PPN e
@ﬁgﬁg@laga%p%g&)gj @1%}6}2( Gateway 100 is involved when the
I-Fis'u

sed to register a networ or when the MSISDN-F is queried.

Hostlng fHeCaibRMMTE" QhReHP S Gt i F RN P supatin e 2 EY R sRedce.
be:@amamgneﬁggﬁnaigng;ﬁm@wmomosmuImﬁgaxﬁésfwbl\kmwm Kﬁgure 2, a

e'%mu{f} %%%\% nﬁéckéﬁg’%ﬁ%@%ﬁt&rsa NEWOHINARIS SIUAloN. ; e

ane IC ree ent ) cilitates checking of blllfng I’BCOI’(j

NI © SV EP A RS T Kenstsjed tiocbcoF RENVIVER érideeed dine that is
afgﬁetsfet&e locatiap@fthe figealing iSalaaydf0 J50rexmimplas han as voice
impodagt, {Sgt M RRHRGIeasE roa '”glﬁna erage, 29 r}sataxl‘ﬁé‘?‘e Donsible for
internationa everaglng partner networ H%n € sighalin @af]ewa

10598 BERdrab Eatat Reehe paiaher hetwoneth m@éim@q:a@éwslﬂmaﬁm@s and
remgmgages H@w@mmﬁb&m’m&pﬂ%@@ﬁjﬁ@ive is to provide local phone

number erV|c S that..i mini ogistics O rtner net

HPMN s ou & elgﬂ |$é\?18%1:[slﬁ)§ d?hjer Ejer?a f}ntg a%%\ﬁaﬂ?e_t% %mlgm
HRdostrragsitiih thaenstfersdiee amiMMosenvide 105 Y5cnsvgvter. The leased line
subsgabars:dia aney @r@nmégnmeiat&dlMM@@{@M@@C%@%%&%GQ call path

ntral hea rter le, to offe MM seyvices for
CoE eSS SAs, L0 O MM seMoeR oL sccr
altholimgeitspaMRE RdVelthel TaWwdEdministration interface for thelr own

MIMM stpsefibarm30:ENheRmRIs: ek odipnentsdescrbed hergini e
is assumed that the Signaling Gateway 100 is hosted at the HPMN

urifEEE Sthdnbisd indie 480 °fH5e DA sibiaffg Dt tHerarepittatty@isimposes

smﬁamumspeauw tfathen|gedtfdibof the Signaling Gateway 100. The
sponsibility for Io stics, however, shifts more towards the hosting PMN
I4§ﬁ7 Fﬁéb @W@%@i@@@ﬁ@%@ﬁ‘f@mm is done by the

HPMN. Wherewdndiperaptiatasirabe icdigse: 6f destighihigovatiousy 300 consist

teghrical defayls., %5%%”8%%?&'% e @%ﬁ&@a&%&yz{%&%&&% Signaling

indicated. ARCHI RE. Basic Network Architectufe An embodiment

of IR G BMERILIE RR 2T SR EB PRI VAR S ialieg Cafshai g up
a bignaliDgrdEaiena)S4081Tis shealynoiniHgbra &. Xg shewrinkigu tas2foar £
S'%Pea}‘a%%Gﬁtﬁhw%é{a%é’%?%?&%%e%"s%‘)"%%ss'a'g@%r%'gt”aﬂf‘ﬁv"%‘ MOISE, jevel

loop-back at
messages are distributed to two pools of User Part Application Instances 304, One pool

306 (called MAP server) is for processing SCCP messages. The other poo! 304 (calied
ISUP server) is for processing ISUP loopback messages.

A watchdog process 308 oversees the states of each of the application instances
304 and 306. Whenever an application instance is stopped for any reason, the watch dog
308 kills the instance and starts a new one, If all instances of a particular application
protocel stop for any reason, the watch dog 308 kilis the S87 stack on each DK board
302 first before it kilis all instances of any application protocol. The watch dog 308 then
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GMSC-H. The GMSC-H is also connected to the FPMN through a leased
line that is provided by an ISC. This leased line is used to carry SS7
signaling as well as voice traffic for Multiple MSISDN subscribers. The
WweigalnmgpBateway is also responsible for 10 generating CatlDai&tho4/026410
Records (CDRs) that are used to enable special billing of calls and SMS

mesgagasorheMuliRe ML%&%PS'\_@H@%gﬂﬁsgéopﬂ-%%&@%%ﬁéi@&%r%%g the
ve§|70n d ﬁeren@ o[;trr] leased line, the' HPMN might need to arrang
with a

SFERABFY %o provide a SS7 converter. The leased line
is used fBhrouteccalisy ampktheliressosiatetbGhiRrsitfatingdhatirrolesa the

cati paithd hRWGLadnPMN and HEMIY, wﬁ’tﬁ%s%%é;YPO%E%%Q&r%%§§#2§OY

signaling path for SCCP routing on any MSISDN-F Title

> SiHSIHY BeEpTdkction is present only in the HPMN, and need not be
installedTat BRithor Gayvath 600/ hckienes, She/BigratiagdGate\way shown).
[ ini ' e FPMN. 20 ARCHITECTURE:
e R T S e
in VigUireouting dably it MR WS Te03 B s tvelt e farentienica Biyyn athergtors
Gatgveaissor Reone:axaspacConiigiialion: aachtSignameceaieway is
implemented on a Sun SolarisTM platform. Each Signaling Gateway hosts

10 uplRe il DABRIREIeS BprarTm biardsdohDictivealtiss802) eathrofsien:
whi&i9 has four El 25 interfaces. Each board 302 processes SS7
messagBssipeta MiTP32(Batdighesiteyel:inersage suate distEbutaditomwa-. 4.
p ) ication.lns i e peol 306 (called MAP
o T B o T RS o
ISUBSR Afe AtiSHEIST O cde@iige SDPH obp Bae kembadingass. Rrwkigihergdebility,

15 predess@Soyerseas heisiat@smenheacheabifig-appicaion i3slanees st

3%)@{&% %%gfgyﬁw%g%l\fé{%ﬁgg@aqg&gtion instance is stopped for any reason,

T . S. .
the watch dog 308 k e mstanc)é and starts a new one, If all instances

of a partiaIBaeHdHIBE #6teTel S 1B anjiesakion Grewestdriabet 368..
killsttbe:SI97 stagioen pachdikboard302 fitss haforadikilis all dnsiancesich

of any application protocol. The ch dog 308 then 16 WO 2005/018245

o AR oBe R s bl o et eayed ooy
20 appileationbreteeisisabefore restarting the SS7 stack on each DK board

302. Thetesanesmony 1opes Bl peisistentniprmation 3La-stered KhnemoLy.

on the. Signaling Gateway 300. The memory alsQ containg many types of
oo R ot STSPAHE Sigafiy ERiE ey SOB VN
als ineNide s b SN PhMgent anbvVIS, (mot sitoRYINTVSISIRdlingnber. The

Galayay:3pR:aUow-R6 EPEE Trenligusation inestsce- 314 andingluds an,

25 MTP@ ]r,(gutg}i% ti le. Ar%,OASEMPlinteLfaQ 316 is a web interface that ~
afigtble bsg §pdi-re-routing when the subscriber is called on the MSISDN-F but is not

registered in the FPMN network. The MSISDN-F # CF flag enables/disables call-re-
routing to any call forwarding value (e.g. voicemail) when the subscriber is called on the
MSISDN-F but not registered in the FPMN network and not reachable for any reason
(e.g. ECF or CFU or LCF). In one embodiment, the redirection counter is set to 6 (or the
30 call diversion indicator (CDI) is set to 0} in the JAM message to disallow call-
forwarding, The MSISDN-F # forward default number flag enables/disables call-re-
routing to an operator controlled default number (e.g. FPMN announcement or customer
care) when the subscriber is called on the MSISDN-F but not registered in the FPMN
network. In all three of these cases, one objective is to provide flexibility to the MIMM
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to provision new customers and to perform other maintenance functions.
10 ARCHITECTURE: Signaling Gateway Internal Architecture: Persistent
and Transient Data Persistent data 310 and transient data 312 are further
willgstretisd4dm Figure 4. There are many types of persistent data/vshiok/era1o
maintained in memory before they are written to an OracleTM database

(D&bs &Hl@?@s@@ﬁ@@%%@a}gghm'@ﬁﬂmpﬁyg. l@s@ﬁlmﬁ%é URROTEET for
ar}g@gfﬁ&gﬁo%m%ﬁwﬁce, the Qra gﬂg DB best resides in a separate

physical boxX T o %@}5’?15%6% &tatR a8 TRiéFnemory further acts as a
cache fofa SityradinbpGatévgsl databasedéhe. todatabhse it of Figune dute

A gatahase seeERANAARAUMAVEAY | high.hests @
coga% of the memorgﬂgg&tla% the s.a?rﬁgg%%}égvﬂ%lﬁg%%gﬁ ggaian?}j\ﬁcé puse
m

BH) DbP9 e gty SgralisSaseriber Data 402 in the
Signaling Gate\wdyrisairavisibfied bybenippearateaiinehawelk: IMBIRCa 9k iber

stored REGEAUIES, ThE, TUPRAY 9@&@&%%%%%%&%&3&3 @%’ﬁ%ﬁeﬁggmsq

MSISDN-H number, an IMSI-H, an IMSI-F, and any
nimBdF. 2 en SRR e 4 Bpvearsing ksl Bavaiaralisgtedafiom both the
MSISON:Fin# fopdracczalldiagis tanlSemabie/disable callresrautingryyh@Ring

o 6 SHASGIIRGLIS ARG MATDIERULIS 16! JSCIENG o1 of o

FPNLV network. The MSISDN:F # CF flag enabies/
roUtiYgf tBeahy Latre8reoasdintelaienadsdioiverabiyg Wiscinane suloworibar data
calledsanithky MSHERN Fnblt Reegisteredin theRRMNagerkrnknohy

re@lggﬁ\é)é%g%%f% ée(%%qgﬁ &eé%h‘%@%gﬁ%gg#&gr LCF). In one embodiment,

the redirection counter'is setto 6 &230 CAN diversion indicator (CDI) is
set to 0)[RFtFREmEMITIREEaBee 4 dissiraned airoforoeiming s THreISIBTINAF the

# mrwaadwa;ﬁlliaéwmi?ﬁ fﬂ@grﬁf)taahe,%( %@ﬁh@@ﬂfﬁ%ﬁ&%ﬁi A0sE3: 30 & roamer
operator, controlle t pumber (e.g. FPMN announcement or ,
cﬁxg%%%tﬁo%gfg)o{ﬁhlgﬁt e's%%écl?it‘)}‘é%qs%cg &4'8h q}?e BRPSEEE Frgming
relfiateisdet flRermPNIRE PeBREsK. In all three of these cases, one objective
is to proyidesflaxibilitpteitRerdIMM dohMUQ 2RORLIERAR formation relating to
PCIY$2004/026410 lls%%riberi)sqas to avoid paying IDD

cAFFRBUENG CRIZE NP O R LU RSE LNEET TG RR reuieddiasndiey the
wieragayied MRS fagdrisssend Al EShnnochaie saesd Gk mformation
smﬁﬁfﬁpﬁﬁé@_ﬁt?;x@ e RntRRae: directivy prtaa b e atecall fonarding call

to the Fé'gm\éy out Qei%% rﬁélace,d_b,y a virtual FTN to cause 5 the call to
be rout GRERE ‘Sionfing EBEWES. REarhdr i dreRbach wdaleriuding
stisaribeglisereated whENMMedM M shscribextSuecasstully iegistesnory

with 2R Retwerk.Roamer Ja@agga%gﬁea%ﬂa%'vsda%ﬁ%%% & Aé%%t

and other information[éeg. forwarding values) that are collec rom
P8 drneFiRlisheRore fhresivie | Hie @R RsURsfb o

dowingp! whether a second call to a subscriber registered in the FPMN network will go
straight into forwarding mode or not. There are no simultaneous call contexts for a

subscriber registered at the FPMN,
The HPMN # pool 412 contains a pool of dedicated HPMN numbers used by the

30 Signal gateway function to ensure GMSC-H will loopback the call through the Signaling

Gateway when the subscriber is registered in FPMN but called by the MSISDN-H
number. It also contains the mapping of a dedicated HPMN number to the current

assigned MSRIN-F number obtained by the Signaling Gateway from VLR-F 1o establish

18



10 insertSubscriberData. in particular, roamer information 404 contains
the assignment of a FTN-F pool # to each conditionally forwarded FIN
value. The roamer information data 404 is initially maintained in the

Wi apndpysasd/or disk before it is sent to an OracleTM DB (irPOmars2004/026410
embodiment) only after a successful registration. The roamer information
40hdssgmaveshipon eeeiptof asansaliion fromihR.da R HoweNshe.
before this is carried out, a copy of the information is sent to a roanier
information history DB 406. This is used to examine the MIMM subscriber
roaming The F&WDY ‘epoofar feporting therposes.ddicaptimrl R auting P Bsigned

4 ' ' i lati W calls on th
e U o
8

3 intlAsH ity T SIS iR esd aphaltirtbticall iseadbiveSignaling
Thiminfeymaiarhissabadrtained4aiedns Hie MiNIsperatanmia wWekdigrace he
or C Il Context DB 410 maintains .t rrent ISUP.,
BB B e, 2 s MR i esinec

cordig Merringineaan e HERYAR dria satehésrder s8llsoon as a call is

releasedfabenety herel sSalasa tagsatdodadicale BamNamMmBLURSRbed by

‘n caH1 cgr%\(lap has heen established or forwarded..This sz(isg,is u Q . .
c n teway Thnetion tor a conditionally. "(l ]
controlwhether & second call {0 & SUPSCriber regietaral ith Ry bserioer

nefWBRIERHNG & etpurg Nidriee: forvaitih bk tsruedrherdharksases tine to the
simvEmeousicalapmexthigbak SHbseribaniesiteagatite TRV wWHIE the
HPMN ool 412 cantain | of dedjcated HP numbers used b
L S R R RS M S gt
through e ERgAfimpoGatéway luhERNhe setstirfbemisheyisierachindedicated

15 FRMMNOuEaalied T teNVISISNE caumbamihalso e aipsihe MARDIRGN
of a dg1 icated HPMN number to the current assigned MSRN-F number

obctég’l%edt%y the Signaling Gateway from VLR-F to establish is WO
2005/01 82 S i S 20041826 4G athderdl tedinds GIVESICRHISBR aapsthet talle

toyMS RINpEcOMRS e %?fﬁd@@é!’éﬁ%g bEMBG Fe THEER M%‘]aﬁél&&'a“ Hhr

contai stﬂﬁ ool of dedicated FPMN numbers assigned by the Sign

gatEW Ay HUhERHR To EHEL rE MRS A o P ner ESRRPHAT deorbutdatotrstapion
20 5 MESEIMRMEBNBCHr, anthiehdwiltdhgrol oppbackihsbealdhbeegtsthdor the
Signaling:zatgway when the subscriber is called by the MSISDN-F
number. It also contains the r%laé)pin of a dedicated FPMN number to the

current A28 FARHMERREPRIFS Frsdthp R issgphififg TE AR Warpetional
HERIMA R tFetbigstalyiShtthecathciihewhNe a0oiAd B covtaingdheiprorafh p

d%&%@Eﬁgnﬁmﬂ%gumi?@mﬁsrﬁigr@ge%%@%@@@&%ﬁg&;@%&%

a conditionally forwarding valuefor a MIMM subscriber in't 0

25 erillsreltbe iardurdisaitistiacd) wilFirare dedivy SigméngaSatite fonthen can

distinguish transactions initiated by the calling GT using the calling GT and its
associated originating transaction identifier. However this transaction cannot be reiayed
to the called GT side since the Signaling Gateway function (with a single GT that does
not correspond to any calling GT) cannot determine the corresponding original calling
30 GT from the response from the called GT to relay back the response, The Signaling
(rateway 1o creates a new unique transaction with the called side and relates this
transaction with the transaction generated from the calling side. Note that the transaction
ID (identification) of the destination or origination need only be unique for the Signaling

Gateway function.
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GMSC-H which will then loopback the call through the Signaling Gateway
when the subscriber is registered in the FPMN and called by the
MSISDN-F/MSISDN-H number. The FPMN# pool 414 and the FTN # pool

WO BB %Hare the same dedicated 15 FPMN numbers. The@&Ttspankdio

3

1 ¥
I3

416 can be eliminated if the FPMN supports OCN capability. The CDR
data 420 geptainstheraldetailprcorisiorallihe L%MS’%@%S&M tﬂg‘\{gitiating
r

been logped tl'%ou h a Signaling Gateway. Other than the standa ]

RO T BT I BRI IS esASier e Bl side
origiratéutefiberiravhatice Slimatipm2 6 \IMSEavd R/MSEN! fanshn atkRiding on
whatpealiyng AsdAumber-hasegn Bﬁ&&&?%&'&ggﬁg;}@\% t!“n‘éo%?é'-ﬂ?eh%?me

transaction mapping 418 contains the mapping of CAP transactiona
diafBg°BIhE BigHafing GuteRm TRt AR pithesiamtg T BrasnsQigd that
andahepb@hR trdiasagtornigl diafegnfitbe.Signrating Gateway function with
the called-G .00 2D S| his_is further jllustrated in Figure 5,
The Signaling Ga&%%ygé%ﬁ%%%o%q%%’ é?gtiﬁﬁagﬁigﬁeﬁfnéé?&%ﬁs?? ﬁ%?tegg by’ ©
the CATRYEP Gh g e hmsiy ahresmernsindss selhfareriginimallows, shown
trahsaitiondpendifiersiflawvererdhig dransaction eannoimesalayed Ttetig aries
called GI side since the Signaling Gateway function (with a single GT that
does nc;t%sg%re}z%oﬁr%ﬁ%fl %%A%S%II?r%al%fsr)\{c{aéérﬁoﬁfvg%tg?n{?ﬁte e%LleeO gmal network

coflEBEuRdiALES BRGNS Sonésir hophtHieadparie ORC trsiBalled GT
tor, response. The Signaling Gateway to creates a new
T SRR Sy e R D R e

unlq‘ue transactio t called siae a

the transat it getisrgitdionithé balfiagadios OrerarhnthionriartbadiiovN is
IDitighenidicedian)val Hagsdasinaian.ona8gRationineehomh-0e HHgUS Joli.

T OO IOIATD FRSE T CEABSY RSk P el = 1sUP

cafligfgloy: fPeereee dimpatiiny dper ation IS b tpabeéction) itipe tran ESicheianals
cagrdhen @H@?MMW%%@%&I&%?&@&Q%@&IBQCH @ﬁ@@ﬁf\?@q% 0
m nderstood as a logical mapping. Depending on the actua

e O e S LA T RO e b etinggc i
tradhsaweion 1D Eimelinh &yating BT woulticbpanaret uapetie witksdy aiglioned

20 SGrhE thaticorresponds to initiating entity of operation of a transaction).

25

30

To makeFthe d scrigtﬁ'ﬁn clearer, we have used a different logical SG GT
to correSiung S G I SRVaPR BT A i M nfiadriionorfnand
roWQ- sHown SmﬁéWEt@mmmaaigi@mqt&gﬁ@ualy@mbaﬂdﬂée.. Dhe @vod| is
PrussicalSE:GRT tsedbyRNES: v AecRrding,lodhgimplempsnialion.» g,
choices. it can even be just the original network efements. For exame)le,

SETRREE ARG ASHEBH, S HE it Eoba SeeirGdit and GT2 respectively.

The Signal gateways are connected to two GMSCs of the HPMN in a cross-
connect manner. However due to the cost of ISUP loopback circuits, one GMSC may
also be used. Each GMSC will have two links to each Signaling Gateway. There are six
different linksets created, linksets 602, 604, 606, 608, 610, and 612 as shown. A linkset
contains links that share the adjacent signal point code. Since the two ~ignaling
Gateways also have a common SPC (SPCO), the GMSCI1-SPCO can have a 4-fink linkset
across two gateways, resulting in greater fail-over support, Each GMSC also has a two-

link linkset with each Signaling Gateway’s unique SPC (SPC1, SPC2) respectively, A

20



ARCHITECTURE: Signaling Gateway Internal Architecture: Deployment
Topology As stated, one embodiment of the Signaling Gateway function in
the HPMN is implemented in two physical Signaling Gateways. Each of

whettweiphsical Signaling 15 Gateways is connected to a BM3G2H44/Ei6v 0
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FURGHON, ARES IR HRWEVER4lliis Possible to configure the GTT at each
GMSC in such a WWat the direct-connected qateway is the Active
¢

SCCP enti™ i SRR RAAR T YR 6 Vit Raoe prmfigurations work
standib¥isecbiiitant SESPientitfigSidae hath G SCsumight herdraveraehools
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25 siddEhs srreinmiehingrg S8 UuWAtiaenAETRATCOD R etem Abormedifingeds reach
redelsihertireCheonnéatathGMSC, the real HLR will take over even

though the other Signaling Gateway is still alive,
ARCHITECTURE: Signaling Gateway Internal Architecture: SCCP Addressing, ISUP

Trunk Routing and Transformation Capabilities
One of the functions of the Signaling Gateway is performing Signaling
30 Connection and Control Part (SCCP). (SCCP is an SS7 protoco! that provides additional
functions to the Message Transfer Part (MTP). It typically supports Transaction
Capabilities Application Part (TCAP)). An embodiment of a routing configuration
including multiple ISC SCCP gateways is illustrated in Figure 8. The Signaling Gateway
uses SCCP Global Title based routing to route/re-route messages through the GMSC to
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15 For ISUP loopback signaling it is possible to loop through the GMSC to
a non- direct connected node via the other GMSC using MTP3 routing. To
support partial fail- over, each GMSC configures two alternate linksets for

Wifgopiiaek circuits. The primary link set for each GMSC i®UTEISR@4/026410
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SJB%S&;% é ﬁsn)ﬁ)ﬁ;tmn he Signaling Gateway translates the IMSI-F to IMSI-H and

forwards the message onto the real HLR. On response from the HLR, the Signaling
Gateway also translates the MSISDN-H to MSISDN-F.

The Signaling Gateway therefore essentially act as a proxy to the real-network
elements in dealing with interactions between the HPMN network elements and the
VPMN network elements. However because the HPMN HLR may perform different
procedures (e.g. SS such as call barring and ODB services in VLR update, subscriber SS
registration etc) based on a MIMM subscriber’s network location, the Signaling Gateway
has two types of GTs, One type is the HPMN GT, which is what the FPMN VLR will



15 reduced to a normal subscriber. MAP messages on CdPA=MGT-H of
the MINIM IMSI-H are routed as normal messages as HPMN roamers
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When the subscriber registers with a FPMN network, the MSISDN-F will be used
as the calling party in delivering MO-SMS. If the message is intended for a non-FPMN

10

country destination, the sending number is modified to MSISDN-H. A special SMSC
30 address (SMSC-S-H) is used when the IMSI-F is used for registration. The GMSC-H
GTT translates the SMSC-8-H to the SPCO of the Signaling Gateway. The Signaiing
Gateway deterrines if it needs to change the sending number MSISDN-F to MSISDN-
H.
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Signaling Gateway function for the FPMN network. To support the general
case, the architecture and system also support a configuration to enable
FPMN GT support for the Signaling Gateway function per 20 FPMN. in

wihi®eess48hen the Signaling Gateway function imitates a FeiitsYioRedt410
will present its FPMN GT that corresponds to the FPMN to the HPMN
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transparently to the HPMN HLR without any changg. Since the IMSI-F

and the NSISBNCF S provigisraeracenBasien SRMECEHUEER 4y GTY Gimekien on
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rout?ng). TRere %%%G@g@d&iﬁ%%%(&r&%% I(\S/I%\Sﬁ%r%sgggé‘gfgﬁédovﬁmh Routing

CHS KON £ br TMSITE s irtiornfta Wi8 isiD e theTHE irsthnib Q86 CRegateway.
existng|&he SCCP routing is supported by the ISC in the norma!l way.

In another way, GMSC-E/STP-F simply configures its GTT function on each
25  MSISDN-F and MGT-F range to set its next SCCP node to the SPC of the ISC SCCP
gateway on the FPMN side. The ISC SCCP gateway has two SPCs. One conforms to the
24bit SPC format of the FPMN side; while the other conforms to the 14-bit SPC format
of the ITU-T international standard. In general, both networks use ITU-T format. For
generality, we assume they vse different formats, The ISC configures this SCCP gateway
30 to route the MAP messages on CAPA=MSISDN-F/MGT-F to the ISC SCCP gateway
that corresponds to the HPMN network. The ISC SCCP gateway also has two SPCs. One
conforms to the 14-bit SPC format of the HPMN side; while the other conforms to the
14-bit SPC format of the ITU-T international standard. This gateway configures its GTT
to route the MAP messages on MSISDN-F/MGT-F to the GMSC-H. All routing is done

24



One way to route MAP messages configures GMSC-F/STP-F GTT
function on 20 each MSISDN-F/ MGT-F (for IMSI-F) range to translate
the CAPA=MSISDN-F/MGT-F into the Signaling Gateway function

Weaimsees2BT) GTO as the CdPA field with Routing Indicat@CEUSEA0RINR6410
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calls between GMSC-F and GMSC-H for the MIMM service. To provide
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Figdie’ BT ELH TRE \Sereditieriotre dinesedaliderswerde tive BntSopabilities:
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As illustrated in Figare 10, ISUP loopback circuits are constructed ai GMSC-H
by configuring two E1 ports as loopback circuits, For example, in one embodiment, the
1-30 range of circuit IDs of the first E1 is mapped to the 33-62 range of circuit IDs of the
second E1. That is, the voice path coming in on circuit ID 1 will go fo circuit 33 and vice
versa; the voice path coming in on circuit ID 2 will go to circuit 34 and vice versa; and

S0 ¢l
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20 subscriber. The Signaling Gateway supports at least two types of
interfaces, including the ISUP loopback interface, and the IN interface.
ARCHITECTURE: Signaling Gateway Internal Architecture: Service Node

WwWoapailiszs: 1S UP Loopback Interface 25 As mentioned befora;stiue4/026410
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carrier to perform this function. However, it is recommende rform
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coHiplications. Loopback circuits double the circuits used in setting up a

call looped through the GMSC-H with signaling via the Signaling Gateway
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ARGHETECTUR FoRignaling Gateywaxdnternal Architecture: Senvice Node,

Capabilities: LNInterface 20 As mentioned before, the Signaling Gateway
aldBeEL AP YR INTHREPE S, 3 YAPT TPiTaCE Y Be ot B gppepport
thaN, arhlSUP dGephackesiace foedtinrterfoeedagsngto unwilling or unable to

deploy an IN solution due to possible feature interactions and switch vendor
involvement.

‘Throughout the document, we will use ISUP loopback as the basis of the
description, since it is probably the most commen operator switch, The operator should
be aware of the IN option which is a far more scalable sohstion than the ISUP foopback
option. For this reason, we briefly describe the IN interface here with reference to Figure
11.

The IN architecture involves defining triggers at the GMSC. These triggers couid
be on special prefixed numbers and could even be dynamically armed from HLR. When
the trigger criteria are satisfied, GMSC issues INAP InitialDP (IDP) to the Signaling

Gateway, The Signaling QGateway can issue further instructions such as
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incur double voice trunking, or any voice trunking. However, the switch
must support IN, which is often not the case. Sometimes an operator is
also unwilling or unable to deploy an IN solution due to possible feature
wintaaations and switch vendor 25 involvement. Throughouetheus2004/626410
document, we will use ISUP loopback as the basis of the description,

singe it is4pr t t.common operator switch.
e e R R C R RN i e R

shoul ware 0
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Carrier-grade systems require extremely high levels of network uptime. A
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in SYTERHREISS7 boards, and system chassis. Furthermore, systems
require tie By joip eIFRImM hasdwRIeMack S IVALS HREFANES WitBoUhals for

y tgrsg %’X{’r};ﬂﬂ]e' Tlrll1 re are also redundancy requirements on software
applica |on§% dath 86t ge, power supplies etc as listed below. 10
Redundditéyifasiynelingndtiea limks tdibinnoiinhate divesetiresperaswitetitdload
15 cogpemipns); Redundancy in signaling terminal devices (e.g. a common

pool of teymingls for the same signaling paint); Redundancy of signaling
inks witHhS AR ASPALAR ISEri f5 A AP SRR gperacns with Toad

Redigmigiancy in signaling routes for each destination (possibly operating

with loack gharing): iRGgrIGaREYH};signaling boards; Redundancy in
power s&@lie ; 20 Redundancy in software application instances;
Redundarcyiitatd §0F558PREGundancy in LAN connection; and

20 Redundancy in software application instances;
Redundancy in data storage;
Redundancy in LAN connectior; and
Redundancy in watch dogs,
One solution as adopied by HLR/MSC, sometimes referred to as the switch
25 design, is to build all the above redundancy requirements within the single chassis
completely for the Signaling Gateway function. One advantage of this approach is that a
singie giobal title and SPC can be assigned to the Signaling Gateway. There is no need to
replicate data across gateways since TCAP transactions always return to the same node.
There is aiso no need to replicate ISUP loopback context and call context. To avoid
3¢ memory, disk failure and chassis damage, industry grade hardware components should
be used.

While such a design might be recommended for core telecommunications

services such as voice call and SMS, the design could be overkill for the MIMM service.
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Redundancy in watch dogs. One solution as adopted by HLR/MSC,
sometimes referred to as the switch 25 design, is to build all the above
redundancy requirements within the single chassis completely for the
wgigralingeGateway function. One advantage of this approadtCigthzainae26410
single global title and SPC can be assigned to the Signaling Gateway.
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optimized chassis. The Signaling Gateway function server also has up to 16 GB-RAM
and 2*36GB disk. The database server has up to 16 GB-RAM and 8*36 GB disk,

(¥,

Each Signaling Gateway has its owr memeory data to run the MIMM service. The

30 memory data contains transient information as well as persistent information obtained
from the database or to be written to the database. The memory data is also copied 1o the
shared memory space in the database server in the case of full redundancy support. The
shared memory can also contain the data from the DB to be accessed by each Signaling

Gateway. The architecture thus forms a hierarchical level of data management.
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25 and DC power options, two hot-pluggable Fibre Channel disks, two

integrated dual 10/100/1000 Mbps Ethernet ports, and six PCI slots, all in
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server. The redundancy of the DB server is maintained separately and is
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redundancy/fail-safe and transparent application faiture support in stand-by mode.

One embodiment of the architecture uses Oracle™ Net or Net 8 for transparent
30  application failure (TAF). The configuration supports transparent fail-over across
multiple instances of DB on different ports of the same machine or across machines.

Connect time fail-over using multiple addresses in a TNSNAMES.ORA configuration is

shown in Figure 14,
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Gateway function. In this case, normal HLR function will take over.

However the shared data redundancy can be supported by having

another replicated DB server with OracleTM redundancy/fail-safe and
wipaxepensas application failure support in stand-by mode. Orerushadiment

of the architecture uses OracleTM Net or Net 8 for transparent 30
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acfBelenilesiined indimredSime fail-over using multiple addresses in a
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transpar(ﬁ?&f;I %?Blicition fail-over 15 and replication is thus recommended.
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seconds. The restoration of the primary server Is only restric ed
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When both DB servers are down, each Signaling Gateway completely shuts down

%%em%ss than

the protocol stacks to reject all SS7 messages. The applications will not proceed until DB
connections are re-established. Only after that, protoco] stacks and 887 connections will
30  open again,
To support full fail-over, shared memory data is either copied to both DB servers,
or the primary DB server replicates the memory data across the standby DB server.
A tull fail-over support for a service is defined as no service interruption being

possible as long as one of the two physical gateways is alive.
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the protocol stacks to reject all SS7 messages. The applications will not
proceed until DB connections are re-established. Only after that, protocol
stacks and SS7 connections will 30 open again. To support full fail-over,

wshansd isremory data is either copied to both DB servers, opdtiaprimans41o
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SpaRiaFOss otk GateayS asMeniensd siihe-0enaypanh 9P toned
sefl:it%gnd%r?f)ve. Let us,now c nsu?jer ISUP call fail-over handling.

Deper? I g{’grﬁ}?ﬁtet?gﬂ{%eslﬁ Y nr%qﬂﬁ'ements, different link sets will be
configurédt asthevGanseis oy h onllasiavktddndignalapefdithed ShtFail-over

looppackGalsdifRr-axanies ikiulbibianents desitedniteniths 4ol ociated
linkset tha s%n%@;rloss 2 %h}@lg:%l gateways will be used for a

GRISEP SRS 35S0 TSHE SRy SEHAE T pali raives fedaired, then the 4-
addeptialshet thasrsphes tepor®-InRhliskskbtstathatsdoilh bk spah REmSBVBE-1VO non-

physicakgpiemay; gﬁg@f‘#ﬁﬁgﬂ %QlIBQFFQQ%!9&;5%1&%%9@14?%&3 52% p_ Ercllésets

cirguit , the Si%na in éteways can all be connected to one GM
Fi

iSO S R D P H S 1S e G B SHSAL 1 SUP loopback
circuits dierednsttucted: af GMSBepbink configutingstata bipriarevpaitsofiBe

PQis-asdeaphack seuitsrizar eXAple, due 1308098 of Sireuit 1Ds of

the first El is m§a§ped correspondingly to the 33-62 range of cl curt 1Ds of
the secdnd EIOSB KRGt taiBERT abRMRCrid crelisunipg Wil gomere
cipeiit 33Fanebvice WensacthercubicEpathmpining inonaisewt WRcdinithoer 9.
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configureld'atpé}\{)GI\c/"I\SS%Cr{;%-Ef:nfﬂ(:)nr‘1 Utl% ﬁlz)eo%) g’éll(ag ﬁlsof%%é%agn |F1§ c;{%c second El.
di?ﬁ@ﬁ§io‘fﬂ’ﬁ@ HEqUEFABYIRE i on circuit ID 1 will go to circuit 33 and vice versa; the

voice path coming in on circuit ID 2 will go to circuit 34 and vice versa; and so on.
There may be many pairs of Els configured at a GMSC-H for ISUP loopback calls,
depending on dimensioning requirements.

While the voice paths are looped between the two EI ports, the signaling path is
constructed at GMSC-H for both ports to be non-associatively looped through the
Signaling Gateway function using two alternate links sets with SPC1 and SPC2 as the
adjacent SPC respectively in the case of partial fail-over support. If GMSC is not directly
connected to a gateway as in the non-cross-connect configuration, then the alternate

linkset will be the adjacent GMSC. In the case of full fail-over support, a single link set
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While the voice paths are looped between the two El ports, the signaling
path is 30 constructed at GMSC-H for both ports to be non-associatively
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across both physical gateways, copying of call context into the shared memory data
space of the DB server by each Signaling Gateway should occur.

30 If the partial fail-over is acceptable (this is recommended for ISUP loopback
signaling due to the possible racing condition mentioned earlier), then when the
Signaling Gateway that accepted the ISUP signaling for a loopbaclk call dies, there will
be no fail-over to the second gateway. The call is simply dropped by the GMSC-H. In

this case, no copy of call context to the DB server is required. The linksets used for the

32



30 If the partial fail-over is acceptable (this is recommended for ISUP

loopback signaling due to the possible racing condition mentioned

earlier), then when the Signaling Gateway that accepted the [SUP
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GMSC-E should be made for CAPA=MGT-F to redirect the messages to the Signaling
Gateway irrespective of its location. The Signaling Gateway translates the IMSI-F to
IMSI-H and forwards the message onto the real HLR. On response from HLR, the

30 Signaling Gateway also translates the MSISDN-H to MSISDN-F.

The SCCP routing of messages (e.g. SRI,SRI-SM etc) based on CdPA=MSISDN-
F from FPMN towards HPMN is also supported via an active/active GTT configuration
at the GMSC-H. This again achieves load-balancing and fail-over support by the

Signaling Gateways, Like MGT-F based routing, there is no secondary backup for
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Therefore even in the case of full fail-over support, the transaction stiil goes back

to the originally chosen gateway as long as it is possible to avoid shared DB server

30  access. This makes it particularly efficient for some signaling flows (e.g. SRI

messaging). For cases where the switchover cannot be avoided, the extra overhead
introduced is still efficient enough for fail-over handling,

In the event of a failure of the targeted gateway, the second gateway takes over in

a full fail-over support. The second gateway loads the latest data from the shared DB
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Restating the previous definitions of full fail-over and partial fail-over support, a
full fail-over support for a service type (e.g. MAP or ISUP) is defined as no interruption
of current services of the service type as long as one of the (two or N) physical gateways

30  is alive. A partial fail-over support for a service type is defined as possibie interruption
of the current services of the service type when the gateway initially chosen to handle the
service fails, while new services of the service type are handled by the still-live

gateway(s).
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gateway(s). 35 WO 2005/018245 PCT/US2004/026410 For example, if
location-update fails as a result of a Signaling Gateway failure, the
MS/VLR can do a retry which will be handled correctly by the still-alive
weignalinggsSateway. Similarly for SMS, if the MT-SMS fails eSTanesuitiofac
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by a VLR- SS registration % ndAuthenLcatlon etc) or by a HPMN
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these rebistietSdaibee, duagedfmﬁﬂ%@smdbwmaﬂ@uration of GTT, the still
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Even in the case of partial fail-over support, at the end/completion of a
transaction involving data of a persistent nature (e.g. roaming information, CDR efc.) in
25  a Signaling Gateway, the data is saved into the shared DB server. This means that at a
later stage where a transaction is iniflated by a VLR-F (e.g. SS registration,
SendAuthentication etc) or by a HPMN HLR (e.g. PRN query, FSMS etc), even the
Signaling Gateway stored in these registers failed, based on the standby configuration of
GTT, the still alive gateway can still handle the fransaction by using the shared DB

30 server(s).
For example, if a MIMM subscriber MSISDN-H is called when he is registered at
FPMN, the HPMN HLR will query the stored Signaling Gateway (since it is the VLR-F
to the HLR). If the gateway fails for any reason, the stili alive gateway can still access
the shared DB server(s) to locate the real VLR-F to get the MSRN information. For SMS
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36 WO 2005/015245 PCT/US2004/026410 to MSISDN-H of a MIMM
subscriber at FPMN, the HPMN HLR will return the stored Signaling
Gateway as VMSC/SGSN where it will receive the forwarded SMS from
wihenBME3s If the stored gateway fails for any reason, the stilt gliveons/026410
gateway can still use the shared DB server(s) to handle SMS forwarding.
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64{%1 %&%S)evﬂ}i.e%/eftﬁog{gr!gig@i” approximately ten seconds, All links are
eventually %roug‘ef% down very quickly. The other Signaling Gateway is
25 then autSfhetielIBpeligrtipe chstversbptiseyGRIS@Hdwitipase! 3, the watch

dog kiils the 8S7 stack on each DK board before it kills all application instances of any
SS7 application protocol. This forces the GSMC-H to apply §87-based switchover. The
watch dog then re-starts all application instances of all SS7 application protocols before
re-starting the SS7 stack on each DK card. This whole process may take a couple of

30 minutes. If an instance is not dead, but fails to properly handle the SS7 messages
intended for it, the DK board will not be able to distribute its messages. Buffers (e.g.,
64k bytes) will overfiow within approximately ten seconds. All links are eventually
brought down very quickly. The other Signaling Gateway is then automatically switched
over by the GMSC-H in this case.
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WO 2005/018245 PCT/US2004/026410 To deal with potential Ethernet
failure, two Ethernet buses can be configured as shown in Figure 19.
Each machine can have two IP addresses connected to the different
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Signaling Gateway, forwarding an SMS to the Signaling Gateway, or SRI/SRI-SM on

MSISDN-E, will not trigger MAP-Restore-Data by the Signaling Gateway to the HLR-
H, or MAP- reset to a VLLR-F. These messages will be mapped by the Signaling Gateway
function to the real destinations VLR-F/VMSC-F/SGSN-F, which can then initiate a

restore data process.

In addition, the requirements of optimal routing of Late-Call-Forwarding require
maintenance of state information (mapping between FTN and temporary FTN). Hence,
the in-memory information is shared across the different application servers by copying

the data into the shared DB server.
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In one embodiment, the following logistical arrangements between the
HPMN and FPMN are implemented in the deployment of the MIMM
service. FPMN reserves one or more sequential blocks of FPMN

Wi SIBDM2Msand 5 IMSI-F to be used by HPMN for MIMM suoScodaens 026410
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LR in current and future transactions.

GMSC-H defines routes for all SCCP (MAP) messages having CdPA as
the GTs assigned above, MSISDN-F, MGT-H and MGT-F corresponding to
reserved IMSI-F range to a Signaling Gateways.

FPMN provides a pool of MSISDN-F numbers to HPMN. These numbers
are used to route calis through the leased line between FPMN and HPMN in
late call forwarding and call rerouting for MIMM subscribers,

GMSC-F is configured to route calls on this pool of MSISDN-F towards
GMSC-H through the [eased line.

GMSC-H is configured to route calls on this pool using ISUP loopback
circuits or IN architecture with signaling through a Signaling Gateway,

GMSC-H is configured to route calls over the leased line for called
numbers that belong to FPMN. GMSC-H is further configured in a primary
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late call forwarding and call rerouting for MIMM subscribers. 40 GMSC-F

is configured to route calls on this pool of MSISDN-F towards GMSC-H

through the leased line. GMSC-H is configured to route calls on this pool
wosimg/i8&18s loopback circuits or IN architecture with signalingrthraginas4io

Signaling Gateway, GMSC-H is configured to route calls over the leased

line for_called go.numpers t MN GMS urther
conf.%%e o R B e
secon aééjmode such that if the Ieased line i |s down the call routing can
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10 send inraptie e simisne est8iHa$n HPMN, for GT corresponding
to FPMNithERngssageds rautegdaditpMS EFbNrtgihdease dslinetdndhe
FPMNGBI8E; Tf threu@ sttt of aOSighaalfitig G aidsw aly fith i és sy enfsa
routedigidling feusuey it THIARS BT Olbl@ée‘%aﬂy itegsedrdigerirEiife it 5 not

changt?fﬁsﬁ‘tﬂ’ I YSeSRIAH! et SOAREnEIPRiA} dofjFRTHBREUPHIS]SS

15 applicd eﬁt‘fzrﬁet‘ﬁewgsgaaﬁﬂ‘é BBESAS ‘tcoﬂt?eleﬁf)eﬁll PP (ST d8aTes.
FPMNP 355|gns agel-s’s(‘}%'epresentlng GMSC-H. All messages towards this
SPC go bV Hesigasad e cHPrmnalISdassigns hrsrasrs praseditihi
GMSEFEeARidis g ral i g Spesianss g8 ez teas@difre. 20
If existin IEEBREVIGEPL T HE Useti TR MAD QR IRaiRJ B%

20 CdPA=MS| D/ MET -Pr GNST - coaifi MS@TWCGWN@@DN-
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EEt %‘%?t
5] to t <] messat%
25 25 sq ternatlv con iguresi

such awa that or CdPA= I\//I%S?%DN g‘]/'MGT ;rtéanslates%t to -
i
ggli% ﬁ% ?g@ 1t-%t0m?€ciPA—TI@§%@ Co%:x[m F—lo ~|d be
network should be able to assign a common GT {o

both s;gnai gateways. It is just used logically in the translation to the common
30 SPC of both signal gateways.

If the leased line is to be used for MAP signaling on CdPA=MSISDN-
F/MGT-F, GMSC-F configures GTT on CdPA=MSISDN-F/MGT-F in SCCP
routing to set the next SCCP destination node fo the FPMN SPC that
corresponds to the GMSC-H over the leased line

35 I8C is required to carry signaling and voice traffic between the HPMN
and FPMN. 1SC STP for each side of the participating operators of the
Multiple MSISDN service is configured to route GT on FPMN numbers
(including ported-in numbers) towards the HPMN Signaling Gateway. SS7
variant translation (including ISUP and MAP) is performed by a conversion
40 function.

HPMN assigns a special SMSC address SMSC-S-H to MIMM
subscribers, This address is the SMSC address in the SIM when IMSL-F is
used to register with a network. It is the same for ali FPMNs or IMSI-Fs.

The GMSC-H/STP-H GTT translates SMSC-8-H to the SPC of a signal
45 gateway
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both signal gateways. It is just used logically in the translation to the
common 30 SPC of both signal gateways. If the leased line is to be used
for MAP signaling on CdAPA=MSISDN- F/MGT-F, GMSC-F configures GTT

won@dRA=SISDN-F/MGT-F in SCCP routing to set the next 8@Gei#4/026410

destination node to the FPMN SPC that corresponds to the GMSC-H over

the leas SC |s requir | 3l andv ice traffic

betwegen The N\} Eﬁ’g ) g iﬁrff’éf ating
cular

operajQss, dﬁfﬂhéé'lﬁ ALSEF: %e Is con |gure(§1 to rou & TS

FPMN nu ers including ported-in numbers) towards the HPMN
4887 ariant translation (including ISUP and MAP) is

3 performe@aw{ azrctknvarsrms AxfgnctivredRNN Sigsiding Gdpegial SMES Gieces

addresamM Ssmiktida MWM::@&Q@%Q%%J@ R-Adergss is %%%Mig‘tg roamer
addngess in the SIM when IMSI-F is used to register with a network. It is

thd SHMER SIPEBIINEBRIRASHIES MHEEM ST e Trepr sy TP the
SM8CvanE tepthecs P CXadNSiginalséb lgadewayddbid/ @nR OO 824D than the
PGI#R2004/026410 If IW-MSC is not same as GMSC-F, then IW-MSC

o is confr ured to route messages (in particular MAP SRI SM) to GMSC-F

15

20

o
h

30

rnllfn messages-to- GMSC fhrnl Ir‘lh leased line. ROAMER

R S T irsiing |
dlaeﬁ \Feway, various pieces %%ir:; %ﬁ?ng% SareWifacted

IN

Sig

AT TR TRULRH, Hafe T betow }Rf[S‘i’d"'cMﬁfgﬁN gtiorrelem: rdﬁﬁ%
e (
s

-

xtracted and maintained by the Sp\rgﬁgypg%%yggy in the followi

HRM Ss&s'Eﬁé&tEdtd\MéﬁMESSAGE InformatronEIements Extracted
Ugtidtét Scativirddls|, Serving M SzregsiicamentaddkdssAddress, LMSI
Add Insert Subscriber Data IMSI, MSISDN-H, Forwarding Number
Informatign.dreale |Reailon 3 ¢SRANSE AL ALMESTAIRS) Howodaésfrhe

Supscriber Data Response SRI for Short Message Inter-working M
adfﬂl&gglﬁg (GSM scenartos in detail:

Update Location and Insert Subscriber Data between HPMN, FPMN and VPMN;
Mobile Originated Calls from MIMM subscriber in HPMN, FPMN and VPMN:

Mobile Terminated Calls to MIMM subscriber in HPMN, FPMN and VPMN
when called on MSISDN-H;

Mobite Terminated Calls to MIMM subscriber in HPMN, FPMN and VPMN
when called on MSISDN-F;

Unconditional Cali Forwarding with IMSI detached for subscriber registered with
IMSI-H and IMSI-F;

Conditional Call Forwarding with IMSI attached for subscriber in HPMN, FPMN
and VPMN;

Mobile Terminated SMS to MSISDN-H when MIMM subscriber has IMSI-H;
Mobile Terminated SMS to MSISDN-H when MIMM subscriber has IMSI-F;
Mobile Terminated SMS to MSISDN-F when MIMM subscriber has IMSI-H;
Mobile Terminated SMS to MSISDN-F when MIMM subscriber has IMSI-F;

Mobile Originated SMS from MIMM subscriber in HPMN, FPMN and VPMN;
and

SMS Redelivery Management.
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Based on the logistics and roamer information above, we shall now
consider the following GSM scenarios in detail: Update Location and
Insert Subscriber Data between HPMN, FPMN and VPMN; 15 Mobile
wOngisatezkCalls from MIMM subscriber in HPMN, FPMN arrat-v/B#dotidy26410
Mobile Terminated Calls to MIMM subscriber in HPMN, FPMN and VPMN

wher-gatieg @@M%S%MWB}%J%WQ SRHE MMM subscriber
in HPMN FP%’}a?%d‘ N when called on MSISDN-F; 20 Unconditional

Call Forwardh SR PR AR LR FGTEERE o iR N SRl
arargﬂm&gfa;l@qﬁdmdﬁalﬁaﬂl EgawaydingiiitiovdSitattached for subscriber
in HPMN, FPMN and VPMN; Mobile Terminated SMS to MSISDN-H

wHERKAHAN SOOSd0 A MHaS wrsIiper fi‘s”ﬂ%ir@'ﬂré%ﬂ{ﬁ%ted SMS to

MSISDN whe r|b r has IM Term
5 o MoIORLERAY W A AR }—M %%% E%Ingaﬂl;es 'gure
sp&l’slfblmmsmm%éﬁwm M%@%é@?ﬁ?@ﬂ Rz pgton P?/l%blféi@ﬁgm&t’éﬁla
SMTefromiM hmwbmrameaiﬁddw NT, NI Mbh sk PNV oaid SISMS for
Redeliv ement. 018245 PCT/USZOO4/026410
('38&%?%%&% ﬁu‘ﬁlm seriber 1 }—ﬁgf\ﬁ IRFGrXPMN with IMSI-H
When INVS3$¥ RS0 igdtisesiSyep Rvitipdaig hettlion (emMN oy XErivilg, MGT-F
Eq()zan:ﬁ%&d&@%@ gl;aeca r&tﬁ@i&mxgﬁ\i@g@t@@mw%%@ Bl @llessage
s ubscri Wlt
ASSIMIRG t&gﬁﬁgﬁsuﬁser‘bgf léé%utreesglls ATt BN TN G IME) eetpt of
Flguﬁétezgcamm@&ang@me@atw @ﬂ'wdméhcs@ansfm ratigastisrewitholible
falyrge#h Signal gateway is involved in all directions of MAP messages.
We omit GMSC-F for simplicity. We also assume I-IPMN hosts the signal

gateway. VMSC/VLR-F initiates MAP Update Location message by
13 deFWBIGEMGT-F 10 (E:.214) based on | SI F. Due to routing defined at

10

FPMN f , G SHWINERH
routes it the Sighz )
Signalin Faycaftess é}éh transforﬁgﬁgrpé od T Table 2
below. 15 TABlS Updateﬁ% %on froxn SIR Ié}&essage fr?% Enalmg
iGatewayl ? i tg-H ‘RX ~ . TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: VLR-F GT: SGI1-VLR-F
SSN: 7 SSN: 7
TT: 0 T 0
MAP level parameters: MAP level parameters:
IMSI: IMSI-F IMSE: IMSI-H
MSC address VMSC-F MSC address: SGi1-VMSC-F
VLR address VIR-F VLR address: SG1-VLR-F

Where SGI-VLR-F and SG1-VMSC-F represent the GT of the physically chosen
Signaling Gateway (SG1) that corresponds to the VLR-F and VMSC-F. Thus, in HLR, a
Signaling Gateway GT is stored as MSC and VLR address instead of the actual
20 addresses. This ensures that all MAP INSERT SUBSCRIBER DATA messages pass
through the Signaling Gateway, and hence its contents can be modified appropriately (for
example, the MISISDN-H can be changed to MSISDN-F apart from performing routing

level address changes). It also allows easy transaction from the signal gateway GTs to
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SCCP Called Address: SCCP Called Address: GT: MGT-F GT: HLRI-H
SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP Calling Address: SCCP Calling
Address: GT: VLR-F GT: SGI-VLR-F SSN: 7 SSN: 7 TT: 0 TT: 0 MAP
wievedparanseters: MAP level parameters: IMSI: IMSI-F IMSkchiviShdda/026410
MSC address VMSC-F MSC address: SGI-VMSC-F VLR address VLR-F

R F W -VLR-P and SGI V
repreé%antﬁﬁfsggﬂ}% dle |(I;%1 un %é%en g?gﬁ‘a‘ilass@g% @Eﬁﬁlﬁfg}w m
cofpedpEfies-to the VLR F and VMSC F. Thus, in HLR, a Slgnallng
Gatewaynaik is-storadvaRr M6 @@d Yhidaddresa insiaashed e aciuahgPar
adgers%?\?cé%sfo;r s an a"f %that Alge!gx;tE @fﬁ?ﬁ%?ﬁ%@g %@?@rﬁ% based

mesSages pass ?Wgyslg iy
5 cannb@bmwremﬁmkdp@mmﬂmpxemhphrmhg MSISPihHceBn Wele roaming

ch@nggsb&elé/k%é@wr@g%} friopReHoming rauting el adeSSietwork. If
) It als%%ylv&f y tr n}%éon from the SI nal gateway GTs to

RS ADAGBARES (il PR SR drBRgine

byA@oikmgﬂwmlné dysrardicnassig inmemdpgoirdscalidrtidnestincth eslogisties may

Noct@ﬁ&m@% Vit Foahfl Sel:MMSeaRanwd %@MM%T% &é&?%’\@éted
gEtgm/ed for the s%na gatewa This is because
pr

Bt e BB B Boh L c?.bwwa?mfcdﬁ@ﬁmﬁa%%%méhm
Bam$ng for outgoing calls while roaming will become simply Barring for alll

outgoing Al Qﬁq}?e\éhlﬁ%w 1 4he Taaming RemMerk i, GG W%{l&tn

GT, then the HLR might still think the roamer is not roaming. Another
extfan Bt sné‘b?ﬁ@ﬁﬁ?é RAiPIgRVEFAMRY and call barring services registration
may be Hotatloysaydiils sdirinfriaisprolviencvel HioR fisaliftbe signa is
i5 g GYRY 'ﬁﬁ%t%’z(ws?éﬁ" MN&?&Q%EQ%}%‘%@J ﬁ?&%wc?l’%g\gl}leb%tersraotaa% '
etwork e ement to HPMN in'this case. To supportt e gene?a case, one
co?"?ﬁdtﬁ%ﬁ SAOtoTR eSS EmiRe Etiastipp Brcdsptivessignal gateway
function pesdmPRINDHOWeVEHPINCEISMEG: Willlbe fanaasaed to wherever
HLR-) ipdisateERVASIGI i 4 SIBMRTIEARYI@RINSE(MBEEEN-i)nthen cadog the
the MINIRP b SEHbE reradiistend tattenisiagg Nhe (Mg K8l gateldytedhe common

20 choose SHABY thk Fbis s g‘[tﬁ"i*@éf HEoNS,
¢) pass GT of VMSC-F fransparently to HPMN HLR without any change.

Lets now look at MAP InsertSubscriberData. The message must come back
through the Signaling Gateway so MSISDN-H can be modified to MSISDN-F, as shown
25  inTable 3.

TABLE 3
Insert Subsf' r_em Signaling Gateway '/
T : via GMSC-H.
SCCP Called Address: SCCP Called Address:
GT: SGI-VLR-F GT: VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: HLRI-H GT: SGI-HLRI-E
SSN: 6 SSN: 6
TT: 0 g 0
MAP level parameters: MAP level parameters:
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a) present HPMN GT to a HPMN HLR for VMSC imitations; b) present
FPMN GT to a HPMN HLR for VMSC imitations in which case, the FPMN
STP is configured to translate the FPMN GT in CdPA to the common 20

wH BN B8Fi:0f the signal gateway; or ) pass GT of VMSC-Frransianentyso

to HPMN HLR without any change. Lets now look at MAP
InsertSubse ﬁgscraﬁer
Signgling Gateway so.
show/TREsRT-abte 3. TARKEBIIgeTt SubsqrHE
'‘Messageyfrom Signaling 5ateway to VLR Lhple
Address: SCCP Called Address: GT: SGI-VLR-F GT VLR-F"SSN7

SSN: 7 THe Gn¥shagk SCORGalting-ArkivessviSC QR Callingimddressa@less is

et D VR ST U B s o L rply fr

PCTSEPA2S 3D S0 SBAT G H rae Fost Bde st patindGrte MER-H' Message from

oacoapge-miict

can be f

ome h:u\l/ +hrn| |nh fhn
A V U ¥

5 Slgnallngf@ﬁtﬁwam:wrk&ﬁuﬁ%ﬂ GMSCHHHMEBLP NSO MSUF BNk

TN: EIN FT s SGI- FTN h sa els 1o tot PMN
ng%’ %S deIgglr i Al\l(lj Fedi rEpFage& u&fﬁ%’?ﬁﬂ" {3 o
GP?W §1§"Hﬁfia?‘i¥e@§ g tcae RRHe ré“ﬁa/%mmgnmwg@fw Bentiing LCF are
GMsGitddcantougide Me ighahing Gatewavrdnl th&ion of this document. An

oq\éiv Eg IIJ 0- tl\ll(l).l e[%%[]%%%% 'E the I%sert Subscriber Data are not of the
FP Count ry (as describedin o1 detail below) then they can also be

10 modified“éip&rigfotiégrelstineghfortth&iganticlar®P KN THenoussils afier

mechanismsdos handling kiRare glescibed ik the-1ogigtics@ndver 1 $G2 in

i CaII Forwar, section of this document, An Update
L oEAHUNR A SHB el LT B TAReTUEIh B GPrLRL S CBRG o

Figure 18, the flow when SGil fails after insertSubData is shown. In this

caEéBéEﬂSLHmﬂsMsw ch ove_ h‘to. SG2in th_le full fail-over

case. ThiWidiem ¥hdns

SCCP Oalied Adch €8S:
GT: SGI-HLRI-H GT: HLRLH
SSN: 6 SSN: 6
TT: ¢ TT: 0

SCCP Calling Address: SCCP Calling Address:
GT: VLR-F GT: SG1-VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0

15

20

25

As shown in Tables 4 and 5, SG2 will continue the transaction from the context
loaded from the shared memory data of the DB server which was copied by SG1 each
time its memory data record has changed. From the context, SG2 will still use the SGI-
HLR1-H and SGI-VLR-F GT in communicating back with HLRI-H and VLR-E.
UpdateLac Ack proceeds from HLR1-H to SGI-VLR-F and 8G1-HLR1-H to VLR-F as
if nothing happened to SG1 although the physical gateway to handle the transaction now
is really associated with SG2.
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TABLE 4 15D ack,fa om, VI WWI' Message fromSG2 to HI RI? SCCP
Called Address: SCCP Called Address: GT: SGI-HLRI-H GT: HLRI-H
SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP Calling Address: SCCP Calling

wAddeess2&T: VLR-F GT: SGI-VLR-F SSN: 7 SSN: 7 TT: Ge&TaQ20b2/A8¢10

5

10

15

20

shown in Tables 4 and 5, SG2 will continue the transaction from the

Cc %aded from the shared memory data of the DB server which was
copie : TOTY uaLa redraschange -
context, 5G2 WI|,SIC|]i(use tF?e gg{ HLRI-H e 5%%%{ TR G

comMgRigREnGFackitT HLR-H amnd VLHscewca@éﬁaA%%ﬁcw
proceeds fragTHLR1-H tg @GHW-R-F and SGI-HIRI-H to VLR Eas if
nothing hapgared to SGralthough the physical gagway to handle the
transaction fidw is reallylassociated with $G2. 2544 WO 2005/018245
1382004/026410 TABLE 5 Update LOC ack from'HLR-H Message
froru SESRG YR P %?SE SGH scep CHileH Aeiredddsesep Called
Address: GTS SGI-VLR *gbr R-F SSN: 7 ss%fg Tﬁ‘;’blfi%'gCCP

Calling Addrass’ SCCP Calling Address: GT: HLREN GT: SGI-HLR1-H
SSN!6 SSN: 6 TT: 0 TT: 0 The messageijflow in thé event of SG1 failure
is depictedmFigure 22 After a-successfut-tocation update transactior,
the context isJeme R fiom: ienbomemenaftaripamerdgunation is
extract into roamer DB. One reason that a signal gateway which physically
associata@tavithr@dessiuthvagion update transaction, the context is removed from the

memory after roamer information is extract into roamer DB,

One reason that a signal gateway which physically associated with GT, such as
SG1-X, 1s chosen is that this ensures the transaction (particularly the current transaction)
will go back to the same physical node to distribute the load and more importantly to
access the memory context of the physical node since replication across the f_?ther
physical node is going to take time. When a physical node fails during the current
transaction, the still-alive physical node might fail some transactions. However new

transactions will succeed.

LOCATION UPDATE: MIMM subscriber in XPMN with IMSI-F
| The VMSC/VLR-V generates MGT-F based on IMSI-F in MAP Ubpdate Location
message. The message is always routed to GMSC-F first, If FPMN is the hosting
network for the signal gateway, then the message is redirected by GMSC-F to the signal
gateway which will then send the modified message to HPMN. If HPMN is the hosting
network for the signal gateway, the message is redirected by GMSC-F to GMSC-H
which then routes the message to a Signaling Gateway which will then send the modified
message o HLR-HL .

Here we assume the operator allows IMSI-F to be used in a third operator, for
example to pool roaming relationships of IMSI-F and IMSI-H {e.g. to achieve extended

national roaming and internationg! roaming coverage for HPMN subscribers). The

45



SGI-X, is chosen is that this ensures the transaction (particularly the
current transaction) will go back to the same physical node to distribute
the load and more importantly to access the memory context of the

wptysicakmade since replication across the other 10 physicaboodsiergeingo

15

25

30

to take time. When a physical node fails during the current transaction,
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romtmeretagﬁt@ﬁmmmf WM Bl and b Int {eGut@yaghievgextendedy has a
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Y subSEHBRFEy T Et%”\)\‘/@"ﬁ%%‘fﬁl PCT/US2004/026410 operator

can I|m|t the appllcatlon to natlonal roamlng only or in FPMN network. This
;* L-pge el Fbies H el MYH]

ample MN can get discount, fic IMSI 5 f

‘éét;“Np ?tt “éﬁ%a%lxt%.ﬁﬁ%%a;?ﬁs ?%?%%?%355 !t‘lé“CFsC‘lYlB?HS?fﬂzan VEMRINE B
thaéhsamse countryiias &PNINaFomeam PR/ Obtugiis theudPMNaF@MN, for
SingieliR {hgm MM SR e ansesiiicy aé\tt\tuwoﬁlt ipeis e téfe%ted and

Singtel IM%!ﬁwhen in Sin apore to avol istering with StarHub or MI.

Th‘é"h\fi@? & §eéPBP5 tan?ih&fﬂ@&f‘%‘ttguﬁ ATCKES GReR RS feible logic to
allewen duinidhincgectdnVHNEN G M drectM@I -Hthastanids reminimgryval between
relﬂgﬁqﬁpip with an operator there). TABLE 6 Logical Table: Forbidden

XPMN IMSI-prefix | Country VLR-prefix The Signaling Gateway checks if
0 the user ORI TOLHT K OUNIAALRE FEeh BRI 5 RO AR 10

rommh@é@iﬂ@%ﬂb&(ﬁmrﬂrﬁ@ﬂmmtmﬁI%Mtlhhpfé;r1feitamlbils\wﬁ|iptjﬂ&} use
COHRSPPRMING | t{t%tmt@g h%%%ﬂ&u%@cﬂ%ﬂ a4 %Séo%ljagg((fﬁtg‘%?% ANd: 09y

forwarded or res aﬁ)onde to. The Signaling Gateway can also
fleXiBREFTBRYiens': c@@ﬁ)FYﬁﬁ|§ITW@%%F@EWMWWEW%@%PW&@&§P“€ as there
atternpisianddniargathabaeeninpdtemmisl coverage with IMSI-H, the IMSI-F might

be forbidden. For example, an Optus MIMM subscriber visiting Singapore could be
restricted to use IMSI-H (or Optus IMSI). On the other hand, when the Optus MIMM
subscriber is in a Telstra coverage area where Optus has no coverage, Singtel IMSI (or
IMSI-F} can then be used. The Forbidden XPMN tables controls all these different
conditions.

If the user is allowed to roam in this VPMN (in a country with HPMN, for
example, to extend national roaming coverage) with IMSI-F, the Signaling Gateway will
process the message as if MIMM subscriber is registering at a FPMN network with
IMSI-F, That is, MSISDN-F wili be used at the VLR-V and there will be SG1-VMSC-V
and SG1-VLR-V corresponding to the real VMSC-V and VLR-V respectively.
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20 Note that the Forbidden XPMN table can even be applied to FPMN
network with IMSI-F depending on operator requirements, For example, if
the goal is simply to use IMSI-F only when there is no roaming

wikatomshis in a coverage (whether it is nationally or internetiofaiiy)4theso
even if the subscriber is in the country of FPMN, as long as there is

already § %@ th%ﬂﬂ@n%% 0al C%l‘éer%ga%‘ Wi Lﬁglré'iﬁer

IMSI-F mlg n. For exa ptus MINIM subscri

visiting §ﬁ%§d@@6@ﬁ%@@e§ﬁk@@cﬁ@ﬁ§@ WBIW%@‘F@’EMSFW‘S‘T)Z@n
th subscri n a Telstra coverage
aré’é%v%ﬁzeEPe% %%@N Qﬁgé%%&?r%%}e N?’hgﬁitle? %(J)!%\}IMSI -F) can then be
used. Th@lﬁ@rﬁ@d@r%wmwﬁfﬁ@lﬁs%ﬁﬁé@aﬂstﬁeéé ERffeiéht conditions.

PMNT ountry with HPMN,
> fomjégfﬁ%@é@‘ﬁm na |ona ‘?@%ﬁ%ﬁ%@c’é’oﬁéﬁé@gﬁ‘% ith IMSI-F, the
Signaling Gabemwsré%ggﬁﬁ@rﬁ@&a@%@wwwgmérmém HLR
registeriorat &k v Btgaetwgrdrawixlay M@hﬁdﬁ‘@@&ﬁm&ﬁw wilk bR caller

correshond el ggg&%%(; res &c |V§%}S}gﬁ65 CLL
used gr [lﬂje I{z ¥h p

2905/91%6%5%4%29\%4@3%%& dF %@1&@99@ atEMN, theadhessua
at HPMN, then t e

signaling flow is as shown in Figure 23, If SG is_hoste
10 sig’ﬁa‘iﬂ‘i‘g‘ﬁrﬁ&‘? 9 2Rk %&N Vg fhenlraigsl ey Rhes IREATE P a7 fagld be
M IbAddS ub salidy @RI FiRgd NnT Hernisimonchdrge HPhEdmeaddaBMIprotegussble

In 10iS, SEERANR: < SMQQJ&EQR%%JMEQQM%%HMAMM&QQ&QAE{%& Be and
FPMN The MAP INSERT SUBSCRIBER DATA message that was sent

froff HESEAEPY prsnpel s #idh %rﬁ&l‘ﬁﬁﬁ@éf%’i’ﬁéﬁ%§§?ﬁ88?ﬁ&ﬂ%f RRJEC carrier
M 846 DiNrzcathd el Editen MSITDBEF al bEISRNdISMSthER it iganate tonversions
FP I R
UL%&}LLO lil%/ﬁfll%t nEie s %ﬁhél‘jl% %#%%gln Jﬁﬁ%ﬂﬁ%%#@% PR e
coPficaTts e PRlGtEne R 185 AP OIR r@?&‘}fﬂ% %5@%’8‘% RE h?%@@ﬁtﬁﬁ’@?ﬁ@r’?a the
COHfehMYe raasedmlcﬁ&egd%%rang&@ﬂdce estinat QroRUBMNEEH v IHRMINIPMN
Addltlgnally, it is possible to configure the system such that if the Caller
IDIs guaranteed over the leased line and the destination number is a
HPMN cBeihespaitinitiese, this SarebHvetdt BE ARV ST SRS serivehanse and
20 th%leuﬁren&a}/l@a!ﬁDl@ﬁ t@kM@é&%FHddwdmgﬂsiéijrawtrcee\rersemsfl&e
e CHIN A MR Tiia rpdes he ShEaeL SRR Y,
mafﬂ%g} i onot Ie |ng peo that th ey are roamin

Pdriids ks Wﬁpﬁdﬁaﬁtwmﬁw@%ﬁ?\?ﬂﬂ%@ﬁ&fs émrreé@ghrileml trigger

callgetsinae:the e monafaiianwith tha H%MNagM{ﬁttﬁéﬁieE@{aﬂ@@ er@fiber
cases,, this r%%urres the both HPMN and FP %‘_é@ %I nd 20t
K

su%‘%cr’iﬁe?% néepéﬂ He “g%’"m a%%%ss of t%hm@

25 of MBBISDN-H, Otherwise, if the subscriber calls a FPMN number, CONTINUE will be

pa—
ihn

issued.
The originating MSC will generate CDR with IMSI-F and MSISDN-F. The
FPMN billing system shouid be able to rate these CDR in a special way (e.g. via direct
CDR exchanges rather than TAP files). In case there is a Signaling Gateway outage
30  before an Update Location, the CDR will contain MSISDN-H along with the IMSI-H.
The records are rated by FPMN and sent in TAP files to HPMN in a normal way.
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Signaling Gateway. The O-CSI need only be loaded when the subscriber
registered with FPMN. In this way, every time, the subscriber at FPMN
makes a call, the O-CSlI trigger issues InitiaIDP to the Signaling Gateway

wolnels/etseeks against the destination number and issues Cermestwiiinasio
new calling party if the caller ID need be changed to 25 MSISDN- H

Oth umb
ISSAL?%GS é%d%ﬁ% geng’t atsicef Wltmlé? E‘ % a vozcematZ—F or

MSISDN-F The FPMN billing system should be able to rate these CDRin
a special W& 1 IR BEENAN GOUTEnBT tARAER AP HNEL pymber
case dhefetisnze Sighating Gatéwhy Gage 30ibetore dr UptaterLibeatidivated

5 th‘tegs%iﬁtté" L capigMSISOINH along with. the, 'Mt?'signalﬂ&ﬁ?&%%@fsgna

rated FPMN and sent in TAP files to HPMN in a normal wa
208}”5?@@8 sunstioe Hibiking b4 /b0 slere ey iE SRR I@WW@Y@Y will add
MiMistbgeribieg inoFRiViN Gals: e @ Voiesmaikk essenyshenspaCiaicemail

nulr’?hgl\?&) Whe étb%&gc%e(:l?ﬁtﬁ&r@er is in FPMN country, he can call a

num er to me voicemail which the GMSC-F will route

the call SvEletHE qadiakifele sltasddeihe St STACTNRE S4RISDN-H. If
10 loephackthe eaﬂis&gnalimg«thmﬁﬂh@ﬁ@nat gatRmvayh i glioNsifAekdin gibyer)

theO tﬁ‘g&%' gatgé%a}i L% }ggﬁll’ 91' lld% nal Jateway will add the
corresponding voicemal number XXX, in the case of CSL internal

voicemaﬁl%ﬂtiWﬁt&r&%%@t&xtﬁé@éﬁmemleaWFﬁ\Amgatga%eet care,
altgrestdy dreisdgnal gateway function to MSISDN-H. If 10 caller ID is
received by the voicemail system at HPMN, only pin is asked (if set)

OtHéRRIEE VHESMATIHO KM\ aisbs pridenprdd /Gimilar ideas will also

15 be applied; inathensResialcuinheEsded i CHEIQeF #BERedenteny: SOIVGe s
etc). MOBILE ORIGINATED CALLS: MIMM subscriber in VPMN 15 No
chéiige in normal GSM procedures is necessary whether IMSI-F or

IMSoizis: PEMM@%I@MM%EQ&&L%HMMMSWSC”bef in

HPMN Cal are nor all ubsc ber
flivpvizes ity et i Sl e R e
lineha@RsSC-F is conflgured to issue or transfer a MAP SRI request

towards the Signalin Gateway usmg MSISDN-F as SCCP Called Party
20 Address Rl %ﬁ[é eI déaef&eﬂﬁ?é%%ﬂa‘ééﬁﬁnﬁdaat’@f%ﬁt&eéa%em

Whereath&oag‘.tmw MRMSQ1{e. gowadS G:d-Fignigihtod et issiegSREIEERI-F as
a”@é&@ ttatlmt Iyg d'EBEEt? %ERG%M %d: “tm?fé?’ Q{g@é‘ ntg;? gtﬁv\c@%mmodate the

transforms the SRI message as
case where the originating MSC (e.g. VMSC-F) might directly issue SRI itself although

that will be routed to GMSC-F. The Signaling Gateway transforms the SRI message as .
25 shown in Table 7.

30
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10

15

25 shown in Table 7. 30 48 WO 2005/018245 PCTILIS2004/026410

TABLE 7 Send Routing Info from GMSC-F Message from Signaling '

Gateway to ITLR-H via GMSC-H SCCP Called Address: SCCP Called

whddsesss @l - MSISDN-F GT: MSISDN-H SSN: 6 SSN: 6 pErad2bofozes10

SCCP Calling Address: SCCP Calling Address: GT: GMSC-F GT:

SG GMSC-F SSN: 8 SSN: 8 TT: 0 TT: 0 MAP level parameters: MAP
\ﬁd‘eigﬁﬁameters MSISDN: MSISDN-F MSISDN MSISDN-H The calling

SG G

is he

¢ B 113 h € N ;
T smce |t is |m|tat|ng a HPI\/IN GMS

FEEENG

nSEreTQuUthLEe. HLR that has infd

issues a MABTPRN messagesdiveeted to V
response. HERVreturns MSRN-H in the SR
Signaling Gatéway. Sigrtaling Gateway trz
shown_in Table 8. 10 TABLES Send Routin

rSQﬁEIDDa(HBd M&kelaN-H. HLR
LR-H agg gets MSRERISDN-H
| respofi§&:back to the
ansformBlthe messaje as

Info Response from ,
Message B &gy y BLR Py Wling {‘tﬁ%%ffmgc Vg .
GMSC H™" P Calle §Fess SCCP| Called Atfdress: G§
SG-GMSC-Frm T GMSCyF SSN: 8 SSN: 8 TT: : 0 SCCF, Calling

Address: SCCP Calling Address GT: HLR

SSN:
MSR

MAH el JarkhMAR level parameters
NYIMSPNN-H MSRNMMSRNEH

-H GT: SG-GMSC- F SSN: 6

NP ey ek patamaters:
MSISDN: MSISDN-H

The calling address of the signal gateway should be a HPMN SG GT not a FPMN
SG GT since it is imitating a HPMN GMSC in this case.

The SRI message is hence re-routed to the HLR that has information on
MSISDN-H. HLR issues a MAP PRN message directed to VI.R-H and gets MSRN in
response. HLR returns MSRN-H in the SRI response back to the Signaling Gateway.

Signaling Gateway transforms the message as shown in Table 8.

TABLE §
Sendout =

SCCP Called Address: SCCP Called Address:
GT: SG-GMSC-F GT: GMSC-F
SN 8 SSN: 8
N 0 TT: 0

SCCP Caliing Address: SCCP Calling Address:
GT: HLR-H GT: SG-GMSC-F
SSN: 6 SSN: 6
TT: it TT: 0

MAP level parameters: MAP level parameters:

MSRN: MSREN-H MSRN: #MSRN-H

Here #MSRN-H is simply a notation that denotes a number whose mapping to
MSRN-H is maintained in the signal gateway function. The actual number could just be
that where the symbol “#’ is again a logical notation that can denote “#7,7999” or some
prefixes. The actual number could also be that of the pool of FPMIN MSISDN-F that
corresponds to .the MSISDN-F called. For example, if the MSISDN-F is a Beijing
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Here #MSRN-H is simply a notation that denotes a number whose

mapping to MSRN-H is maintained in the signal gateway function. The

actual number could just be 15 that where the symbol "#' is again a logical
woataisanghat can denote "#","999" or some prefixes. The agiialReimdRG410

could also be that of the pool of FPMN MSISDN-F that corresponds to the

X f SDNE is a-Beijin

200537%%25@?&{%%&%%@3&1@ %ﬁl\cﬁ b aal??e] gfldﬁﬂe ’gﬁlber 0

filtestallit resartiBeBeijing Mobile number to establrsh the mapping.

While red,uﬁl'ageﬁi@ﬂ@eh@fdheoﬂlﬂlmb@ﬁ@%PWNmmﬁﬂ&rihﬁ@%ﬂﬂl use @fa

a re?fl)%fogh the paQtatl ?ooul %OLfodtts)t?cl Eﬁ?lry Shallen s%m%he: avery

cases where ever or cafls or| RS VNS network)

caméegrzfcw@rv @iginateina rﬁiﬁﬁh@)ﬂ@meé:)menelmg rﬂﬂéeqmdpeﬁéﬁhma
nngeﬁﬁﬂ@bst@éryM@@%Mﬁd&rmg@r%ﬁ@ad@r@ hesealkyinithedagsed wo

I Th d wil

e e e oS TS e TRL TR b i
rocﬁmg dapdbitieyyitg réMEGHYE oallthe IehEiGd theels M@@dmgdh@he w:hb@ehma
nugel kst ihe Reel InGMS6 6 Heamseds Be o BHgRIeH: e from

route the cal}l over the leased line. Anpther challen%e far the prefixed

10 1482 B8 ST S IR ST S BB eE Rt TS B OB dBHAP SYSRLY Ieasratine:
might exseetiebobalivhaPfamnii«l Sigfxtdrgthdfepradafivit if MBEGeR i thepool-

SRiiseMpRRRGeHR e YMI e il ouiethe elliQGMSG - rpfaMSC-F

is confrgI ured to route the call via the leased line to GMSC-H based on 15

#MSRN:HY BMSTCH18 CBhifGURsd e &t I8GE TR siaide g6k OMSC-

Signahi Gatewanfipase dortketike stithatiothauemidr | it e \VOMEdrdinksaren
15 heldiat GMSErkcSig ﬁa%@&gﬁawaysmap@ﬁre Hﬁ@'%@&é}é‘?&“ﬁ%f 908

real MSRN and routes the call back to the GMSC-H. GMSC-H routes the
cafiAEtAe ParRfirfRify FRTEBERD Bty g Ut TRass A% kd i@ et
Aﬂjgmryrmgr wheraftense ceiuingitheo? BulHdProhp bedMIgNaking fsors the call

l% ind RA A RAHY BHMOEKIS ﬁxé‘&qﬁ%%é‘fém%{tﬁg gRI-issuing

e is a FPMN node, then if the A party has a national prefix, it is
str.pped%@fér@f}remrr@‘rﬁvé 358t W‘U\ﬁ%h’ﬁﬂhe‘\rﬁﬁé‘%é‘ﬁé’ﬁﬁ{ gistixesFiving the
20 FRNIN | eihienvisen ptefiking @nmmlymmr@eﬁpmrmaémamfﬁﬂm @fimber and

FPM or ex h|n b| e, the follo .
mogl F atf%sh% (pg,l eriormegﬂ 055 l, ﬁ’nthe |rst o!?t e &aﬁ(grett\fvprggx s
thETHR6e rrsf%rérrﬁﬁw fibstreficht id grﬁpsedm@ffiem%mfé&pémwpﬁémae
Wﬁ&ﬁﬁﬁg(w EGRenge-andressirsicatar E@emtemwamal PiOcpiefbe Vil 8ng

esar?]gaggor}all di tisc)ﬂ ZW Eg the | g o%'t ofllttge A rpartg C)rs 1,Ais

pre ixed wit ange a ess |nd|cator]fo miernatronal and

25 prefix with 86 as addressrng signal digits).
1. Ifthe first digit of the A party is 0 — the national prefix, the first digit is stripped

off and the rest of A is prefixed with +86 (i.e. change address indicator to
international and prefix with 86 as addressing signal digits).
2. If the first digit of the A party is I, A is prefixed with +86 (i.e. change address
30 indicator to international and prefix with 86 as addressing signal digits),

The signaling trace for the call involving a normal flow of SRI is shown in
Figures 25 and 26. We have not tried to show signaling traces for different failure
points, For example, we have not shown here the case where the signal gateway used to
35 route ISUP signaling goes down in the middle of a call, This is described in another

example. We have spread the cases of different failure points across all examples.
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The signaling trace for the call involving a normal flow of SRI is shown in

Figures 25 and 26. We have not tried to show signaling traces for different

failure points. For example, we have not shown here the case where the
weignalgateway used to 35 route ISUP signaling goes downrgtthsamidaties 1o

of a call. This is described in another example. We have spread the

cases o I p,

CTIUSO0OOEATE TG oot Tt ool Lo et

ofgfated AOR P Sed Hspil gerisransty Mqﬂb@ﬁ%‘ﬁd“h@éei% i pEM

loegt saiEEMeEMBTge srfor GheS UMY Milis bse il esd GMSC Fand B SSigrhling

Wi enera r nal a also generat
A o T R eR Y, CE L B S i BBl
S specid roreal @%%Eﬂrﬁ@l@}feﬁ@%&eﬁdqﬁ@wﬂﬁmﬁéuméﬁw §1lbwwewrdawéve
aQﬁiM@eélib@E@;a&a@OﬁﬁmgtamnMY’Mﬁﬁ AT thefRarlf &h@ml@r@*mmﬂmewu be

FPM i E}ch FPMN he cal |s jnated,
sihce" 1" alnsLt ﬁgﬁc?égn\% VIR o ersﬁ’ﬁ or Fthe Ill%ﬁsethe

vMs@nFF@ws@lwb@dm@ theadBitioiie MR BRDGISPM M‘?ﬁﬁ%séttl@iélmm

chwms 40 pﬂklmﬁiaseﬁm?@cmﬁgé@mf mu{%mw@eaza@a%@ 2B 6lepietand

SRI.flo SGl a&ﬁ ownaterS IA%rl issued from
%52019? CIIshe S|gnaf Taceis ovvrﬁafﬁst 8 tase 0 a| gﬁésrug%%}tHLR_H

Hoheesisraldtatreieridvof kP ogsmsdetidriloforamheriSUP transaction, the
data (ege#MSRN #MIRNragseciatadwithdheMAP ﬁg@@saﬁgeaﬁwrﬁt@aa

to the rver. Therei | eriod for this data malntaln
e SURIES RRGSEer Therc s 801ags Reriad forihs data maniangs)
ingteredt. JdesliacketactheegeddwalisHowenantbised s chtheardita ihafsteway in
15 S%E@‘Eh&”{é'@ﬁ’ %@pﬁ%ﬁfgﬂ&]ﬁéﬁﬁ%@@ﬁ%% Q@H}?‘Q@G@Q}ﬂ%%{:&uﬁe the

server in_ which case, the data will begread from the shared DB server.

THAE S FFHE Ehil B RRoVErS WHERSSE) Hiteaitibeshpistng
thehivhAdRst;alwsamtioril bt jerst foefiche thedEDIP soopback case, SG2 can

continuerfg fungion +20-by. reading the G@é@ (18 SMBRD: Mé%%&%&i&mg the

the DB server, This is illustrated in_ Figure 29. Note also that the pool

OB RRERF IO T RU AL RS I B SEB Poarris e SO da cRringe & fiegiion
20 Mseamiing)tlte @tsl SR AERSC ERRMIhcallelck Minizever.  dedicatitidstaingiein
SioRN-F and #MSRN-H to SGI/SG2. 25 So just to avoid doubt, the
descrlbed embodiments do not send any ISUP or SCCP message with

called nUfiBaFS B3 ARG BrRRSISDRSRSH AR SR AR TS C.
MEXBileE, T ERMUINATHEECGALfobte MMV Fsahsstbe mnhHRMNUngeaton of

the.Sionay  RLeNyOThe e AIANSRN da ipiogluced to control the

routing etw
25 So just to avoid doubt, the described embodiments do not send any ISUP or

SCCP message with called number = same range of MSISDN-F or #MSRN-H back to
MSC.,

10

MOBILE TERMINATED CALLS: MIMM subscriber in HPMN. Location of the signal
gateway

30 The use of #MSRN is introduced to control the routing between FPMN and
HPMN network fo save cost. Otherwise, MSRN can be used and the iocation of the
signal gateway will not matter.

To save cost when the signal gateway is hosted in FPMN, #MSRN iz also usefil,
Here the call on #MSRN will be routed to the GMSC-F first, The GMSC-F can then
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HPMN network to save cost. Otherwise, MSRN can be used and the
location of the signal gateway will not matter. To save cost when the
signal gateway is hosted in FPMN, #MSRN is also useful. Here the call
wonevIaRMswill be routed to the GMSC-F first. The GMSC-kcaudteaolio
WO 2005/018245 PCT/US2004/026410 ISUP loop through the signal
a [ S - MSC-E can be fi
o Rt PP o T LSS can

TERN AT rreathesa iDL ¥SRbERer to NarsediBBile Terminated

Call [ oo ) t SDN-H will ted from. GMSC-
o VR N LS SRt on I I R T it e
to the HLR with SCCP Called Party Address as MSISDN-H. Note that

5 during tHelip @S LH N b AT EPfN e FMSSAgdo WA Yodtedn i teased
SignalioySateway ane the/HPREDobaingihecafldrass ofithesSignakingt Party
Gat -address . Hepce, the HLR.ssues a MAP
p%&%5%&5‘%%%%@%%%%%%é"*ﬁ?gd Cakietnfi gty 2
the' PR S i St ienatig Sge wra mdghy RbBmIdE TSt be St ing
HiRietHad Massage flenmbignaingiealewayt, VIBQR-Bsétk SMEP Ralleduest

.~ Addr : SCCP.Called Add GT: SG-VLR-F GT:.\ -F.SSN: 7. :
to 2 EESi pirpE GRIAR SASEY Al it eSSl Y

GT:ﬁSG-HLR-H SSN: 6 SSN: 6 TT: 0 TT: O MAP-level parameters:

s IMS)IMSI-E —2G-VMSC-E
- naling:Gate
s Touted.
regﬂqns s
SSN: 7 SSN: 7
TT: U TT: 0
SCCP Calling Address; SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 0
TT: 0 TT: 0
MAP-level parameters: MAP-level parameters:
IMST: TMSE-H | IMST: IMSI-F
VMSC: SG-VMSC-F VMSC: VMSC-F
MSISDN: MSISDN-H MSISDN: MSISDN-F

The message is routed to the FPMN and the Signaling Gateway modifies the
15 PRN response as shown in Table 10.

20
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WO 2005/018245 PCT/11S2004/026410 TABLE 10 Provide Roaming
Number Response Message from Signaling; Gateway' from VLR-F to
HLR-Hvia GMSC-H SCCP Called Address: SCCP Called Address: GT:
wWBGHloR#GT: HLR-H SSN: 6 SSN: .6 TT: 0 7T: 0 SCCPHZaliRgo4/026410
Address: SCCP Calling Address: GT: VLR-F GT: SG-VLR-F SSN: 7 SSN:
7 TT:nTT: 0 MAP level parameters: MAP level parameters: MSRN:
MSRN-F MSRN: #MSRN-F 5 Again #MSRN-F is simply a notation that
deqgigspumber whose mapping to MSRN-F is maintained in the signal
gateVi@y JHaE R mIRe NG IUATRRLCOUTVRSEIE #oaT WDRIRRLIEEIPT
"#' is jofyedin VLJRGICal notation thiat can denotg tﬂ,ﬁ mmprefrxes
The a@UaP kiathiderdbedd also be that of t::fpoml Ol P NN-MSISDN-H.

While reducifig:the use ofthElRmdber of HPMN nGifibers, the HEREuse
of a L0 prefiX3fdr the notét|on #MSRN-F could intféélice length issues to
both MAP arfd iISUP me& sages since. MSRN-F is’issued by tffe FPMN

netwJgﬁ(ilijﬂ@a&-gf{th;1 i;)l choice does %@ﬁ%rﬁt Ie%%tdt}lssues but it

does;consume-.nore 1 pymbers. GM gure i%%UP
[AM messagesie the Signaling Gateway based ogg #MSR

destination number. Thewoice trunks are held at GMSC-H. 195 Signaling

Gateway maps the destination number to the real MSRN-F and routes the

call ba/bkﬁdﬁthbp@an@@rﬂ The S|gnaI|ng dt/éwaiy\alsummmrmes the

A-pai ] ) . ol

GMSC-H. If the A part number is a national number and the

5 PRN-isstHfg i 3&%‘5@ SRARIh A dR 4B iRt EnAl A () S e hao PPing to
prafBRI-I5i2 trsitripped ihetfe rdgpaé fixievgryhiarrartno T he with dhesifter sationad: be
Prefl ORI, gtReryise agmfmegﬁ 3 ARl WINARCRIS AR08 L

of HPMN. For éxample, assumin smcet ere i$ no suc
thiigESa lhatemal w@hs’(f oyl &%@n%@%ﬂhﬁmi of SIFAAN AR ENrES s

indicatorbilatedationat ane g efixuuithcd 22 APMHOLesHING SIGN@hueigits)of o
T ight.no C H,will aut matlcall a

o RS B AssR ¥ GNeGo ) TRl RSt Sior
P@W?@@Z@@%m is issued by the FPMN network The HPMN # pool choice

does not present length issues, but it does consume more HPMN numbers.
GMSC-H is configared to send ISUP IAM message to the Signaling Gateway
based on the #MSRN-F destination number. The voice trunks are held at GMSC-H,

15 Signaling Gateway maps the destination number to the real MSRN-F and routes the cal}
back to the GMSC-H.

The signaling gateway also examines the A-party number after receiving the
ISUP loopback signaling from GMSC-H. If the A party number is a national number and
the PRIN-issuing node is a HPMN node, then if the A party has a national prefix, it is
20 stripped before prefixing the rest of A with the international prefix of HPMN; otherwise
prefixing A directly with the international prefix of HPMN. For example, assuming
HPMN is CSL, since there is no such thing as a national prefix, A is prefixed with +852
(i.e. change address indicator to international and prefix with 852 as addressing signal
digits), This might not be necessary if GMSC-H will automatically append +852 for

25  internationally routed calls.
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GMSC-H is configured to route the call via the leased line to GMSC-F
based on MSRN-F being a number in FPMN. GMSC-F then routes the call
to the terminating VMSC-F. Note that GMSC-H here did not distinguish

wil SRdBgenerated as a result of 5 MIMM roamers from n@OIAISSRIEEI 10

5

10

15

20

I~
L

30

in FPMN. GMSC-H is configured to route all calls to FPMN numbers

using th line. This is to increase the use of the |eased li cut
o ot LA B B LR e IS (e o G- gesd on
avbigRadiigesition anthe SogpddNalbigPerFiheeGMSS-Heshduld denfiguiesting

the/yguting towards FPMN side using a primary/secondary setting. The
primary utef'n this 102151%3 will be the leased line; while the secondar

. y
standby TSuteMICBESHAT SFth& &8t AGTRESN OIRINE ABGRSE 5 5Ty of
moBiteNermisatetbralbwit s NNTRINS CGMSSE-H i-eRbr N abitmic all calls

Tegipgted Gl QnMe PR Igshomn 10 Figiire, 30Nate @130 Palife i
pool of #MSRN-F is shared not split by SG1 and SG2. Besides, itis

asSll R BREE ARG AT 18U ST Dat b thrASCaMS fRimnber =
dedicatetiorange cdipof M BR N-Fupp BEGHEG 2., Be [HStI0-Awbishdotdatigure the

e [ ¥ n at i hi route in this
n?ﬂﬁgﬁgﬁfﬁiﬁﬁ}ﬂ?ﬁ%ﬁﬁ% R R R e iy

MP2ESRI P& IRsSFARE Vidls B ordrbiredtytrauigsalise that of the existing
préstegotiated ratégasidisentyiandodl: EheiGBR-genetatBaNIRBioaatinger in

CanRlis Hardipladding inarna.cdl seyayiagghasges. The COR

has the record of the assigned HPMN # from the HPMN # pool which
indicateSVie b iR 2R8I ST BAG T tistgesstmpttali RiSTRN andfitianBesides,
indicedasiihe sEldestipation sie MOBICE FEERMINATELGAHiSitd LM

i/lu§|§[r/)lgﬁw"% ERMNgMpbile Terminated Call on MSJSDN-F 25 Calls to

N-F are routed to GMSC-F. GMSC-F is configured to issue or
transfer SONHAPOIRI I der)iterthadangaliied o sgadvay Wit SCXIC Canesdee
Paytyh AdRepssds: MatRDMde Jiatesthe ek itramsfer’ used, this is to

accom se wher iginati S -F) might
enty e A B TS oo (e g P o
GRrs@ipipntestidied s sedectd \GMAE-HRRR geengriskeSigmiogimeway
Sigslnadgagfoﬁaaawgy-%ﬁmég&@E@q&@ﬁgmzﬂ&@g@éﬁé?bﬁ IR gdeRtdRIthe the
rea .Note that - n either, raute messages on
B B T o0 S Bt IO s i g
roieddsbraigPAENISIE DRdR teiicatestih ealH Pavtidagidesole. 54 WO
2005/018245 PCT/US2004/026410 it is configured in its own GTT (of
Sf@é@@ﬁ ﬁgn%dgg\ﬂk_{ g‘ﬁﬁr_ rmtgPMN: Mobile Terminated Call
om

CdPAZ mon-HPMN-GT-of-Signal-Gateway.
Calls to MSISDN-F are routed to GMSC-F. GMSC-F is configured to issue or

transfer a MAP SRI query to the Signaling Gateway with SCCP Called Party Address as
MSISDN-F. Note the word “transfer’ used, this is to accommodate the case where the
originating MSC (e.g. VMSC-F) might directly issue SRI itself although that will be
routed to GMSC-F.

GMSC-F routes the message to GMSC-H which then passes on to the Signaling
Gateway SG1 via GTT. SGI then forwards the SRI query to the real HLR. Note that
GMSC-F can either route SCCP messages on MSISDN-F towards HPMN side via a ISC
provider which is configured to route the CAPA=MSISDN-F towards the HPMN side or
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A successful flow of SRI is shown in Figure 31. Note that during the
Update Location from FPMN, the message was routed via 5 the Signaling
Gateway and the HLR contains the address of the Signaling Gateway

watheythansthe true VLR address. Hence, the HLR issues apkxEseiRdN26410

16

request to the Signaling Gateway. The Signaling Gateway transforms the

LI‘I Tab T n

AR LG e QR FNREeR B IERR RIS s o
C I Adermuaa- W@’&iﬁrﬁ%@r@é@“@m SG-VLR-F GT: VLR-F SSN:
7 SSN: 7 dubeddsTll 1RWEICRIGAH AT Eass SCCP Calling Address GT:
HLR-H GT:; SG-HLR-H_.SSN: 6 SSN: 6 TT:0
oSS Ao s e Abien by MOSEREEL wreoped via
S/ MSElr\/MBEay/ WPS @hF HiuR | sy S ESHINss MSTISDRNe M SES GaEway
1@%1'}@ mﬁﬁa%gsﬁes mq{a@lxa&gbqaﬁ&w %@@i&%ﬁ@r@mmE 1291\/&‘&}{'3 lest to the
maodifi St own in Table o

S e L el GRS o i s M sl e
VLR F to HLR-H via GMSC-H SCCP Called Address: SCCP Called

A 8T: SG-HIR-H GT: HI R-H QQI\ 6 SSN-6_TT-0TT: 0 SCCP
Cal ﬁ@%‘s %W%@P%ﬂ.ﬁ@%&%ﬁ ﬂe@mﬁﬁrmf‘:g@‘v@@ﬁeg
’S 0 haR-everparamerars AR SR Pirribrers.
: alied Address:
MS : FYSRNF 15 GT: VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address;
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6
T 0 TT: 0
MAP-leve! parameters: MAP-level parameters:
IMSI: IMSE-H IMSI: IMSI-F
VMSC: SG-VMSC-F VMSC: VMSC-F
MSISDN: MSISDN-H MSISDN: MSISDN-F ;

The message is routed to the FPMN and the Signaling Gateway modifies the
PRN response as shown in Table 12,

15

TABLE 12
: — ’g

: . , toHLR—H via. GMSC~H

SCCP Called Address SCCP Called Address:
GT: SG-HLR-H GT: HLR-H
SSN: 6 SSN: 6
T 0 TT: 0

SCCP Calling Address: SCCP Calling Address:
GT: VLR-F GT: SG-VLR-F
SSN: 7 SSN: 7
TT: 0 T 0

MAP level parameters: MAP level parameters:

MSRN: MSRN-F MSRN: #MSRN-F

35



55 WO 2005/018245 PCT/1JS2004/026410 Here #MSRN-F is simply a
notation that denotes a number whose mapping to MSRN-F is maintained
in the signal gateway function. The actual number could just be that
wwhergdisessymbol "#' is again a logical notation that can demrotet#4i99%110
or some prefixes. The actual number could also be that of the pool of
FPMN ISDN- h%,S Qorr?sgonds, to tge MSISDN-F cgllled For ,
example; i th N-HTRY BENREOMOBIR AR G P e rp%’%?%%%ﬁ?@‘% to
filtaBRNeF presenta Bt Mobilgriemab didices Hiristiv avvndppiogld just be

While ssencingsthe,sise ok the nunmben.of ERMN W RIS Jheaobmbuse ofe
a prefix for the notation #MSRN-F could be I%%%stlcally challen

e bEDAh TSR OPURER FLAsorar A1 R P R R e
5 catnisspenSRicqtrery B IChiralMbike) simoelthefalmiiRIBBNdndredsdiing
no{hpusangds.of MMRGs wilis configwedqto.Laute.the sall inthe 18aaed

line. The FPMN # pool choice on the other hand will cause™ the
SRIFEESIHEVRARREEf not the GMSC-F itself, including those with optimal
routing Gdpabibtykigertutesthefcall atrndastoforife G MGSGets, farcthenchasent a

”WF&P&%%J&%'#MS?&M&%M SERWLIReD, 15 GRMIOHr ed 10 JAM e very
the call d

over the leased line. Another challenge for the prefixed base i
apphERcH8alts FItSPEERARH thEPEDI ERCEH SBPrssn B AL (fight-hina
exmd@)@iﬂmt\ﬁ&d?eam@u&s Iﬁmgdh fforoa thé2Mb s GWSGTs isitdntiguigadOto
g'l\fl/clggg}ﬁecc%&ll %%i{ﬁ]eel g%ﬁeﬂig Eor%%: E)lalolP @f?c%geoorﬁ §1|§c-|:}l h?‘nd Wél(l) cause

Is configured to send ISUP IAM message to the Signaling _
Géﬁé\ﬁ%ﬁ%ﬂo@% H B7i the MBS ipbaRLRess OIS FrRiHke meing
hetdpabiGh &Gotike heedhosen:SighalbnrgsCateway: Riaps thebestoatian pool.
numbe re SRN-F.and ,routes the call back to the, GMSC-H.

15 R A e S e RS B o e
terminatifigPtrI Seliengs o sheasel P bR aPerarsivHp! davd giaspit gy the pool-
iﬂ@iﬁ@iﬁﬁ&mﬁ&g@%@m@&@&d%tﬁmﬁ@ mg%i lent%ﬁm&natatimll with
the MIM riber in FPMN: Mohile Termijnate 0 -Fi
chown e E ok 53 e s el T RS o MR el on
MEMSIBN-E. EMEHEd iat ewnEgeihl iprecnddotididd Mataessaeseiot tia Figmling
Theafeloly QﬁB@éﬁ@Qé&)@@éﬁg _@Qﬂ&a@&%ﬁ_b’f@ﬂ%@%iﬁ@ﬁﬁﬁﬂé &gémémmmc'
C re-royting charges. Ince roamer Information (e. ) - .
ik S SRR IS AT A P LS S RS SR F e
SignatinthGatbival tathalSaReEFISTeIPRIstha/ta-P WhESCrEceiighgvil
SRR RlaaMousns o theRMNMESPN-F number under certain

conditions S“ei_'.gg. CFU indica}:or is not set, there is .no incoming call barring,
there is Td™F E85JBRIERS r SHHRIh SR B 0P Ra BB RIS TG BB R £y StEnal
25 Hdwevérrifamobi¢herbiated call with the MIMM subscriber in FPMN: Mobile

Terminated Call on MSISDN-F is shown in Figure 32.
FPMN VMSC generates MT CDR using IMSI and MSISDN-F. It is billed at a

19

20

special pre-negotiated rate and sent via TAP. The CDR generated by Signaling Gateway
is used for adding roaming call re-routing charges.

Since roamer information (e.g. VMSC-F, VLR-F, IMSI-H) at FPMN is
maintained in the Signaling Gateway, the Signaling Gateway can also directly issue PRN
to VLR-P when receiving SRI/SRI-SM query on the FPMN MSISDN-F number under

certain conditions (e.g. CFU indicator is not set, there is no incoming call barring, there

30

is no T-CSI service) rather than looped back through the HLR-H. However if any of the
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WO 2005/018245 PCT/US2004/026416 special conditions mentioned is
true for the MINIM subscriber, the Signaling Gateway will not have the
HLR-H knowledge for those conditions since they will not be sent to the

woigralingz&ateway when functioning as a VLR to HLR-H. Irrthat€msen26410
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15

20
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30

Signal gateway will need to relay SRI to HLR-H and cannot directly issue

P%’é‘&ve&x&%&%&t&%%tm KRansihe-Reter ﬁ&ﬂﬂ@@gﬁﬁ QNG Qyay

voice calls is co ngre and applicable for the partlcular MS Frange,

andtmptingdhaHGERER g dot i sigrtifgrednss o er%&@é%t o
retiertiheieal(MSRN-Firathendian#MS R NdERbas el Riiwhether the, Signal

C%@@Mvﬁ Fels ig?éﬂlﬂ%%‘i forp eptimallyroyied cal. Rogte eﬁgr}% VLRF

made directly to the terminating 10 VMSC-F from the SR I-iss
VRIFCEReorscaE VEReFe will be no route to GMSC-H and no loopback

signalingr '(Dpﬁughﬂhﬁtxﬁ@Gﬂ{f@aéei&i&yxsﬂaﬁf@i@ﬁmag@@ﬁﬂmw| estithe particular
L CDR tth
gmﬁ% RHOAMING 2k < SRR g%@ﬁ % %Nggg tggig g?g 2Mexce that

thereis no duration, no trun |n an

géFterntae B W%ﬁ‘lﬁTWHP%B}%WW%&SM%@W@‘Wﬁéquts ¥pEchais
bijingiieappliad oﬂﬂﬁl&lﬁefduwdb@xlﬂ;hnbgﬁdsﬁiﬁ’w\iﬂ&@hﬁém% tﬁeka)c@mﬂ@etﬁi,ng
ion R ener way will be !
tz{? ad %%rs%lenc?a %@g HL}groutlng ?%‘et%gé’l gi&%‘@f 'I—?éﬁ/lﬁ 50n§§g %H
H®R MOtéOFﬂWN Hgeslie fegeey thm@gmbﬂtzﬁaréﬁm MeagiEBLEAY [vaH still

N@MMaﬁJbﬁﬁiﬁlﬁg i EMN L geatiemRfithersional r20rgptewaydhendseioho
SRNT is ntrfmduce tolﬁ(%%f}]]oith?hr #;5 g between FPMN and HPMN

ration. no (1{1 an
networ Tor urpose erwise N can be used and the

locationMot fﬁ’é&lﬁW@@&ieWay WHCHB A teentdin tRYESh atit INE SabieE tHihen
sig;raazlagai@gi@ss i@pﬁééﬁ n:ﬂaq%@dm EEMMg%w@gﬁntmﬁl a%%&ffaulﬂ% gd@ﬁ‘féﬁl the
can e achie se is alsq usefy ere the
S R DR RO BT S CRE: e RN e
IShﬂPghﬁ(fpl ltmtmggﬂamelbfgma@ht&\maiﬂm@&tm ceF BNV SRNDT kised
wijl},allow the signal gateway performs proper billing function. MOBILE
TERMINATED. CALLS: MIMM subscriber in VPMN with IMSTH:

SisEgtiBeTEBY BB o O AMSISDNRY M@BtILE T RRMNATER G A LUB: signal
MIMBAsuhscriber in VPMN with IMSI-H: Subscriber called on MSISDN-F

This relgigsi@ acallthat QiginatesHom MMSCrke b igRENeS RN SN and
SRR S e VS e e
the signal gateway will not matter.

In this particular case, the signal gateway is better hosted in FPMN since optimal
routing and billing can both be achieved. The use of #MSRN is also useful. Here the call
on #MSRN will be routed to the GMSC-F first. The GMSC-F can then ISUP loop
through the signal gateway before it goes out on MSRN. This will allow the signal
gateway performs proper billing function,

MOBILE TERMINATED CALLS: MIMM subscriber in VPMN with IMSI-H: Subscriber
called on MSISDN-H

MORILE TERMINATED CALLS: MIMM subscriber in VPMN with IMSI-H: Subscriber
called on MSISDN-F

This relates to a call that originates from VMSC-F or reaches GMSC-F, SRI-
issuing VMSC-F or GMSC-F issues a MAP SRT message to the Signaling Gateway with
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15

SCCP Called Party Address as MSISDN-F. Note that GMSC-F can either
route SCCP messages on MSISDN-F towards HPMN side via a ISC
provider which is configured to route the CAPA=MSISDN-F towards the

widBdMhb stdes or it is configured in its own GTT (of STP-F/GM@EAsri04/026410

translate CdPA=MSISDN-F to CdPA=Common-HPMN-GT-of- 5

naI tra request as sh
ge w?%@lj_lé%fie (?uﬁtlﬁﬁg\%lt ogefFo P%?(? é‘ss%t je ro%n}‘tyEP
S@ﬁaﬁags GabtéWalyNd' @Me@; HPME e chlke PR dureidsr smepseatt’égﬁred to
a%ﬁ%@ﬁ?ﬁﬂ-@t@@tﬂtﬁﬁ&vmtmm%@%ﬁlﬁ%lmﬁg&ad 0k o@n GTT

STV s P AR B Far AN

leYedrplfataeters: MSISDN: MSISDN-F MSISDN: MSISDN H 10 The
request ig,taiadiin BRIRMM LR hissuRs @ £ BNWEgHesiio YLR-V.
The MSRN returned is routed back to the HLR and is returned in the SRI
respo; sﬁelg'he message goes via the Slgnallng Gateway and is
transfg L e Ty e T TAD L O L2 QUL TH

enag: 01! mﬂ L1 0
Resonse rom

Address: SGBR:Calling Address: GT: HLR-H GTSSK&-HLR-H 6SSN: 6
SSN; 6 TT:TITT: 0 MAR level parameters: MAP Tével paraméters:
MSRN: MSRN-V MSRN #MSRN-V 15 Hbre #MSRN-V is simply a

notatich that ﬁ}é "ﬁﬁ%ﬁbb(eijwhose mapsihg %ﬂhng Address:

GT: G- GMS@-F GT: GM§£§}£\}$SN 8%SN 8 E. 01T omﬁaﬂmg

SG-GMSC-F
SSN: SSN. 8
T 0 4 TT: 0
MAP level parameters: MAP leve! parameters:
| MSISDN: MSISDN-F MSISDN: MSISDN-H

The request is routed to the HPMN HLR. It issues a PRN request to VLR-V. The
MSRN returned is routed back to the HLR and is returned in the SRI response. The

message goes via the Signaling Gateway and is transformed as shown in Table 14.

TABLE 14

SendRou

SCCP Called Address: "SCCP Called Address:
Gt SG-GMSC-F GT: GMSC-F
SSN: 8 SIS g
T 0 TT: 0

SCCP Calling Address: _ ' SCCP Calling Address:
Gt HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6 !
TT: 0 TT: 0 |

MAP level paramsters: | MAP level parameters:

MSRN: MSRN-V MSRN: #MESRN-V

Here #MSRN-V is simply a notation that denotes a number whose mapping to

MSRN-V is miaintained in the signal gateway function. The actual number could just be
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MSRN-V is maintained in the signal gateway function. The actual number
could just be 58 WO 2005/018245 PCT/US2004/026410 that where the
symbol "#' is again a logical notation that can denote "#","999" or some

wprafis@ss2ibe actual number could also be that of the pool afdaAMMNe4/026410
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MSISDN-F that corresponds to the MSISDN-F called. For example, if the
VRPN i ARG WaRR QUIRE R ROGSNON LS SHRIRBIO o o

present a Beijing Mobile number to” 5 establish
D e et o

pr@fmé@mrﬂhemom&tlmmmﬂcwamﬁdrb&kﬁgjmcﬁll&i@hﬂﬂﬁilgmg 1] ﬁaBajing
re eve C lls ed in EPMN netwqr. can is
befMRC&:0.4i01 5alls sriginas
Roaﬁeerryl/ui}{ g. % npa M% e% since there rﬁllaﬁmﬁe huerfcf'r%}@? ot R 10
thestrdhiakg 1%%8‘@5 will is configured to 10 route the call via the leased

line to gatiite spesial fe: ridtiToRaniiheth M HSEMONTAbR DhECLHNG use of a

cresen il R R R s A e
withptitedl doutials cagheitidyindTdiienthwask)| eanldsese tSRhaGWM GG FCiona

theahirsendaumpeHipmthaReals OnlyiMatsmmbikes iarafigamtiao

route the call over e Ieased line..15 Another challeeage for the, reflxed

te, U
bASed ApPToACh ThATTS hOt present InAe por Ba8LH BrEaEh ROREE TP

m@mnm@wsbmn paAPPHed. I"Blgﬁﬂb%fhm SIPRKIN. G BT HHarig will cause

c%gﬁ@\%ﬁgﬁﬂ&&@s&%@a&% mgw%lms%tg;3@£§$&§é @@ﬁ%gt@%x routing
IS ure message 1o the

SRR S o ST R R R GE S BT ool

al@lheﬂﬂ\/é&@/iﬁ@twn 2@@[@7@@@#&1@ Guiteivayeiheyss theldestiistion number

to the r%{%&%ﬁe@g&dﬁpﬂa@a&hﬁ'&&%us 19 theGMIGr gles%l\('ﬁ%bocs-

‘routes the caII to the terminating VMSC-V nalln eway also
exATHITRER fRaAS ﬁ%ﬁ)‘f Hlﬁhbeéic%f:ﬁé’ropé%ﬁ\?ﬁﬁ U% bﬁgg@gnahng

from.GI‘(lE.MS{E-lF Iist.bmlﬁgpartyorruwﬂj& s viationkbsudnibe ooBM ST based on
SRIgeug presisaERMNnRde et e ARAL s A natigpak;, gnaling

prefix, it is 25 stripped before preflxmg the rest of A with the internationa
pIIRGH PSRN Bt RN AMBOR it Re tXPIRR Ttk S Aalora e
ofRMN Garexample frskutinimign RV is Ghinal Msne, ihe fodawdng call

m@rz‘mﬂsm@ _Redadermada b ‘%ﬁ ga&edegﬁ olihe Swpartyis O - the

national prefix, the first digit is strip and the resfo A'is prefixed
with +s§§? é*%ﬁéé%%ﬁ%&%%ﬁ&hgﬁmmr AT piRsAR Ratrhe
8@&@ astgtessingnslgnatsigts)se.Hi thedirsbaligitohtee ibnaktyis duhbis and
with +86 (i.e. ¢ indicator to. i ernatlonal
g?agsglggres%fng sigha dlglts)e%\a sgﬁg T%b\}/ﬁt P%l Fobe e aﬁﬁma’féa s

ca‘WWWH BsEor nuRirisgbe e pid VRIGe SEeHaMSIHiSU BN erbeitd e
oprbARikpDN-Firigtshovin idd-igtef@alhal prefix of FPMN. For example, assuming

FPMN is China Mobile, the following modifications will be performed.

3. If the first digit of the A party is 0 — the national prefix, the first digit is stripped
off and the rest of A is prefixed with +86 (i.e. change address indicator to
international and prefix with 86 as addressing signal digits).

4. If the first digit of the A party is 1, A is prefixed with +86 (i.e. change address
indicator to international and prefix with 86 as addressing signal digits),

A signal flow for a mobile terminated call with the MIMM subscriber in VPMN
with IMSI-H: Subscriber calied on MSISDN-F is shown in Figure 33.
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59 WO 2005/018245 PCT/US2004/026410 VMSC generates MT CDR
and bills HPMN normal roaming rates through TAP arrangement. CDR
generated by Signaling Gateway will be used to bill the subscriber for one

wwagosensede IDD from FPMN to HPMN at a special rate sineeihesealkigs4io

10

15
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30

routed over the leased line. 5 MOBILE TERMINATED CALLS:

MIMMs iber in VP v&lgk IMSI-H: tion of the signal gatewa
The use%@? % Seﬁﬁa}éspmly In Fggll?é%dh%@n’?é%é“?i&g%fﬁ%g% e egﬁ P
H Erangarey PRINzsiseaeirs Sigud ing Sgtey e giSidewstd (WiiiN:e fubgsriber for

FRMN 4 ralpwettorbrectyrowertiencalhapMs R tnVRMNaitvil e over

dif%g]:kllt t% elate the 10 right rerouting IDD leg when the MT TAP on
IME1-FE ;gllréeSented to HPMN by VPMN. This is especially true when

therg e mesiple F72MNg involyedh F5 dhis parfichlar Casenhe 51908k, of
gatewryis.betterigeated at HPMN. When the signal gateway is hosted in

FPMN, the use o N is also useful. Here the call on 2N will be
routed tE)Hﬁeu CMSEF first ué%l\ﬂéééﬂ %%ﬁotﬁgﬁréf% I%%'\g%?@g%he%en
thERS1Waing VA Isksr d¥Gdedsoved riavisRaer ThigsgdNg diethay N 1s
Siﬂl'llalye%%f@.[f@ctﬁi|F&QJ@E{&U@DDM§M&_ Vﬁﬁpﬁ,ml M3l4d isrneesentediothe
HP VP HPM ust re niz the IMSI-H js | o
Dl bl RO RIGRH RS AN oy
thernmespieatbdorciganditictne ralsotePEDR iprelested by 20 FPMN or
OB R I o oen the
_ ; rin wjth IMSI-E:
TR B A e I M OB I8 S R AT B R e e
VRGN wil rbaohissdGMBCEMNISS R {irss Uiy GHASEE kieo tIGMS BPHoigs thesgh

M E 5 iy ilt-Boe|§| . . Wi I ibim
o e Sy v b SCa A

PERYASRESE as SG-VLR-V. The Signaling Gateway transforms this _
request Washdih TAT all 51 I30s60 4 @200 SAPMNH 4y VPMN, HPMN must

PCILR2004(0284:0 s TABLE, I RRA T QML HLRGQ FE-VHRMERMN an
from SG-VLR-V to VLR-V SCCP Called Address: SCCP Called Address:

GW@@Q@EM_&}E{W@Q_@&@@WF I?e geg«f\lln{:i}ed with the rerouted CDR presented by

FPMN or the signal gateway to determine the correct re-routed IDD leg charge.
MOBILE TERMINATED CALLS: MIMM subscriber in VPMN with IMSI-F: Subscriber
calied on MSISDN-F
This relates to a call that originates from VMSC-H or reaches GMSC-H. SRi-
issuing VMSC-H or GMSC-H issues a MAP SRI message to HLR. HLR issues PRN
with IMSI-H, MSISDN-H (optional) and SG-VMSC-V the Signaling Gateway with
SCCP Called Party Address as SG-VLR-V.

The Signaling Gateway transforms this request as shown in Table 135.
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TT: 0 TT: 0 SCCP Calling Address: SCCP Calling Address: GT: HLR-H
GT: SG-HLR-H SSN: 6 SSN: 6 TT: 0 TT: 0 MAP level parameters: MAP
level parameters: 'R,MTSICTIN: M.SISDN-H MACISDN: T%ACTST)KT-P
wilvEBisANE3isH IMSI: IMSIF VMSC: SG-VMSC-V VMSC: VMBGHWS20tu26410
MSRN returned is routed back to the HLR as shown in Table 16. If VPMN

|s£1ﬁ 'f ent country from HPMN (i.e. mternatlonal roaming), then 5
MSK ) -VER-YV >~ o1 “Vig VLR-V -
Interrlgwwé@éﬂ%&a ket TA S

&Pscﬂ)llmg réiﬂér%ﬁarameters MSR SMWWNSSMSRN v 10
However if INisint ﬁ1e country as HPMR:{1.e. use R AR
national ro g) then MSRN must be modified 3% shown |n able 17,
since nationa routlng on MSRN is usually blocked between operators Of

cour foﬁ“l&h@ﬁ&?&&ﬁ%‘eﬁ%e for HPMN ' caypity, 1&*0 'Pé%nM§BN

modifisationnyill not be nesgeoNg 61 W g@m MSISDN-F
PCT/U&R004/026410 TAREEHL7 PRN Rimtse from VLR VitadiSG-
PRNI|R8¢pGNse from SG-RME(GY HLR{IWMBSR=H VMSC-V

The MSRN returned is routed back to the HLR as shown in Table 16.
If VPMN is in a different country from HPMN (i.e. international roaming), then
5 MSRN will not be modified. This is because routing to MSRN internationally will not be
blocked.

TABLE 16
AN esponsef” n VLRV’
ASCCP Called Address: SCCP Called Address:
GT: SG-HLR-H GT: HLR-H
SSN: 6 SSN: 6
TT: 0 T 0
SCCP Calling Address: SCCP Calling Address:
GT: VLR-V GT: SG-VLR-V
SSN: 7 SSN: 7
TT: 0 TT: 0
MAP leve] parameters: MAP level parameters:
MSRN: MSRN-V MSRN: MSRN-V
10 However if VPMN is in the same country as HPMN (i.e. use MIMM for national

roaming), then MSRN must be modified as shown in Table 17, since national routing on
MSRN is usually blocked between operators. Of course if this is not the case for HPMN
country, then the MSRN modification will not be needed.

15
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SCCP Called Address: SCCP Called Address: GT: SG-HLR-H GT: HLR-H
SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP Calling Address: SCCP Calling
Address: GT: VLR-V GT: SG-VLR-V SSN: 7 SSN: 7 TT: 0 TT: 0 MAP

wieeebpasameters: MAP level parameters: MSRN: MSRN-V MSRKz604/026410

#MSRN-V Here #MSRN-V is simply a notation that denotes a number

whggelﬁt@ppmg to MSRN-V is maintained in the S|gnal gateway functlon
R@éﬁmrf%@n‘i@ﬁ/%b@hat WITREEN ofty S :
Iogl aingtation that can denote #”, 999" i preflxes The actual
numzTcoakialsabeshat of the pool of E IRMDP Mﬁt@&lﬂd&iﬁat W
corresponds§ito the MSISBINIREdlled. For examph:if the MSIBIBNAF is a
Beijing MoBR&'number,&he pool should he filterédtb presentsa Beijing

Moblile numbEr to estalflish the mapping| 10 Whilé:reducing $he use of the

num P bers the actual use of a_prefix for the notatlon
%%Co\é Eaiﬁfldgﬁ{yﬁ{n challengln ?‘HPa@

y C
(e gj for calgssgrlglnatedjn FPMN network) can | SRI qu 2"@@
Chlrta Mobile) since thgre might be hundreds if rltqtthousan of VMSCs

will is configured to route the call via the Jleased line to get the special
re- r&gMﬂ@ kawiffofothrersvise normal IDD 15 routimigvehpiges il be applied).
The |P¥EWAN:# pool choickBRNRE other hahMmﬂNzause the SRMSRNING
VMSC (if not the GMSC-H itself, including those with optimal routing
capabi|ﬁ£ﬁ)‘q&mﬁb¥mesﬁmﬁ!ﬁ'le3§mﬁ%®@me@eHaf@mterchwmmmm
fwmmwnegtatmc@t\t%ghwgate@ayh%e&ﬁgmegcteamuﬁ@om%o%@dl jOMEL
hh{d seéj ?tt#er challen efor th reftﬁjetd based apgmg%gl that is
prelgen 't pooI 238858 gwa roachs thaf af’mlgﬁrteexce b8tome
I\mﬁmdnleumelnrgm&er CEHPRIN. beme@fmemhfw@@@dwol\ﬁ&&@lﬂae that

C%Ll%@&%'ﬁ?@ﬂ@%@h@”&ﬁeg @%ﬁ%@a@z’fb%'\ﬂ§% VisEMRE 18 Beijing
‘P{PIH ured to se P IA%IE zﬁage to the Slg1 aling, Gatew? bas%ed

THRE RO ST % I S ENSIE mber o
Signiishg 6 agvyimy. maps the destination number to the real MSRN-V and

routes t’@ﬁlf‘eausd%éx%;‘ﬁlé g GMRGiber GMPSrt Faiesthecallia e or o
termjnating VMSC-V. 62 WQ 2005/018245 PCT/US2004/026410 The

SRIRAIfY Bl LIt Bimirrdtie Repirsfnahabueiitdn reseivibgrarsaery
ISUBJoGpbaok sitinaligoétahiGIPSE- Metifdlie AapastyentiRiberig é.g. China

nl@i%@ﬂ@' ﬁw@%tﬁﬂ%m be hundreds if not thousands of VMSCs will is configured to

route the call viathe leased Line to get the special re-routing tariff {otherwise normal IDD

routing charges will be applied). The FPMN # pool choice on the other hand will cause
the SRI-issuing VMSC (if not the GMSC-H itself, including those with optimal routing
capability) to route the call at least to the GMSC-H for the chosen number from the pool,
Only GMSC-H will then be configured to route the call over the leased line.

Another challenge for the prefixed based approach that is not present in the pool-
based approach is that it might exceed both MAP and ISUP length for a FPMN.

GMSC-H is configured to route the call via the leased line to GMSC-F based on
AMSRN-V. GMSC-F is configured to send ISUP 1AM message to the Signaling
Gateway based on the destination number. The voice trunks are held at GMSC-F.
Signaling Gateway maps the destination number to the real MSRN-V and routes the call
back to the GMSC-F. GMSC-F routes the call to the terminating VMSC-V.



the SRI-issuing node is a HPMN node, then if the A party has a national
prefix, it is stripped before prefixing the rest of A with the international
prefix of HPMN; otherwise 5 prefixing A directly with the international
wioredbsof HARMN. For example, assuming HPMN is China Mabil@sthes/ezs410
following modifications will be performed. 5. If the first digit of the A party

0 theriatigngl preln e st daiinaPad,aff U iie I85! &g e

prefixed with +86 ( |e change address indicator to 10 international and

préfX WRAPEECk &1 gpdine<iiy Qdvattiditss. b P thBURREdireteRs AVpRRRAnd
is The/ASlprefixe dovths wSEKVEN abéy)geeadiiness. ingdicatard@intannatiabalit is

) S AR e R S AU
5 supstnier Laliestbnh Wik 5D Nltﬂqgt@ﬁﬁivm&iﬁimédﬂéw. VI Sergelse ratagiing

MEEDR sl e foRiNeTonaahasdifigataastres ghbARd.
arrangement. CDR generated by Signaling Gateway will be used to bill the

subscyibgy tﬁ%rﬁ%'E‘&gY@é&" Eﬁé%&%ﬂt?@ Honﬁéf%%i%ﬂéﬁl\/@ﬁe%ﬂgt H?&'E‘ i bped

FPMN to,MRMIN&E special ifaiesinge.he cadl 1. Ob'ﬁ%’g@‘é%& ipaRed: o
10 line betwigRmnBMN angtdtR MM 20.MOBIdnd ERMINAEED CALLS:

MIMM .subserithar el BMbE Aithatiyl Sl 1F ASe bsefiar~oalleth oneMbisds Ndress

This relate$wa toalltthationgimatesfrowity RESCaldonsagohs! GMISLC-F.

SRI- issuing VMSC-F or GMSC-F issues a MAP SRI message to the

Signaling* Ggtevagsfith? seitie eraiasios sy Wi esYEYN S1seer INGIYVIN

15 thatih MBCH SeneithetadtenSQTD R MesSsagas B@M&EDN -F towards
HPMN s ured to _route
CPAMISN L om0 DN S o L E e e Lo To2

G PP aErTP B ROy fy $insline GHPALME ISmRHa@l the subscriber for
C%BAWQ%Q@BM}W NUHT@IFI&W R m@@&&mmw a special

tran forms. this W 8. 3 5/018245
o S S I R R R R B et S dnd
20 M%@@M@WM@W@MMH@M@% zﬁ@%ﬁﬁlﬂﬁ%@@ﬂeﬁ%anba
SCCRLOaled ¥edress: GT: MSISDN-F GT: MSISDN-H SSN: 6 SSN: 6

TT: 0 TT10 SGGE Gl AR 6558 G T s MATIEE R nes GMSC-F. SRI-
issuing VMSC-F or GMSC-F issues a MAP SRI message to the Signaling Gateway with
SCCP Calied Party Address as MSISDN-F, Note that GMSC-F can either route SCCP

25  messages on MSISDN-F towards HPMN side via a ISC provider which is configured to
route the CAPA=MSISDN-F towards the HPMN side or it is configured in its own GTT
{of STP-F/GMSC-F) to translate CAPA=MSISDN-F to CdPA=Common-HPMN-GT-of-
Signal-Gateway.
Signaling Gateway transforms this request as shown in Table 18.
30

33

63



10

15

GT: GMSC-F GT; SG-GMSC-F SSN: 8 SSN: 8 TT: 0 TT: 0 MAP level
parameters: MAP level parameters: MSISDN: MSISDN-F MSISDN:
MSISDN-H The request is routed to the HPMN HLR. It issues a PRN

wieepesitsodVLR-V as 5 shown in Table 19. TABLE 19 PRN #tonsthiRAMa

SG-VOW™", ERL",$rom'SG-'VLR-V to VLR V SCCP Called Address:
SCCP Called Address: GT: SG-VLR-V GT: VLR-V SSN: 7SSN: 7 TT: 0
TEGBEEGP Calling Address: SCCP Calling Address: GT: HLR-H GT:
SG-HEER&wphl GfeIMNnbGMSOH T O MAkeiome] PaiPPiSialas Wv&@yel
parameters: MSISDN:MSiSDN:H MSISDNoMSISDN-F IMSI: IMSI-H.
| BUAS-E2 NS SG-VMSC-V VMSC: MNIBCalleT hiaidrSiRN is
returned to tHé: signal gadéWaliinithe PRN respor8&:which is MISISRNeH
back to the FEIR. The HIRR returns the MSRN badi¥}s the sigrfal gateway
inthe SRI rggponse The message goes pia the gfgnallng Ga?ceway back
as shown in Tabl 4 005/018245
PCT/US %:CLA %aoﬁg'sréﬁlsg 20 Send R uﬁ%};ﬁ i esc,gpd(%n ws F
Message frqmw&gnahn@Gateway HLR-H to G ‘F via GNISC: (f
SCCP CalletirAddress: CCP Called Address: GFySG-GMSG-F GT:
GMSC-F SSN: 8 SSN: 8 IT: 0 TT: 0 SCCP Calling Address: SCCP

CallibWéﬁ‘é%@?@fﬁﬁtHER-H GT: SG-HLRIAP level parameters:
| MSISDN: MSISDN-F | MSISDN: MSISDN-H

The request is routed to the HPMN HLR. It issues a PRN request to VLR-V as
shown in Table 19.

TABLE 19
PRNfrom HERHio SG NJrom SGEVER-V tp V.
SCCP Called Address: SCCP Called Address
GT: SG-VLR-V GT: VLR-V
SSN: 7 SSN: 7
TT: 0 T 0
SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6
TT: 0 T 4]
MAP level parameters: MAP level parameters:
MSISDN: MSISDN-H MSISDN: MSISDN-F
IMSE IMSE-H IMSTI: IMSI-F
VMSC: SG-VYMSC-V VMSC: VMSC-V

The MSRN is returned to the signal gateway in the PRN response which is
routed back to the HLR. The HLR returns the MSRN back to the signal gateway in the
SRI response. The message goes via the Signaling Gateway back to GMSC-F unchanged

as shown in Table 20.
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SSN: 6 SSN: 6 TT: 0 TT: O MAP level parameters: MAP level parametr rs
MSRN: MSRN-V (MSRN: _. MSRN-V Here the MSRN-V is unchanged
because IMSI-F is used at VPMN. A signal flow for the situation of mobile
wieeminatedscalls with the MIMM 5 subscriber in VPMN withdd8isBe04/626410
Subscriber called on MSISDN-F is shown in Figure 35. VMSC generates
MT- &R Fad bills FPMN normal roaming rates through TAP
arrangeIIE Wokt MR PR OGRS ESRPY TPV} . G
the calipregpting directly from FPMN. 10 & Fiy CAELS:
MIMNSabgorhedin JRMN with TMSI-F: Locatige @fatmeﬁﬁigfa:ad gateway
The yse of #MBRN (e.g. fSr-GMBNE roaming) is idixduced to @vigd e
blockjng of M8RN by cofpeting operators of HPBE¥: In many8countries,
operators (e.§7D2) cannbt block MSRN from natiéhal networlsince their
partne rat often use 15 national tfrunks to route MSRN calls. If
this ig ﬁt&e%ga? gF?ﬁend%ﬁ np need for |\§§E§NC& aﬁ SELI9SS; - directly.
routed from I§§}MN to VPg/IN MSRN Assuming th i8.not the éﬁf%‘
sugnal/ gateway-is better lgcated at FPMN othervv[qe lSUP logpback
I

signaling will need be defined from FPMN to HPMN). When the signal
gatewWAR hosteaam&ERMN, the use of #MIRAP iR veRAatseit:Here the
call ZbWRWSRN will beM&Bied'to the GMSEGSENirst. The GMSISHENeHN
then ISUP loop through the signal gateway before it goes out on MSRN.
The signdrgdiewiREEN &sbcivaersthsatisdiMBgHinetiorat WREN-MT TAP
on IMSI-E i Semsedoto P Mibkdvn ViR MNo RPMM imust JaG0gRIZeHN VM

5 rARUES T A D s e AV MR DB B Fiure

FR¥N. FPMN 65 WO 2005/018245 PCT/US2004/02641 o charges
HPMN HYRAGRN gét@faeamayhsgmhansﬁmpa%maatﬁ(f%& through TAP

o AERFRAAN G I 8 SR o AN KR ‘ERICORID HONAR R

F@@QMA)R@N@Y BIHDEINACHED 5 The MIMM subscriber has the option
of Semé%r single CFU or CEFNRc ECF (Early Call Forwar

R S g BB R e aron of
refﬁe Se%a %ﬁ@fﬂ@ém response.

The use of #MSRN (e.g. for national roaming) is introduced to avoid the blocking

10

of MSRN by competing operators of HPMN. In many countries, operators (e.g. D2)
cannot block MSRN from national network since their partner IDD operators often use
15 national trunks to route MSRN calls, If this is the case, then there is no need for #MSRN,
Calls can be directly routed from HPMN to VPMN MSRN,
Assuming this is not the case, the signal gateway is better located at FPMN
(otherwise ISUP loopback signaling will need be defined from FPMN to HPMN). When
the signal gateway is hosted in FPMN, the use of #MSRN is very useful. Here the call
20 on #MSRN will be routed to the GMSC-F first. The GMSC-F can then ISUP loop
through the signal gateway before it goes out on MSRN, The signal gateway can also
perform the billing function.
When MT TAP on IMSI-F is presented to FPMN by VPMN, FPMN must
recognize that the IMSI-F is & MIMM subscriber of HPMN because it is in a special
25 range. The MT TAP then must be relayed to HPMN. VPMN charges FPMN. FPMN
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If at the signal gateway function, the received FTN is the same as
MSISDN-F, either the default number (e.g. voicemail) is chosen or error is
returned to SRI query 10 whether the call is started on MSISDN-F or
WINSKSDMN2EE. This exception handling mechanism is assumeRlCintRae4/026410
following discussions and will not be explicitly addressed any further.

UN%'E@EPW@P@%& é@ﬁi{é’%@lm& %&ETM%%%@%%%VM

eqgistered with IMSI-H Calls to MSISDN-H 15 In this situation

e P B &R MR S PR C BRITSER TRVEI Yighhis n the same
Signalinga&dabiMday. UNCONDITIONAL CALL FORWARDING: IMSI
DETACHED: Subscriber is registered with IMSI-H.: Calls to MSISDN F In
thi§ A T e S RSl F BPERMBEF4EUes a MAP SR
request tBhthBIROVSigbatibgr Gatekwayrfion aifosetviith :SGGR Crillest PENYc BCE

t

messag esﬁo%%%%{\gﬁ&@lﬁiﬁs%%%%%lﬁ%% %&ﬁ%@%@% der w ;\éﬁlg he
coﬁ@d?éﬁt‘tﬁ’?ﬁmé\@ﬁg SRIPREMSISDN-F towards the HPMN side or it is
confugur@ﬂmﬁs oumal G dwisf ﬁfrdadﬁ/w&%@d@mﬁa!@éesame as MSISDN-F,

CORAMSIDNG [0 CAPA-Commen HEMINGT of Snal oaiowayers, .,

wn in Table 21 outlng Mo rom
10 Mé@?ﬁ&étﬂﬁﬁﬁlé@%ﬁm@@ﬁwﬁ&@m%CCP Called Address:
SCCP C’aﬂﬁdﬁéﬁl&s&aﬁ'ﬁng\/lﬁd&% iSdssiSPNeHo oMo QIiZaNidRs and
TT: 0 T1:0 SCCP Calling Addr SCCP Calling Address: GT: GMSC-F
W%l Otcgge & ﬂ}é%é[e%é§ﬁ " 2 0 IT: 0 MAP level parameters: MAP

levetrparanneters: MSIED MGG ME DRENIAMESIS R, H5- ngzsre} ed
20001018245 LT i HRMMZ6410 GMSC-H now routes this message to

15 the HLRIH] Hip I\él%}ha{_gnR f%gngﬁflgtes moﬁt%:lr;gﬂg §aﬁ {c? %Re hda %ﬁ":ﬂromﬁqom

back via Slgnahn g Gateway an as s own IR
TABPREipgthe Signaling Gateway.

UNCONDITIONAL CALL FORWARDING: IMSI DETACHED: Subscriber is registered
with IMSI-H: Calls to MSISDN-F

In this situation, the SRi-issuing VMSC-F or GMSC-F issues a MAP SRI request to the
20  Signaling Gateway function with SCCP Called Party Address as MSISDN-F. '
Note that GMSC-F can either route SCCP messages on MSISDN-F towards

HPMN side via a ISC provider which is configured to route the CdPA=MSISDN-F

towards the HPMN side or it is configured in its own GTT (of STP-F/GMSC-F) to

translate  CdPA=MSISDN-F to CdPA=Common-HPMN-GT-of-Signal-Gateway, as
25 shown in Table 21.

TABLE 21
Send. Routmo Infe; from GMSC-H Messdge from Swnalmg Gateway f‘ij
- T GMSC-H T o

SCCP Called Address SCCP Calied Address:
GT: MSISDN-F GT: MSISDN-H
SSN: 6 SSN: 6 ’
TT: 0 TT: 0

SCCP Calling Address: SCCP Calling Address:
GT: GMSC-F GT: SG-GMSC-F
SSN: 8 SSN: 8
TT: 0 TT: 0

MAP level parameters: MAP level parameters:

MSISDN: MSISDN-F MSISDN: MSISDN-H
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Send Routing Info Response from Message from Signaling Gateway
HLR-H to GMSC-F via GMSC-H SCCP Called Address: SCCP Called
Address: GT: SG-GMSC-F GT: GMSC-F SSN: 8SSN: 8 TT: 0TT: 0

wBCGEREaking Address: SCCP Calling Address: GT: HLR-HrGis2004/026410

10

15

20

25

SG-HLR-H SSN: 6 SSN: 6 TT: 0 TT: O MAP level parameters: MAP level
parameters: FTN' FTN FTN: #FTN Here #FTN is simply a notation that
denotes@ M anhase MARRNGJOH Y if Rainipied it eI Frv in

gatewa function, The actual numper could just be that where 10 the
PROR A I6G RSt S 28 BB 15 5081568 o n
pr@ﬂbdegz The actual number could also be that of the pool of FPMN
MSISDN-F that corresponds to the MSISDN-F called. For example, if the
M$LSIPh-F2 is a Beijing Mobile number, the pool should be filtered to
pres¢RtraBENEIRIIR SpURRE§t €STabI SN G ARG n e GekiRe |
pool #assignment is only made when CEUihappe0ss vrt@yregistration - -
15 timeCris attett adidtaly freed when the caltiiascasenAadwarded. While
reducing theldse of the frBEESOFIFPMN humber§ ithe actualGESGfFa
prefix for théshBtation #F&'N could be logistically cidflenging séhce every
SRI-issuing Tmsc-F (ophundreds if not thousandé: of VMSCE) will is
config all via the leased 0 eC|aI re-routing
tariff, g@r%%@%%%%ﬁ rlqutlng 20 chg'r%%{écg %gg %
FPMN # pogjsghoice on ¥he other hand WI‘| causes e. SRI-issying gC
(if not the GMSC-F itselfy including those(Ewth optnmal routlnggcapablllty)

to routéARdesallpatieastio the GMSC-F foniae chesgramsmher from the
pool.| @Ay GMSC-F will #ig¥ is configuredR@¥oute the call owHTiNe
leased line. 25 Another challenge for the prefixed based approach that
avoidedHyaHE PO & tiasbir spproadiatdonitsemighicexbesnrothrBIAP TN is
a%i&%dqaqﬂa fora1 RRMMy QM6 20R5/01 824 B THIR 20040264 ere

SC Fi fi d t e th Il the | lj 0, GMSC-H
B s & R o o Sy i B e

ISUe amal rmeskageihl dlse BigrakithGaewayhdbed gh bheibstiratimponds
NYMRERHIIRBNAICRTEHNKS: BEenfpeldi Bl AR EE  HANRIRE FRISVRYHREP i

the destination number to the real FTN and routes
pool should be filtered to present a Beijing Mobile number to establish the mapping.

- Note that the pool # assignment is only made when CFU happens, not in registration
time. It is immediately freed when the call has been forwarded.

While reducing the use of the number of FPMN numbers, the actual use of a
prefix for the notation #FTN could be logistically challenging since every SRI-issuing
VMSC-F (of hundreds if not thousands of VMSCs) will is configured to route the call
via the leased line to get the special re-routing tariff. Otherwise normal! IDD routing
charges will be applied.

The FPMN # pool choice on the other hand will cause the SRI-issuing VMSC (if
not the GMSC-F itself, inciuding those with optimal routing capability) to route the call
at least to the GMSC-F for the chosen number from the pool. Only GMSC-F will then is
coniigured to route the call over the leased line.

Another challenge for the prefixed based approach that avoided by the pocl-based
approach is that it might exceed both MAP and ISUP length for a FPMN.
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5 the call back to the GMSC-H. GMSC-H routes the call to FTN The

MIMM subscriber will be charged for the 1-way reroute IDD (from FPMN

to the Signaling Gateway function) at a certain special rate, plus the
wohange femsthe CF- Leg to FTN, based on the CDR from thepBiguatiing/ 026410

Gateway. A signal flow for unconditional call forwarding with IMSI

detache 0 subscriber registered with I-H is.shown,in.Eigure 36,

UNCO N%%%‘#Aﬁf?f‘ﬁﬁlﬂr SRS KG. g%ﬁ?‘};&?ﬁ Daﬁ%%sgéjﬁ Sgﬁ? o
is FEGIStEME CithisI Msiigrdaisits IpiBeiNirsuitsdoGrrs EHRd4dé snsragio o
HIR-Kihich eitheraketidins bnliNeimempeiRte b pbdsspasBioiNHe e held at

Signaling. Gateway with IMSI-H, MSISDN-H and SG-VYMSC-X. 5 the
PN CHE: S0 S I Ot BRI B R BB AR o
5 IMB4-] SIS DNe A VIMEESK -Eduwestbetballtedtified PRN on to

VLR-X. The fesponshsietermsiiMshdaiachpddo HIR-Hviathersigna rrvn
gatewaé., Since the HLR-H SRI-response does not go baﬁk tg the signal
i

gttty qPr et HEE TR Rt & SHAF B et ™ Ao oee CF-
FINgsorfSiNniodifiech aind 0GR 8 @rbkhedligas iteeCeadiey FTN. This is similar 20
to the case where the subscriber is registered with IMSI-H except that the
PRN quérySifgth fvR 5 goestfiiigh sl Sonariaeti fYihisdekghed and
10 UNKS6MNH1 TeQNAdd AL IMSDR\Y ARBANFiIgMS BRETACHED: Subscriber
is registered with IMSI-F: Calls to MSISDN-F The SRI-issuing VMSC-F or
GNBCH LN H MAR SRFTEARRBE G tHe! 25 Sighding ehasihes furEsrrd
withBEEPE 51l B 48/ Kdafess as MSISDN-F. Note that GMSC-F can
either rolite SESP-Hhéssag8Bion MERSDNuEteithed st PMVINISidemédiaiely or

ISGRIoviRRr WhICR s e nfigureskiodaia M CARASTHMSISIN IG-lowards. 1
the HPMN side or it is configured'in its own GTT Ig(}';J{E\?S.TP—F/GMSC-F) to

15 trdhs I ARNC R Shrs Paggpling (Gateway replaces the parameters with “IMSI-F,
Cdmsf@@mm@h%ﬂ!\ﬁ&ﬁéoﬁaﬁdgﬂah@ﬂtﬁv@a}?@dﬁ&ie%—f@ Tab?ler%pse
:Egeéiggﬁ\%@a&%&%% ghan i 1he MLPDNF 10 MSIEDI-H. andhissiesise

Rl message to HLR-H. HLR will eventually returns FTN to the signal
gadesvdy! 68 Yoes soths/eisas A5tpeeyy (8 sHsarbsEa FEFTABL BB Psegned o
RawNisg-mfgiearmGMSCrddiied sag SRemSignakinig: CatewBINtGhis is similar
G -H SCCP Called, Address: chaddress:. G T, MAISIN-E
o RS Sy BB ER AP B PR o

from HLR-H goes through the signal gateway in this case.

UNCONDITIONAL CALL FORWARDING: IMSI DETACHED: Subscriber is registered
with IMSI-F: Calls to MSISDN-F

The SRI-issuing VMSC-F or GMSC-F issues a MAP SRI request to the
25  Signaling Gateway function with SCCP Called Party Address as MSISDN-F.
Note that GMSC-F can either route SCCP megsages on MSISDN-F towards
HPMN side via a ISC provider which is configured to route the CdPA=MSISDN-F
towards the HPMN side or it is configured in its own GTT (of STP-F/GMSC-F) to
translate CAPA=MSISDN-F to CdPA=Common-HPMN-GT-of-Signal-Gateway.
30 Referring to Table 23, the Signaling Gateway changes the MSISDN-F to
MSISDN-H and issues the SRI message fo HLR-H. HLR will eventually returns FTN to

the signal gateway.
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SCCP Calling Address: SCCP Calling Address: GT: GMSC-F GT:
SG-GMSC-F SSN: 8 SSN: 8 TT: 0 TT: 0 MAP level parameters: MAP
level parameters: MQTQDN: MSISDN-F ffaranlT Mclcp~rrv []J1 M: S \-11

wO Moid2mow routes this message to the HLR in HPMN. HeRisgnds4ibs 410

10

15

FTN (PRN might be involved too) in the SRI response that is routed back
via’f,1 gnaling 5 Gateway and is modified as shown in TabIe 24. TABLE 24
Se fo-Response-trom {ytessaggiront-Signalj ateway -
irlHL@ﬁbl?lI%&hg g\?,i wa%mgé H;; SCC (ﬁ%@%ﬁ?ﬂ g" @(?@ﬁwa}’ -
CalleigiEsR TR CMSCF T OMED Sai & |

TT: 0 SCCP @&glling AddrgsssiGEP Calling Addregg. GT: H'—R{[’S‘Iﬁiﬁ\-ﬂ
SG-HLR-H S$$i: 6 SSNg6 TT: 0 TT: 0 MAP levelqparameters, MAP level
parameters: TETN: FTN FIN: #FTN Here #FTN isBimply a notation that
denotes a number whose mapping to FTN is 10 maintained in the signal
gatevv%%rﬁ%tgﬁg A& EEtual number could§GsPdeathing diess:the symbol
"# is again glhgical not Birtidt can denote "#",989" or som8

The actual ngm ber could.also be that of the pool FPMN MS{SDN-F that
corres vgpﬁﬁ&%%}lgDN F called. For ple, |fatrg§n MRISDN-Fis a
Beijing.Mgadite. number, theseont-should be te N0 present @é%ﬂ}gu

(g vyl ) IYALTRY

Mobile"number to establish the mapping. 15 Note that the poor #

assignmem@eniwmaaﬁew{tﬁt&&@ghapnen&mhimegitsttatt@@ettmaeltrta\t
im ia%el tf()e ‘h &ﬂﬁ call.h een forwar gields ;/\gtlﬁl: qucm the1
of the umber o Aum ers ﬁtepacst use of a pre ix for the - &
nmﬁmwﬂ@%@ﬁf@@maﬂ?%ﬁéngmg since every SRI-issuing
69 WO 2005/018245 PCT/US2004/026410 VMSC-F( there might be
hupdr f not thousands of VMSCs) will |s conflgured to route the call

via

SCCP Called Address: SCCP Called Address
GT: SG-GMSC-F GT: GMSC-F
SSN: 8 SSN: 8
TT: 0 T 0

SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6
T 0 TT: 0

MAP level parameters: MAP level parameters:

FTN: FTN FTN: #ETN

Here #FTN is simply a notation that denotes a number whose mapping to FTN is
maintained in the signal gateway function. The actual number could just be that where
the symbol “#° is again a logical notation that can denote “#”,”999” or some prefixes,
The actual number could also be that of the pool of FPMN MSISDN-F that corresponds
to the MSISDN-F called. For exampie, if the MSISDN-F is 2 Beijing Mobile number, the
poo! should be filtered to present a Beijing Mobile number to establish the mapping.
Note that the pool # assignment is only made when CFU happens, not in registration
time. It is inmmediately freed when the call has been forwarded.

While reducing the use of the number of FPMN numbers, the actual use of a

prefix for the notation #FTN could be legistically challenging since every SRl-issuing
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routing charges will be applied). The FPMN # pool choice on the other
hand will cause the SRI-issuing VMSC (if 5 not the GMSC-F itself,
including those with optimal routing capability) to route the call at least to

wiberEied for the chosen number from the pool. Only GM$&AFswiltthens
is configured to route the call over the leased line. Another challenge for

the prefixed based roac t v0|d ed approach is
S S L gt NEAEP U FSLIBHERG 7y MR O RGBS o
is condigered toarthateatisd hmnvlaethleeIeasedrhnemmﬁﬂeﬂmge@mal DD

#EINi G Magettia) %ggpl%g d to use loopback circuits to send ISUP IAM
message to the Sﬁ % atevl\ﬁy based on the destination nhumber, T

voice truhis ZRMN SRy yatehsy Frapiltseing VMSC (if
5 destinat diMMRIbReei) tneuciad FDN anﬁi vptibes rthegatkpadkiio theute the call

CMSGaH, GMSEd 1ol dRacall dbNebm: e MM s\hasrber milkbe ;.

charged for the 1-way reroute IDD (from FPMN to the Signaling Gateway
furienbayed 19 et spll e irdepkisi#ife charge for the CF- Leg to FTN,

based onthen&DRIfeagn thatBSigréling Eatowayad signaldiea fonhe pool-based

“”CO”dAE' l]q&ail]rﬁ?lg}é‘{%%ﬁ%g MW@&@%@@%%@WM%&&@H

reg tere WI'[ IMSEF Is shown in Figure 37. 20 Since we ignore the PRN

10 query, tHiEMISEKE SinmAETFtHE T WREAH NASThFI lreseislerts fedtekvintrdon

V%MN@(G@Q:NE ITE 1€ DAk €3A0 Luf=QRPAAAD Nt EM&h&TMEﬁﬂéS@ig& to
SI nalg #e(\_‘rv Et‘é/ fung& 01?%1 egeslt 151Tr|1\| 1“'{180éh61%%mc%caestrl\l{ln IsSaQe 1eid at
elt ert e deTault nur%ber e.g. voicemaill) Is chosen or error Is returned to

|SGM Rferdty S EpalipRerartRe BansshstdriEneE VIS TS EINC RIS ASTEI IR routes
Thise@xTeRtion t}@r@tliasg:me@mmsmﬂﬁesmmdtmm following

5 Gl SRR SRS SR DU o o

sutssiéebegrialing Pﬁvrm@a”nngm SBDNWP SpeThkereal|give rES1sTeR ok dre CF-
rogted nerRallde MMe Cor withaut 9QRIiBIGMER.the Signaling Gateway-

When a conditign Icalgorwardl event ri ers CFN
CFB), thg&\ftﬁﬁ%on‘f inS the'| Eﬂﬁé? e"é% UMb élrggaﬁd fo % E‘E:ggﬁ od
thetﬁmz@nmwelv@wm/mem PEEWSID041026410 VMSC

20 generateﬁr@@uvg diRrERRRA 4he subserber is bilaghiprning Gis-H i
CONDITION@AL (‘S/A&W%RWARDING IMSI ATTACHED: MIMM

NEBEEeLY MSISDN-F

CONDITIONAL CALL FORWADING: IMST ATTACHED

If at the signal gateway fumction, the received FTN is the same as MSISDN.F,
either the default number (e.g. voicemail) is chosen or error is returned fo ISUP query
25  whether the call is staﬂed on MEISDN-F or MSISDN-H.

This excepiion haﬁdling mechanism is assumed in the following discussions and
will not be explicitly addressed any further,
CONDITIONAL CALL FORWARDING: IMSI ATTACHED. MIMM subscriber in
HPMN: Calls to MSISDN-H
30 The calls to MSISDN-H are routed normally to VMSC-H without going through
the Signaling Gateway., When a conditional call forwarding event triggers (CFNRe,
CFNRy and CFB), the VLR coatains the FTN for these numbers and routes the call to
the FTN directly.
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5 The calls to MSISDN-F are routed by SRI-issuing VMSC-F or GMSC-F

to the Signaling Gateway function with SCCP Called Party Address as

MSISDN-F. The Signaling Gateway function transforms the message as
wehawotizkable 25. TABLE 25 Send Routing Info from GMS&e-HiM@ssass o

from Signaling GGateway , r to GMSC-H SCCP Called Address: ' SCCP

Called A s: GT: MS -F GT: DN-H SSN: 6 SSN: 6 TT:0

T 0 SOOI AR RO S € eSS PG s o OF

S&GLHMSC-F SSN: 8 SSN: 8 TT: 0 TT: 0 MAP level parameters: MAP

Ievel arameters MSISDN: MSISDN-F MSISDN: MSISDN-H 10 GMSC-H

Bfég}fgﬁﬁﬁ@ﬁf%#@beéfg@@% VM, Siefeets

the Igln rés sends it back in SRI response to the Signaling

Gateway: ' kallaes¥ad el -ff aans forisd duSRhisswinin Vidsle 2 6r GSISGBILE the

265@%@%5@&%9@@ nfgnRRapeRaestem MarsagedromiGignaling GatawaY The

h

HESR I- |ssu VMSC E or GMSC-F via %I\)/ISC H SCCP Called
A dﬁ‘%%é”gs %‘i{’o‘b"r‘ési%mé CRESERISTIPWIIEISEF SssN: 8
SSN: S TT: 0 TT O SCCP Calling Address: SCCP Calling Address: GT:
HLE $SSG-HIR-H SSN: 6 SSN: 6 TT: 0 TT: 0 MAP leyel
pararn%‘fé?sRWPg@f&fp%WaﬁMﬁéFﬁMSR N wgﬁmﬁw §mwlm§ﬁm
T1WS vt Yk kaaas '
g e ress:
numk GRS W to the T: MSISDN-H
SSN: 6 SSN: 6
T 0 TT: 0
SCCP Cail@ng Address: SCCP Calling Address:
GT: GMSC-F GT: SG-GMSC-F
SSN: 8 SSN: 8
T 0 T | 0
MAP level parameters: MAP level parameters:
MSISDN: MSISDN-F MSISDN;: MSISDN-H
i0
GMSC-H routes the request to HPMN HLR. HLR issues a PRN to VLR-H and
gets the MSRN in response. It sends it back in SRI response to the Signaling Gateway.
The message is transformed as shown in Tabie 26.
15 TABLE 26 _
Send?Rou’tm Info R
e 11| GMSCF vid GMSC-H
SCCP Calied Address: SCCP Called Address:
GT: SG-GMSC-F GT: GMSC-F
SSN: 8 SSN: §
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
MSRN: MSRN-H MSRN: #MSRN-H
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as explained before. The SRI-issuing VMSC-F or GMSC-F routes the
ISUP JAM message via the leased line to the Signaling Gateway, The
loopback circuit is used with signaling going through the signal gateway.
woheaSigaaiing Gateway maps #MSRN-H to 5 MSRN-H andtogps:baakes10
the signal at GMSC-H. Call is routed to VMSC-H. On trigger of a Late Call

Forwarding eyen ENR, CENRY), VMSC-H routes the cal| t .
correspoﬁn mél?ﬁ&ﬁsr%%h eIrS,Jﬁsﬁaﬁﬁuﬁgl)@ﬁtﬁeﬁléeﬁ%rﬁt%@%pfﬁg tsolélheg%&gﬁl\ﬂ
gatewaslaseh ehffere il ovRldssoins A MREAingr CEHEDR wetifsLEF WidhosM

happeRed-Giathe B 18RS We e g £alkl O C ONDITIINAL CALL QR
WADING: IMSI%I’T%%HED_: MIMMsubSﬁ;lber in FPMN When a MIMM

suBERHIE SRR YEL AT HPRARROPUBAN R iea e Rt RMARGEE to
5 of ¥ieR&itblsuriblernsitiable thtcrenhintthdISCR. Howeverdiingfie-ldcation
update foy, MMM sibserher At FRMMwitRJMSIHratherRignaing: Gaieweay. o

can change the FTN value based on the FTN value, subscriber's FTN flag
an @RS GBS PR YgEER RS ({A-F) and the subscriber's
MSISDNFEe IDﬁRﬁi Eﬁﬂm@lﬂﬁ virdl | st begrtsuistitutedi iy dhefiSignalongal roaming
Caiptapren iSRG naaliubDaR KA EMNXL L lar a MIMIM
subscriber with MSISDN-F if the VLR-F network, FIN network, and

10 MSISDNZFONGHVOALh FDR1EADEEP NG FMCYIDDT MR 6. chnsdintairrdy
by HPMN, 9L, e suRicHbersdr [¥iagchanganliag weael dDiScase Atk

call forwarding will be 20 directly routed to FTN without gongt_’lhrough the
sigral yalisway heambierdrrrl Sosermintehs PRMROWR IS BN Hitipstion
rangedy ik -HietivoartistangerFPMNetwoTkIRR) ehE Ol-axan [deathe entihange.
copl f | EEMN, netwask Ghi i hen 2 ﬁalpn as, .,
FT%%?Z.\C?%%%&%EO iélr#\guémbers,(”zlltﬁ\I ﬁlf%@%gg@eﬁaﬁﬁﬁg signa ‘Sc”bers

15 gofteiieay lopatisther dkdmie tsuiePtraltrat SRESHIRdVIindka RENvirs HaKaot be
thevestrigst ivythe Beleling kR e Beilngdy BESENDBi% USe GINVNhes R-F for
MIMM-in.a Beijing VLR- -TNds, a ng Dong Maqhile number,
A T S S ML s, SR S E . i end
th&/EdBIRNIE s e ohesechmenrpa Fetheam e paEN asitheRined (aridPgd! or
prendngirtARMNSINTRe Jolgwing Wilkanlyfagy <28, the: caserwhaiens NI be
has been cha %dn&nt is_case, forwarding.cal|l need be routed back to

20 th§ %%%Féioageéi\'%ay Wﬁfg 085 3 %@S‘é%e%haﬁ%e‘%ﬁ‘%%nmg purpose. 72

WO 2005/018245 PCT/US2004/026410 CONDITIONAL CALL

ARRLA g R MIMM subscriber in EPMN: Calls. ta

RBYALAR
1 ERIR] ; AYPOEK (3988 yo & S RITBEHE B8 HpMNTHIDESTTplcensp

g?glLeslsggé}%)%%%gzﬁlﬁ?gt{ﬁgg F@)P%:[goi‘ éﬁplg?'l_\lf}NRnlest\%%ﬁ(SS,aé.g hi}tkg IUI‘O ile. Then
25 as long as FTN is a China Mobiie number, it will not be changed by the signal gateway.
Another example could be that only provincial networks have the entries in the table.
Then if the Beiiing MSISDN-F is used by the MIMM in a Beijing VLR-F but the FTN is
a Guang Dong Mobile number, FTN will be replaced by the signal gateway. The exact
network entry in the table depends on the billing arrangement HPMN with FPMN (and

30 provincial FPMNs), .
The foliowing will only focus on the case where FTN has been changed. In this
case, forwarding call need be routed back 1o the signal gateway which can then generate

CDR for billing purpose.
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5 Location was routed via it. The PRN message is transformed as shown
in Table 28. TABLE 28 Provide Roaming-Number r Message, from
Signaling Gateway from HLR-H to VLR-F via GMSC-H SCCP Called
whAddess2RCCP Called Address: GT: SG-VLR-F GT: VLR-Fr@aN204m24410
7 TT: 0 TT: 0 SCCP Calling Address: SCCP Calling Address: GT: HLR-H

e ool R R Rl o AR AR G Wi

IMSI IMSI F VMSC: SG-VMSC-F VMSC: VMSC-F The PRN response is
also rouf Hadk et IBMRIE OB MR Bidhaifi®@er St dgrer pigdress
mes IS IEANSicrHe® dsssisowPRN Table 3niML &S Braidde the Update
s aaming NmRetReshonkesesade AR RIIAIR A GRIGH Y Tl
VLI2-F, to HI R-R via GMSC-H SCCP Called Address: SCCP Called
Address: GT: SG-HLR-II GT: HLR-H SSN: 6 SSN:6 TT:0TT: 0 SCCP

C A d8ress: Qf‘f—‘D {"o!hnﬂ Addrecc.: ("T VIR EGT-SGCGNANILR E SC |\|
s

Illlu L\%AY LA Ve L n A4

F:“é W Tevel paramete v%lslﬁi%%; v’@bé%%%‘@%tgageway

NP RV }ngbmwom\l F—Agair VN IS IRl & notation-that
represents grumber thagmapsip MSRN- 15 F inghe signal gajgway
function. GM&E-H routegthe call through ithe looglaglc circuits with

signaling goirig through the Signaling Gateway. Sighaling Gateway maps
#MSRN- F to MSRN-F and loops back theg signaling with the voice ports
establ%@fé%%l@gllé@’}ﬂlss 73 WO 2005/01 3@@@?’@%%’2@@%@26410

SG-HLR-H
SSI\ 6 SSN 6
TT: ¢ T 0
MAP Parameters: MAP Parameters:
MSISDN: MSISDN-H MSISDN: MSISDN-F
IMSL IMSI-H TMIST: IMVISE-F
VYMSC: SG-VMSC-F | VMISC: VMSC-F ;

The PRN response is also routed back {o the HPMN HLR via the Signaling

10 Gaieway. The message is transformed as shown in Table 29.

TABLE 29

“SWCCP Called Address: SCCP Called Address
GT: SG-HLR-H GT: HLR-H
S8N:. 6 SSN: 6
T 0 TT: 0

SCCP Calling Address: SCCP Calling Address:
GT: VLR-F GT: SG-VLR-F
SEN: 7 SSN: 7
TT: 0 TT: 0

MAP level parameters: MAP level parameters:

MSRN: MSRN-F MSRN: HNVISRN-F

Again #MSRN-F is just a notation that represents a number that maps to MSRN-

15  F in the signal gateway function. GMSC-H routes the cal! through the loopback circuits
with signaling going through the Signaling Gateway. Signaling Gateway maps #MSRN-

F to MSRN-F and loops back the signaling with the voice ports established at GMSC-H.
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GMSC-H routes the call over the leased line. Note that the routing
criterion is such that all calls from GMSC-H to a FPMN number will be
routed over the leased line to the GMSC-F that corresponds to the FPMN

wioumiehsbhasorder to detect and handle Late Call ForwardingedRogamwanes410
offers the 5 following two solutions. In both cases, special care is taken to

m@ﬁsﬁﬁr%?és !:y cé lgvep @% e‘g‘ggé‘%%g Q]” tles tnatp ’sﬁ% %% in agr?tgyﬁloéngu% that
time; otherwise Signaling Gateway will' no able to determiine whic

inédraig TemteMWe edhireatdd Withntebec it ETRUteh enciLBF lespedtine to the
trigogse.- T aachieuedhiseeatimiatais.maintained for each subscriber

roaming.in FPMN when a call has been routed through to FPMN sid

There S BISSAF1E R0 A8 (A ad P RRBET the CATFES i e
hafedtednonmedisidor forwérdestsatedet not Whkmamerkealiristhautely one
thiguglshe ianaling raieway Qv tResamensuRReHhersiksuel as|igy win

exists and the flag is set, the call Is 'mmeegiately forwarded based gn the

CEE ARG RIS OPthAT ISR ARSE SRIRESHH & AR IS 2iRardd ™ when
WHREHF IS dhetogis.conneblied chiseleastdsorel 8Rmeveaiis! andked. dubthider
W%{afﬁ%'é Ve .canfar %E%e%ﬂ%ﬂté-actﬁr&@@ l_?@ BHAROHEd BYcIDEs aiso o

signal gateway. If the SRI or PRN request is received at the Signal L
10 g ateqidy el fhiterihg edietienid e dhBat ReRdy landisdisteratrist ep fmyarded
thet) 2tiftit is the MSISDN-F of the MIMM subscriber that gets called,

then, a) {j;he %p'ii@%@'JeﬁytlE‘9&&&?%‘%‘3{%?%4“@%&?&1}}%5@%{@ BE the same
returned with a new #MSRN (ho MSRN will be requested by the Signal

gast‘&ﬁfé%?riﬂgtﬁ% @éﬁ?ﬁiswﬂ%‘i}tﬁ rﬂ‘}&viﬁl 5 fﬁ@ﬁ%‘ﬂe‘é iipe el Biperfed
it isamat @RICER wWithlithe GERs 3Fivalue:ifith ek blvalUBhisfamptylcand B)en
if gptimal. ing.is; al h RN will s$i - hut ift is.

15 | R R et AT EERE LR ATHORR LA AAE wac
b FHHRHEF M tH L REVEMSRINCRAG M BRI g Batilissteld By (L or PRN
Sigat gatewayydnsteadsemdy gatiorwaraingswild e teggaiethwislibkther is
varlue1 igrjédsat W§ﬁ¥llor with 30 the CFB value if the ECF value is empty.
In'Both cases, the'défault CF value can also be used in place of the ECF
value (whether it is emﬁ)é or not). If the subscriber is registered at FPMN

20 anbithetsptisiaPdutield SWad gz gakt Withnot be returned
with 2, new #AMSEN (g MSRN %ﬁg‘é@%r uestes %f:het Ri90al %%‘%‘f‘{é‘%)hew

insted QWEW oAl & [lagered vy %}4@ 548y cal
empty O, &Iﬁﬁ% By ale NG Gl W AR s SMP At EhWQr with the CFB
25 2005/018245iRkTEHS 2004020440 adhe call state is copied to the shared
mempyy optine REsar vl b e eMenISHN will be assigned; but

if it is the MSISDN-H of the MIMM subscriber that gets called, the request will not be

returned with a new #MSRN (no MSRN will be requested by the Signal gateway),

instead early call forwarding will be triggered with ECF value if it is not empty or with
30  the CFB value if the ECTF value is empty.

In both cases, the default CF value can also be used in piace of the ECF value
(whether it is empty or not).

If the subscriber is registered at FPMN and the optimal routing is not allowed, the
35  request will not be returned with a new #MSRN (no MSRN will be requested by the
Signal gateway), insiead early call forwarding wil! be iriggered with ECF value if it is

not empty or with the CFB value if the ECF value is empty.
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failure of the chosen signal gateway in the set up of the ISUP loopbaclc
call, the other gateway takes over the signaling. The call state also
includes periodic (e.g. a configurable X seconds) duration update. When
wiheoeathizseleased, the call state is 5 cleared after it is usedréarligileh GiE 10
in the database. A call flow is illustrated in Figure 38 Two ways of
implementing #ETN represent depend on FRM |tch cap b|I|t|es
The e oo e s, o MO TR e o

edeinsupistrdesTh gk gAteman debe derr, BubobiH &emrar@l@@béhrm@er
Iagge\myﬂa@ésltéet HrE Ngsfrompeither EﬁMaher HREMNelR seerbd isle. 2

a or each ond war pe ds
s D e g R e e S
5 valgerfdrbedh lsub@trm?enls‘,GDReat@s é@ttttaippm‘g Béitiese s thiaséiitsdadteigure
M$§SDN (#FTN) from a pool and 15 the actual FTN. SG needs to
manage this mapping as follows: ( needs to delete this mapping and
e tho MESBR W BV U8 BB O HORREL R ErIhe gre?
andpatidtieit getsfasiothteramnisere Sifbsorivéi Nafam eithe stasadalBie valestor
D%EEHE%@F}E%JOF}?}E'@Ps%ﬁﬂ?%ﬁié%h&@ﬂtda&Q%%Y@%&Bﬁ&@%o%@nf?%%@q{&ﬂber

b) In case the call forwarding is.changed to a different number, Insert

10 SEhEEARe RS UMl Ho Rbtel B ML RSB S RABHE T o
charigetdeimdppmglilg yserk SnbsbringhdataNHaBNemgamme{BHN VN and
befpsenthe mapping maintained in Signaling 25 Gateway is not changed.
Otherwrse the mapprn will be to the new FTN in the Insert Subscriber
Data méZ&5ENW —%f) There are two ways of
creatingStieppaob ef%lph#@b@m&natt@ qampmamemqwmq) frome pool and

15 MRLSRMH-RUERES. G &%@gé%h‘&’:ﬂ %t%‘t%ﬂo%o' with FPMN
MSISDN-F 30 numbers. The former has the advantage that it is less
resource stressful to FPMN. Howeve §ver GMS g Beijing GMSC) in

t

s%?r? ﬁ%ﬁﬁ?wg’% A %t d@fﬁfﬁ

~g advapiage, CF ca s wi I guarantee to be route to GMSC F with
any conflguratlon on their GMSCs. Only GMSC-F that has the leased Irne
3% canrestins isiconfiguiag fodautedhe caltford mNtey anihe Jenseddinmta
Noteeilis bdhsstithiebp Gl B fatt TN Baiscabrafétneod splitioy: Gl candpBSi . 1f Insert
Besidebsditibie &ty ire di SOl Mo dlintSUP marp SC CRnwitied il Sdnaling
25 num@rwaeareatéma%@%rrmmstem@ahawﬁm%ﬁe@rfeéﬁ\f pigdnsert
JUSt 18R v TRcE s mFReSgHEithg ERESWAY 5 BE6L send any ISUP or
hemessagﬁv%t' SRl NmDer T SAMRANAR Lk MY S R R E Wi
kht? H numbers; the other is to populate the pool with FPMIN MSISDN-F
a0 numbers. The former has the advantage that it is less resource stressful to FPMN.
However every GMSC (e.g, Beijing GMSC) in FPMN is configured to route the call
1o the GMSC-F (e.g. Guang Dong GMSC) that has the jeased line fo GMSC-H. The
second has the advantage that LCF calls will guarantee to be routed to GMSC-F
without any configuration on their GMSCs. Only GMSC-F that has the leased line
35 comnection is configured to route the call on #FTN over the leased line.

Note also that the pool of #FTNs is shared not split by SG1 and SG2. Besides, it
is assumed MSC will route all ISUP and SCCP with calied number = dedicated range of
MSISDN-F and #FTN o SG1/5G2.

40 So just to avoid doubt, the Signaling Gateway does not send any ISUP or SCCP
message with called number = same range of MSISDN-F or #FTN back to MSC,
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WO 2005/018245 PCT/US2004/026410 Care is taken to make sure that
only one Unanswered Call is in progress at any point in time; otherwise
Signaling Gateway will not able to determine which incoming leg to be

weonngseiegkyith the actual FTN when LCF event triggers. Opefdddddlozss10
each LCF Condition type 5 When the Insert Subscriber Data is routed via

the Signaling. Gateway, the gatew aintains a mapping between
MSISDNE TSN A P e 1 O RN L EERRE sy 2
illpstrdtadtimeT abkr SO aPidHB T AIFRBW oF Higtirebdoto PaBIEgEhich incoming
callfeswardingctable:MASINGFFBal fepvarding e alkferwarding

MSISDNC-)H e valueh ngwe .Substitutes the original FTN values with

ne PTIN {or eac ongdifi . .

the corresptrgﬁ?ng'vﬁué’%n—eatgr—%rwardmg event type in the

3 translateWinscheSubstribis@iben Prissagogehtts VeRBEINRGUEORY, the
3‘&%@%@9%&[&%&/%%;3 Iirtlglﬁ%&|W§D§-@%T%)W%r%§tgﬂ§{ﬁames for

-F and routes the call to the corresponding number. Note that the

cab T B NN MY 13 PBACH S GF OnUREh ™

n_d GMSC-H is configured to send the calls using loopback

forwarding a
cirEABI B sijhEligreiratigiiethe Signaling Gateway. The Signaling

Ga con exthadts théooanies Gl valdertraiing e MESENAM

extracts the LCE n\léhmmlnn hased.on thEEREmher the callwas fonvarded
Xtracts-the L. evetype basea-ol-tieHudmbeltne-can-wasStorwaraea

U

10 .

to. Itthen releases the current forwarded le nd C) of the call ,while
Sl manr TS RESDER e e oS o B o o E M cac
fofdrdedveoding FVRRE rynd e D tepdlaietriaset Hipseokend ais thessage sent to

?ﬁﬁﬂ@m‘{a{q@w ﬁltﬁﬂtﬁg%aa?awgéeﬁ?tgmwggﬂai@l% lExENWﬁHHﬁﬁ&tion
S a ves optimal routing, o te-Call-Forwarding. It also generates a
U St e ol b e e e
15 numitet Sdrerepride KuorEP iNea2b The skeonitivnplemiediagiendMSC-H is
regommparieddt OGNADNiis supastes libeth: HEMN.ANS FRMNYeag;
CSL and China Mobhijle satislg%étl_'s requirement. Chl'%?; I\;I(g)ak;%% lgjﬁs?s IS(I%UPmg

fol A ¥8Ye HstwoE B RS A58 GEE¥ T TteAvorking DTUB isom the
SuiSHaT s\ UIONtaktixobg hGo t Redirec ing NurtipenortiRedir ectiornNomber) to.

Unlike thei.GEUicase whesp#ialiNids aninassigpad fram,airaehwienE e

happens not at 30 registration time, the first implementation would require

20 sueresPabE GHine P FoRnd Fiblent e ittradom e ihbmEF Y epnger (O leg)
triggecect drynotid e WCOH00GN UBRM 5-RETAKBR2004 /02626160 chraihitePivipinal

will e Gonfigurad fo-anoly gne.of Miﬁﬁ’&m@m@@yﬂ%ﬁdg kG ERbrates 2

examEIe, China Mobile can be configured to have the O

im%Fe t e aRbFRRsh does not require reserving a pool of MSISDN numbers from
HPMN or FPMN. |
25 The second implementation is recommended if OCN/ODN is supported by both

HPMN and FPMN (egg. CSL and China Mobiie satisfy this requirement. China Mobile
yses ISUP for all core networks but TUP might be used Iin interworking, TUP also
supports OCN although not Redirecting Number or Redirection Number). Unlike the
CFU case where #FTN is only assigned from a pool when CFU happens not at

30 registration time, the first implementation would require such an assignment from a pool

at registration time whether LCF is triggered or not.
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Macau FPMN can have the pool implementation. CONDITIONAL CALL
FORWARDING: IMSI ATTACHED: MIMM subscriber in 5 FPMN: Calls to
MSISDN-F When the user is called on MSISDN-F, the SRI-issuing
wWoNMBEsBsGMSC-F issues a SRI request to the Signalingreatesyaysaitaio
SCCP Called Party Address as MSISDN-F. The Signaling Gateway

Routing 1o o L A SRR

able iy TABIT
one

el%lta‘tc"o s in LCF,
gna et eway

GNiScimEe Ehiraliedi parbssodgep @dwéfd it @r%@sm@wm@iem NiHle

G vl SENEana Be9oN ifpltheflafidi.0 SCCP Calling Address:
SCCP Calling Address: GT: GMSC-F GT: GMSC-F SSN: 8 SSN: 8 TT: 0

TTCONPARPOS ]

sataim etersy KA ey el g3l afiEr SN S | BDIN MBISD N in

5 MSTIBBN GNs I8N e HLR issues a PRN request that is also routed
via the Sigraling @gatexwamlamnimmmad amslgﬁmg MSOIE 32GMEC-F

ISBSLE 32§R50r\éldeSR oan |n
from ul-eé 5: V|a

essa

Bt

SEEPE A

Gat ?)%SS as

e as

AdIRESENST TE G e @aﬁwm@i@s Koe PRI GNSSRETF: SGGWF. D @@@iﬂ
Calling Address: SCCP Calling Address: GT: HLR-H GT: SG-HLR-H

% 6 TT: 0 TT: 0 MAP level parameters MAP Ievel parameters

SSN: 6 $
10 M§éﬁ .
IMSI-F* MSISDR
SCCP Calied Address
GT: MSISDN-F
SSN: 6
TT: 0
SCCP Calling Address:
GT: GMSC-F
SSN: 8
TT: 0
MARP level parameters:
MSISDN: MSISDN-F

SCCP Called Adchess
GT: MSISDN-H
SSN: 6
TT: 0

SCCP Cailing Address:
GT: GMSC-F
SSN: 8
T 0

MAP level parameters:

MSISDN: ' MSISDN-H

The HLR issues a PRN request that is also routed via the Signaling Gateway and

is transformed as shown in Table 32.

15 TABLE 32
ProwdeBoamm Nupibe Message: i‘rom Sngnahng Gateway i
Srom HLRH 10 to' VER-Fvia GMSC-H
SCCP Called Address SCCP Called Address:
GT: SG-VLR-F GT: VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
MSC address: SG-VMSC-F MSC address: VMSC-F
IMST: IMSI-H IMSI: IMSIE-F
MSISDN: MSISDN-H MSISDN: MSISDN-F
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WO 2005/018245 PCT/US2004/026410 Note that MSISDN is an optional
parameter and if present, it is replaced with MSISDN- F. Signaling
Gateway also transforms the PRN response as shown in Table 33. 5

wbARsm 83sProvide Roaming Number Response Message i signalings o

Gateway from VMSC-F to HLR-H via GMSC-H' SCCP Called Address:
SCCP Called Address OT SG HLR-H GT HLR H SSN' 6 SSN' 6 TT' 0

param ters number IS

5 ret@omsm response to GMSC F or the SRI |ssumg VMSC-F. The

10

15

20

25

SRI-i$34REY NeabnifigON il REsfORNES th@t\@%é@eﬁi’éﬁ%ﬁéﬂaﬁﬁg@émw
leasedsling IVBMFC-H. GMSC-H sets up ihe ERwithilogpsachkcircuits. -
with sigaalingal&dgalagshrough the signal gawayaflsdctitieskhe signal
gateway instfilcts GMSCS¢4digeiiup the dall on thdreal MSRNER-When
the LCF eveifhiggers, VIMSC-F forwards the call$8Nhe FTN $ent as part
of the Insert gﬁbscnber Data message. The call floéw is similarko the call
on MH e. 15 The detall e.is.depjcted |n Figure 40.
CON )%?%HN% dg%éR\A/ARDING IM d?%é%i)r é%‘f GOV
MIMI\/Isubscrglgex in VPlVl’N with IMSI-H.: Calls to JSISDA- H;Fﬁe normal
GSMiprocedures apply t@ this scenario. CONDITIONAL CALLy
FORWARDING."' IMSIATTACHED.: MIMMsubscriber in VPMN 20 with
IMSI-HYIER kv tbSI8EIN-F The call flow is ss\déseilipadiatare. Since
FTN it ¥hanged durifd¥8&ation updatd MERNMSI-H, normaVSBR-F
handling apphes CONDITIONAL CALL FORWARDING: IMSI
ATTACHED "MV EuBEeTisar gD NRIvies s Pt is Eomis SRinstying
25vmsceall flavsis-asuiesoriisd-befom =i %m&mtemedtﬁaﬂ»m over the
lr?oclr?%!@gelgl_hé% [ﬁpﬁ%s %Nﬁ\dé:caf—z N u'?la & %alll oop z(t)c@{aclu[gmp Inigg sggneahng

going through the signal gateway function. The signal gateway instructs GMSC-H to set

up the call on the real MSRN-F.

When the LCF event triggers, VMSC-F forwards the call to the FTN sent as part

of the Insert Subscriber Data message. The call flow is similar to the call on MSISDN-H

in this case.

The detailed trace is depicted in Figure 40.
CONDITIONAL CALL FORWARDING. IMSI ATTACHED: MIMM subscriber in VPMN
with IMSI-H: Calls to MSISDN-H

The normal GSM procedures apply to this scenario,
CONDITIONAL CALL FORWARDING: IMSI ATTACAHED: MIMM subscriber in VPMN
with IMSI-H: Calls to MSISDN-F

The call flow is as described before. Since FTN is not changed during location update
with IMSI-H, normal LCF handling applies.

CONDITIONAL CALL FORWARDING IMSI ATTACHED. MIMM subscriber in VPMN
with IMSI-E: Calls to MSISDN-H

The call flow is as described before. If FTN is not modified during location
update with IMSI-F at VPMN (e.g. in international roaming), then normal LCF applies,
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WO 2005/018245 PCT/US20041026410 If FTN is modified during
location update with IMSI-F at VPMN (e.g. possibly in national roaming),
then optimal routing can be performed on late call forwarding in a similar

woaysasseisre. In this case, the LCF number will be going beckig fafiMN410

10

15

20

25

30

network. FPMN network will then issues ISUP loopback to the signal

g atewa)ﬁﬁgiég}s %g?i?f?eﬁ) %Un% SREMAlIQLING W fhereal BN (-Qée possibly

detailed s depicted in Figure 41, CONDITIONAL CALL o
FORARDRIGR VSRRl Peste Vi b setserrseriraemallieiting in 2
IMBifai GallsatopMehS DINEs ThescalkliDorisassiesenibed pafereatk HE NPs/IN

not modifi ring. locati 10 update. with IMSI-F .at. VPMN €. . in .
ot b st e e
lothgtioaripaiaer g mSierahy/pMIKIRE. g. possibly in national roaming),

since theigalbwas diectiaspuiadireguFEMN to VMSC-V without going
through HPMN, FTN will be handled normally, that is, no optimal routing.

MOBYLE TRV INAT EDISMBIVY (t: i8S s Ad € N AR At AR M1 M4 rsbrnST iy
wilite MBle - plle e BIIS-I any GSM network irrespective of it being

sent to i SRINAbOIsMS kibed Deter&MSraould ke seaifsanddiay location
SMSC. MOBILE TERMINATED SMS: SMS to MSISDN-H when

Supdaeibsathi VISPV GNP ikl initlierhSeal 2guiopn tileG S TSgplies.
operations apply irrespective of whether the SMS is sent by SMSC-H or

smsc-X MsEmedifrsirneisrtisn sett o SME B AWorkifg(e-e. possibly

ttlen bet HPMN d XEMN. MOB T INA S:
S STSaRES Sk dErS s nebt Gt TOME IR Siou
MINIM stk gisters Pt SRMNWIIMP 1 #ad the Y SSRGS SN

address is modified to a signal gateway GT. To VLR-F, the signal
g%@ﬁ@wé%r% subscriber and it also knows the VMSC-F of
the subscriber. -X' (SMSC-H, SMSC-F or SMSC-V) issues an
SRI-SMitgstisavistaRdHhay R -MIHAS tHEaihereks! drtrlsiy retriy Gadwagny
asie sendngiMaecandoretueng itdnt RIS B0 eIeeN SMBE XIS could
is ggesmafFSM to, CSignaling Gateway. The Signaling Gateway performs

the transigl%?oaﬁl%g Shown in Table 34. 79 WO 2005/018245

PeDLIDZ20RA0A0MD T8 sS4 Mk ESNMHro R~ Mstr13eMe s8age frorm i
SigwalingiGateway to VMSC-X viaGMSC-H

Normal GSM MT SMS operations apply irrespective of whether the SMS is sent
by SMSC-H or SMSC-X, VMSC-X MT SMS CDR is used for SMS Inter-working
settlements between HPMN and XPMN.

MOBILE TERMINATED SMS: SMS to MSISDN-H when Subscriber in XFPMN with
IMSLF

When the MIMM subscriber registers at XPMN with IMSI-F and the
VMSC/SGSN address is modified to a signal gateway GT. To VLR-F, the signal
gateway is the HLR for the subscriber and it also knows the VMSC-F of the subscriber.
SMSC-X (SMSC-H, SMSC-F or SMSC-V} issues an SRI-SM to the HLR-H. HLR-H
has the address of the Signaling Gateway as the serving MSC and returns it in SRI-SM
response, SMSC-X issues a FSM to the Signaling Gateway.

The Signaling Gateway performs the translation as shown in Table 34.

75



SCCP Called Address: SCCP Called Address: GT: SG-VMSC-F GT:
VMSC-X SSN: 8 SSN: 8 TT: 0 TT: 0 SCCP Calling Address: SCCP
Calling Address: GT: SMSC-X GT: SG-SMSC-X SSN: 8SSN:8 TT: 0

wo ki@ Myap-level parameters: | iap ei parameters: IMSI: IMStrHdM&liz6410

5

10

15

IMSI-F SM-RP-OA: SMSC-X SM-RP-OA: SG-SMSC-X Note that the
re(ii L Ehaﬁqidress SM-RP-DA is based on IMSI-H (or LMSI), there isn

[N

needim NSO TR RING VST O LI

sccp Chi |rgig ]oﬂ?rlé' as also been chat NCETR ABSPONSE
also geeF ARG SNaing Gateway agSHEWLL LliEas. 1 ABLE —
35 MT.FSM Besponse framyisCrX Message frqgy-Signalmgy~gateway
to'SMSC viaSBWSC SCCR Called Address] SCCP4Salled Addrgss: GT:
SG-SMSC-XIGT: SMSCX SSN: 8 SSN: 8 TT: OTT: 0 SCCPuCalling
Addregss: SCCP Calling Address: GT: VMSC-X GT: SG-VMSC-X SSN: 8
SSN:| §G57 - AfsRinaling Gateway g&s&rRicalineiiRsr:this
transaction anH.can be uSE¥ 6’ Spply spetial cha s/discourS-SAUSERX
MT SMS CDR:Is used fobsMS Inter-working set _ént. Spegial rates
may be negotiated for the specific FPMN IMSI-F range for a MIMM
subscriberiAdetailagdrace is shown in Figﬂigwﬂ_f%vé\;%\_g@me%g:mine the
case Mt thespitally targeted SG fails aftgypGMSC-X a1dfstold by
HLR-HS56-RorardSaisSMS to the targeted Si-Rredallawing.prneric flow
depicts this situation. When SMSC-X's MAP MT-SMS to SGI reaches
GMSC-Hyasiribet BGkfaiect, SGSSPEGRISIAC Disaskd ptANSTHHGN BIISH, there
forwardsdthe MorpMsulewmbing KERER.- 3 GAndisisiay MT-SMS to

VMSC-F whose respanse is sent back SG2. SG2 80 WO 2005/018245
PCT/US%E?4;B§6@?OSCCP Calling Address has also been changed and hence the

response also goes through the Signaling Gateway as shown in Table 35,

TABLE 35

SCCP Called Address: SCCP Called Address:
GT: SG-SMSC-X GT: SMSC-X
SEN: 8 SSN: 8
TT: 0 T 0

SCCP Calling Address: SCCP Calling Address:
GT: VMSC-X GT: SG-VMSC-X
SSN: 8 SSN: 8
TT: 0 TT: 0

Signaling Gateway generates a CDR for this transaction and can be used to apply
special charges/discounts. VMSC-X MT SMS CDR is used for SMS Inter-working
settiement. Special rates may be negotiated for the specific FPMN IMSI-F range for a
MIMM subscriber. A detailed trace is shown in Figure 42.

Now we examine the case where the initially targeted SG fails after SMSC-X is
told by HLR-H to forward an SMS to the targeted SG. The following generic flow
depicts this situation. When SMSC-X’s MAP MT-SMS to SG1 reaches GMSC-H, since
SG1 failed, SG2 SPC2 is the backup to SG1. GMSC-H forwards the MT-SMS to SPC2
of 8G2. SG2 will relay MT-SMS to VMSC-F whose response is sent back SG2. §G2
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then relays the response back to SMSC-X except that the calling GT is
that of SG1 since SMSC-X has SG1 as the called GT when MT-SMS is
initiated. A detailed trace is shown in Figure 43. Note that this case is

waLpponigekby partial fail-over since the MAP transaction 5 bgiwegboiilézsto

10

15

20

25

30

and SMSC-X involves no on-going transaction with the signal gateway
function. The signaling trace i icted in Figure 44, MOBILE i
TR £ RIS S (o METCORLE R S U O i RO s
IMBMSE-Sihee S s BN crllig! fedmvkes pETIAY! Fain gretafadun bend e GMSTs Bhisvn

configedsd0 with GTT to route the CdPA=MSISDN-F SCCP message
(e.g. SRI/SRI-SM) towards GMSﬁg-H which then routes the message to
the Signaiftiig BatENEA T BB N StePikt BSe rreaeifier Ftaction
SGaRemdicRge s MSISDNvEteavards dd R iNusisteistiandt] BE siraVidesyay
which:is.configisad foroiue H%Erl g&ﬁ@%ﬁﬁQN-F towards the HPMN side
or itis configured inits own GTT (of STP-F/GMSC-F) to translate
CARZBZMSTB RN EZL B0 BAS G ansson:i# RN G as0fsaignalrtaateway /sy
The Signaling Gateway could immediately return itself as the VMSC-F or

SGSN- kifdoweyeniemenaidrecovany: situatignwhere BLEMmight hayhred
changed the VLR or SGSN address without the signal gateway knowing
BB T ahi? FEFE 7B QMR HNch o TP s a0 g v ere
indib&t0rs frbivhNhaiPrintor the Sersvice (Cinttigndmn Gaeleaiiogntie SRSkt

bagky e HRr el MabdNeH by 1R acing IMSISONGEWilbenmBoUantsc
Note here that irrespectively whether thegé%g%l ﬁteway function %sses

VSIS AP EERA PSP D IRG RS JolgiEard SR ERHRY side or
FRivNpthieusignalitgateviEy finh STERFADNVES Fetol iruitsal asPthieM SISDN-F to

VM%’%%H@QW%@&@?&%&@%F 25 issued on MSISDN-F rather
than the real VMSC/SGSN address, This will allow é&ecial billigé be down

by the sigftiat §RRENEAHEHEN SR BHRSASTAN. Feithitsess Hig i 9G BlapRés-
the. generat flow ol SMSde MEHRDNHery HER thgisubsctiRakdd thd RN,

Si [ Ir ' ing SRI- sage from
Seren casypLlraL o D PN LRV MEGFISE R,
MBS ASBIREE e 8 SIS DficiorT Famr MHsTovamoPersiess CHdthinsh
Takilei36 i YROS2054018PASR -PGA MSROBAI026 AL A BIFESBAN-F will be
SRI-%Mfrpm' SMSC-X' SRI-SM from Signaling Gateway to HLR-H via

GMSECH sccp called Address: SCCP Called Address:
Note here that irrespectively whether the signal gateway function passes

VMSBC/SGSN transparently or not when location update is sent from FPMN, the signal
gateway function always retumn itself as the VMSC/SGSN address when the SRI-SM ig
issued on MSISDN-F rather than the real VMSC/SGSN address. This will allow special
billing be down by the signal gateway function on MSISDN-F numbers,

Figure 45 depicts the general fiow of SMS to MSISDN-F when the subscriber is
at FPMN,

Signaling Gateway first maps the incoming SRI-8M message from SMSC-X to a
new transaction of SRI-SM with HLR-H by replacing the MSISDN-F number by
MSISDN-H. The transformation is as shown in Table 36.
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GT: MSISDN-F GT: HLR-H SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP Calling
Address: SCCP Calling Address: GT: SMSC-X GT: SG-SMSC-X SSN: 8
SSN: 8 TT: 0 TT: 0 MAP level parameters: MAP level paramete.rs:

W SIBDN2491SISDN-F MSISDN: MSISDN-H The Aolc is tramsfotifmd4ase410
shown in Table 37. 5 TABLE 37 SRI SMAck i om HLR-H to the SG' Aelc
fropa’pignaing Gateway to S WISG=X via GMSC-YP SCCP Called

AddresRTSR ApdAEress G- SG-SMaEM fpdmgiga%ﬁe@w@f
SSN!8 TT:0TT.0 SCCP Calling ‘Address 1 S@REGalingiaddiess; G
HLR-HBGT &HetHhBiHssSSN: 6 SSN: 6 TTSOGPICAIdMARKdexel

paratr,
SG-V,
to the
38.1
FSM
via.G
SG-V

neters: ®TAP level pataigiters: VMS
MSC-FSIMSI: IMSIH IMSI: IMSI-F S
 Signalldg Gateway? The message is
S&EP%QVOg(&?%/S(_)l8245 PCT/USZ
fromt SPSCEX Mess, rem Signalin
MSC-"H<RCCP Caﬁég%d ress: SCQ
MSC-Fr@T: VMSCH SSN: 8 SSN: ¢

MARP jevel parameters:
MSISDN: MSISDN-F

)

C: SG-YISC-F VMECLR-H

0504@2%@5%

MSC-X88ues a FSM message
transféfmed as shBwn | Table
LE 38 MT

g&%c X

MAP level parameters:

MSISDN:  MSISDN-H

P Callg%le\ddress

The Ack is fransformed as shown in Table 37.

5 TABLE 37

SCCP Called Address: SCC}?’ Called Address
GT: SG-SMSC-X GT: SMSC-X
SSN: 8 SSN: 8
TT: 0 TT: 0

SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: SG-HLR-H
SSN: 6 SSN: 6 '
TT: 0 TT: 0

MAP level parameters: MAP level parameters:

VMSC: SG-VMSC-F VMSC: SG-VMSC-F

IMSI: IMSI-H IMSE: IMSI-F

SMSC-X issues a FSM message to the Signaling Gateway. The message is
transformed as shown 1 Tabie 38.
10

15
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TT: 0 TT: 0 SCCP Calling Address: SCCP Calling Address: GT: SMSC-X
GT: SG-SMSC-X SSN: 8 SSN: 8 TT: 0 TT: 0 MAP level parameters:
MAP level parameters: SM-RP-OA: SMSC-X SM-RP-OA: SG-VMSC-F

wolbhi 1B IMSI-F SM-RP-DA: IMSI-F Note that the signaliirer gat@wiascs1o

has a HPMN Global Title so there is no need to 5 worry about SM-RP-OA
being national or international since the sending SMSC should have take
carleA%f tﬁ@scase by maklng the address indicator as international as if the

SubSu T ectiveofwhat R
is ser(ﬂ%lighfsﬁycfgwsggﬁahng Gatewa) ﬁ%ﬁ% Oﬁéug &SRR

CallinsEaiy ARATESS e confirmation MESSage SisiSopsEed baCK the™

same way aszshown in Tgble/8Ct0 TABLE 39 MEESM Responsr-fsom

VMSC-F Me§S#8ige from Signaling', Gateway SM38NXvia' GMS3C-H SCCP

Called Addresk: SCCP Clled Address: GT: SG-SMSC-X GT:BMSC-X

SSN: %5% IT: TT 0 SCCP CallingiAddress: SCCP Calling

AddresS G T f‘é“gﬁg MSC-F $EN-B&8ReE A9 TT: 0
ay generg

Signdling G ﬁy DR if the message was deli SfMSC-X
successfully prhis CDR n@ay be used to apply a sge[cml dlscoq[pt for MIMM
subscribgrschigsreAads: 15 the Signal Flow; Riagram nforhis.scenario.
MOB| SR MERMIINATEDSSMSISMS to MBESDb-oMhen Subseriberdn.r
XPMNSMtRRIDBH-IM T dllectively, for the purpeses-of4his scenanasHPMN
and VPMN are referred to here as XPMN. Since MSISDN-F is from a

specific feigéoifthusitnelissGMSE: Bas g BVWIOG0BH/0iti8 24 Brere is no need to

5 PG S20040RREK %@&g%{%qawmr%zﬁ&é@%é% SR m%m

10

15

towards GMSC-H which then routes the SRI-SM to the Signalin
Gé‘?e\%é?%?&ﬁ Sl EaRe RS AfrEes o RS RgEnational a5 if the

subscriber is roaming, irrespective of what subscriber number the sender is sending to.
Since the Signaling Gateway also modifies the SCCP Calling Party Address, the

confirmation message is also routed back the same way as shown in Table 39.

TABLE 39
VI -RSM: Response from VMSC-
: SCCP Called Address
S5G-SMSC-X GT: SMSC-X
8 SSN: 8
6 TT: 0
SCCP Calling Address; SCCP Calling Address:

GT: VMSC-F GT: SG-VMSC-F

SSN: 8 SSN: g

TT: 0 TT: 0

Signaling Gateway generates a CDR if the message was delivered successfully,
This CDR may be used tc apply a special discount for MIMM subscribers. Figure 46 is

the Signal Flow Diagram for this scenario.

MOBILE TERMINATED SMS: SMS to MSISDN-F when Subscriber in XPMN with IMSI-
H

Collectively, for the purposes of this scenario, HPMN and VPMN are referred to
nere as XPMN. Since MSISDN-F is from a specific range of mumbers, GMSC-F is
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The Signaling Gateway transforms the message as shown in table 40. 5
TABLE 40 SRI-SM from SMSC-X Message from Signaling Gateway to
HLR-Hvia GMSC, -H. SCCP Called Address: SCCP Called Address: GT:
Wil 218MNFSGT: MSISDN-H SSN: 6 SSN: 6 TT: 0 TT: 0 SGeR/Galinge410
Address: SCCP Calling Address: GT: SMSC-X GT: SG-SMSC-X SSN: 8
SSN: MAP leyel eters: MAP lev meters
VSRR SR R S e e A B roues
rotite$hathite the SuplulirgeGatewit SPCR thiE CER ACatingPdRISDN-F.

Adtlie SHueas

sendified 4a0.The IesRenss s aRsAledAs ghown in table

41. 10 TABLE 4l SRI-SM Response from HLR Message from

5 Si C%{%%ateway to SMSC Xwia GMSC-H SCCP Called Address
S heck-Acd i SG-SMSE-XG X CC'\
T O[T 0 Seeh %al?ng Address: SCCP é‘ﬁgﬁ%ﬁ“ ;é‘ffi ﬁﬁ‘é“’ﬁ”

GT: SGCEPNAREN s, T T: 0 TT 0 MAP

YR LA M AP fevet

parameters: diviSI: IMSI-REBKIMSI-F MSC: SGEYMSC-X Mgéispn.H
SG-VMSC-XSSNISC-X issues a FSM message to isaiSignaling Gateway.

The n

nessagéTs transforfned as shown in

table 42T15 84 WO0

2005 O%I.%S(%S PCT/USZOO41026410 TABl_ISE)C4CZPI\(/§'I'HFSMdf£0m SMSC-X
Messa o@ ]g ﬁ . alling Address:
ﬁs&ﬁ&ﬁl\ﬁ?y GT: SG-SMSC-X
SSN: SSN: 8
T 0 TT: 0

MAP level parameters:

MAP level parameters:
MSISDN: MSISDN-F

MSESDN: MSISDN-H

The SRI-SM response is routed back to the Signaling Gateway since the SCCP

Calling Party Address was modified 100, The response is translated as shown in table 41.

10 TABLE 41
SRI—SM Respe e from H
SCTP Called Address: SCCP Called Address:
GT: SG-SMSC-X GT: SMSC-X
SSN: 8 SSN: 8
T 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: HLR-H GT: 8G
SSN: 6 SSN: 6
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
IMST: IMSI-H IMST: IMSI-F
MSC: SG-VMSC-X MSC: 8G-VMSC-X

SMSC-X issues a FSM message to the Signaling Gateway. The message is

fransformed as shown in table 42.

13

34



to VMSC-X via GMSC-H SCCP Called Address: SCCP Called Address:
GT: SG-VMSC-X GT: VMSC-X SSN: 8 SSN: 8 TT: 0 TT: 0 SCCP Calling
Address: SCCP Calling Address: GT: SMSC-X GT: SG-SMSC-X SSN: 8

wBSMs818815 O TT: O I:: P level parameter IVI1h ic'vcl parameteisizoo4/026410

10

SM-RP-OA: SMSC-X SM-RP-OA: SG-SMSC-X Since the Signaling
Gateway also modifies the SCCP Calling Party Address, the 5
Corln:%{ﬁ., i 9 message is also routed back the same way as shown in table

ponsetfrom VMSCMess
'Signalng t %f/I%CwaGMSC |3
Calleg e -

SRR G & dord
0 SCCP Caltimg Addresss@@ﬁ§CCglllng Address{-,(:}T VMSC%@‘E_X
SG-VMSC-XS$SSN: 8 SSN: 8 TT: 0 TT: 0 |SignalipgnGateway generates a

CDR if the mBBsage wastdelivered successfully. I0iThis CDRMmay be
usedito a a speC|aI dlscount for MIMM | subscribers. Figure 47 is a
Sign |%§E§)£ nario. MOBIEERSRIGENNFES SMS For all
practical pur Iges |t is a Eﬁ% that the MIMM sffiiScriber useSoneShrX
the HPMN Si4SC for sending mobile originated ‘messages. When
IMSI-H.ig Pl Legisterad.with a network, th 1\§am,dem a,ddn%?es IS always

LVial ¥l Jal

MSI wmm@the SMS&addtess is SMS@IM\@J@ma %M%MSC X
proceduré applies. When IMSI-F is registered With a Network, SMST-S-H

is a spedialct YV NSMGE Adcressdmbaisen-asarStiSis.addressdishe:
Inser

b d /
PC?%J Lﬁlsz%%rjlf? e%%%g% rﬁg%@ﬁgﬁ;ﬁ%s@ %Sg%\l(l%%ﬁg r%%%zlr—g?sl registered

(e.g. when subscriber is roaming in

feTe) CTLUTTT,
TOHL, me G

TABLEA3

"SCCP Called Address: SCCP Called Address:
GT: SG-SMSC-X GT: SMEC-X
SSN: 8 SSN: $
TT: 0 TT: 0

SCCP Calling Address: SCCP Calling Address:
art VMSC-X GT: SG-VMSC-X |
SSN: g SSN: 8
TT: 0 TT: ¢

Signaling Gateway generates a CDR if the message was delivered successfully.
This CDR may be used to apply a special discount for MIMM subscribers. Figure 47 is a

Signal Flow Diagram for this scenario.

MOBILE ORIGINATED SMS

For all practical purposes, it is assumed that the MIMM subscriber uses one of
the HPMN SMSC for sending mobile originated SMS messages. When IMSI-H is
registered with a network, the sender’s address is always MSISDN-H and the SMSC
address is SMSC-H. Normal MO-SMS procedure applies.

When IMSI-F is registered with a network, SMSC-8-H is a special HPMN SMSC

address to be used as a SMSC address. In the Insert Subscriber Data message routed
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FPMN), MSISDN-H was changed to MSISDN-F. Hence, all SMS
messages originating from such a PMN with IMSI-F registration will have
MSISDN-F as the sender address. When the MIMM subscriber registered

weithold ks sends a SMS to a non- 5 FPMN country numbefethessen@etsio
address should be changed to MSISDN-FI unless subscriber sets the

option otherwise. When IMS|-E is registered, SMSC-S-H is used . instead
e TS NI RIS B o e e s ot e i
HERNINIGM S CDRHE et reasiztb s S STYRdl frtew )l SWifemcareths SHEnating
registesed, MM wibpasshetsends & VA mMUIaSMSCaSH sdhi&r address.

MO-SMS reaches the signal gateway. 10 The si%r%a%lI ateway then relays
[z

it to the reaFS IS MY AhSrRSSHIR R SIRIRGI T senfld) MBYSOR-F1e
MEPSDNetlaind mitnbes, Resignddrfloidréer thisisicenakagsshoWSIRDRigLIr@less
48, 8MaR %e@%'éé&f&x Mé%‘éE%é}lﬁllﬁQfﬁ'}é%i%&tEE/{%&%%Péé’ Hed

number by a S -X, because the signal 15 gateway always forwar
SMSAEIRe Y Statts BRIt SNBSS MISEMSLIPIhY heddttst HPMN
infoNIs S ERGHIfarclelivaryoepeidn . gatovset essageMatRgaadayed MIMM
Subseguent  interagh | r | ter |
S o L el e
sigmaIStE wals e Be A ORI HEthvIved mltane trative BYSHFaraiMsbH
Read WRBESMStaeIsISIESSAgaonidS kHifpap MMM stibsaiibes wilioeh in
in 1%?&9? signal gateway function. However, because the signal gateway
functions like a virtual HLR to the MSISDN-F number of a MIMM
subgsriven wherrSRESMwagssent on CAdPA=MSISDN-F, the signal
gateway, fungtion is the res i tity or HLR t MSC-X. This
reans el Ga e B R O e L AEC T R e
X goteheSivaing @atewdy. dlive gt Mesriactiors heigardifgSC-X will only
g:\ﬁ%?%(%md ! e H&E}%dﬁ\f@&we&f\(g@f@&é@l\ﬂéwﬁéﬁmmwﬁ&gﬂ Subsequent
-X and the sign eway. Ready-For- map messa n
Ry T L e T
gateEyRfihatiohe S01FHeSigrdlinghe sismwlaptfiratyried theiicodsibryinvolved
ReparSM:Reliverydnessage from SMSC-X to a new transaction of

ReportSM with HLR-H by replacing the N-F rby . |
eSO S TRt R T P A st ioer il o
2005/0L82459C TASS2004/026410 TABLE 44 ReportSM from SMSC-X

ReportSiy from: Sighalig s atemayeie bR dhMia S MRCaH, it Gt falledhe

Address; SCCP Called Address: ) ,
MSISDN-F  number of a MIMM subscriber, when SRI-SM was sent on

CdPA=MSISDN-F, the signal gateway function is the responding entity or HLR 1o the

SMSC-X. This means that delivery report status due to failure will be sent by the SMSC-

10

i5

20

25

X to the Signaling Gateway. Subsequent interactions regarding Alert-Service-Center and

Inform-Service-Center will aiso between SMSC-X and the signal gateway.
Ready-For-SMS map message on IMSI-F for a MIMM subscriber will be

transparently handied by the signal gateway function.

30 The Signaling Gateway first maps the incoming ReportSM Delivery message

from SMSC-X to a new transaction of ReportSM with HLR-H by replacing the

MSISDN-F number by MSISDN-~H. The fransformation is as shown in Table 44,
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GT: MSISDN-F GT: HLR-H SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP Calling
Address: SCCP Calling Address: OT: SMSC-X GT: SG-SMSC-X SSN: 8

SSN: 8 TT: 0 TT: 0 MAP level parameters:

| MAP level parameters:

wid SIGBN2MSISDN-F MSISDN: MSISDN-H The Ack is trangfermedids26410

10

15

shown in Table 45. 5 TABLE 45 ReportSM

CP Called Addrocca: T
A ) NJV g

Ack from HLR H.io the SG

Irfram Signahug Gateway to SMSC X via HMSC H SCCP Called

MS.C-X..(oT. QI\IIQ(" Y QQI\I Q

W Wgalhﬁg Addres<

e o,

o
Way

P %&'&%‘aﬂ%s&bw 6 SSN6—T
pararneters: MAP level paramgsienss: MSIS
MSISDN- alegsSISDN-B Figure 49 is a

scenario. TOHMLR-H in this case, the Signa
ReportSM Dellvery 10 will be the SMSC-X
when ey sapidresseived, Similar ac
will also be rmed w R}? SMis iss
the HLR-H. S 'is |IIustr%ed in Table 46.

PCT/US2004/026410 TABLE 46 AlertSC

Sign mgp@amwaxntgﬁMSC -Xvhi:QM$C-H

SECP CHI, gD YS!

DN-alegyMSISDN-Hy p g
Signal Fdewe Diagramg for this

ling Gargway that sent the

( to send Alert-Service-Center
tifpisHéialvigrani®ewvice-Center
ued frdathe signaS§ateiify-To
15 87 W&Y005/018%45

from HLR:H AIertS(?from the

}%QE',FQ@J,ng]AqgreSS SCCP

Callepmgmss ‘GT: SG- -SNMSEREGT: SM

SestsoeN: 8 SSNagsispn.

The Ack is transformed as shown in Table 45.

TABLE 45
SCCP Called Address:
GT: SG-SMSC-X
SSN: 8
TT: 0
SCCP Calling Address:
GT: HLR-H
SSN: 6
TT: .0
MAP level pérameters:
MSISDN-alert: MSISDN-H

GT: SMSC—X
SSN: g
TT: 0
SCCP Calling Address:
GT: SG-HLR-H
SSN: 6
T 0
MAP Jevel parameters:
MSISDN-alert: MSISDN-H

Figure 49 is a Signal Flow Diagram for this scenario.

To HLR-H in this case, the Signaling Gateway that sent the ReportSM-Delivery

will be the SMSC-X to send Alert-Service-C

enter when ready-for-SM is received.

Similar actions for Inform-Service-Center will also be performed when SRI-SM is issued

from the signal gateway to the HLR-H. This is il
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lustrated in Table 46,



TT: 0 TT: 0 SCCP Calling Address: SCCP Calling Address: GT: HLR-H
GT: SG-HLR-H SSN: 6 SSN: 6 TT: 0 TT: 0 MAP level parameters: Ivit\i"
level parameters: MSISDNAlert: MSISDN-H MSISDNAIlert: MSISDN-F

whigME pi24s a Signal Flow Diagram for this scenario. NumepeggoaMiozsato

scenarios involving.embodiments of the Signaling Gateway 5 method and

apparatus have been described in detail. Miscellaneous interfaces to the
S|gziq ; fﬁégfomln\/ will howrhe rllcm 1ssed...NUMBER DﬁDTARII ITV —

CONS Igﬁﬁ%‘%’f@ﬁ%}ﬁ umber portablllty-'&b‘?‘ffgﬁ fg@ 0]

xateway :
Count| \, vAo—port-out-a- vV Aisyen Qe
o} P 3 A Gd
operaior will é rﬁ)n}aerriﬁwss aggessiio this 1t g‘g&aﬂeé

IMSI-F and al;j,MSISDN Hgto MSISDN F mappingsqase deleted grom tl}w(e
Signaling Gateway. Othergoperations like removingrihe subscriber from
the HLR, adding entry to Number Portability database etc. will be
perforn¥éd hdeieadadiess: the Signaling Gatswe/CSlimgesthizeported-out
MSISDN will §ow be assodidted with the IMSI of €dther oper&@iii-H
MGT based riiting will néver be received at HPMRSNS However, the
HPMN GMSC will still need to perform Number Po?tgblllty |00kl9p and
routing,gfigalls.to the PMN currently serving u%piorted -out MSISDN

Syl

Subscr@gfm,gﬁaaaﬁowqdig@gg@{ﬁn their ¢ Wﬁi@%ﬁﬂ aners ﬁoﬁ‘s‘fﬁ’ﬁf

‘operators inthe country of the HPMN. Normal operatlons fike addmg a

5

10

15

20

new subscriber assi n|n a SIM with IMSI-H in the MIMM range) in

the HLR & é%i‘?iﬁ B’S‘ﬁréa’ THER5EP AR ding the ported-in
number toithe ihesHsdE R@nmbmtyvdbznabaméc@ﬁmezas@ﬁm@mahegs&ﬂpea@f

Signaing a(ﬁ@B%R’eA@XmIHé%&ﬁhﬁs%%@im&tﬁﬁteway provisioning
interface, .this IMSI will be maPB ed to MSISDN-H and MSISDN-F at the

s.gnanngl\ésacfé {RspLubLEhiset e SERinelotssy guimow be discussed.
,ﬁ;}f;fy%@}%@g%@g ages (Update Location, for
exampieé route ﬁ’ﬁ

on MGT for this subscriber, since the IMSI-H belongs to
HPMN ard S RaEA R BRIN O IoFAb ES AR RifoyBE Yo StbeFRGers who

HPMN oiftheNdiimeltssny IMSAGRON: b wiblther E@Hﬂﬁ‘tﬁéd’vln thdohaser:Gumsesihethis
Dag%%%s%%&‘? ﬁ‘!@l %’lﬁ%%@g WIEH? M§ to gf%l?ng R e%% g Sare delsted

roaming in FPMN or registere Wlth IMSI-F. For sign
rouss: dhe rsrsqamm Framenlibtrepredia ke smpdnade a‘t@walyyr tham the
HPiIX, GiASe anitt hantligbéheorandimdtisbase ete. will be performed independent of

the Signaling Gateway, Since the ported-out MSISDN will now be associated with the
IMSI of another operator, the MGT based routing will never be received at FIPMN,
However, the HPMN GMSC will still need to perform Number Portability lookup and
routing of calls to the PMN currently serving the ported-out MSISDN.

Subscribers will be allowed to port-in their existing numbers from other operators
in the country of the HPMN. Normal operations like adding a new subscriber (by
agsigning a SIM with IMSI—H in the MIMM range) in the HLR and associating the
ported-in numbet; adding the ported-in number to the Number Portability database etc.
are outside the scope of Signaling Gateway. Through the Signaling Gateway
provisioning interface, this IMSI will be mapped to MSISDN-H and MSISDN-F at the
Signaling Gateway subscriber DB.
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For signaling messages routed on MSISDN-F/MGT-F, there are various
options available: 10 a) Signaling Gateway routes the messages directly
to the HLR by mapping the MSISDN-F/MGT-F to MSISDN-H/MGT-H and
wioakingapicorresponding IMSI- H/MGT-H range mapping ted4tds2 4026410
Signaling Gateway maps MSISDN-F/MGT-F to MSISDN-H/MGT-H and

routes 15 the message via t GMSC/STP. The GMSC/STP is
oaponsiE TR e R AL B AR R R M or this

forardsditigrthensiy Helilg Siné ssdges dp SIGvER g GavE-Ey ielapss to FPMN, the

MS@Q&%S’S: /Mﬁ’ge{: RSP M@T Htemfgrmwhﬁlwmﬂned in the
Portabl it baiﬁﬁéretrleves the routln%number and sendsitto 2

Sﬁs % POERTRE FHIsSAp athwmmlém\é%mméﬂ%f is

San lmteurface toRNNNemisgisPrettabitityIM&idbaBe: ipASIGD Mdsskz@ortettd on
outyRMN.EMF6 will Beeseonsible.farhandiing the siandl '@tattfa:tttﬂl handle

normal way for a ported out number (e.g. don't rolte messages on
CAPRLAB SN Yout-MSISDN-F towards GMSC-H and the Signaling
GatewayHongitioriingnokkrapeertheseomeSssgsAii e ethegnsle theious options
Sighaling.Gateway. If a number in FPMN is ported-in and needs to be
part of the MIMM service, then the FPMN GMSC will need configuration
0o rout %s;gnal messa es for this MS DN to the S nal |ng

Gatew WAY 10 e m Hlﬁﬁ the
a HLR to g& @ﬂg@% a e%a;l/gl% ﬂ%uﬁor?m nﬁmﬁ S1-
W

this c eS ﬁﬁé‘ Rkt %@W%ﬁd‘tﬁg%%ﬁﬂ:@ﬂbﬁmt‘%%d routes
15 subscrlbqtaaaesb@%ﬁl@tw [RERVIEESd isseoton it 38pihile for
assure tHabithg MpViiesalvite:siPoritdingt aifesissubaciergdnQrmaal signaling
roaming loeation-based services when these are rolled out. 35
Locativn-Haseserikvey comsidM IFBMEGIGAdFCMYET SEMEUMSTIKE; antdrfRees
It deterniin®s %Rmﬁlﬁ G ERbRic Aetr isaes i nedintenyaditiombsad S to

20pased MUIS SPPROAEN SrayitiT e sstiviontast of an
flieng a?e%ﬁi@ Tﬁ?ﬁﬁf@%ﬁ%é% %g 6%5/01824;,I
PCT/ US%Q%%%% L%Aé'd%ﬁt %M‘H@Wﬁi%&: %é&'%xb’tée f? ﬁgnf tltlg the

LCS (location service) Clients to request location information about
tarfferetinm e SRSl iFaMEP kg penbsefcemr taﬁt&“ﬂll_lﬁsﬁﬂtges on

25 OpEXHesDRdME- Mﬁtsmtsawateslmam:tﬁeayd\/tsaﬁgmmge@tdm@tlmcmn)
mf% t’t‘éﬁ%@tﬁéf% MR:E 08 MesRagsds 2 gftmm s ge#d 't;gg%mgtgm

with the signa ﬂﬁ‘%?gew yfunctlon except retd
MINIRPERthscHeierss dy e ers P bR PR st s K FEYBIGH6H avill need

configuration to route the signaling messages for this MSISDN to the Signaling
Gateway. This is similar to the case where FPMN ports one number from a HLR to

30 another HLR. The Signaling Gateway is the port-in HLR in this case. Signaling
Gateway simply adds the ported in number to its subscriber DB,

LOCATION-BASED SERVICES _
This section is again to assure that the MIMM service should not affect
subscribers’ normal roaming location-based services when these are rolled out.
35 Location-based services consist of SMLC and GMLC. SMLC is like a VLR. It
determines the positioning method and determines the position of a MS based on MS’s

measurements of L.MUs. These location measurement units are to SMLC like a VMSC
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VPMN. However if the message is on MSISDN-F, then the signal gateway
will map the message by replacing MSISDN-F by MSISDN-H when
relaying the message to HLR-H. It also returns the signal gateway itself to
wiheotM1se4510 PSL (Provide Subscriber Location) is a MAPHR€8836R /026410
between GMLC and VMSC to request location information of a target MS.

It again qperates on IMSI and MSISPDN. When the MINIM subscriber js
oot DB T, ST R S MR BT chents 1
Sigmatieny | GatewacSBiitsethoThutigettidMase, if the message is on

MSISDN-¢tthesSignat gatawaywill fred dMan INeMme 58884 4R IMSI and
replggm_a Mtf%ISDN-H by MSISDN-F, IMSI-H by IMSI-F and impersonating

the IoREG OISt Beatipn Rt o At (A NDR MsseEe is
Jsignaldistaweyiwil hsimplyingetayvitie thtesgad e dethe fertiviMSE@piTeuming SG
SRA&%@Q&E&L&@E&@Q@J&%&‘%%@%&@& RO QL %h%ﬁfgi@ﬁegistraﬁon at

However there is no analogy for SLR service which arises when a
pe

reque Yol PSEAROH BeartrsrEod rRPTCN Namifradietirhsalia st wbhtewr the
earhesstigadyeRSingPdRISUDSErthyaviErEatiah Repottasanyibe netweety HLR-H.

VMSG, and, GMiCihich, alse, sReraies apMSISDN and IMSI, special

handling is also required when the subscriber registers at FPMN. In this

Wcase, wHetr iag¥igeSssieto P ESIgnSin SR8y DS EidH-C and -
MSVSEBN-fe, thpsignadtigatefuayaridh reflaaexth v StSEMN: by MSIS DS Hand

befgradslayingande Wga@g%%egeg%zﬁ@ge@ %LEP@%P%QH NSLE. the

requesting GMLC |s_askin$]‘e|:c‘atlon information on MSISDN-H; while it'is
notéSface i e Bilghsatre§izaativg Estarey iSGdkiplg 16Besidnthis case, if the
inforesationi 0 onVIGEHIINGE, . MY ISTdRL RaRMNWEIU BRORIT rhiie signadssage by
gat functian.is. < t.nultinle HPMNSs in addition , 3
S R g R R A i Ao
in éh&ermMVYISEbyiltHfrthpmesratsrisies MOV Tthe sigasidsie Howeleimply
mustRareaesassdahSSA veyrks of each HPMN, Where there are
sianal prajocel variants, seedialsignaling, conversian avec gaged Ingaudl,

need be performed. Further more, G clmguratlon
20057018 24 3R OFY S X34 /o062 bhisb torsen whenho stingsh &nvoriztiomd g lséher

20 ta&@ﬁéi‘i&ti@@&%ﬁﬂ&f/ﬁﬁ&b@%@ﬁf&r%%d@rﬂésﬁnﬁ Isim@ s0uied - Gher ﬁ,ocati on
CdPA=MSISDN-E/MSI - A=MGT-FIMGT-H. Voice trun
A RRR AT R h TSt b R R SRR SIS e TST
neécesssariiyndiznghie eltecrefirkNvalh dughy bvaitisr atststorssiBIBMN. Hotthis case,

cas@RntheseldRs Sleaphrck Skl sianalinoiowevercan ik BRIOYEN oal
the commorép atform haosted in on%EHPMN or by a third party service

| .
protiaEF SIENRIANEBRTEWAY RECOVERY EBUREWREF griginal
25 MIMMestitis SHBEE régistensgitaF RiviNstie SifralingGatelestionainkainsion on
MSISDN-H; while it is not replaced, if the original requesting GMLC is asking location
information on MSISDN-F.

MULTIPLE HPMN SUPPORT
The signal gateway function is also able to support multiple HPMNs in addition
30 to multiple FPMNs, With reference to Figure 51, the platform will be hosted in one
HPMN or by a third party service provider. The platform however must have access to
887 networks of each FIPMN. Where there are signal protoco! variants, special signaling

conversion over leased line will need be performed. Further more, GTT configuration
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the information on the true VMSC-F and VLR-F the roamer is currently in.
Additional 10 dynamic information that needs to be maintained is
between original FTN and the temporary, substituted FTN sent to the

wdldnsfniizdnsert Subscriber Data message. The data is maiptsiRedo26410
memory; and also stored on DB of mirrored disks. It is also periodically

backup into a non-volatile storage. Since the Signal gateway is a virtual
VLRSI Virtheftiog REMPikiarm Mo e inganstaiik duaistnes sigrgmed to pass
gatewsyrts trangitetaPardisasre BsiahlisNead by inderaetiosFvithTVILR-F
and HLR-+H.. There will he nq ingdicators about the status Y4 d
e signal S e ATl S ot

messEs b Vih iy ddtiatisiouais haiicalipegniReidfobaihesris the ISUP
salwiayshakiatets\#peima tocatianHpdaeabEMN bnthensignalaaaways one

fungtion,. VLR restaration procedure at the signal 20 gateway is

unnrﬁggé}gs%tv ﬁﬁel%&@ﬁ%\s’g? fo c"[ﬁgeﬁéal VLR-F by the faulty signal

gatlenvay sIeT ovenyRIecesne mvill besuffisignt to automatically obtain the

HLR data,, Ther ry of signal gatew. ﬁ' agcancern, ut not the VLR,

or the HEH?WﬁeIﬁ Qé’:llll gl,l Re'V ei/‘?/iﬂz%‘ixgsue Nﬂﬁ’s e&to eag%e%ary maimntains

afféetdafpmsiorer MArREMSteorrd WHMMVEIMSE e SRyvahdatewsdditional
10simphasglaysshe.meassagedathe crrespemindHidRih HigimilBRY and the

when HLR fails, MAP- et will be i to the signal gateway when the
T RSB TS s AT TG gotieD SR By Sz The
MARIREsEmesdge netmereaid/alReBiapdvwaflldl afecovery/ddtarit is also

opgg@i@gﬁ@lfytm@grﬁgbgmﬁgg g@@ﬁ[@gng records affected in the
system a

ge ma&l;e | as "Not Updated". Fi";ir Il MIMM subscribers, the 30
Signaling’Baté aéi*%l&bs%t%wé%ﬁﬁvﬁﬁg o SEEH @ afttrb Al Altdrdaungdon
13 MSh8iDinjcel] Thesd-figRafeteiemanthie tSitand MSCaadsiressblitiibd tyl S@eraciions

addrgseiknohia EEMY, 16 GRIesReNAnaee e ini e RlORAlNGVI R stored
Gateway is deleted. If the MSC address is the Signaling Gateway

addt sSR! GBI E &y oM S BTN NTAHEE 1P NGR 1A AtermimHRe serges to
WOh@ Gab4048246nR GTH 510 0 0H6Y ifois dieads skvaye anbynaeepbton location

Wogry AbuEIN, M@Fﬁ?%ﬁ%@af%MMOE‘%ﬁvﬁgtweﬁimfo??%%%{ﬁtﬁgléfgnal

flood the HLR-HSs, it is only treated as an option and does not _

20 ovg?éﬁl”ﬁé’cbg\/é‘ﬂ}l%ﬁaéﬁufé@FWagﬁsﬂVQ &ta "ot UBdaky thecBritifsignal
thesAfbsRdd drassrpfthecdecondlisanatribianlls inisputital hebset ofs HLR data.
Reset-V ' f [ t LIS i
the set of Keust SOON iy et Bd AR g IR LTl FER e
GaréRdylistiiestd iklpsmie bt FoRkpriowiam witliestsdad e AR MsEren 2

tf} m&-m@thﬂw@aﬂ;@&ﬁ@uﬁeawfmfh&&a@ igste tdpdaialorationr.
aft io contact 4 tabli This will also caus HLB' t
25 R L o e RO SR e ikay when the

REYEMEENCihe SERETT Cadla s mareResbe dAReReset message
to the real VLR-F,

Now after a recovery/restart operation of the signal gateway, all roaming records

affected in the system are marked as “Not Updated”. For all MIMM subscribers, the

30  Signaling Gateway issues a SRI-SM using SCCP Called Party Address as MSISDN-H.
The HLR returns the IMSI and MSC address. If the MSC address is not in FPMN, the
corresponding record in the Signaling Gateway is deleted. If the MSC address is the
Signaling Gateway address, the corresponding record is marked as “Not Updated”. This
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SGSN with SG as the HLR number in the MAP-Reset message. This will
cause the SGSN-F to issue UpdateGPRSlocation after radio contact is
established. This will also cause HLR-H to insertSubData to the signal

waaigsaysunction, Alternatively for each IMSI of a "Not Updateli cesinlchess1o
the Signaling Gateway 15 issues a MAP-Reset to the VLR if the VLR field

is not empty and |ssue a MAP- he SGSN if the. SGSN field is
o SR B DEELlS RGP e RSP o DR DGRy e SR
coltdinycetivéd IS cbu dlbets éidsmiheliftirR xe seopiessagelcthiswwiffect the

cause eVl BirGalel to issue Updatelocatlon/UpdateGPRSIocatlon
after radip contact is eéanabllshed This will also cause HLR-H

insertSuBBaAtbIRY Sighal b Ryate g et Ufeasrset @Eﬁ@cﬂﬂaﬁm

3 reaeilhtiofsad ARk RO 2ERQA MHNG N SMBER dindicétierdeom ianot null, 1

HLRH ﬁﬂrta@@ﬂ&* Halidsyakneyn.ip, %ﬁ%ﬁ{é&@m&fﬁe&g@% ng'@%ay

gateway S|mpg/ issues error ack back to the HLR-H. 1f the IMST is kriown,
I

SiriEe e &rdHA B A ERs PRiRAddr St siti g Hetva HhRS S MAP-Hese

gatewagdsslies RiRbiotthe PERr@aky LiRsE itsdaalncaAifter dhat, mdicmeadntact is
reséé%ﬁ?ﬂﬁ{éuo HAGe e AN SlatysHng '&%E&%rﬂ%lﬁa@?a%e{@&%ts%%?\%wt%%}’ kRsfon.

take place. The SG restoration procedure forces updating o
10 nuRBerl L RIEN i nR5et- SESEN thu mBRHEE CRTBYiHer by telrRregt to the
LMS}SN thehSEs @@aﬁlﬁejacymfbeubsmuamammaﬁmgﬁtomd Witheause the

gi}gl\gqf ?Onxslvh% @fa%&%ﬁ’ﬁ@% %fffr‘ % Oxsf %Et&bwé% éh%h;s will also

criber data sto Int or t e achieved. As an

|m5?@?{%@%@%%&?6@?%%%é@@éﬁaﬁ‘é‘fﬁrﬁmﬂ@a to the MS to alert
the subsarikatio.aheok dha PRIsBetersito pdpRiEReaiS Yhees\Meah i @iteway

llow sub
5 R e B L Bt N e et e e MAE Bt o
W@Q@%MlQQWSSﬁ@T/fP@Q@OWWOI%IP@GSWSFW%|Hé§th‘i‘§iﬁbef or HLR

P%ﬂﬁ%’&!@ﬂéﬁ@ﬁhﬁiﬁ@@hﬁ shal Blamv_abe Eﬂednﬁtlfﬂﬁaﬁmtﬁh%ﬁnhﬂ§g§ fhﬂns will
igure below ignaling s nce ation. After a
SSHATE THE Sl SISy Boloty R aTBTHY AR e 1k Fadi

substirbeisdestablesbotd S ﬂmmhh\/@Sbe@anfﬁébPeﬁi by thecg8Bi5Rate B -theloaual
20 theallypamernidata from a non-volatile backup - if the

MAP_FORWARD CK SS INDICATION

e ubb e TSGR AR VAT i, SR s
indichtetipn $emd @A RESEW@@SN@W@MLR -fis B 3GBNMs wiverd the
its&%?ﬁ %J\%?astﬁqﬂ @ lbeMARIREIET fRauERt ﬁoﬂ{ﬁ’wﬁ\t@? 1§ﬁlown since

number and optionally the HLR Identity List. When recelvmg a MAP

REEETSHACRH HEHOL B- MBS0 - ifGol e’ SrEaar tises BRN to the
25 eithed fVR-théf HhRvideAfity ist, (ifopresentoretidnoprotld BGarusidoer ifdietor

V%aggﬂljm%@ %q%ltbgﬁgpl\g@gﬁqg@.the indicator "Location Information

The SG restoration procedure forces updating of VMSC-F number, VLR-F
number, SGSN number and, if provided by the VLR-F, LMSI in the SG. Consistency of
subscriber data that are stored in the VLR-F for an MS that has been affected by a SG

30 fault with the subscriber data stored in the SG for this M3 will be achieved.
. As an implementation option, a notification can be forwarded to the MS to alert
the subscriber to check the parameters for supplementary services that allow subscriber
conirolled input .(MAP_QFORWARD_CI—IECKM_SS__D\TDICATION service}. If the VLR-F
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Confirmed in HLR" set to "Not Confirmed" and will deactivate all
subscriber tracings for 15 these MSs. The status "Not Confirmed" of the
indicator "Location Information Confirmed in HLR" forces the VLR-F to

wioveies ifmdMAP UPDATE LOCATION service after establishmegioelnzss1o
authenticated radio contact with the MS concerned. When the MAP

UPD CATION procegdure is performed, after receipt of 20 the,
MA‘E%AQ@E%%%W%&% [BBG Sohithiing tRESE R aRitfpiRgo the
stabd§. G iguredic moni Musestichel siforivat lenueenfiomed iestelaRnis

changed Mte@%”i‘é&b@@tﬂé tQ&M%&%EP?&I&ﬁHQ GO HIN OGRS 18 the

unsuccessful for any reason, the status of the indicator "Location
InfSPSHBH ERmIRGREa P HEre Pranpifeadrein §EdeWkcept for the case

Sthat t¥ieatl iShilecarcddatacrdth Rubriv defdtédckecause either of the 25
errof§ thekagWiCBIBSETh A BEERSS IR MMOlIANbwedtchmsrdipand, mark each
recBivEd Teprrcmie 'SE ChiereSparse Idaswing thy PERIESY GuiaatioN
reqiu8t WHghARPEd OIS SehaRid icrsTamis hrRiird s ardpenss

Updated' rec if Signaling Gateway recejyes an Update Lacatjon
IOmSH%sagefhﬁeRﬁi%{%%ﬁﬁ%% S R B Bl prae b the HLR
Sighianiy GisteWayrargeBothe NaBrdBRETshdietiang b tVLRYFdwiddderive all
Ig(g)ifmﬁmc thsmt?&@m&q@l @ngefﬁ%;e'ﬁ/@@d? ;ﬂ%ﬁ_!}?‘@%@m the SG
signal gat C ies with the following, ,
e T R R S s s Faipoppon
SCemiigrzd in HAROFE P IFNOEOEH) 18244 RS TAYS2 A0 4BREBd:Oracings for

153GRRN$R3.003 V3.9.0 (2001-06) GSM 03.60 version 6.6.1 Release

1997 GSM 03.90 version 7.0.0 Release, 1998 GSM 03.40 version 7.4.0
Release 18083¢P Oﬁ'é)oﬁgl.‘ﬁ’ﬁck/ %%6 BB 2y EEMBAEEGR fcpgHrmed in

6.6:0.Relfass 150 VERPPIT $190k0 18e\BIAD, UPROUE FIPCAFTASpetics aficr
220242204 Jhere Maybalaramelais (s ek ndhs curent

implementation due to unforeseeable considerations. These will be _
handled a8 RMBIMHE-He(dGrade-ard NP RS R RHE HghRFRARs Pt of
20 coniteddtA H HEPBIgRE] garewiDNanidtes thizenapping Hdbvae nMMSIS BN sHtus of

stofied il ARMN, R A MELR @Eﬁﬁ@@fﬁ%ﬁ*h&%@.@& %@é@%@%ﬁa

function. There are many data service (circuit switch,

which MSISENBy HIDERAVBREG Rhdraterurars giguccessful for any reason,

the status of the indicator "Location Information Confirmed in HLR" remains unchanged
except for the case that the IMSI record in the VLR-F is deleted because either of the
25 errors "Unlknown Subscriber" or "Roaming Not Allowed" has been received from the SG
in response to a MAP_UPDATE_LOCATION request, A signal trace for this scenario is
shown in Figure 52.

For “Not Updated” records, if Signaling Gateway receives an Update Location
message, the MSC and VLR address are extracted; stored in the Signaling Gateway and
30 the record stafus is changed to “Updated”. A log of all recovery messages attempted and

received is generated.

COMPLIANCE
The signal gateway complies with the following specifications:

3GPP TS 09.02 v7.7 R1999/3GPP T829.002
35 Q7131-716 SCCP
Q761-764 Q767
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and USSD service which shall reach HPMN real HLR according to IMSI.
In all these 15 situations, the signal gateway function: 1. either relays
them to the real destinations at the first interaction. Subsequent
wigtaiaatiens will be directly between the two parties without fgftheho04/626410
participation from the signal gateway; or 20 2. maps them to the real
destination by initiating a new transaction and subsequent iterations will
go  Slgn ; 0 agéf tion. For example, all the procedures
Sh%fi‘@& Vergzna{ ef@gj@ he signal gateway. 25 TABLE 47
Megsags hoA:st6A0LOUING 1 310508 13 IBAVESY (2001.12)
sMABS2@8d 2 RaWiING. 4 Refeal. vy sesparsesMARFAIWaIsha-o1)
_ShertAigssage/Mexrequest MAP-Forward-Short-Message
MO-response MAP-Forward-Short-Message MT-request
MAP_Fofltard_8iorbeMessagersMiirespinsaddieRe popstsivhtidetivan: to
StafhseauastMARREBT TN DEAYETY Lalaue ag\ﬁéﬁ‘pg?§§e My‘%‘gu%ﬁggy and
For SM request MAP Ready For SM response 94 WO 2005/01824

RIS BUATIBBRTE IS Fatt S ervice Centre request
MAP-Aleith8 simiek s@ewtrehredpotisardAR g Aetivate MYBCNMat@ed in HPMN

T 1 gl TR abnend | fymal gotocoes Bt lace PP e e Apa oot
HLR and MSISDN-F stored in the Slgﬁal gateway function. There are m: Ty data service

(circuit switch, HSCSD, GPRS) which MSISDN may not be involved. And there are SS
and USSD service which shall reach HPMN real HLR according to IMSI. In all these

15 situations, the signal gateway function:

L. either relays them to the real destinations at the first interaction. Subsequent
interactions will be directly between the two parties without further participation
from the signal gateway; or

20 2. maps them to the real destination by initiating a new transaction and subsequent
iterations will go through the signal gateway function,

For example, all the procedures shown in Table 47 are handled by the signal
gateway.

25

TABLE 47

Message

MAP Send Routing Info For SM
request
MAP_Send Routing Info For SM
response

MAP_Forward_Short Message
MO-request

MAP_Forward_Short Message
MO-response
MAP_Forward_Short Message
MT-request
MAP_Forward Short Message
MT-response

MAP Report SM_Delivery Status
request

MAP Report_SM_Delivery Status
response

MAP Ready For SM request
MAP Ready For SM response
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request MAP-Activate-Trace-Mode response
MAP-Deactivate-Trace-Mode request MAP_Dectivate Trace Mode
response MAP Purge MS request MAP Purge MS response

wid AfdshendsAuthentication-Info request MAP Send Authentigatiptholiifrsa10
response MAP-Delete-Subscriber-Data request
M ponse MAP Register SS request MAP

Re gg@wgg{r@g%ﬁeﬁemlﬁP Activiate SS request MAP Activate SS

re;mp%g{;{-\ e-S5S+equest MAP Deactivate SS response
B\Pg[;(ggggoga%r{?ggr&e%ﬁgst MAP Interrogate SS response

AN APUGRMSTIEIURR GMAP_Rurge_MS response MAP-Reset request
ARqRestore request. MAP-Restpre response MAP-Forward-SS Check
idatio A ctdibte -DpeateicRRSLocation MAP-Register-CC

ARsiersse-CC CC entry MAP-processUS SDrequest MAP-UssdRequest
AR S STeeokettoflipcetiiode
request
MAP_Dectivate_Trace Mode
response

MAP Purge MS reguest

MAP Purge MS response

MAP Send_Authentication_Info
request

MAP Send_Authentication_Info
response

MAP_Delete Subscriber Data
request

MAP_Delete Subscriber Data
response

MAP Register 58S request

MAP Register S5 response
MAP Activate SS reguest

MAFP Activate S8 response
MAP_ Deactivate S8 request
MAP Deactivate SS response
MAP Interrogate SS request
MAP Interrogate SS response
MAP Purge MS request

MAP Purge MS response
MAP-Reset request
MAP-Restore reguest
MAP-Restore response
MAP-Forward-SS Check indication
MAP-UpdateGPRSLocation
MAP-Register-CC entry
WMAP-Erase-CC entry
MAP-vrocessUSSDrequest
MAP-UssdRequest
MAP-SSInvokeNotify

ste

ZZS'iii

in summary, all MAP messages going through the signal gateway will not be
affected by the signal gateway for the normal services.
For ISUP messages, the signal gateway is compliant with OFTA-2202-3 and
5 2204,
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In summary, all MAP messages going through the signal gateway will not

be affected by the signal gateway for the normal services. For ISUP

messages, the signal gateway is compliant with OFTA-2202-3 and 5
w2045:087380 2005/018245 PCT/US2004/026410 GPRS If ghe/vH¥ébAz6410

subscriber uses IMSI-H registration in an operator, GPRS service is

co C?ﬁ%ely the same as a normal subscriber. However when IMSI-F is

used, although GPRS map signaling of the MINIM subscribers will be

supportedf By tHEVEYrsebicsiepn b Jdfdvibipdishetion IGP RBrdata@PRfsporice is

W"EW@@Q@H%Q'&@Q%@%& frorther signplvaalawayEhe sianal although

ga will thenlneec} q‘%@@‘?ﬁla ro,%ger to0. We only address the

MAP Sighafing ASpect of PRSI WP SEPRE] Brdborwit sienal
3 IMSatFwiy g s dn R ISRt G Ton Wil Siqkirdydttiecs(E SiNeiona/frem the signal

Messaes 'eachiesabaMaCHT MossiklEMaG:H, BeLTE $2 ,XYH% dIGEL; the

thw ssa%&a to a sgrgl ateway. The Signal gateway will modity the

CoPA aUHFR e RE SERFI1d the CaPA 16 the OT of the HLR.H

correspohiireg it MRS Toof: ki Stith IMAISE isrgude h et BEBSelIT-of-IMSI-H

bepwegn doesianghgateway.and.the HkRs R Part SQReC
theB%GSN number to HLR-I—?. T ee HLR-HEE%&%?’W%@%% SG an%.%ﬁé oTT

10, itk S EER] - ReTBsasR Bt greg sidurts UBD Stensh erswy) wittnadaiy thes CePA
cordsspondifg-Fasdastion conteike. WhiencTantelk GHAtGN isisspediny to the

HLRAT deig jerandyndaieGRRS Mﬁ%@ﬂ&fﬁ%ﬂ%eéﬂﬁﬁ g{%%%%&'wtag%nd the HLR-

message will be sent directly to the SG which wi stothe rea
SGSN:PHFHELING AKeRrt kSR e AR Wit BB inapeirwith
indicatitl sk Bitia SMEC teubleRidt N at.alSQBHBRINECRRS Y amtd Gieir

(5 Wi'&&%?e!&&!ﬂ&&%‘?r&?gé@&%%ﬁ%{?'\' node to the SMSC which will then
f

orward the messaée to the é which will then forward the message to
the real SGSN-arRe SR AN S WS Htdd dee somili R deeGPES Lasatian from
intexc@ptadsRenh hehehaviaref GPRSMAR signalingvlhoe Mersinilst,e
to the vaise @2 Mﬂ? ignaling except that ﬁgﬁ\l la sé ole of VMSC
or VLR and ﬁe cet g%gﬁgl ﬁ%as%cxggé{\?/vt‘é@%i ouble" é%é %ﬁééﬁﬂ?mw fracor
thésthesbile &Sk fedisters Withasp rigrats KRR TtharSsillfbeegistretionthe
20 wespiiNanleitust e toescaseyaf updateRRELAcalion « PSS 3R then
S ,I-.vSdeb[XeamSeQ/lsaSCt%h@tﬁgé}%%l?& S(PSNGStSN is 10d01-0 qll or 95
BCD! This case isllustrated in Table 48 35 & Jateway produces billing records
as an interceptor here.
The behavior of GPRS MAP signaling will be very similar to the voice and SMS
signaling except that SGSN plays the role of VMSC or VLR and hence the signal
25 gateway will double as the SGSN when the mobile station registers with GPRS at
FPMN,
On IMSI-F registration, we will only illustrate the case of updateGPRSLocation
by SGSN-X and SRI-SM by a SMSC that supports GPRS. SGSN SSN is 1001-0101 or
95 BCD. This case is illustrated in Table 48.

30

35
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15

20

96 WO 2005/018245 PCT/US2004/026410 TABLE 48 updateGPRSLoc
from SGSN-X to the Message from Signaling Gateway signal gateway
function via GMSC- to HLR-H via GMSC-H F/GMSC-H GTT SCCP
wQallethfsdaress: SCCP Called Address: GT: MGT-F GT: HulRaArS&N o410
SSN: 6 TT:0TT: 0 SCCP Calling Address: SCCP Calling Address: GT:

SG

SRI-S
via SGSN, thgsignal gatemay-gan present
option
FPMN

NN
1S

matere-s

SG SGSN-X SSN: 95 SSN: 95 TT: 0 TT: 0 MAP level

SN_X Q("QI\I Cf" Cf"

SR

LR will return when

I\I 7\

a mﬂ atav%y _

NS ISR H iR when MINIVI S

s: a) [tSHPMN GT &0 a HPMN HLR
GT to &ZHPMN HLR for SGSN imitat

T g{f
S

R
at least@pe of the f@ﬁgmuﬂg

it recelves a
for SGSI¥nmitationsgor b) Its

ions inWhich case, the FPMN

T in CdPA to the HPMN GT of

éﬁcﬁpﬁﬁﬁ&hﬁg%@t@%e signal

ata ses set up gﬁs SN-X
must mOdIerd t

N-H need be mapped to their

STP is
the si
gatew
involv
MSIS
corres

g‘?c{gag Ngﬂ%nslate the FPMN G

be a prob
ay. 1.0 Insertsug ata since the d
es MSI@J@N MSISON- H from HLR-H
DN-F. Similarly, the HPMN based AP
pandirgcspaeiatielN-F. In this way, the FGIN-ph.eaRisat up the
PDP ¢oxit8Xt throughGikié-data enhanced sigpalsgateway gontere yet
today). XIS dhMIMM subscriber's handsefiMgien IMSI-Riskegistered,
subscribers must use APN-F 15 instead. This case is illustrated in Table

49. 20 2510%%\6‘5@@99151@@%&%&@%9%%%%@ﬁﬁ!z%ﬁﬁﬂ“ﬁ%ﬁ will

Subscriber Data from lILR-Il. Messa: S%e from Signaling Gateway to
sd%*ﬁf%%{l mgeefeﬁ a SRI-SM(MSISDN-H), then when MIMM subscriber registers at

a FPMN via SGSN, the signal gateway can present at least one of the following options:

a) Its HPMN GT to a HPMN HLR for SGSN imitations; or

b) Its FPMN GT to a HPMN HLR for SGSN imitations in which case, the FPMN
STP is configured fo transiate the FPMN GT in CdPA to the HPMN GT of the
signal gateway, This will not be a problem if FPMN hosts the signal gateway.
On Insertsubdata, since the data session set up also involves MSISDN, MSISDN-

H from HLR-H must be modified to MSISDN-F. Similarly, the HPMN based APN-H

need be mapped to their corresponding special APN-F. In this way, the SGSN-X can set
up the PDP context through the data enhanced signal gateway (not here yet today), Also
on MIMM subscriber’s handset, when IMSI-F is registered, subscribers must use APN-F

instead. This case is illustrated in Table 49.
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SCCP Called Address: SCCP Called Address: GT: SG-SGSN-X GT:
SGSN-X SSN: 95 SSN: 95 TT: 0 TT: 0 SCCP Calling Address: SCCP
Calling Address: GT: HLR-H GT: SG-BLR-Il SSN: 6 SSN: 6 TT:0TT: 0

wdARdeyglsparameters: MAP level parameters: MSISDN: M@tglaNsbdan26410

(9]

10

15

20

MSISDN: MSISDN-F The trace is illustrated in Figure 53. 5 Note that
F-SG is not used to represent the SGSN at the HLR-H when the signal
gateway is presenting itself to HLR-H for updateGPRSLocation. This is
bedaHeE 49 SGSN will be returned to SMSC that supports GPRS in
which EassetSpbseiben Petafeomsid Foloutd Mesanfrort Sighalingi Gy ooy .

address is still E-SG which réally influence R SIS Hrameters”
while rSafiit et qorot: flogs pot arise HHhe Sijsardbgst

hosted at FPMN network 'ﬁce@" will not be n&eded in thi
GPR$ serviog—r:t' ere max)also be combinld IMSI

involing combined location and routing area update. However since this
involvestiroCsdipgratiirespdates from VLR ag&GIMtad A3 tespectively,
the signal gaf&way can distiRgidish when to swapd¢h®e MSISDNstsLiay . R-H
MSISDN-F witéh the MIMM subscriber is registeriggNis in FPMN. The
combined upB%te is achidved by an association cfBEted betwe®n SGSN
and lirle:{l t%!g{r% é(rjse_ for interactions between SGSN and_MSC/VLR.
The 4 g@%@nﬁs Cfeatiﬁs%ﬁ@.ﬁe VLR ﬁg%l%ﬁ @@B‘Rﬁﬁ%m%{) %n}g

N i +ha\ /A The n
the SUQI\I SstoresthRe—vi-ftimber: th asSotiaton

co-coor%g@&ge%%%egrﬁ g%%RS-aﬂached and IMSI- 20 attached.

The association supports the following actions: - IMSI attach and detach

via SGSNOFHIeThalte s CoBRica EPRSY the SFENERanT- Rhiipethe signal
Gf RRSvAMS betetach: nessinte beiz&sa)fimgcrmﬂﬁ@um@% T}G@i@rlsﬁméﬁi@rh)
0 n | ing periagdic updates, thu ing,,25

O e R G LR SR e o
SEYNCIeNT RSFPAIES e 1sadUp 5B sgdrsesva sl FetgingiehreplbSnfluence
comeagtisBINe SR ORI 208/ 0182 42 RET S2A04HAR0A 1 signal

AI%Q&R&%Q :%%lélg?e% ];?%pl%l? %gtvﬁcr css%c\:/é%§.(} will not be needed in this case.

For GPRS service, there may also be combined IMSI/GPRS attachment involving

e naead f S
T OOoC O TOT

combined location and routing area update. However since this involves two separate
updates from VLR an SGSN to HLR respectively, the signal gateway can distinguish
when to swap the MSISDN-H by MSISDN-F when the MIMM subscriber is registering
in FPMN.

The combined update is achieved by an association created between SGSN and
MSC/VLR to provide for interactions between SGSN and MSC/VLR. The association is
created when the VLR stores the SGSN number and the SGSN stores the VLR number.
The association is used for co-coordinating MSs that are both GPRS-attached and IMSI-
attached.

The association supports the following actions:

- IMST attach and detach via SGSN. This makes combined GPRS / IMSI attach and
combined GPRS / IMSI detach possible, thus saving radio resources;

~ Co-ordination of LA update and RA update, including periodic updates, thus saving
radic resources. A combined RA / LA update is sent from the MS to the SGSN, SGSN
forwards the LA update to the VLR;

- Paging for a CS connection via the SGSN;
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- Identification procedure; and - MM Information procedure. 5 The SGSN

- MSC/VLR association is created at the following occasions: - Combined

IMSI / GPRS attach; - GPRS attach when the MS is already
wihtfsisitacized; - Combined RA / LA update when the MS pexfernssoMedssio

attach and is already GPRS- attached; and 10 - Combined RA / LA update

wh(_-:‘ﬁ an IM%I %rnd Orngtﬂatkachle%gwl\/LS changes from an area of network
opergy ggggagg ﬁs% c{]I’I Po ap area of Hietwork operation mode I. The

1O

assq@atigR 15, 1y @{,@éﬁ)ﬁﬁ?}i}e SGSN. The SGSN creates an association by

sending a BSSAP+ message concerning a particular MS to the VLR. To
5get the Virkk dGnumbsr/the Sésiisanstaiasd beic s BRliRAd@aoMeR
number via a.translatian table. During a CS connection, an MS in class-B

only M3siiR Flass-AMmpda of ARSHALINR CRARREHNR: these RPRediLes-dbis.
GPR&mtasiuwas made during a CS connection, the association shall be

10initiaaeh byl Fombinedf#e/ wien palakiesafied thPRCStearnEMDBAGEHEem an
20 releabedvieassooiatiol B aptdtec erdhé fellowingoetasionis:I.-
When an MS changes VLR; - When an MS changes SGSN; and The
associatidha Lot iafate P taHEPY ESXonheElORCIS ArRsA WIS by
idlednaae { FISESMRFAL) cdhesassoeiphivnuk UpdateehwWiLRIes get the VLR

combined RA .updates procedure_A.signal.trace is shawn in Figure
R e e R
subdsitset oS regiateiien at SESN SR IMS-F FRMSCHCBMSEHm GPRS
SMgibetFroF hﬁMﬁﬁ@ W SHdess SehBNEER 115 MaM A SE: %M%I?BB 54? }?]erfonn
support to the HLR-H with GPRS support. HLR-H has the address of the
R TN S e e e i R
SmBd-Xeidsiiistsd BESMemmitiecSighaling GatewafieBinding@atetivayhas been
20 pertgemssthe following as shown in Table 50. 35 99 WO 2005/018245

PCT/US2Q04/026410 TABLE 50 MT FéM. from SMSC-X Message from
Signaling CatEREEHD ‘SBERELO A TRISHR KEBB Ealled Address:

SCOPhehaiiePeldrass VLR;
- When an MS changes SGSN; and

The association is not updated during a CS connection.
25
When the MS is in idle mode (see GSM 03.22), the association is updated with

the combined RA / LA updates procedure. A signal trace is shown in Figure 54.
Now consider the MT SMS example to MSISDN-H when the subscriber is
registered at SGSN-X with IMSI-F. SMSC-X (SMSC-H, SMSC-F or SMSC-V) issues
30 an SRI-SM MSISDN-H with GPRS support to the HLR-H with GPRS support, HLR-H
has the address of the Signaling Gateway as the SGSN and returns it in SRI-SM
response. SMSC-X issues a FSM to the Signaling Gateway.,

Signaling Gateway performs the following as shown in Table 50.

35
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GT: SG-SGSN-X GT: SGSN-X SSN: 8 SSN: 8 TT: 0 TT: 0 SCCP Calling
‘Address: SCCP Calling Address: GT: SMSC-X GT: SG-SMSC-X | SSN: 8

SSN: 8 TT: O TT: O iruiP-LuVuL Parameter.

(P,~.,AP-Uve'. Parameters.

woMshR1PAs IMSI-H SM-RP-DA: IMSI-F SM-RP-OA: SMSGsr/psanndn2e410
SM-RP-OA: SG-SMSC-X The Sending SMSC address and the recipient

address in the MAP message are 5 also changed. Note that the SCCP

10

15

20

Callln%Address

has also been changed and hence the response also
ha Sianaling (‘oi-cnnm\l as-shown-in-Table f-_\’l TARI E ‘:.1 MT_

TGO~ OTTYq

go
FSM Response}%'rom%gﬁz;(

Message fro 1t

SMS S&@P‘C’éﬁ%ﬁ’ﬂcﬁéﬁ"'ﬂ Calted-Addres:s

SG-SMSC-X G7.: SMSC-%aSENAG:SSN: 8] TT: sallng
N-X GTg§@ SGSN-X L SSN:

1y generates a CDRyfor this
al charges/discounts. SGSN-F

Address: SCERrealling Address: GT: SGS
8 SSN: 8 TT:DiTT.: 0 10®ignaling Gatewa
transaction and can be used to apply speci
MT S @@bﬁa@%s‘é@f@ﬁsSMS Inter-workin
ed for the%ﬁ%%ﬁc

HPMN IMSI ran

Feetilembng ASpessial rates
g@‘for Multiphés-SMSC-X
W'shown irf Figure 55.

MSISDN substriber. A signal trace for this scenari

15 SENRAYEHENTICATIQN, USSD AND!S bgp OPLE MEHNJAR\P MAP SER
VICES QNIVMSA FoiiiMAP messages on A ng On, SEryices,
supplementany gerwpesand ussd services CT}@ey can

be initiated by MS, e.g. a MO call'can trlgger for autnenucauon SETVICE:
These seTvicssdiezCsMducieddaetne eie VddipfenangidkRin IRIKEEN 2OMeRare

virtu

a”%&%‘-c%%”&i between HLR and SCF. Since the signal gateway is only a
a

Note that the SCCP Calling Address has alsc been changed and hence the

response also goes through the Signaling Gateway as shown in Table 51.

TABLE 51

MT S_'

SCCP Called Address:
GT; SG-SMSC-X
SSN: 8
TT: 0

SCCP Calling Address:
GT: SGSN-X
SSN: 8
T 0

SCCP Cailed Address
GT: SMSC-X
SSN: 8
TT: 0

SCCP Calling Address:
GT: SG-SGEMN-X
SSN: 8
TT: 0

Signaling Gateway generates a CDR for this transaction and can be used to apply special

charges/discounts, SGSN-F MT SMS CDR is u
. Special rates may be negotiated for the spec

sed for SMS Inter-working settlement,
ific HPMN IMSI rapge for Multiple

MSISDN subscriber. A signal trace for this scenario is shown in Figure 55.
SEND AUTHENTICATION, USSD AND SUPPLEMENTARY MAP SERVICES ON IMSI-

F

All MAP messages on Authentication services, supplementary services and ussd

services are based on IMSIL They can be initiated by MS, e.g. a MO call can trigger for

authentication service. These services are conducted between VMSC and VLR, between
VLR and HLR, and between HLR and SCF. Since the signal gateway is only a virtual
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WO 2005/018245 PCT/US2004/026410 HLR/VLR/GMSC/VMSC, the only
time the signal gateway will be involved is between VLR and HLR
communication. When the MAP messages on Send-Authentication,

weHhRamepary services and USSD services are routed on MG FBoosnzeato
between a VLR-X in XPMN and HLR-H via the 5 signal gateway, they are

redi g function.based.on GTT.on MGT-
SR Io AL OBy e T S AP 98 STl EloiGoon
to Hiieu4 ik correspisatienio the MGT-F by replacing the called MGT-F
with the W@tﬁetﬁeqma[m%Mﬁgeﬁoersawbt&%oﬁwﬁeqy@e&mg@%@t&s and
Wi roxied throu the Gate ies
thgsg@%?\%%eg O H g neec}' f% prese s Rid t—lb%l?‘n‘??@ C@%@ﬁ&a the
HisRap] g@ttwa,cth%mmmmw prociztal e invightibecesforreédnFGET on
eXATPIE of @StREGrIPeLHs emlweeet@h&e@gm R19 cally @M%@g%s
numt?ﬁgiﬁgtgle roamin thte Iz%ﬁ%\ﬁresen the FPMNQB:_I[ é—|

HAS aénéﬁ”&%’? & Ay at'F PhETHERRERRE SPORTeMCT s T ﬂ‘n i jthe
illgstrageehding Mblel52 M@R@@%‘té&@@a@mempm WIABLBiB2d through

Regisigha framekB~X with SMSI "~ Message from "Signalng.Gateway
to I3LR SCCP_Called Address: SCCP Called Address: GT: SG-HLR-H

0 GT: HLRIP S5 WRERIE 55 FF7eeh '8 EEP Catfinjeatitrass g sp TMN

CalingTAddheSSLE T MLRCGTEsBEHYE RDR B8NS SNEhT b3 pedofidad) For
TQ@aEﬁﬁéoﬁ thataERMN Gk Qﬁ%dﬁdr}t{%u&%ég'sbtgcéﬁs?ew ME& HkRoers

rocedure could be based on the subscriber network location

ex‘ﬁ HpI L2 20 Ake (58T QP?BRKFQFB%@%%WI'Bgrrl‘ﬁﬁ%grﬁce?f%gsﬂqﬁtl%ﬁm
mwmmmtatmwwtmemammoureme FIR procedures can be

15 configured: basgd QM LRG L. Ang tépc%’%s WL %};9@ aneed to

assign two types of GTs: HPMN an F NT to a signal'gateway. The
Hﬁtl’\hﬂg GTs of the signal gateways are S|mply regarded as roamlng GTs

its FPMNLXS a5 s '“ - orall
national 'W'ﬂﬁﬂ&‘d%‘d&é\?sw””g“'e” l”“s‘t‘,’@ @é‘t‘t@d”&c%es? |
PCT/US2004/026410 SG.HLREH | CT: HLR-H
S8N: 6 ‘ SSN: 4]
T 0 TT: G
SCCP Calling Address: SCCP Calling Address:
G VLR-X GT: SG-VLR-X
SSN: 7 SSN: 7
{ TT: 0 TT: ¢

The reason that a FPMIN GT of SG is infroduced is because HPMN HLR

20 procedure could be based on the subscriber network location. For example, sometimes

25

call forwarding and call barring services registration may be not allowed while roaming.
If the HLR procedures can be configured based on VLR GT ranges, then there
will not be a need to assign two types of GTs: HPMN and FPMN, te a signal gateway,
The HPMN GTs of the signal gateways are simply regarded as roaming GTs by the HLR
procedure configuration. As a result, for a signal gateway, its FPMN GT will be the
same as its HPMIN GT. For example, to support national roaming, a HLR is configured
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to indicate which address is a roaming GT. The SG GT can be configured

like a roaming GT as if it is a roaming GT in national roaming.

Alternatively, if the HPMN network wants to regard a FPMN network as if
wib meamiexdended home network, then again there is no neeetcfouthe4/n26410

FPMN type of GT for the 5 signal gateway function for the FPMN

netyge Lhis R lisialed Indlabls 63, FARKES) ROUSIARS HOMH LRty

Message from Signaling Gateway to VLR-X via GMS.C-H SCCP Called

Adtifessi §depoeminedAdureEsn® PagEey| R-X GT: VLR-X SSN: 7 SSN:

7 TT:. 0 RlicthSO4, 1@&18 NP Rtness S GER GaltingdAdereas nelol Rt is

H SSN

L L L Ao ey e A

5 TyﬁﬂénMEﬁFﬁ-‘F@E@EﬁlEﬁ%@qﬁ@l@ﬂ%@%eﬂ%ﬁﬂ@%ﬁ@%ﬁ&é@ss
IMSI Subscriber identity MAP-ACTIVATE-Es IMSI Subscriber identity
MARBEAGTIVATE-SS IMSI Subscriber identity MAP-INTERROGATE
SS IMBlefisles8ifamdahiyl MAP-REGISTE _@@srw@ﬂghmlaateway
Substriber idéntity. MAP-PROCESS-UNSTROGRIREDEESIME| i
Subs¢isérifeRehARFRSUEST MAP-UNST QQ@TW@%@REQUEST
IMSI Subscrifér identity RAPIRSTRUCTUREDSE-NOTIFYYIMSK
Subscriber i q}iflty MAP-FORWARD-SHORT-M : \GE IMS£ (NOTE)
Subscriber identity 102 WO 2005/018245 PCT/US2004/026410
MAP-RIEGHTdRRCLENS RY IMSI Subscrigrdgeniifo Address:
MAP-ERASESEC-ENTRYHMSHSubscriber identit)@ic_)grE: Onlyaipamthe
IMSI and thedSMSI are reéeived together fiom the $$&R in the raobile

TT: 0 T 0

The signal trace is shown ir Figure 56.

10
TABLE 54
MAP Service Reference Use of the Parameter

Type

MAP-REGISTER-SS IMSI Subscriber identity
MAP-ERASE-SS IMSE Subscriber identity
MAP-ACTIVATE-SS IMSI Subscriber identity
MAP-DEACTIVATE-SS IMSI Subscriber identity
MAP-INTERROGATE S5 IMSI Subscriber identity
MAP-REGISTER-PASSWORD IMSI Subscriber identity
MAP-PROCESS-UNSTRUCTURED-55- IMSI Subscriber identity
REQUEST
MAP-UNSTRUCTURED-SS-REQUEST IMSI Subscriber identity
MAP-UNSTRUCTURED-88-NOTIFY IMST Subscriber identity
MAP-FORWARD-SHORT-MESSAGE IMSI (NOTE) | Subscriber identity
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terminated short message transfer Table 54 is a supplementary list. USSD
MAP services from GSM9.02. MAP- 5 Process-USSD request is the only
request for which content may be modified where the optional MSISDN-F

wiadaieigddn the MAP message from FPMN is changed to pMSIeBN#d26410
when the message is going through the signal gateway. This is because

MWQ subscribher data in.esmSCE i'f the
USSD1 further sent by HLR to gsm é%%l for procesEiRt iR Htstrated

Inm?u: 55-ProcesssUSSbfrom—V "S?xbs\crﬂ;&

de
Messagesfrom Signaling Gate' ay signal gateway functron via éﬁSC

P 7RG TR0k R VRPN St THE] arebebrRiGallee-ATATas SLRGIGR fauied
AddressteGshoSGedstgRubh@&T: HLR-H SSN: 6 SSN: 6 TT: 0 TT: 0 SCCP

Calling Address: SCCP Calling Address: GT: VLR-X GT: SG-VLR-X SSN:
7 SSN: 7Tabfe SATIT 2oshRRIPIEYErp Fh ket A seraines Srvarfsidist. MAP-

5 IMSﬂodMsSﬂ}ﬂ?SM&kuéMSAﬂIE SN SWHERN Jordé i DiNs MiRIBEN Whefe the

Signal F for th| scenario own in Figure milar.
e R T VR HE SR i
set Py he WGM@%@W@S@@@ mwéwaysnﬁu @@Wﬁba?édi a% Pheause
VLB@BMMMM@ub&pr&b@M@@EB@MQ&@Qhxeafagtsterﬁtaé ﬁfmswiﬁhher
IMSI naI will not di PA m the signa
i B e o S oy 1

1o new transaction. The response from VLR-X to the signal gateway will be
relthysgﬁe S|gnal gateway back to the HLR H. ThIS is 20 shown in

Table/ %6
USSII;_,‘
signal GatEw ; »SCCP
Addré S%ICP Called Address: SCCP Cal}ed Address:
GT: SG-HLR-H GT: HLR-H
SSN: 6 SSN: 6
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: VLR-X GT: SG-VLR-X
SSN: 7 SSN: 7
T 0 TT: 0
MAP level parameters: MAP level parameters:
IMST: IMSI-F IMSI: IMSI-H
MSISDN: . MSISDN-F MSISDN: MSISDN-H

A Signal'Flow Diagram for this scenario is shown in Figare 37.

Similarly, when a network-initiated USSD (e.g. USSDRequest, USSDNotify) is
15 sent by the HLR directly towards a signal gateway which is treated as the VLR of the
MIMM subscriber when the subscriber registers at XPMN with IMSI-F, the signal
gateway will not only modify the CdPA from the signal gateway to the real VL.R-X but
also the CgPA to the signal gateway in a new transaction. The response from VLR-X to
the signal gateway will be relayed by the signal gateway back to the HLR-H. This is
20 shown in Table 56.
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GT: SG-VLR-X GT: VLR-X SSN:7SSN: 6 TT: 0 TT: 0 SCCP Calling
Address: SCCP Calling Address: UT: HLR-H GT: SG-IILR-H SSN: 6
SSN: 7 'I T: 0 TT: 0 Map-level-parameters: Map-level-parameters: IMSI:

wihobdnd iddis1 IM,ST-F Figure 58 is a Signal Flow Diagram fosdhig Seeiad @i

10

15

20

25

CSD/FAX 5 Since the IMSI is still a HPMN IMSI and no CSD/Fax related
n %ggt changed, Ithes_(::' services will be same as a normal

b R ST 015 NEAUE AN AR RIS
REGISibRA L -bheseservices are same g@syngggal when IMSEH'Is 7 -
regisietedmathianQuessior. Here we are ORI(GONERINAd Wtk these
servi¢es WhesttMSI-F is sgigiarex with an 10 opergdor. This isigritgide
the s¢cope of$Bis document and is mentioned heré@hirely for discussion
purpgse. FoFMIMS, MMSroaming is essentially tH&'same as GPRS

roam r%?:té% ill in eaera! require MMS ddta session to be relayed
throug \% Hﬁ%g & fo teach the HPE feiirg Kk ddisiever MMS

intervvorkingg/g&[}:introducg Urther complicacies. 1§} or IN/Carﬁ ]dh]ﬁ
registration gxchange ongCamel triggers, differen '™MN gsmSCF
addresgapilb-he shrprapigally mapped to dift W—ﬁ?ﬂﬂ%@ pcated
from ainpgiol t¥ispecial FPMN GTs. All the |(Gemelfid gignaling requests
and instructions will be proxied by the signal gateway. It is not anticipated
to have &ignpréBlemdigre. Fror hiegBSi/fpanicoidtariadditional parameters
will require further changes. 20 LOGGING AND REPORTS The system
hesS éﬁg function in real-time on SS7 transaction history, roamer
history, |SiowisiionigSiransattiofP e, BéthaadmbeCived oeitodt hasedronot
confl ' i ' ; Howing reports: 25
oA 2o e e R TR b R
M &SR W atappingrand othevsubsaisTriataoper FPMN configured in
system k) NUmMBALQf RS MeRsAgss NART e uith delple.0 DAMAUAL oior.
message statistics

Here we are only concerned with these services when IMSI-F is registered with an

-

operator. This is outside the scope of this document and is mentioned here purely for
discussion purpose.

For MMS, MMS roaming is essentiaily the same as GPRS roaming, It will in
general require MMS data session to be relayed through the signal gateway to reach the
HPMN network. However MMS interworking will introduce further complicacies.

For IN/Camel, during registration exchange on Camel! triggers, different HPMN
gsmSCF address will be dynamically mapped to different FPMN GTs allocated from a
pool of special FPMN GTs. All the Camel/IN signaling requests and instructions will be
proxied by the signal gateway. It is not anticipated to have any problem here.

For the SS7 part of 3G, additional parameters will require further changes.

LOGGING AND REPORTS

The system has logging function in real-time on SS7 transaction history, roamer
history, provisioning transactions etc. Each can be turned on/off based on configuration
options. |

The system will generate the following reports:
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(number of Update Location, Insert Subscriber Data, SRI, SRI-SM etc per
5 FPMN) c) Roamer statistics at FPMN such as average number of
roamers in FPMN (can be divided down to provincial networks) at any

witmey=ametage number of #FTN assigned at any time, averager#ofealSa10
made and received through the signal gateway per subscriber, etc 10 d)

Traffic report such as Call traffic and signaling message traffic e) Current
numbé o% f?aﬁéﬁcﬁ%ﬁ%%hb@ S eBRat b SR PR e i per

. 1L 1 SYSLOIm :
transagfiogs in A %ﬁr@g UECRRILCAllE 2is.AISe Rgasd it reason.of .
failure. The, falre, May:Re due, da:NAR SIORANGIE GrRITOEMESRAGR IScrs nor
sreturned wigRy SRI is sent to 1L11) or 15 ISUP (e.g. congestion, MINIM
subsciberdiges aatsaaswereiR) siktheyenosts cambe condueteth dalyN (can be
weekly arddynintiolyn Gustoniized nepanisscan abe il hasee anigbstamMer TN
requiremessisnEbpicraetiakn gvaregeiilyofeplrtrRéamivereingt] provgbsitheignal
daily log SRS YEtRETSPEWRES Hitding the 1-month data in the DB. Each
Wdaily s‘ﬂ%ti FEES TP ESUE, léﬁféglé'ﬁé Siﬁ‘&%’ﬂ"ﬂg{fﬁé@i&%i@éﬁ?ransactional
history” %_aél\;@’;t?ﬁs mﬁg’%\)m PHSRENGRY. FoHM&R rstaly! B anbHese
wil begoqgR g SRRl keI GRR, Sl g meiove dve ey,
performapcegyen thaugh.both.g fga F&l‘ﬁiu &HUTERE legeleﬂag)hm_, ) or

Wi EichLAEL - L1V ALIWSOGE ™

150ther's dniyep25 SRhaadSRUBMIsasMibbe.r Aot ransagtion history
data and in CDR data. When they are in CDR data, they use CDR format
although Bhdifferentaatictypalictm dhity, otvhoall types IROANN EGQIRYPTS can

SMR-M: 81634 thevswill-alsguiiave A separate DB table from other call
types CDR. There will alsp a confi%?ration option ON/OFF to control

whether SO SBOGHN FRSs R ERT & G e Sherdstin ngd e pypiher
20 dathaiHovevethall rangadtiom dat®Willatedopgedisepavatelysiuvitie calculate

trapzagtion histey data. Transaction logging based on transaction type

(e.g. SendParameters no need to log, Location update yes, ISUP yes,

SRI logginG AR CRISER 2B/ SHhisn A PHERE sk chiafhtatvahistory
trangacticits ett) baivaisd hechanedionoffdasac DR Siich iB5rORUIDPRS - write

OQJX&%&%&%E‘Q%@@PM RISIAT 1AM, M%HI\'\I} Nﬁ@%ﬁﬁfg}é‘) drive.
. PROVISIONING), ACCESS CONTROL AND OVERLOADING The
23 system stiphBHsBrotSisalrYy It e (ienaefieg brswstiarm! HMGTR AR,
texivie, v bréilie, G datprbeedureDRolRRBtela)ovhes &R ALERINISHAAE the
Ca@tﬁ%&%%ﬁeé&%m %ﬁﬁf P%We%{”f’h%%%ﬂ@go 4a]ifg a separate DB table
from other call types CDR,

There will also a configuration option ON/OFF to control whether ISUP/SMS

30  unsuccessful cails are logged or not in the CDR data. However all transaction data will
be logged separately in the transaction history data.

Transaction logging based on transaction type (e.g. SendParameters no need to
log, Location update yes, ISUP yes, SRI logging only OR-routed, provisioning
transactions, maintenance transactions etc) can also be turned on/off based on switch

35 options.
OAMP (OPERATION, ADMINISTRATION, MAINTENANCE AND PROVISIONING),
ACCESS CONTROL AND OVERLOADING
The system supports provisioning interface (including browser and HTTP API,

text file, XML file, stored procedures for DB etc) where the administrator can configure
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System configuration, Global Titles, Participating PMN based
configuration, different pools of #s, OR-allow tables etc. Mapping
between MSISDN-H and MSISDN-F will also be maintained using this

wiptardgoes2liswill also be possible to define network capabilitigsiangderRasiMo
the various FPMN that are participating in this service 5 deployment. If the
subscriber opts-out of the service, they should surrender their SIM cards

evely IRSLET IS CLobHI S itk apitinat e RN bmd fraiepdqm Aiferent
numisas ab st dlitlitylap plbds) o€ HedpPiNb dEES DS WithbE qubkesiSDedF will

suggestion istangHasantineitio ane mﬁmpo?aé;pﬁ%gb% ol s,

months. The signal gateway provides a web intérface for administrator to
defffBaliles PGS RRd Ak SENBLH arrigriicta gty 8rt spdrators of
sthedsiginaheatéivhy susafigirations: @y aeniisisatpmm villbenadonedsin
ac irec ' t ion via ' nsole.
S o e B B e
waRdFRRlityRerties %é@%ﬁﬁ@?& Hitbg srmpmIPdTetIsegins ittrieve
andpsetitin: e ohb infermation.cBystea ear heshytdown remotely, if
required. , heesit%nge -Monitore,ing grical processes of the ?X%‘&'{?ﬁéfu?e@‘y
process falls, the 6roee§§’ IS automatically re-spawned or the system
10s\vigEgHs Hibibel avsetiniaciistits onidieranhpmatpiersriiie searldisieniode).
EachrgaletisdinansianetstasHpparbihadatalioade althruah A0 %y

on%ﬁ’c ignse% in.normal mode. 1In case of switchover, the new 20 node can

take over t e%gtl}aljils ad. There is a means to display the active-standby
status of SgBabpstieacrEpOHemsSTNErsldreraiscameefisitioadiBplass the

staikig ef diffierenthisisabinieiaces. stheninteHase s 6o varihe S8 Min-time
15sign lin Iinkssfor sendi%g %ﬂ% receivin%SS message, the ISUP

loopback SignAing aRd the BXeMHEIFESEBaLE°Ih €Ese of major breakdown

of these ABdnteifacasnitors thavititive] mloretectind traimtemahCestaticdfsdns, the

in-%%Mégse@ﬁmmimkfe@a%%@ﬂ%%ﬁb&%@i@%ﬁ?&f t@_lﬂf&ﬁe}fﬁueo(fif it is
them are down, there should b CrItICa’;l .alarm. The signaling links carry
o R A T e R o e AU A AU HATS (2ot

to lajtiNughiond, Htabdisasthstdedn) nthedystem lisable towishestalilishdahe
20databasecarnertian whenihedrtahasedsn; AR vl LQ%&@@S&%%%&% of

30 indicate DB connection is down. There are also cther performance an
cap it IR tions such as CPU, memory, MAP transaction rate,
BHCA arithSSatdaadingaetao Aisyleathe sratiost hffgent paysiaat onfigisesbiae

timere8.8s o) Willhe snegiali. nagdlecs; he Qge%ﬁ\iﬁ;%ggggg%%%

alarm flag or released depending on a control flag. 106V
PCTHISS 00 fret yreshimed danbastelgreitesh it w Profsiomvialihese

25 envitenfamenthere will be alert to the maintenance staff. If any in-service signaling links is
down, there should be minor alarm. If all of them are down, there shouid be Critical
alarm. The signaling links carry both MAP and ISUP messages. If the database
connection fails (e.g. due to LAN failure, database shutdown), the system is able to re~
establish the database connection when the database is up. Alarm will be generated to

3¢ indicate DB connection is down.

There are also other performance and capacity related indications such as CPU,
memory, MAP transaction rate, BHCA and SS7 loading etc.
Any call duration longer than a configurable timer, (e.g. 1 hour) will be specially

handled. It can be continued with an alarm flag or released depending on a contro! flag.
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Transmission O
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20

Provisioning and maintenance transactions can also be logged via
ON/OFF switch. The signal gateway function also tracks the transaction
loading of the system. Alarm will be generated when memory, CPU, and

wiansagsingsrate exceeding certain 5 threshold, say 80%. In #biscase4/thes10
signal gateway can choose to reject certain type of SS7 messages, e.g.

SMS so
gateway

L

at the sendi
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[HFFRIRA

H MM Effective Call Duration

et H et P RPN EiBIS RABA Mo

CallidgidraltytBratalistCalivehf2anty BetdilselBatdiavard Call Indicator

Forward &t jodicator CallBelereacs ﬁ%@n%@%%ﬁg%%%

End Reason IMSI-X MSISDN-F MSISDN-H O

Tefmmatng ¥

LR ISR AT RN IRR PR

nuphlpgrdDyigehakcalbngipaTE. number

A separate billing related document will be prepared in the customization process

5

aQﬁl the
SC

&
nating SRI-issuing M

Girsiosieaghaygrms can be

with CSL. Here is just a summary. Key information elements captured in the call detail

record include the elements listed in Table 57.

TABLE 57

Information Element

| Information Element

Backward Call Indicator
Call Reference

Original called party mumber

Call End Reason IMSE-X
MSISDN-F MSISDN-H
Originating SRI-issuing MSC Terminating VLR
MSRN #MSRN

FTN #FTN

Call Type Signaling Gateway ID

Start Date [DD MM YY] Start Time [HH MM S8}

Call Setup Duration [HH MM | Effective Call Duration [HH MM
SS§] SS]

Incoming Group/Trunk Id Outgoing group/Trunk Id

Caliing Party Details Called Party Details

Forward Call Indicator
Additional Called Party Details

Original calling party number
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107 WO 2005/018245 PCT111S2004/026410 SMSC Message length
Terminating VMSC Call Forwarding Reason Intermediate Sequence
Sequence number Delivery time etc The call type will indicate different

woRsiypessuch as Roaming call, forwarding call, SRI, SRIpaMuEmMYn26410
MTC (call or SMS including call forwarding, call transfer, call re-routing
due.ta.roaming pes.of records are generated, MO recorg all or
SMBYISE SUPS (supplementary, d4#¢iegsiragil USSD service re¢ords are
n ?ﬁr@}@%}%r\@ﬂﬁﬁes ﬁ)f the i@ﬂglpﬁg‘@@ﬂéﬁfgﬁaﬁﬁction. The poriginal

ntermediate seguence.
c 'L%gﬁérwigm €

Q

&r will indicat e\fé%‘éefﬁ PRFZDN-F or MSIDNIH was

=Q

reV will indicate

orrg ( Sjume VISTO- c-Ofgina

which oo GMSCRSUERNRRIGHS0NS0 (0 AeierminE WhBrG e, g

call originates from 10 FPMN or HPMN. ° dditional called party details
are“toSBle SPIePdl HhMANCHes AR Echiinealdranmdingicatoransig el
contaioudharige indieaiinrs ybaed Tdbakd:€ athhervarding Rersen: feldayill

indigate th rding/transfer has taken place gr not and ... .
whether g@eﬁrﬁ?ﬁ%&%&?ﬁ%ﬂ%ﬁ%@%@%ﬁ ?%E)ér?/\l;asrgfﬁémér ate’eal tities of
forW4rehFlirh e fEkEiEan be configured to log on only 15 cases
where optimsakigiuiing lhasheemnapaliedl indidhA RHcarsastignsianst 135 BN-H
tra fo] 0.b . All calllsms_ records also b .
ger?ga?a%{%ﬂg%r? %%asﬁégcoési%ggé@esog I\I/lvaéllil%ls su‘é%“ég%{‘&? gn‘éiﬂae‘ﬁ%tﬁ& high

on EBfGUFAGSR Bpterise TRedaDRIdstesiseorhire thbasiargintR N
10MeBaLon SYBIgN reRiamentsea 22 phe, SignelingieaiewsnGRRsMight

need to be ed ta.the different call types (e.g. FQRW for forwarding,
Rdﬁﬁ%ﬁsfﬁﬁﬁr&aﬁ& f?aﬁéﬁrm%%%ﬁé)fafégﬁgfeow f%%%%h update,
HLRI for Toedtinyg suidseliberatdingfitrecn BN O RdippesitetsNekia

C DB Athet-HRMN LR SpRailic RABNRIRIBLS:9s tif alass CHAIeING for

zone,, chargipg type, call e etc) mi Iso need be deduced from the
S R e S R S T S L S P e i g
15 garasrayviate notiknbinusoehaddmBEpplall ID, Location Area, IN and

Camel refatedai¢.hheas will Pesfibad yithiblanks when ﬁ%&&%ﬂﬂ&ﬁ%&ﬂe
CDRs. SUPPORT FOR OPTIMAL ROUTING It is possible

HPMN specifi

to KA O ATHG SHbiSb I RSF ST F650AL AR HEEMBER0 and
Caflenpiértych trefignvdird-tptpasty are in the same country. An example
case is wherehRthihs. calingRaty AN 3PS ARAELIN NG SAME T MM,

network. 108 X
20 The Signaling Gateway CDRs might need to be mapped to the different call types (e.g.

FORW for forwarding, ROAM for roaming, MO, transit, MO-SMS, LOCA for location
update, HLRI for locating subscriber etc) of the HPMN CDR types (e.g. Nokia CDR).
Other HPMN CDR specific parameters (e.g. tariff class, charging zone, charging type,

i

call type etc) might also need be deduced from the Signaling Gateway CDRs. There will

25 also be many fields that the signal gateway will not know such as IMET, Cell ID,
Location Area, IN and Camel related etc. These will be filled with blanks when
converting to the HPMN specific CDRs.

SUPPQORT FOR OPTIMAL ROUTING
It is possible to add Optimal Routing Support for voice routing when the Calling
30 and Called party / the forward-to party are in the same couniry. An example case is when
both the calling party and called party in the same FPMN network.
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WO 2005/018245 PCT/US20041026410 There are several cases of
optimal routing which will be described below. One case of optimal routing
occurs when a FPMN network user (local or roamer) calls MSISDN-F of a

wivl ivihsetascriber when the subscriber is on FPMN networkptegusbhisiss410

5

i0

illustrated in Figure 59. 5 In this case, the signal gateway function

addresses the optimal routing on MSRN_and ECF/CFU forward-
number bYSHAHSEEHIY SIE o R IAH R R BI04 485k %“Table
58) eachtakwhichf cptitaihsaiMSESDNEenurAbR adMEQsEr GoSRiF roamer)

ISSUINAMMB(-F QURBRINAQR & A tRalian QumReLWhCh-eRAAR MR,

FTN, VMSC numbers. The value of each field can just be a range or a

prdfise i fisteastron KiesreSN-F 10 is to be routed from the
GMSC-HAMSEEsE, theaipSRNEvINEhalds eﬁﬁﬂ@é&&h’ﬁgfo@tﬁﬁ@h@mﬁgt&aﬁMSRN

FP“@E&%@ Wediahle, ey B@%n%ﬁlléaﬁﬁ!? QS R lﬁet u%&t%? L g G

rentable, then the si gateway function wi
M@F@Nwrrmaaiﬁééﬂwﬁwfewgﬁl cREtifig VIMISENEFawseLe THESipiang
Gatewaywilt 00t enable:ta genarmtRandubatien; G b bmhmasm VMSC
aI hou ht P trans n record. is generated.
B AR SR A iR B et
th@t@&@r@aﬁ%ﬁx@w A OESEl YO I RINERECTDE it é)?fé’fﬁﬁﬁldé’b’ a record
FRIMAE retmrsrRadNsa kb, aReOifcall m@wﬂaﬁﬂgﬁw{wmf\ﬂtﬁl&m N-BRS

calesren 0o e callerla on e sae FEMN sHich Ity

cases. For exam subscriber wi eljlng & Rumber 1s

reéiétemanm‘@éﬁrﬁ@fﬁ-‘éﬂﬁ@rﬁ. Roesi En@h@m@m‘mwia@ém Apjrieterorkate a
coglehhen antitnalboiivsied inhnsiRsgribenhecavsedhe ©Rmliawed table

s aIIows such a case. While the same MIMM subscrlber with a Beulng

20

23

30

Flgure 6%5%1: l&@'ﬁ@ ﬁ@?&@lﬁai@%éﬁ%ﬁ%ﬁéﬁ?ﬁ mg»ﬁ&%em%@%@%f
edT1o iImal routin
o St A G RIS SheE D R salay
— mqb@@omgmamsfsm i 0 thth SRS SUNWBOWAN

C%E@&fbé%%%e%{bwg&a{mnﬁer%Mggal%mlggﬁ@ghm@emsw@aﬁRl on
MSISDN-F to the S|gnal gateway function, The s{i%g ateway function

caff RO BT AREHRG PSRN P T PREGHPL D NrSETIReL DR
cathdlighrdlotimialiyleclietheidal dodheldestin stionNIBRN wisé BN vl WO

20924018445 P bt ona04(00410, EQ@M’HB{?MM}@ 0.7 Belinedenle

caIIer calls the MIMM subscriber's G o
Beijing network might not be optimally muted to the subscriber since the OR-allowed

table does not have 2 supporting record.

As illustrated in Figure 60, it is also possible that the SRI-issuing MSC on
MSISDN-F is not alowed for optimal routing to a VMSC-F/MSRN but the GMSC-F for
MBSISDN-F is allowed for optimal routing. In this case, the signal gateway can return the
original MSISDN back to the SRI-issuing MSC which can then route the call nationally
to GMSC-F which can then issue SRI on MSISDN-F to the signal gateway function. The
signal gateway function can then obtain MSRN/FTN and return it directly to the GMSC-
F which can then optimally route the call to the destination MSRN or FTN.
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number when the caller is in Beijing and the subscriber is registered at
Guang Dong, even though a direct optimal routing is not allowed, it is
possible to route the call to Guang Dong first. Afterwards, GMSC-F at
woMeds gagsroute the call to the VMSC-F at 5 Beijing rather fagntostinBes10
the call through GMSC-H with loopback signaling through the signal
gateway. Another case of gptimal routing occurs when a HPMN network
user (locAPoP A EaAS fHERYRbE S st BHsuPsRRR HRMCC
sulbsoribewhsoidtRIMNSs inclBeifire tod tchishisiitesiratethinddigubestg Dbadn
(NI A3 FSHrekt (HERRTIBUIRE LORIHE, AR BRGNP

the _signal gateway. The signal gateway function maintains a list o
Ms‘@ﬁ&%&ﬁ%%ta%@em%@@&.—%ﬁw&%%‘a%%ﬁlﬁ%ﬁmh%sw at
5 ORBegitg rtiecalfosttie chsea MihanlaBRIGHetiS sesebledabmgignalgh
gatew. n in Figure 62, the gateway checks if the SRI-issuing
G'Iftﬁles %gf}@%l&g%%; if it is, it checks the MSISDN-F 15 in the query against
the HPMRCOREMENEPTEBIY, TUfHEr 8788 TS ch G Y Ias RN ace! or
(aftesdingl sty Eserned; sihanvisesthie-prginahdsiEN-Fissetumed.

Note that the MIMM . u%is riclﬁerﬁ.gan t OR calls from either a local or a
roe{lr%tgﬁ%&i—cip N ‘The Eﬁ\ﬁ}I I’lre‘d”éﬁ]{/(ir?g?'party might be charged a

10 subscriptibHiferatss SherKE s foriiadetid sromRirgedoeths StiRiEN-F to the
roufifig: Zi-Waileibeigignaloaipmastisiliaare St aLerysesord,Hhcare
Signaling (%a.t.e"ga}% Wil %8%%&9&%&839@’18 Bie. e DR, However this
service can %l?ﬁé’r e orrerea as a subs I‘Ip'[lon service or a one ﬁme fixed
charge, thésntaSHRIeferyaestsRiviitipe] safficients evvn Cigeco 3. fbe
the ivtMM setrsGribersthakieseivgdsighnan ORauies salwlldeasiinr
his/her HPMN number n Ileg. %3 'I;A LE 59 HP N-OR-ﬁIIowed

15 PR T LB THRIE R e BT A 5SS can be
furmmmﬁﬂde’@t&z@@@k)mo@fmé;gﬁﬁn@@d&@@é@mﬁbﬁ@b‘ﬁéﬁrﬁmﬁymed.
AL S R ot AR AR08 B oamer

- -aliowe , - -ISSUIn NSC-
Dele#ﬁ%%% %1521 eﬁ?ja%ﬁ)a%%wﬁé%% SR RO B
destinadisadhimiERMNUESY Prioopbatkgyill be used as if the subscriber's
MSISDNy,is, gall ihef ' Y
20 Whig 6@ §ghx\ﬂ%r§£é&lad§ wibSed Q@Hﬁg@fﬁ@mi 5 C&Q, %Fsp';_g\f{%}%rf‘g GRIR

is allowed. This is illustrated in Figure 63. S r CFU/EC rwarding
cayest be %’bﬁ‘“ﬁ gﬂgﬁ%ﬁl&sggg. WSV s ERTyiog can either be offered as'a

subscription service or a one time fixed charge, then the SRI query record will be
sufficient. The MTC record for the MIMM subscriber that received such an OR-routed
call will be as if his/her HPMN number had been called.

25
TABLE 59 HPMN-OR-allowed

| MSISDN-F

The simple HPMN-OR-allowed table (Table 59 above) can be further extended to
cover more fine-grained cases where destination # can be FTN, MSRN, VMSC/VLR #

30 ranges, as shown in Table 60.

TABLE 60 HPMN-OR-allowed

| MSISDN-F | SRi-issuing MSC-H | Destination #
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5 FPMN number. The signal gateway produces CDR similar to the case
as if the subscriber's MSISDN-H is called when the subscriber is
registered at FPMN except that the CDR indicates it is the MSISDN-F

wibavisagginally called. In this way, HPMN can choose to chgigesdoos/ozs410
mark-up if so desired. This is illustrated in Figure 64. EXCEPTIONAL

CASE: IMMSI-F/MSISDN-H/F NOT FOUND INN DB 10 If there is a
Location DU dloteiopiear rsqliRs SSetadoantrsksait Straste dsnif the
MGTbRriteai W HNHE IS Gbudt then| MShblatars nokiounediatthEnDBsvENISR is

mayj; W%x‘é"ﬂ?ﬁu@%@ﬁ’%@ﬁ% %e -subscribes the MIMM service but

refuses to go to the ogerator Shop to replace the SIM card. There will be

a configurdfidf GPGERYEIMPMRrer st benatsraie adder searbikeg the FTN is a
SactiEmEN1BuSGeto rejectithel regHesy; grosﬁepaﬂsassﬁhﬁlmeﬁsme:&@eﬂae if the

HL&&X&H&L mﬁ%&gﬁh@ IE I\:;vé:eaﬁ" %rtc¥1 ad%rgasg% ereqa%%w%{cgpt that

he VLR-X as the SCCP ca ng party a ress. Therels a
ma%*é teR indiraterdhialie W CohEspangipteineR, iriine IMSisMaodsP Dl can

notcatehonitigl canrMapifeadaaial itk R iindetbiagtiens.ean error log
will be generated. If the whole SG function goes down, a MIMM

SuBSEFBRIIHAC GNP e SIS B BErdiedd: BUNVSNY ABrmal services
10from |MSIfhhe?c51§/iﬁﬂi©U§16ﬂ |@@§HM§1@E&E§QU€@9@§% Wdsatenayreaihed (1 outed
and a s inclu ve been describe t
pa%?cu#ar emboadime [ggq ta%r%'\%%n \ihd%llt:a |vespnu0rp%§8§ aﬁ%ﬂagg a’}cjx 15 may
meARPEs Nragethe Sebisebst #ﬁesnbmhﬁsrthwmwéﬁm@cm@mrefemyo go to the

reqjiensoetiepiSep ReoMgRouldhe. deseriplion aaehineABIMBHIRGWORIAN 1
cor’rlgcg é‘c;[ctgmt%rls%r}%wand the Ilke are to be construed in an 30

action
inclisSive Sensa as opposedto an F&xclusive or exhaustive sense; that is to

I3say, in a sense of "including, but not limited to." Words using the singular

or plural ﬁ@ﬁ?d@ﬁﬁ@é? ipyedecthe plural or smgular number respectively.
Addltlon e Whe'q%e]?eti} jyeimody @%thﬂ'ﬁgﬁwlﬁﬁ{d’%rds

Of Slmafi%[.e W IC %agggnx §i= CGE%%?OFgLEIﬁ
0and ng J%Q:E‘é’m{ W rbomgﬁaﬁp e TRTL M

used in reference to a list of two or more |tems that word covers aII of the

111 WO 20051 QL8245 RGHEd Wﬂf%%%&af@cﬂ%ﬂ%g Wﬁ%f@'ﬁam%oﬂfgoes
the word: ﬁﬂ%ﬁ[ﬂ eitemsi the list, a%of the jt |B§ms in the list and any
comBIRation of tha NAIRE W 10/ |QP Y P KisBeE E¥N SO o Vu%‘ff%&amces

enfbodHEhis. of the Signaling Gateway method and apparatus including

258 MIMM serdeedsnaiiuiendes $0.heexaalsive R i %&?ﬁdy}fﬁﬂ}&% a

to ﬁ 8 Fuse form disclosed. lle_specific embodiments 0
E\q service L lb g De?alis of particular embodiments are given for

ave been descri

illustrative purposes, and are not meant to limit the scope of the invention.
Unless the context ciearly requires otherwise, throughout the description and the

claims, the words “comprise,” “comprising,” and the like are to be construed in an

30 inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in a sense
of “including, but not limited to.” Words using the singular or plural number also
include the plural or singular number respectively. Additionally, the words “herein,”
*hereunder,” “above,” “below,” and words of similar import, when used herein, shall
refer to this patent as & whole and not to any particular portions of this patent. When the

35 word “or” is used in reference to a list of two or more ftems, that word covers all of the
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examples for, the Signaling Gateway method and apparatus including a
MIMM service are described herein for illustrative purposes, various
equivalent modifications are possible within the scope of the invention, as

wibasesskstted in the relevant art will recognize. The teachings-eftb®o4/026410

Signaling Gateway with a MIM service provided herein 10 can be applied
to %tlﬂer communications; stem; and networks, not only for those
commUNTEaTCHE Y ERAHR I REtONE Helimsl hedivh 2 ALMHRtdianta the
andiiets! efitivervbiritiis efitho dementshdéscribed above can be combined
to IOrOVidQ“EHgﬂ%%&Pﬁ&i@%ﬁﬁmﬁ?&é@eﬂ{%&m&ﬁ%ﬁﬂ&%&%‘iﬂféaﬁg@gﬁsto

the embodiments described in {I{i{ﬁht of the above detailed description.

FoPEXRMBIE 2ARartselsing st sig oot paltipen aransdaivrantaustye or to

3 Siginalinige Gatewayorvethod arfdaphaiatus MdlidmpacaibiMbidisaeticeisand

apl@!&&ﬁBiés%r?{HQ . %a?etv?a%&@g M%ég?@gllselﬁél%%ﬁl%u 5 gervice

service in a single SIM for multiple roaming partners. In the case of the
|att&F AEFFERRT SEFoR &R BT RS RS NI ST e prlifisations arpthe
calpanibisigitairfibwsoph efaiy BishiNsRisimentirad: 2Q LdkeMlaNdMifor
multinle. rpany r ice for. ple roamin rtners
leﬁt.%&{ﬂa PG HAL Sf %Ees%%%%s§%%ﬁmﬁﬁ éjls gr}f'y)e.ﬂgo\ﬁc% erein

also involves HPMN IMSI (IMSI=H in a single

10 g P pe RRRVEH GoHREPPTIDRSIR CAAg RSt S ERPA RS PleRTBTHOGRithafiar sfose

M&tﬁ%aﬁ%b&iﬁ@sﬁ&ﬁig@ﬂh&ﬁeﬂm@&@mb& M3ISDN-H is sent to the
network. e MISL sgiviee (PrTwIBle Loaming Rerdners eends Ine.

roaming coverage 25 by pooling the roaming relationships of partner

netRBRARITRIBrR YA a i BbRsiaIEn dIbsearndrrihenthaegep errcormade prethe
nebibadidesMisbseivigenfor mukiple reamingepapingrs provides a local

IMSI at the partner network. This,option can be easily e alfjjled orfdis bled
15 %or exant'lg e, the igrlqﬁom dssor t?on o? arrﬁca}%u‘ en}Eg é“}?{b‘sm & ignaling

based on operator fequirements. However no matter w
subsemsersipéradsrieraiys modidyle PHEHSrarmise iy pep VSIS D Natiydiments

associatadupithna0r tee sbsaibel ANMESHY family af SOMMINSIRPMIL Qi

top of a common Signaling Gateway, whic supports Single IMSI
VOBIE ISR (S e R ol ST R e erS B BRSSO
witiii$thaNsding opetanorlbibetmliead differaitoperaterbI{EEINsE ditfersiohed.

20 COHméiﬁwwtﬁiﬁtﬁ)@ﬂgﬁ%§%%&%mﬁgﬂﬂﬁsﬁl M:?vig:g-%owgultip}e roaming

25

30

2005/018245 PCT/US2004/0 e MISM service for multiple _
rog?ﬁ?ﬁ%%%{?fhg}‘?gﬁ&?ﬁ?ﬂ,ﬁé Mﬁ'@ BHE AP SGLE ARYSGRldn @ single
hallhg Hasingte MRMBSHN bere tirteed wihcalstantk SMBad BEMSISDN-F being
CORMUEAHIRN SYSIRM JeserRed Lersininelides a method for mobile

communjcation_in multiple, mobile communications networks, comprising

at least ori& SESBLREAMHT ALt e DR e P S Sa R BRI etyisenee
commenicatiensaevic el sibesidy tiebid ncludles dhleast @@nited to national

'ntﬁﬁ?ﬁﬁg%ﬁx}]‘%?'b%ﬁ%ﬁﬁﬂ%éﬁ%%%ﬁe“%%'Mtﬁﬁ'/{ service for multiple roaming
partners provides a local IMSI at the partner network. This option can be easily enabled
or disabled based on operator requirements. However no matter where the MISM
subscriber is, there is always a single phone number (i.e. MSISDN-H) associated with
the subscriber.

A MISM femily of solutions is built on top of a common Signaling Gateway
which also supports Single IMSI Multiple MSISDN (SIMM) and Multiple IMSI
Multiple MSISDN (MIMM) within the same operator or between different operators

(across different countries) and within a single SIM or on multiple SIMs,
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at least one mobile subscriber integrated services digital network number
(MSISDN); and facilitating calls received by the user and calls placed by
the user using the SIM while in the user's home network and while

woamingdmanother network, and further 10 using one of a hpme MaloBN1o
and a local MSISDN. The SIM of an embodiment comprises a multiple

international mobile subscriber identity (IMSI) SIM, wherein each IMSI is
associatetPGAHEM RSO LRIS TRAR HePARSTS FHO miP DSt ke cheaper
netivatdctiie watie induyestly inHPRHR SiMbef anresibodinaent anprises

muliple MSISANR G EIOAtaD epioflmant [y camprises o

least one of hosting a foreign _public mobile networ ) | nd a
M ISR Y HAOPHRY IR AT R H BSOS SXARPREE OIS a6 igashepe of
sHPMhautheniicatien dentar by @mauthentsaisghenieesIhei&iM
of ASEPAIIE LERIRIPRS S SIAR NATEMBIFEN, TN MENOA AL, ong
an embodiment _urfher comprises, wﬁen‘t%e user Is roaming In"arnother
netib&ast ATS PR tHEREhse IMSISBN skt gitvSTSRIY rther MBISDN);
netwarscilliiemetnodcefannkadiment A hecO NS 8 NaSHN B ASIM
FP MSISDN .allocated to a HPMN. The method of an emhodimen
fort o e AR o (et o ST 98 o R
H0Thasgmpest ok aamsddPhEt fardrde gl pABEMultiple local IMSIs and
mgltiple MMS)&S%@ Nﬁ%ﬁﬂg&ﬁ@ﬂ@hb@ﬁ@d ibMﬁimﬁt@ﬂgﬂ&Q%@ﬁﬁlsubscﬂber
MSISDNSs ar. to the SIM.of an embodiment via an qver-the-air,
(O e S YRS TS MR RO, Yot G v
detesgninia gnihstheltbemetn d1bithe 1MSE wmestidd. Whe 51800 fhe totationcof
the:mghilecomiprnigationg device changes. The method of an
embodiment further comprises facilitating manual selection of an IMSI by
15 he user. TREHBHAH S SIBOUMERT RIRHE S EF0E Tt o i
senwibbs to e ngtepin (VN BYSAkmd arivigiSWhsthered not tenapeblis mobile
roamingn Masteln, he SeRIeas pOMRIBRAHAEAREE! Qﬂfd?%@giﬂeﬁ%é{éﬁg the

(GPRS), an unstructured supplementary service data 113 W
200857018245 PCT/US2004/026410 (USSD) service, and a short
messagebesibbof3MS) tedivies chnprive thadgtf lam«aitistiment further

20 ComPrisesAUAGABER MBERACE RithE SIHAINY AAlR RN ANEIEIR 0
signaling gateway acts as a home location register gHLF\Ig of an IMSI o tﬁe

FPRARE RRSTIEY: FRRPHE OB S Db Wimerts dhripristhsrachag:
one of mobéyingdhefaSBhimesdaghs amnecessaihonEPrdiawiTgsths

USR.messages fiem the signaling gateway to a "real” HLR, wherein a
"real” HLR is a HLR of a home network (HLR-H). Facilitating calls

received BiFthethrsed sH GebmdpratButhsy erEnikes Gedipting the user registering
25 with a FIPMN IMSL

The SIM of an embodiment further supports multiple local IMSIs and multipte
local MSISDNs. Additional local IMSIs and additional local MSISDNS are added to the
SIM of an embodiment via an over-the-air (OTA) interface. The method of an
embodiment furfher comprises determining whether a new home IMSI is needed when

30 the location of the mobile communications device changes. The method of an

embodiment further comprises facilitating manual selection of an IMSI by the user,

The methed of an embodiment further comprises providing services to the user in
an identical manner whether or not the user is roaming, wherein the services comprise a

general packet radio service (GPRS), an unstructured supplementary service data
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embodiment comprises using global system for mobile communication
(GSM). Facilitating calls received by the user and calls placed by the user
of an 10 embodiment comprises using code division multiple access

w& b sFzacilitating calls received by the user and calls plageg s ih8sa6410
user of an embodiment comprises operating a signaling gateway that

functions as a virtual HLR, a virtual visited location register (VLR), a
virtlF SR B e BRI CERT (BISESYidviklarsrion fhatsage
senrtitediettieri{SMSOxmizek aoutitgdl SEvieasageas gy etrodpiverrein

e?@??i@ﬁ%ﬁﬁg %E%%gg%%@%%&? TBRLRIR Qe%ﬁ%i’é%iﬁ?@ RO RGN v

about the userat a . The communication system described herein
incMEE R siHitanag GRENHrEystarmt fBrherronne s i it rusIinodifying the
snetussk, thessystemeemprisingrakieastenes e akleask o SigEighiite
gateway configur perate as. no d.a service no
R 2 B R L R SRR
service appHiéEioE fails meAtisEoIoaRHIMY pur6aEr Pleefrork bpapatefenand at
leaghen@@atenayRahiln s widehisgtae Re mGM 6 s ompiad tedihenat
least one,si in tewa erein the at least one, GMSC is
configurelH L BLIE IAE eed By e L S50 SRRl e
10threughdimenbedansseisisigieding Siemalinkfuers(EBMiGUred to at least
one of asgignimiHlipias25:-IM&i$¥ena singlessunseribel identitkemadule
(Slg/l e, %&ngg Ierast one_rpgbilesisu scﬂri% r ént%gr?}eg.sesrvicgs.rgigétghﬁe
network num ernwg?lséﬁ\lﬁ BRI ,"a% Facintardes g ateNEd y a
useiriuad visiths! logién mgities (e using thlceSeneawmitdiia shdchswrsiome

neterk@nd while seamingp-a0tBeEReaRks eNddy Kbt HsIngang.8f arne
15home _MSI DN :ixfn?é.a IocFaI EgSISDI\L 30 The SIM of an embodiment |
comBHSE S S PR a8 L S TR S B R ™ RSBy TS Ty AP

whelreinh teaekerldVSFfdAssociated with a network, and wherein the user

uses an |M§E&E¥H%E§&WP£%{Q§ &b’é@ﬁﬂ%&w&m%ﬁmem_%@M{in%fg%wa system
embpodiment comprises multiple MSISDNs. The slgnallnﬁ%%ateway of an

emiSB AIPHRENEIECATHEF AL OGRSt NGO ERE TR ERG it e hBbifks ast one
netigneti §E PN MBigndd B8R Msto SLIZP WEe 2005 /@182480de, and further

20 P CHH22R0410264 1015 Rome pHblic oRYeHeeUn RN aﬁ;ﬂ%ﬁﬁ for
I user. The SIM of

IIPMN authentication code (AuC) for authenticating thé I VI O
an BRGYBTEHE & S BASRE iR HET A RS | ST N TR SighRrR G gty
of asmemiadditipadisidd ithide eonfigureditnatapstiisvhanvdeMSIERNdGne

locah MBS PN AR, %ﬁ;{a%ﬁx%xxgag@st&?suﬁﬂih%{g%@fgg@?@&@ oBeh

network. The signaling gateway of an'embodiment | nfigured to
all 3t epsEPWINEREIS B 13l HIPIIR copféswishiamdcatienval e ign multiple
25 emibasiine pkiselu dins e ganiguted todalei a0, theign at least one mobile subscriber

integrated services digital network number (MSISDN) to the SIM, and facilitate calls
received by the user and calls placed by the user using the SIM while in the user’s home
network and while roaming in another network, and further using one of a home
MSISDN and a local MSISDN.

30 The SIM of an embodiment comprises a multiple international mobile subscriber
identity (IMST) SIM, wherein each IMST is associated with a network, and wherein the
user uses an IMSI of the network the user is currently in. The SIM of an embodiment
comprises multiple MSISDNs. The signaling gateway of an embodiment is further
configured to aliocate a foreign public mobile network (FPMN) IMST and a MSISDN to
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user registering with a HPMN IMSI. 10 The SIM of an embodiment further
supports multiple local IMSIs and multiple local MSISDNSs. The signaling
gateway of an embodiment is further configured to add additional local

wibalsareiadditional local MSISDNSs to the SIM via an overgheraisodshh& 0

3

interface. The signaling gateway of an embodiment is further configured to
determine whether a new home IMSI is heeded when the lqcation of the
mdbNE PR RAREARBHE ViR dniigiss ARG SRIRSRAG R &Ry oF Ghior
embadirierttris ﬂiwr@her. Elmﬂ@& I@dn@moﬂﬁamtmabgelﬂcgbmmmm .
by the usgyg, Ii@ﬁaﬁ&%”éﬂé\gagl%@W@%Mdﬁﬂeﬁ%@ﬁ&e&hﬁﬁmé%rmg ured

to provide_ services t0 the user in an identical manner whether or not the
usefFETRNAG IR tHE CESEESHHSE Bowise I BadRe T ayiher
sendsefGPRS), an unstructured 20 supplementary service data (USSD)

service, aid 3@@8&%&?&%}9&% DHEEARMPA FEHG S on G190 A 1DGe o

gateway of an embodiment further comprises routing USSD messages to
a SMAINGEAIBVRG HENBYein the signaling gateway acts as a home
location refgistgr{litigRtcofami MShobiheckRMi i SInEulddecsighiadinghe

gatewa 91‘tan emlajod%iﬁv&ﬁrther configured to at least one of modify
theuﬁrsréﬁsrﬁé% géeg as necessary, and relay the 25 USSD messages

10from the Sifnaththgigatemnbagipeat fadier sHPRO aHipl s opldiMBiE pfsnapitiple

13

HLR:Qhes KIS Mehwa s itk R-td)k actitating alsreeaivee oy ibaddseradd
a”gd%%!'snﬁ'%%eﬁg%ﬁ‘& SEERLA ;?g%wgﬁ?\ﬂ%ﬂ@%ﬂé{eﬁa”a%%%eﬂ't ?6%5

system for mobile ' communication acllifating calls received by
thel @58y avrtfagtls Plraserbyz Eanss oo Fhpm B BRHOE EIRT corfipyse &
USiNgeEaaR cESIon MiHiRe a6eesE feddddAvhhacilitatngncalisraesied by
the user andt.ca!gla &Iace %gh E%sern(gL[.re;m aﬁg\]\,k%odi entﬁoggrisﬁes furt
op&Tating & SIgRANNG GatEWEY that TNCHOTS a5 A Virtial HUR, & virtial
vistradifoestirfadbisentuiaRyclecimpd by eWay mowite switching center

(GMSC), Y iiualis Ao N SPsPELARIER-ER B HIONSE burlid Apviktdal
service node. The 115 WO 2005/018245 CT/USZ§O4/026410.ngnﬁ\Iin
gatSWET dP A ERTD PSR HRTHAT BIHIE B & o S SFE S ARRTRGS Whereth
infdrerratioresaboptithe gesradpeaPiNL tlsastiBRE)GNMSGHgtoehled to

20 e @eAshaneSionaling arsRLOl AN RMRAHMENLYAS RS (RfGerice.

25
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The signaling gateway of an embodiment comprises at least one of a

HLRC R SRR EFEMECO! 43R S i W BT SEPTE SigpRiiHG Yameag oo @
ansgmidodigwemdurtiiercotinsisesiog leastaynetoi iglobabtitie( @&Fster (ILR)
trapsionRioRRlaBeRl AVELSS AR ARRIGHIRRAT IMABNIISSSAYR further

transformation element, a MAP server element, and a ISDN user part
(|Sctgpf}géqéf|:@é? at least one of modify the USSD messages as necessary, and relay the

USSD messages from the signaling gateway to a “real” HLR, wherein a “real” HLR is a
HLR of a home network (HLR-H).

Facilitating calls received by the user and calls placed by the user of an
embodiment comprises using global system for mobile communication (GSM).

Pacilitatiﬁg calls received by the user and calls placed by the user of an
embodiment comprises using code division multiple access (CDMA).

Facilitating calls received by the user and calls placed by the user of an
embodiment comprises operating a signaling gateway that functions as a virtual HLR, a
virtual visited location register (VLR), a virtual gateway mobile switching center

(GMSCQC), a virtual short message service center {SMSC), and & virtual service node. The
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10 element, wherein the at least one signaling gateway. The
communication system described herein includes a computer readable
medium having instruction stored thereon which, when executed, cause at

wigaskang:43rocessor in at least one mobile communication peiveEkiR/026410
install a subscriber identity module (SIM) in a mobile communications

device, wherein the.SIM ignc udes atf&e%st one 15 international mobile .
SuBS SRR SHERAY RIS 8”‘5?1é%s{‘oﬁrec?ﬁiolﬁﬂreeé;?}bsst%?‘fbr@?%’t% Stgtion
seppividhdigieaphe bR number (MSISDN), and facilitate calls received by
the user gpd GallsRingsd RY.RQddssfldsinghens vbyihile inithe,usehs

home network and _while roaming in another network, and further using

on&PAREAEMSIEBRENd a local MSISDN. 20 The SIM of an
5 embodinignrtsmaiprsesaanaftipl edhitdmatiornal prictike sabserbén ANttty

(IMzly SIM rahereingachiMaligassociated with a network, and wherein

the user uses an IMSI of the netwark the user is currently in. The SIM of

an embolih iR LBREAIEY MatiprRPMsIRbREhe e taidrs ongnt 2
emigdiniga{Glhemekeceien clénrthes cruseaijeiastion @ 0daFaldnat

e ; ed - odassax
mable R BN TGl € ST Eleaich i & e Bekic

10 matifeehe MsFRIRIERING shies sisaatiraniclidthentication center (AuC) for
authentidﬁiéngﬁh@mﬁ;&ﬁa%[h@&ﬂﬂie@tm&mmmmmmmjﬁe& eesingte
home MSIARN- e sl uelions ol an SmP Mt WheD SXeGHiE one
further cause at least one 30 processor In at least one mobile o
CORNPRERSFE At BhIFHEtRRS I ESHR SPTRETHGHE RPSTSE I i85kl 8 CHP IS RNTHY
anghiriaetvo il Yheritheusenisaaminge) theroth ek retvediuded Beast one
instructians of an.embodiment, whe cuted, further cause at least one

s T e B R SR R Rl
MIISBredistsredite MPTNY TTFRESHSGXISHENS B dpctioin e oA SH
lexﬁféuiﬁ&?l afdrthey ;ﬂ@ébﬁ&:y}lﬂké I ﬁ&@@é@%@%ﬁaﬁ@ﬁ@&%@%%&@v@k and
east.one processor in at least on ile communication to
R T R AT E A A A T THe ) SN 48  foca
enb®iditent further supports multiple local IMSIs and multiple local

20 MSISDI\t@hTT QM@%&J%@B&@&%&@@@ %Hﬁlﬁlﬁﬂl\éhﬁ_lﬁﬁé@&%‘i‘ﬂ@ﬁ%m&riber
cause a e Qrocesso east one maQpile communicauon,
e D B e R AR L T ST s
SIMseripserpovRistg thir (TR inerfadecultbslingtr (dedi ¥ of an embodiment
embadiRa MR MRSEINEOT{UHRBL GRS 6 Bkl EASHORR M QEEFSRLd AL

least one mobile communication network to determine whether a new

hoEVREHS 2hisBU R MFRSISTHE Tt ESh BT TR G R HEMREALBTL "
25 debiceadhasigasitTihe:ifinstructiciiEdNARMShbatiH IS Mihaivexetutedome

fu rmgﬁcqﬁ8§§e %te!%@ﬁg W G Rt f-ﬂ’ﬁ%N authentication center (AuC) for

authenticating the user.

The SIM of an embodiment comprises a single home MSISDN,

The instructions of an embodiment, when executed, further cause at ieast one

30  processor in at [east one mobile communication network to map the home MSISDN to a

loca!l MSISDN in another network when the user is roaming in the other networlk, .

The instructions of an embodiment, when executed, further cause at least one
processor in at least one mobile communication network to host a FPMN MSISDN

allocated to a HPMN. The instructions of an embodiment, when executed, further cause
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least one mobile communication network to facilitate manual selection of
an IMSI by the user. The instructions of an embodiment, when executed,
further cause at least one processor in at least one mobile

woomisugaieation network to provide services to the user 15 pran:identicakio

manner whether or not the user is roaming, wherein the services comprise
a genetabRacket Ladio sepy S IeMEntany - veer
service data _}QESSD serv;{é%?)gg}mlﬁ Aagge%%rt mes%g%%@gtr%%%p?s%é@m Hthe user
sefSREe LA EEIINTYSEn embodiment, when executed, further

cause atTeastidng preatasandn: Aidtasiope bl CRANMMECAIAMmuliple
nefyarkAq4ppie %&%%msgiﬁ%ﬁﬁ%&%meﬂpg{gﬁ%a e )

signaling gateway acts as a home location register or & TSt

5 FPRAR EIRIRSRORSSOT Heairlstpt el me e spemisisatine el tasid eddistbnal loca!

io

furiiveStCaidsel ditieasicaneVSIODBS SO N IMEASELOBRMBIIS (OTA) interface.

co icafi wark to,at least one of modify the USSD messages as
e S S IR
a "¥eFlerit PRCRREHS AR BRI HITRISS AT ORIt e hetstvaardke (o ST is
25nkemilitatingealis seacivet yothe usenand talisalacesh Rsthemser of an
embodiment com ris.eqs1 usin%{global s%g&eg for mobile communication

(R LAl Sal e R ke e B b s By Hen e
of KRSt eSS RIEBMsHSRE 5N do dsiblivisivanml ibletiaccéss IMSI by the
(CIRMA). Facilitating calls received by the user and calls placed by the

user of aﬂlBO mbodiment comprises operating a signaling gateway that

functions as' %ﬁ\}*ﬁ%ﬁgﬁ—ﬂ?ﬁ? am@]iﬁb%?‘%}iﬂ 54 ?6‘8%%8?1 %%féfa‘(‘?fﬁ%eaét one
virbiRfegitawah iard bile walitshioyg oeritetiot(GMSEY, ta virtidd shdresmessager

15 sefyigadanter taMeGnand & vistual @%PYQ%MH&-Jﬂ%?eiﬁ”tﬁ@%‘é%ﬁif&@?a%fa%ﬁse
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embodiment, wh%(llioexec,uted %f%%her cause at least one processor in at
117 2B IR BETIHS oA B 1t feep A b vice data
cofiftiitieativa. nedwshetorsteagersariio M) mnatien dbouttheivsesfah a

F%M%a&mg%&f&&;ﬁ@&p%p@ﬁgg%%&%9%@4&%9sﬁ%{%gsgg%é(r%ue

implemented as functionality programmed into any of a variety of circuitry,
inCIBTHE FFOgTAFRK I 50}6‘{3?%5 2281 1D &)Sigini s goragy. wherein the
prograiinp e gatesasayjtRGAR)) PLOGAHINRINE 2 a8y JOgic KPR IMSL-
devjcen. fsaialloPAMAEARIe [0l AP TORLAGKIEes /9 .

standard cell-based devices, as well as application specific integrated
CirSORS R 81 87255 3in & BRHE P BRSNS 16Mirrb lefidmmhgra shawd bitthe
couSSnieation syatemsiig)uaé relalicio UYSIONessaydi i e ROBLASIGN A8 way
eleprapi2liy & ARG BIOUIATIMARE 1R3CPRC A0 IIEMENEERROM).
embedded microprocessors, firmware, software, etc. Furthermore;
aspects ‘BriietEshrtarmesitiohtsybecistiaed sslsataprsdisdhmuser of an
Migropeessorspriayinggeltvarefases siveull emulation:disciag logic
(Sequenpgcliﬁ!tg zn%%gﬁ)sl Qe%%?\pe%%y the user and calls placed by the user of an
embodiment comprises using code division multiple access (CDMA).

Facilitating calls received by the user and calls placed by the user of an
embodiment comprises operating a signaling gateway that functions as a virtual HLR, a
virtual visited location register (VLR), 2 virtual gateway mobile switching center
(GMSC), & virtual short message service center (SMSC), and a virtual service node, The

instructions of an embodiment, when executed, further cause at least one processor in at
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custom devices, fuzzy (neural) logic, quantum devices, and hybrids of any
of the above device types. Of course the underlying device technologies
may be provided in a variety 15 of component types, e.g., metal-oxide
wsermmisomauctor field-effect transistor (MOSFET) technologieg-lik&2o04/026410
complementary metal-oxide semiconductor (CMOS), bipolar technologies
like emitter-coupled logic (ECL), polymer technologies (e.g., silicon-
confiry RO TaPaH RRERS) i’éé)?ﬁ?g@%?tétafﬁb?%’é&iﬂ@fé%ﬁﬁ e dye user at
mixePifalog and digital, etc. 20 Unless the context clearly requires

otherwise, thrughgut-he.descrptionandithe: Llaims the W dSniemented as

"comprise," "comprising,” and the like are to be construed’in an ‘inclusive
serlSRHRIBE GERETATRH SHEATHAS b Bt Sants e Rrieramgiahica
5sensgic dtVins!(#liig), butinat fienited gadMibldsatisingy e Bingyl araerpluialie
nu j . | i er.respectively., .
AT A PR L SRS i e
woreBr&hHirapIFHPSHcHnE G Y s aPptisioasprefsdreseed wirenits (ASICs).

appheatictheagoasivlinies andmpitdoeming padiebAHRATIONSBEHMDS system include:
applicati ! W "or* is used in reference, to a list of two or
R SR o iR R oty
10woreemiy GERRIM s aidssnicaprase e g ey amdtsny
commhinaiioncphdhe iemadodinalist.86nEhe-abave sesesntianhilbsiraiedors
emhodim f the communication system, is.not intended to be_, .
o SR BT e ipgera
spéEffRTetapeRfiEAts efahdgia fip st devires.cothimbridsaienysyistembove
arejedlrscyiied Deseindand aaIME RIROBEHVAHAUS RBUURICRE in a variety
1sMo _g&%tlgns %Le 6p0é55|bleetgi/_|tr}gg t?e §coé8e of tghg communication I\%Stem
as Thosar ST & RS et anT A7F will 198 WRHeS SRl dss samsistor (MOSFET]
PO SPeEs iibe sunpepsstih ipetaFhride stohinrgdrofahE dsPRimbipidation
syséemduevided hereincanibesnpliedL oL RECGSISIG BYstems.and

o SERER A BONaT AR TR0 B AP P E AU b BOAos

dedigilbedtabove can be 5 combined to provide further embodiments.

20 These anghpibel.changdesican Re madfHaHhe, GRS GRIRASYRIE LN he

light of the above detailed description. In general, in the following claims,

a ‘ 47 84 k1] I3 A
e BT SR GRS e RBHERTEA 360 i i B A AR &
systelrsine thesspeoioedibadimentiveiscitisadin thesspetificatoy) anddhe

clac;mm.%g%{q}&qiﬁe@awemrm'%@'se{gtﬁssai %&%ﬁ&l ¥ also

commupnication systems that operate under the claimsto provide 'Ehe '
cotPHHIRTDAESH Syt I CUBrA P HEcBo riyliARSativ sy wesds Tacroe.”

23 linfibeckinyi¢he ‘disslgdifte]dwt dnsteadstitisdbparpbihevaysiesd is e

degﬁﬁﬂyﬁﬁq,qgﬁﬁ&y’cﬁ}{ &Bﬁigéﬁ%%s %%ﬁlo[e and not to any particular portions of this
application. When the word “or™ is used in reference to a list of two or more jtems, that
word covers all of the following interpretations of the word: any of the items in the list,
all of the items in the list and any combination of the items in the list.

30 The above description of illustrated embodiments of the communication system
is not intended 10 be exhaustive or to limit the system to the precise form disclosed.
While specific embodiments of, and examples for, the communication system are
described herein for illustrative purposes, various equivalent modifications are possible

within the scope of the communication system, as those skilled in the relevant art will
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CLAIMS 1. A method for mobile communication in multiple mobile
communications networks, the method comprising: a Foreign Public
Mobile Network (FPMN) allocating at least one local Mobile Subscriber
widentiyMSI) to a Home Public Mobile Network (HPMN) fopdha sseaies1o
subscribers of a multiple IMSI multiple Mobile Subscriber Integrated

ServipgsDigitatdiehyarkmnnebein tMALRRP NS ¥ies: dMIMML LIS HEMN

when roaming outside of the HPMN, wherein the FPMN is a partner

neRWOIR STAHESH® IR IR BI I BRI Jehesl Ay B ghmpaenication
rasgenfddecileMBissto the HPMN for the HPMN to provision to its MIMM

subscribgrs, andwhen 2 MMM sHRSETRRLERAMS auiside.ohive HEMN.

the HPMN performing registration of one of the FPMN local IMSIs at the

3 HeNRIngd inriexids FRPebRdEmEr ddvieend sHisnriangss renbrimgiedoike

indhenkRAEX e vereindLgghtbethPiviNd deatit Sdsisipised; and the HPMN
performi icati IE/I E‘ I %I T .at HPMN using.a
R e R A e
deifdethn tHEmaRioB vareR&uEs thepmiptrsravististssdhe. The
meibotkaiclain the lthereospuising dheMIVIM istibsctibefcbrpsiagione
of the at least one EPMN local IMSIs to use when roaming outside of the
HPtEANW T S R e e e
MINESISUDSEHBBETS RaFATAR NS S EREPMN B Sereds b Ivs Pias
a heaming: elaianshipyaih e netannard hass 18l aiveabiirexpensive
roaming rate with the network. 3. The method of claim 1, wherein
performing registration further comprises using an IMSI allocated by the
partner FPMN to register the MIMM subscriber device in a Visited Public
Mobile Network visited (VPMN) that is not a FPMN partner network of the
HPMN. 4. The method of claim 1. further comprising adding local IMSIs
and local MSISDNs to a SIM of the MIMM subscriber device via an
over-the-air (OTA) interface. 5. The method of claim 1, further comprising
determining whether a new IMSI is needed when the location of the
MIMM subscriber device changes. 120 6. The method of claim 1, wherein
all calls to and from the MIMM subscriber device, regardless of a location
of the MIMM subscriber device, are routed through a signaling gateway
that functions as a virtual HLR, a virtual visited location register (VLR), a
virtual gateway mobile switching center (GMSQ), a virtual short message
service center (SMSQ), and a virtual service node. 7. The method of
claim 1, further.comprising storing roaming information about the MINIM
subscriber at a FPMN. 8. The method of claim 1, further comprising
routing signaling on any calls to or from the MINIM subscriber device,
regardless of which of multiple MSISDNSs assigned to the MIMM
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subscriber is called, through the HPMN regardless of the location of the
MIMM subscriber device, wherein the physical routing of the call is
optimized between the network that has the associated MIMM subscriber
MSISDN that is called, and the network where the MIMM subscriber
device is located, and wherein all IMSIs and all MSISDNs available to the
MIMM subscriber device are active at all times. 9. The method of claim 1,
further comprising routing any calls to or from the MIMM subscriber
CL#B\} e through the HPMN regardless of the location of the device, and
regardless of which of multiple MSISDNs assigned to the MIMM
subscriher is called, and wherein Ill nd all MSISDNSs av able to
A e o e P B0 ol e e R g B eos
wrrmasm@, further comprising the HPMN malntamlng a voicemail system

suca P‘&B}aqtgﬁgmﬁ@mll\éwééw@w serihe L ASVIGE-QN) @eéatlérciléi m&t@%ym@%séaﬁber

er SSO e t er. aevice ar te
Ide ?evmgémai Omete{;rlrlw%a ﬁﬁ?eg%ﬂo%mﬁ%%?ﬁé PLI%iCs H ﬂ)rers of a
mul@@lﬁ p%ﬁﬁgrtwélplp M’Nm*?alﬁt@ﬁ@rr@ra W@W@s%ggeese Rigieal (SMSYrk number

(M smﬁnsewa M%i ﬂethewmhweﬁubgﬁfi@emgy@@r%b@@g&nﬂ g%!feijem the

ey e num sociated with t MM subscriber device

EE e el AL R B e o

loca iy t@dh@ﬁﬁ%‘rﬁ& Wélmww%@bs@m@en%ie&wmwsmsuw when
roaming outside of the HPMN. 121 13. The method of claim 12, wherein

the ﬁe@awmuﬁ@m&w&mdﬁe&t&%%&%@%ﬁam&%ﬁwﬂﬁ

IIocate tot M ﬁl& VISI sel cted .
reg]FMaélo or the e Ci\/l sogﬁger 16 use SWhen r’oam ng aﬂ e me g?me

aPPEYE wawrferéfrﬁwﬁé@eq@é’féal IS {korahidreFEd B! acvuﬁwﬁéa:wbﬁoand the
HPM@HHOM@@HE&ME’MM)@W@@PW%Q Wu,tmmﬁi{gwﬁm such
relationship with the FPMN such t e fav rab
e R i e e B R SR,
FPNRelersd M Iiksed, further comprising providing services to the 2 MIMM
subscriber in an identical manner whether or not the user is roaming,
wherein the services comprise a general packet radio service (GPRS), an

THOSIrUGtyred, cswg @tegxlsggxgcgqﬁ%m&% %?;rﬁ?%m ce,.and a ﬂ%&tm least
messa%e serV|ce ser Ice e meﬁ1 clalm i%g? er

Oﬂeéé’MBr i Podiirly WSSEyheysage s sﬁ@%ﬁﬁ@’@m@wwl 'fWh’éﬂ?ﬁﬁl {hEST is
seleg'tZd 'pr%inh%hg TO xfn%%p‘llgﬁo’lg {rygehe tf C%ann% ég(D Ocp ng!naq %WH tH’le){pGHSIVS

messages as necessary; an laying the messages
roargige iy g EEEY 86ka real” HLR, wherein a "real” HLR is a HLR of the
HPMN. 18. A computer-readable medium having instruction stored

3. "H?E? M. (‘é‘/hlﬁ hlalm ?nvﬁixefgyl;?% ch%nm?egl %’)(I)’El Icatloongl 551 c%teug?}'lg %1151 %E/ISI
a method to be erforme e sy S e meth com
allocated by the partner FPMN to register the MIMM subscriber dewce ina Vts;ted Public

Mobile Network visited (VPMN) that is not a FPMN partner network of the HPMN.

4. The method of claim 1, further comprising adding local IMSIs and Jocal MSISDNs to a SIM of

the MIMM subscriber device via an over-the-air (OTA) interface.

5. The method of claim I, further comprising determining whether a new IMSI is needed when

the focation of the MIMM subscriber device changes.
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a Foreign Public Mobile Network (FPMN) allocating at least one local
Mobile Subscriber Identity (IMSI) to a Home Public Mobile Network
(HPMN) for the use of subscribers of a multiple IMSI multiple Mobile
Subscriber Integrated Services Digital Network number (MSISDN) service
(MIMM) of the HPMN when roaming outside of the HPMN, wherein the
FPMN is a partner network of the HPMN, and wherein the FPMN allocates
a designated range of local IMSIs to the HPMN for the HPMN to provision
5. T RO UBaD SN W B VANV SR S aserles
of dHecktRBMDE, the MRMNspesidbmingyitegistrationdfiongiohtirRMNIeea) that
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roaming device in the FPMN, even though the F ocal IMSFis use
switghiReREN S MBRIN: SR Iaaﬁ%gﬁﬁ%rdtm@ﬁ%hésﬁﬁmaf&amm@ wvice
nod¢he HPMN using a HPMN Ki, such that the MIMM subscriber device
appears as a roaming device in the FPMN, even though the FPMN local
IMSI is used. 19. The medium of claim 18, further comprising the MIMM
7. R REHSEr iR Birly BHESRIRPHING A5Y BAL PRI ISR INAS Rbpy! e MINIM
subsasiten aoalfitivity . outside of the HPMN, wherein the chosen IMSI is not local
to a network in which the MIMM subscriber is roaming, wherein the FPMN
of the selected IMSI has a roaming relationship with the network and has
8. The dnsthndP ind¥Ben sl Fe SATRE S ater RtRa e liorR. 0. spHe ineaifirmathe
MINdIdlinuldsBritdn ekeinep exfardhingofeghttratiom fittbie MSOBIPSeSi pisin goagd M@MM

subRHGRICAPING Al A (R Leateterna MMM, RURSRIDGEARMIGR Iver
a Visited Public Mébile Network visited (VP MN that i1s not a FP

devigarHEF e foPRGIMEMBIINT. B4 “fhés MR JreksRn tfs,nﬁwérthat has the
assocmprigivgvadding lecalMISHs aha |ocakbdS| SRINSdonarSHM whdiee thdI M v
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claim 18, further comprising determining whether a new IMSI is nee
SubSGHRER SRR AGH BITAL WIIM subscriber device changes. 23. The

medium of claim 18, wherein all calls to and from the MIMM subscriber

9. Tg@}ﬂgﬁﬂg@é}ﬁ%?%{@,] %81%951;@ rmfé&g IMMQ%C&Q%HQ%%I%Wsubscrlber

routed th rougqg signaling gatew functions as a virtual HLR
deVighr R st ISR AN SR ?éfé}fm%aw.ﬁﬁ&@%@%ﬁ%bﬁwmﬁmﬁgh of
mulide ntRIS{SMS Gxignvirtoahshaitiviessagdserviatede ate r{&MBG), BISIaand all

MSIFNELSERMIGS . ARdandf: L B6.Medium oL claim L8 further comprising

storing roaming information about the MIMM subscriber at a FPMN. 25.
The medium of claim 18, further comprising routing signaling on any calls
10. Thcométbod theldt NI Mnsibsoriperide vieei PeGardiassof yuhictcahmuliiple such

that MBISPNS ﬁmqs& gheMIN % EPH%HH&{ ﬁ%rﬁé‘é esﬂf gﬁ&gy%m 'éthNed

regardless of the location of the MINIM subscriber device, wherein t
with S MO bR 58 i s B sRH BEaeS PR TR MR That has the

associated MINIM subscriber MSISDN that is called, and the network
11. YYRere:Hbe MIDUM 9, further comprising the HPMN maintaining a short message service
(SMS) system such that SMSs to the MIMM subscriber device on an unlimited number of phone

numbers associated with the MIMM subscriber device are routed to the SMS system at all times.

12. The method of claim 1, further comprising the MIMM subscriber selecting an IMSI to use
when recaming outside of the HPMN.
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123 subscriber device is located, and wherein all IMSIs and all MSISDNs
available to the MIMM subscriber device are active at all times. 26. The
medium of claim 18. further comprising routing any calls to or from the
. MIMM subscriber device through the HPMN regardless of the location of
the device, and regardless of which of multiple MSISDNs assigned to the
MIMM subscriber is called, and wherein all IMSIs and all MSISDNs
available to the MIMM subscriber device are active at all times. 27. The
3. dfednithosr disirim 62 fiRAscOmisirsivg e He R MRhiRGR g gated range of
locavlicEmaibsystemsuthivikiaticalis thetHENN MV suiisioribeihe extieednvesn for the
vnimitedaumber of phone numbers associated with the MIMM
subscriber device are routed to the voicemail system at all times. 28. The
medium of claim 26, further comprising the HPMN maintaining a short
14. essagedseniider (SMBYrsystemetield IMRTSMSSsterdh ath Nidvies tosticibasbile
neifiEieoAMaNAlNIR] DHPRRerALRRORS AUVPER ARIGAIEA W alagns%lp with

MIMM subscriber device are routed to the SMS system at mes. 29.
the TN e OY %%&ﬁai%ﬁﬂhﬁﬂ?@%lﬁ’@ﬁﬁb?ﬂ%ﬁﬁgbﬁ@Mﬁ@iﬁ%ﬂﬂ&%ﬁﬁfeﬁ‘f the Sfﬂected
IMSelecting an IMSI to use when roaming outside of the HPMN. 30. The
medium of claim 29, wherein the selected IMSI is an IMSI in the
designated range of local IMSIs allocated to the HPMN, wherein the

15, HisRRPALS iatRsioNsd T aatis e BrMEPsSFtHESIM M SUDA it 2n
idenvidae mposm migetBd . oF hetndedisen iofrclaime30hwhiardia fheiselecteditdMSbigeral

pacﬁ&gﬁ%r&‘f‘v%%é@ﬁ%‘?daf &%%MQQ#'&;;’B&@%%%Y? MNBaYX'E%ﬁ)QQJv%e and a

and wherein the VPMN has a roaming relationship with ‘the FPI
Sho%fﬂ?ﬁ%ﬁ%ﬁ%‘?ﬁ%@“@é?%‘?@ roaming rate may be available with the use of
the selected IMSI. 32. The medium of claim 18, further comprising

16. @ﬁgxaaq{n&i%?re{aq%slgo MMM subscrber &9 identical mas%%nxlghg%{g%y,

or not the user is roaming, wherein the sefvices comprise a genera
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(USSD) service, and a short message service (SMS) service. 124 33.

17. ﬂ%‘%ﬂ&ﬁ&ﬂ%’f"c&frﬁ'?é”f&&mfﬂ&ﬁﬁ{sﬁ&'ﬂ%&@ﬂ %%“@935%%&@%@%%&%%5% Band

signaling gateway, wherein the signaling gateway acts as a home
mla}’b‘b?a% ﬁ?ﬁgﬁé’f’éf’sﬁﬁ‘f_ﬂ?& T&%é’:&fiﬁlﬁ?@at%%ﬁ% rabittRof e 3real” HLR
is a Hirthef thomPI¥Iding: modifying the USSD messages as necessary; and

relaying the USSD messages from the signaling gateway to a "real" HLR,

wherein a "real" HLRis a HLR of the HPMN. 125
18. A computer-readable medium having instruction stored thereon which, when executed in a

mobile communication system, cause a method to be performed in the system, the method

comprising:

a Foreign Public Mobile Network (FPMN) allocating at Ieast one local Mobile Subscriber
Identity (IMSI) to a Home Public Mobile Network (HPMN) for the use of subscribers of a
muitiple IMSI multiple Mobile Subscriber Integrated Services Digital Network number
(MSISDN) service (MIMM) of the HPMN when reaming outside of the HPMN, wherein the
FPMN is a partner network of the HPMN, and wherein the FPMN allocates a designated range of
local IMSIs to the HPMN for the HPMN to provision to its MIMM subscribers; and

when a MIMM subscriber roams outside of the HPMN, the HPMN performing
registration of one of the FPMN local TMSIs at the HPMN, such that a MIMM subscriber device
appears as a roaming device in the FPMN, even though the FPMN local IMSI is used; and the
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HPMN performing authentication of the FPMN local IMS! at the HPMN using a HPMN Ki, such
that the MIMM subscriber device appears as a roaming device in the FPMN, even though the
FPMN Jocal IMSI is used.

19. The medium of claim 18, further comprising the MIMM subscriber choosing one of the at
least one FPMN local IMSIs o use when roaming outside of the HPMN, wherein the chosen
IMST is not local to a network in which the MIMM subscriber is roaming, wherein the FPMN of
the sefected IMSI has a roaming relationship with the network and has a relatively inexpensive

roaming rate with the network.

20. The medium of claim 18, wherein performing registration further comprises using an IMSI
aliocated by the partner FPMN 1o register the MIMM subscriber device in a Visited Public
Mobiie Network visited {VPMN) that is not a FPMN partner network of the HPMN.

21. The medium of claim 18, further comprising adding local IMSIs and local MSISDNs 1o a
SIM of the MIMM subscriber device via an over-the-air (OTA) interface.

22. The medium of claim 18, further comprising determining whether a new IMSI is needed

when the location of the MIMM subscriber device changes.

23, T]ﬂe medium of claim I8, wherein all calls to and from the MIMM subscriber device,
regardless of a jocation of the MIMM subscriber device, are routed through a signaling gateway
that functions as a virtual HLR, a virtual visited location register (VLR), a virtual gateway mobile
switching center (GMSC), a virtual short message service center (SMSC), and a virtual service

node.

24, The medium of claim 18, further comprising storing roaming information about the MIMM
subscriber at a FPMN.

25, The medium of claim 18, further comprising routing signaling on any calls to or from the
MINIM subscriber device, regardless of which of multiple MSISDNs assigned to the MINIM
subscriber is cailed, through the HPMN regardless of the location of the MINIM subscriber
device, wherein the physical routing of the call is optimized between the network that has the
associated MINIM subscriber MSISDN that is calied, and the network where the MINIM
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subscriber device is located, and wherein all IMSIs and all MSISDNs available to the MIMM

subscriber device are active at all times.

26. The medium of claim 18, further comprising routing any calls to or from the MIMM
subscriber device through the HPMN regardless of the location of the device, and regardless of
which of multiple MSISDNs assigned fo the MIMM subscriber is calied, and wherein ail IMSis
and ali MSISDNs available to the MIMM subscriber device are active at all times.
27. The medium of claim 26, further comprising the HPMIN maintaining a voicemail system such
that calls to the MIMM subscriber device on an unlimited number of phone numbers associated

with the MIMM subscriber device are routed to the voicemail system at all times,

28. The medium of claim 26, further comprising the HPMN maintaining a short message service
(SMS) system such that SMSs to the MIMM subscriber device on an unjimited number of phone

numbers associated with the MIMM subscriber device are routed to the SMS system at all times.

29. The medium of claim 18, further comprising the MIMM subscriber selecting an IMSI to use
when roaming outside of the HPMN,

30. The medium of claim 29, wherein the selected IMST is an IMSI in the designated range of
iocal IMSIs allocated to the HPMN, wherein the HPMN has provisioned the selected IMSI for the

MIMM subscriber 1o use when roaming.

31. The medium of claim 30, wherein the selected IMSI is registered at a Visited Pubiic Mobiie
Network (VPMN), which is not a FPMN, and wherein the VPMN has a roaming relationship with
the FPMN such that a more favorable roaming rate may be available with the use of the selected
IMSI.

32. The medium of claim 18, further comprising providing services to the MIMM subscriber in
an identical manner whether or not the user is roaming, wherein the services comprise a general
packet radio service (GPRS), ar unstructured suppiementary service data (USSD) service, and a

short message service (SMS) service,
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33. The medium of claim 32, further comprising routing USSD messages to a signaling gateway,

wherein the signaling gateway acts as a home iocation register (HLR) of a local IMSI.
34. The medium of claim 33, further comprising: modifying the USSD messages as necessary;

and relaying the USSD messages from the signaling gateway to a “real” HLR, wherein a ‘“real”
HIR is 2 HLR of the HPMN.
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