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FI ELD The di scl osed enmbodi nents relate to nobile
communi cati ons networ ks and devi ces, and nore
particularly to prOV|d|ng services for roam ng nobil e
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comuni cations device users are Increasing dependent
on the ability to use their nobile comruni cations
u%fr@m r the world. Mobile users who travel

ome network" are called roaners. There
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Cdeviemnisess, roaners are typically not able to travel
freely and have a seanl ess experience in any
Ope! DR ﬁﬁWIbNSThere are currently di sadvant ages
fm%—l—ﬁe—mam—ng user and the network operator.
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nobi | e handset each tine they roamjn the | ocal
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net wor k operator Is not recelving t he roam ng revenue.
| neddsfor ninsakighong awiker i cach SPMorkiteitherdamnanle logalaers to call them
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roamer is back in his HPMN, he may not be able to receive calls on their FPMN number.
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.



constituting as nmuch as 8% to 40% of an operator's
total revenue. It is thus desirable to be able to
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order to maxim ze the benefits to the operator and to
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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 10 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.



Figure 15 is an illustration of |oad bal anci ng and
activel/active fail-over according to an enbodi nent.
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which replicates data to the standby DB serve
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I flow when SE breaks down
Wﬁon%‘r%%ﬁ%og\%é@ \%%}I%RI ACK is issued fromH.R-H

| n t he_Frgasebes aa 1l|tmtraﬂicgl df en Bipdeit bobatiah HO\(/IVMM embodiment.
subs cr %%E’ irjrl's r'ﬁla I\'fll\1|)(§’cr:1t1 InI ?%%P%E? ﬁhOV\B \7¢’en ntaéG{)%aqure 11 one

a nobi te su Scri
FReMNodiMet. | € Term nated Call on MSI SDN-H. Fi gure 31
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Ted RPRAL ﬁﬁih Gaki- meﬂ&/&leS@iaﬁqg Fateidyebedy Hobowvat FPNNgnal

flowt %‘{guge 2r20 glal SIngtal?ng oW %o(ret e%gslel of \émlotcgtlon updateNMIMM subscriber
in XPMN with IMSI-F) with the Signaling Gateway being hosted at HPMN.

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 SRI.

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).

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.



subscriber in FPMN: Mobile Term nated Call on
VMBI SDN- F. Figure 33 shows a signal flow for a nobile

W(beoomomau@d call with the M MM subscri ber in \WRNMUSZ0041026410
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| MSI -H: Subscriber called on MSI SDN-F. Figure 34 shows
a signal flow for a nobile term nated call wth the
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gfmgﬂlﬁbn pew of SMS t]? MSLSP: {:e\r/\/rr:]eﬂ t he subscrl ber i's
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delivery and Signaling

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 targeted
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.



Gat eway generation of a CDR when a nobile term nated
SMS is delivered successfully. Figure 47 shows a

W(srz(g)ﬂ/aiszﬁs ow for another case of SMS to NMSI SDNPET/WMBIN4/026410
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the subscriber is at FPMN in the case of nobile
term nated SMS: SMS to MSI SDN-F when Subscriber in XPW
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term nated uccessfully. Figure 4
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p@@&,@lﬁ% & at FPW ) tﬁéca@%@ﬁ/iﬁobl’ileftétfnﬁﬂawd SIS sgis tb II\AIJS[/:I{SDNT‘-F when
an enbodi nent _of _an updat e | ocati on_procedur igyre .
5SuksepbE mXPYRY with Hglﬁghla nolulige SYSSPSE mERBER ey aBf Sigaling
u QQ?{:RN% g&%&tioﬁ R RCDFeHEENS MEWIR térinabdd IMS isielithred sRekstully.

Figure 56 shows a signal flow for an enbodi nent of:
Send ABignends daws anignudio fonymebisscanaied M5 vaP

S er vi C?%upéhd fh@lzvs B mgﬁblgﬂbwafoﬁz ca%g| BrSMS r-HERRS m%a%%ént.
SSD

| ow for an enbodi nent of: Send Authentication
and s uBigiearithshary awthes siensl few forn qanrESMS r-¢aliveryss
hrt%ﬁ@ o 1yrther signal flow for an enbodi nent of: Send
Al e% “Cat i on, USSD and suppl enentary MAP services on
| MBI - FFlglﬁrtgiJlls aBock sliagran) ockSighadigg Grteohy that supberth meltiple

i u ccurs when a FPMN net work
uwﬁﬁ 1 SRRl e Ite)ﬁ A < MBI SDNF of a M MM
subscr Figare Sthshowt haigaallfer fobar emisdahen obnSigRMNg Gateway

net wor k. Fi %ﬁ" e 60 is a block diagram of an enbodi nent
i ST ER" FHE™SRI- i ssuing MSC on MSISDN-F i's not

al | oweRighg¢ 5P¢HoweRlsighdIflown@r aDembodiMuGt bf dSiNate Udcatitre
GVSC-F for MSISDN-F is allowed for optimal routing.
Fi%ﬁ??‘?é“%l is a block diagram of an enbodi ment in which

opt i Makigupdid4 Hawe & Fhtkier flow iGN eRfbowiekt dfarupldt®ahtion
or roamer) calls MsSI SDN-F of a M MM subscri ber when

t Reocediidcri ber is al so on HPMN net wor k.
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 of: Send Authentication,
USSD and supplementary MAP services on IMSI-F.

Figure 57 shows a further signal flow for an embodiment of: Send
Authentication, USSD and supplementary MAP services on IMSI-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 (local or roamer) calls MSISDN-F of a MIMM subscriber

when the subscriber is also on FPMN network.



Figure 62 is a block diagramof an enbodi ment in which
an SRI query is received at a Signal Gateway, and the

wor@sals2@t eway checks if the SRI-issuing GI i BCHUS#HMYW026410
~ GI. Figure 63 is a block diagram of an enbodi nent in
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yvhi ch a HPMN-OR-al l owed table is extended. Figure 64
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cal T ke Glae Pl o e O Pl PPl B fours
LaneENHO VN AR WbriAGES; (1<ﬁﬁwmalx@rwanﬂmmmmf iadINDdrssbscriber

for Mbil e network Enh ed L CAP: CAMEL
AP e sikserigss jsalsopE %gw sion Miltiple Access;

CdPA: fightesh Bamblotk Aﬁgfaﬁﬁcﬁ" an %dlﬁ@hﬂ in Qﬁtoﬁlah SRe gmerdis

CFB: Call Forwarding iIn Busy; CFNRc . Forwardi.n

orfonised @@&mbﬁetewexmthe Eignpl %?Wr%lﬁcﬂa iffhe RB1 Ry GTisa
| Forwardi ng Unconditional; CgPA: Cal [i ng

Party A dress CSD: Circuit Switch Data;
SubscrFiguref3 i§ aplockdiapsm ofprembedingsida Whgh@ﬁPMBr%MaB@WCd

Sgdr[)}éllg%ﬁ odAVEL Subscri ption | nformation; DDF Di gital
tribution Frame; DP: Detection Point,;

Dest i nﬁlgumﬁ%arbtocm@erw@ﬂﬂn embpdimentdn Wh@hr@ﬁ%ﬁF fEwarding
LANSTY Schene used
p%s Ogtlman)g Cﬁr‘% éanV}IL:e}J;rope EgﬁﬁE ent Chargi ng Functi on;

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: Call 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 predominantly in Europe;
ECF: Event Charging Function;

EDP: Event Detection Point;



EDP: Event Detection Point; FPMN: Foreign Public Mbile
Net work who intends to partner with HPWN for Multiple

woBlSo28er vi ce; FTN:  For war ded- To- Nunber t ypi BEI/U§2004/026410
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used in Call Forwarding; FTP: File Transfer Profi l e or
File Transfer Protocol; FSMS; Fi xed Line SN5; :

CIRBMBY: Fgreiszit Bublie Mabile Nefvark wie imseds inataiieerivi T@MN for Multiple
trarfdMSN Bjvigki t and a CDR recei ving functionality;

GETN Rorsafdgd e on¥embas iy rage 150 in all Homaglingse: | nterface

b &TRekite BracGsNrefild onbileTrRsiadrotpeplier f ace bet ween an
SHEMEVBBedhtheadBGSN, and bet ween an SMs- | WWMSC and an
SGBNChagging Hata eoextion Inestrfaeeletwieen SGEMR trarbnainERRT a@EERPR

Gat evayviPRSctBarliiyce Node; G : Reference poi nt between
GeRSlegrthcabgreedoedn 8N ambt BOS:k; GWLC. Gateway MG
GAEiCIntdBAtebaywedBCIGENEBaAd kh HERESC i n HPWN, GWVBC- F:. GQVBC

i GdEREMfacEMBEedh anSWS GNISW/RMNIn SGSN, land bethracearbSVIBABMSC and
two LJESNYi t hin the sanme PLMN, Gp: Interface between

t \@3: KafeiNacd tetwléchfa@rSESIN RIMMNEIR GPRS:  CGener al Packet

Raxti IN: SRiten a§ GGPRIPRDviESNoddPRS CAMEL Subscri pti on

| fi Ox dTahRPoind PESSSIGPRPREG SeickéteetaBeatviogiii ng Functi on;
GoMlotedtbwsavibet ween an SGSN and an HLR, GRX: GPRS

Reamstidedeeedyange; Gs: Interface between an SGSN and an
MaidtbR: oeedd iddplbal; System for Mbil e Conmmuni cati ons;
gsIpSE-r. G Sarpinge; Control Function; gsnBRF: GSM
SWS@I\; WS@%VP'W Functi on; gsnSSF: GSM Servi ce
G% ﬁ%r?age bRt QI GSTs wﬁxﬁ’ﬁﬁlsaﬂé pLem SS7 parl ance);
-E) i rBR8betkedd o GROSh AlePdhi PLMNs;

GPRS: General Packet Radio Service;

GPRS-CSI: GPRS CAMEL Subscription Information;

gprsSSF: GPRS Service Switching Function;

Gr: Interface between an SGSN and an HLR;

GRX: GPRS Roaming Exchange;

Gs: Interface between an SGSN and an MSC/VLR;

GSM: Global System for Mobile Communications;

gsmSCF: GSM Service Control Function;

gsmSRF: GSM Specialised Resource Function;

gsmSSF: GSM Service Switching Function;

GT: Global Title (SS7 parlance);

GTT: Global Title Translation;

HLR: Home Location Register;

HPLMN: Home PLMN;

HPMN: Home Public Mobile Network who intends to provide MSISDN Service;

HSCSD: High Speed Circuit Switched Data;

ID: Identification;

IDD: International Direct Dial;

IDP: Initial DP;

IE: Information Element;

IF: Information Flow;

IMSI: International Mobile Subscriber Identity (of HPMN);

IMSI-H: HPMN IMSI;

IMSI-F: FPMN IMSI;

IN: Intelligent Network;

INAP: Intelligent Network Application Part;

IOSMS: Inter Operator SMS within HPMN;

IP: Intelligent Peripheral;

IPLMN: Interrogating PLMN;
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Data; ID: ldentification; IDD: International Direct
Dial; IDP: Initial DP;, IE Information Elenent; |F:
| ARBE riatermshior] Bramingdixpert Graibhat i onal Mobi | e
Si#SdP Mydtimede Subsygterp Serviqeigantrol lsriace; HPWVN | MBI ;
| MBPN AnteEridd Jemdte Dightpl Netwerk] i gent Net wor k; 1 NAP:
| BETEP:IISgRHseNBarivoressagiolpdnh 8T btaek; Part; | OSMS: | nter
Ope dattidace SivtS/enn theiRNIHRNINhe ¢dPe ndtworst | | gent  Per i pheral ;
| PURNnterattiee VogaRespgnset MN; | REG | nt er nat i onal Roam ng
ExpiebtKilabisper sb&@@d; | P Mul ti medi a Subsystem Servi ce
Cait Awthentiogtmmfieeye; | SDN: | nt egrated Service Digital
NetowOiphieridg#y; | SDN User Part nessage from SS7 st ack;
| WAN: MbedlfraaeeNeineen the RNS and the core network;
| YRF: Latt €aBCbiveedivgi ce Response; kbit/s: Kilobits per
secsndocalibn SAuiceent i cation Key; Kc: G phering Key;
LANIU Qe aionVeaufelewoudit; LCF: Late Cal |l Forwardi ng;
LESA: LoG@itddmerdes NiegeS, LMJ Locati on Measurenent
URiAD: Meiéagehag@ﬂbauﬁ)ﬁ@a@@wh BMIOER GMRFStadkssage
Anplii/S afd F Secbdd @8ifEPM 09. 02 GSM St andar ds) ;
M) ose MR GS 5n§ dHfdnt @%PN%MXHM CAMEIM R riptitR Bifbinta¥ion;
%m%tFoﬁVaQ&‘ihg Notification CAMEL Subscription
QT MbbiRGlobal Title (derived from IMSI);
MIMM: Multiple IMSI Multiple MSISDN Service;
MISM: Multiple IMSI Single MSISDN Service;
MILC: Mobile Location Center;
MMS: Multimedia Messaging Service;
MMSC: Multimedia Messaging Service Centre;
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;
MSISDN-F: MSISDN of the Multiple MSISDN Service subscriber in the FPMN (Co-
operating VPMN) numbering plan;
MSRN: Mobile Station Roaming Number;
MT: Mobile Terminated;
MTP: Message Transfer Part;
NA: North American;
N-CSI: Network CAMEL Service Information;
NNI: Network Node Interface;
OAM&P: Operations, Administration, Maintenance, and Provisioning;
O-BCSM: Originating Basic Call State Model;
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;
OMAP: Operations, Maintenance, and Administration Part (SS7);
OR: Optimized Routing;
OSS: Operator Specific Service;
OTA.: Over-the-Air;
PCI: Peripheral Component Interconnect;
PDA: Personal Digital Assistant;



MF: Mobil e Forwarding; MGI: Mbile dobal Title
(derived fromIMsl); MMM Miltiple IMSI Miltiple
woBlSo28ervice; MSM Miltiple | MSI Single M3PCSDNS2004/026410
Service; M.C. Mobile Location Center; MVS: Miltinedia
Messagi ng Service; MVSC: Miltinedia I\/bssagl ng Service
CERP: BackriDaty/Bisitdcel; Or | gi nating; MSC. Mbbile Switching
CRRESointMSCSDN:  Mbbi | e Subscri ber | SDN Nunber (phone
nm:)EubN@LWBbild\I@tsmm; of the Miltiple MSISDN
SEMAN :Rubli¢ Mebie ddtwoyk;HPMN i n HPMN nunberi ng pl an;
5 MBRBDRrdvideNi3iaSDNg NombdréIMtessog® MSI SDN Ser vi ce
s S cPhiobigder Subseriter E&Noi(;Co oper ati ng VPMN) nunberi ng
p IRa Re fehdaBNpoiviizitleen StrahISIDN Roapatibde Mo adake¥T; MT: Mobi | e
TRATDnRe@ddavPRrayh/bShagensiveDsiser Part; NA: North
ArseiPt Sanice Nofdfdl:Polet wor k CAVEL Servi ce | nformati on;
10 NNCCPiNsignairdonlot€orndttinfPage; OAMEP: Cperati ons,
Adi: Bigahlr@dtéwdy; Mai nt enance, and Provi sioning; O BCSM
OSIGRM 8ign MG HBasdy R Frabbwsrk; Model ; OCN: Original ly
Caldsed sMviesPR S8drwicamio@N) ; O CSI: Origi nating CAMEL
Signeie StatiR IdenfigMBdilgn; ODB: Operat or Deternined
15 Baiuivh $indONISIh BibRASISDN Sr@ge; Nunber (same as OCN) ;
Oy pRAteFBRAT IS S AN EstardoMAP:  Oper ati ons, Mai nt enance,
ars@RAgﬁBseﬂlﬁérlLeeatfasﬂ RP%& (SS7); OR_ Qptinmized Routing;
- dRes AN fic Service; OTA: Over-the-Air;
§'ME mag [3 %nent I nt erconnect; PDA: Per sonal
20 D'Sg}ﬂi & rv{%%‘ci\/lgﬁagéﬁlc t nctllgﬁ“Cket Data Pr Ot ocol ;
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;
SS: Supplementary Service;
35  SS7: Signaling System 7;
SS-CSI: Supplementary Service Notification CAMEL Subscrlptlon 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 State Model;
TCAP: Transaction Capability Part;
45  TCP/IP: Transmission Control Protocol/Internet Protocol;
T-CSI: Terminating CAMEL Subscription Information (in the GMSC);
TDMA: Time Division Multiple Access;
TDP: Trigger Detection Point;
TIF-CSI: Translation Information Flag;
50 TPDU: Transfer Protocol Data Unit;



PIC. Point In Call; PLMN: Public Land Mobil e Network;
PWN. Public Mbile Network; PRN. Provide Roam ng
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R Reference point between a non-I1SDN conpati ble TE
and MT;, RAID. Redundant Arrays of |nexpensive D sks;
SGA: Topplafiee Tps(PPoParSENL ; SCCP:  Signal Contr ol
CIiSE t oD Y MEL Sebscgptigrdnfoaatianay: SGRF:  Si gnall
Gl ey : REFRYCameraheMYHL; SEdsNinf@melivmg GPRS Ser vi ce
Nddre; InBrigee Binernthdyapbijeddation (Y SMyduhed/GI mive 8iwgke
| NBNIL: MsértNghiverkNmiedB; Ser vi ce; SLPI: Service Logic
Prig¥filainsimgdttemd SuprBininta®y Bewice Peta; Locat i on Report; SM
Sd s ilger favi hetyeame the ;mBNE staBihnoMS) ks thade mbre netywprkSVF:
SeVNE:C\érthve thgenigmtirokunatt | on; SMLC. Serving M.C, SMP:
SeVMR:CdsiMdiagaivarRegBarnt ; SMPP: Short Message Peer to
PedrR-HSMEvinghdLR invHR@Age Servi ce; SMSC. Short Message
SeVM-FeSdoeing &R iDVBOIM: SMSC i n APMN;, SMSC-F: SMSC i n
FRRIR - VSB&Cink: VIRVIRO/ PMINHRIPNIN SSiviot EBMVIN/ShvNY; Message
Sevprinee : Ol PENDSCri ption I nformation; SMIP: Sinple
Mar M wiRgéEPubic 0l shele NetvMVRthePitiHa PN LB PKIN);
VenasemeRttedobiecWitchBBEentk,gnal | i ng Poi nt Code; SRI:
Senvds®autSeRghd VSOBEHMNVAP nessage; SS:
SupnakeERERnyg IRk BPMN;

VMSC-V: Serving VMSC in VPMN (VPMN is not HPMN/FPMN);

VT: Mobile Terminating in VMSC;

VT-CSI: VMSC Terminating CAMEL Subscription Information;

WAN: Wide Area Network;

WAP: Wireless Application Protocol; and

WiFi: Wireless Fidelity.

DETAILED DESCRIPTION

Embodiment of the invention include an improved Signaling Gateway method

and apparatus for mobile communication across multiple mobile networks operated by
different ope.rators. In one embodiment, the Signaling Gateway method and apparatus
include a service targeted toward users, or roamers, who roam frequently between two
countries and have a need for a 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 international IDD calls, or to present a multi-national
appearance. The particular embodiments described focus on a Multiple IMSI Multiple
MSISDN (MIMM) service in a single SIM for multiple roaming partners. The
description is simplified to focus only on roaming involving multiple international
roaming 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
partners also provides a local phone number and a local IMSI at the partner network.

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

10
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Point; TIl: Wde Area Digital Transm ssion Schene used
predom nantly in the United States; TAF: Transparent
Appl i cEBmibodimiats lof ﬁrmrethOﬂmcrrbpcamsYQOﬁf@@bm Sepice, or services, in

oe SIS, a0 Rk AN Rl HPH e BB, (AL RARI BN,
TTCAPHPMMBadd havwe Kikqmeﬁwbamiyg RPare¢menTORIth Fhis operator for Voice and
TrS m ssion Control Protocol/Internet Protocol;

T- S“I“éfmnatlng CAMEL Subscription Inforrratlon(ln

t he GVBRY ;MulpMA: IMSHeMltipies MISIDNI (MNIBI) Asseeiss ; alloDR: users, or
Tri tect,ion Point; TIEFE- : an ti.on. .

! ot &P tert Gteering Cale Spyabtbugihers g HPMNS B AT Rishoytspapping the
TERIMTéaadSSubksdribarsTypealbSTetevarIMe Gessagks edlressedJ&SEBIther of these
CAMEL Subscription Information; UG CSI : USSD Ceneral
CANEPe'Ser vi ce I nformation; Um Interface between the

nobi | e Agbi@é t@r%et(rh@ket&ﬁﬂ’this@@rvﬁé @5ubRE6ers @hvAEdise ehddhded roaming
User Network I'nterface; USSD: Unstructured

Supysragte Mbaiher seiaprlcer meraationgl: Whinethe ABVIDEIMEE dogspot have
memér eSdrat fogﬂlr(g“@)atléﬁk@ilﬂ AEh btotAR AR eRE VWOPMN WEE: could be used

Virtual Honme Environnent; VLR Visited ‘Locati on
Rétisreatlohs fayprthpiother pRAraier IYEFCRRedPFOaEIRS comgy fqum fre FPMN

V%rw&@hmv: Serving VLR in VPMN (VPMWN i s not

H : - Visited PLMN; VPWN: Visited Public

Mobi | eUsigs Wormt harenterdot dnythingPiunorder PRSMembyfBeEnts of the MIMM

oL s RSB AGYe o

VMEIC récai v W KENIN mLBnlthIt HRIBYIBPNDE) g HPMN to enter into agreements
with multiple FPMNs in various countries and offer a “set of numbers” on a set of IMSI-
Fs. There are no additional changes for the subscribers after they initially change the
SIM (if OTA is used and the STK application supports dynamic IMSI replacement).
Hence, subscribers can choose to later add local MSISDN numbers and IMSIs for
countries that they visit most frequently.

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 network 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 possible. Two

approaches will be described, as follows:
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Mk IPVRISCO3AY SREIC AR ﬁrt@él%@rvﬂfeqwdg %épeading%\l mf?:pa‘%fl@ns with
nunber and a | ocal | NSl at artner network

opricyh SEhReHerkedenenys. Jhaﬁgéam@ eV tF Bituplais dep S@nse hat it does
OH&rs%rersuﬁs%ﬁwl(;@Hﬁ?ta§ i ”R%és At ANE swcmg ort. as in a

descri bed may fere service, oOr serv
cOM¥banatt dnes wott rave tiigger m@ﬂpatsmn N @@éh@l@sg,r the @lgaalmg Gateway

f ol étgﬁl sgl?gc?% i¥n grﬁggﬂ%lgﬁ Célb&ﬂ e SSE;M\%% GZ{%@Valj—'ﬁ)\M}{/Iﬁ/lrge%lge and

have roam ng agreenent IS’ oper at or
f mamifgy 1u’é>r1aambn$ﬂ'7MI$/ﬁvI\shbseBbers'l'¢ten FEMN.ple | MBSl Miltiple

MSI S service al OI‘SbCI‘l
r ecelDDIg{egga M\%m%n ASSPH SR %ﬁ%ﬁlf@l agl%rﬁa‘iﬂﬁiﬁiﬁ taﬁ%vﬁt and the
s\ ppprgadhndesGlitddcabode. IbMHogc cdsbense SRnalalgsGatewaeifinetions as a
addr esse ei.ther o ese_nunbers.

TR 8 I St B BrchiPort b S caf o) RE S B G, Gy serves
Wichodefr He FPMIE MEsd am@msﬂm\l aNYAled 36 theVMENINGI h‘l@dsiHPMN AuC
or | n% nat i orlg When é P%\:I | MBl__does not have

c By @rdgaicatingsubsATReT o Inr 1S 40 HSHYIBIERMY! Sorgsds only the HPMN
ORE4RE AForithdyMlili¥Rating Bl shifiRaltD 8Pk 1P beRMurithndndLenfthit. The a)
the other operator is concerned, the roaner i s conjng
£ saliionalso mEgRs it easier to bill a user as a local subscrlber at an FPMN, since there is

a local IMSI involved. Some complexities may be introduced to GPRS and Camel

services as a result.

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.
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In the case of b), the Signaling Gateway only hosts the FPMN MSISDN allocated
to the HPMN. The subscriber always registers with the HPMN IMSI. 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 required 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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t DRCHITIORIRE PENEF Lo ARHLRHS Sichahenamteg) |y nodified

to a FPMN address which is then rel ayed through the .
Si gnal Indle e wing yescrpine npgergesespedite eeteilstare mepdiced torpyovide
VP M}Jrcﬁltgﬂ ﬁﬁdetrﬂﬁﬁhﬂgl'b? dflﬁMnggtﬁE fe onsﬂ)tg Qﬂhécﬁ elgtgf)f/ a g’i%nalmg
t ﬁétegmgmathpda gn@mémy wwh@vbéHéM F1/iccGORS Sﬁacdaméhtseieam art,

SR EE AR Bl E oGRERARE Chle Ry b A ad Ah b Bag b

t precittad witbew sneor mhnecmﬁ tie Spwlﬁd‘@taﬂE’MNwﬂﬁ@B%r ()ﬁngmajlts,mgstems,

nn n Par an SS7 protocol that
SR B RO R ks b Bro( B ShOH Mo, af Bl not
PderstrifeTiRjigtail, kamavoltbotisauringewgots of the fStnklineGatwih@ethod and
S%tg)nal i ng Gateway, a subscriber under approach a) wll
Wbl e to regi ster at the FPWN as a Iocal

subscrihegdimédes ef ity glethogentl aphivhi@ap BhdlGRt 4 ali# Gateway, or
regi ster_the subscriber as a roaner at the FPMN. To

R e R pRengnbadiment.he él%sleltgﬁ@tewsaﬁwtwn is a
b&dnfbitdtien SF &8atP ﬂgdecﬁfd%VﬁYw@erNo&ehRe@rM%ﬂ@Figp?@i ' éﬁrbmbodlment

have the option to disable and reject

t o VieNing Gimayr L0048 phaminmedthopgh lipmhys%ﬂoq@?l@w%s Saﬁmalmg
eshieRALd06 Q8MYR%t the HPMN or FPMN based on operator requirements, the

Signaling Gateway 100 is shown at the HPMN.
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relationship in the third party operator. In this
case, If an automatic solution is used in the SIM the
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the HPMN | M5l cannot register vvith the visiting
network. The automatic switch of may cause Sone

conf usi¥nSigepling Satrsey 108 ingludes arvelﬂéﬁ M VbR ancEMPerp Sryipe Node,

nehd Q%mtefrﬁ@ S%héﬁﬂg”@é{b\%y Moeﬁda%césg t Q%sﬁbgsevmﬁav%ch stores
in the FPMN or needs to swap in another hone

 rsteion | g BEsmERS dnpluding (MGISIY-AE | BRIGING, oubroamer
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iRl AR T BpRE® pe PP (el S BTbd o G00 oo
t benBERPMBateBIth mahiglet 38 rodéssueli 45615 7moflesf 102 ané g0kt er s as

?ejr 22 t eéuc‘%%.s{e? eggtgg%r;h:aw/\&f( %Rerﬂp p@n‘&%ﬁ fg%,%P?Eq%rS\SA%naﬂHg Eigteway
h ook cdrivisl mbs otﬁ:tl@dloglbma)lmgdis Ho'ShEseapptiners alidt dn nothhddhéhe Signaling

CSPIRE R Fodlo corfbli-Hise s v vbusied SISs tobslfly over
aﬁ¢ﬂ1¢aw1tleaz;ld ﬁﬂesb to tthI@PMI‘{de:thm ad kdvBirsot MAP btk TOAPI¢EEl INAP)
ore end le}-g tes the local IMSI list in

t Ffén RS IRA AP OPNHESy S M. In

addi ti mmarlaﬁs EitubhstafEAY] it Qﬁy%@&l@@&bletfhﬁth‘é'lﬁﬁ’m Rb !h6s’#tal Qighaling
checks to determ ne whet n a network th

r @a@wesésloan&méignﬁ%%%ﬁyr l?ﬂés s*r"valvaﬁmeea@l? &MS&F f§ used to

Skb%[%férr taShefREHdabr WRInehS IMBISON-IisNREMEY. lHo‘sM@ the |S"gr§ah%/|€\ilateway
case o the Signaling Gateway only hosts th

VD Ot eaFI?’MHaieeas £ B2tprRe clmmecapﬁet@ @b@@hngo@ateamé%emulates a
r eAR @e't@oﬂyeiémb@hwwmm is Jéaa % &%Hi%!r bﬁlbt@vgrﬁ b S §huation,

experience, as the user need not oncern as a

r emerplicih pgrgement a>lf the HPEN |faselrtat9m@wclf1egg pEbidingdessirdsibytthe HPMN
F ﬁéf‘\&frk An intelligent SIMapplication is not
rgll(\qﬁjllege ‘0 automatically detect the FPWN network,

Whi ch Tledolgesivpove thecdidMiryion camdffers slox icatéh Qﬁ)thb §ignaling

s _sipple. for subscri. MM serv
E}a%e 1 g@ rI*\elolrCeé(aslm}alLeJ it i lgﬁ%‘\%/a“ﬁétﬂa&fv&‘gﬁo Jjercase roarrggbné, coverage
Tbiaﬁormh e dntérhativasl) @y lémratgrr@rmrtatreret\*zgtks upgmothe S{FARE@AGateway

er VI in the case of b The., HPMN shoul.d
oD i R il B e Pl s B b MRt aghgnine Atiddnships,
blﬁﬁaﬁﬁele tthan ﬁhﬁhﬁ'&ﬁ‘(} b‘@éck’)c_ﬁllelh_B/% pr&vidd 1dchl phdﬂE’M\lrﬂWSlserviaes that
S|gtym)r CO| X billin on requ
t FARIVE pfrimal Eea*ﬁﬂgg agpa@ﬁw%‘a iks, :A* ?‘?’W g%iﬁ%ﬁﬁ é‘}?oer%lwehostmg
HEMNigRRAg GateiBk 806 Whize HAMN $s the Bhiits 1R obfeFs té MIMM GéVice to
cal |l s when subscribers roamin the FPMN. Both

aphPBasubedibsys- and b) are attractive dependi ng on an

oper atjgr s I%QI?CérfvirﬁmﬁﬁﬂU'angévwéolchﬁ RN ofbred! §éﬂtrally at a
aIIovvsthe operator to offer a service with which

t h@dﬂtraefqmeﬁ@r erX@ ¢ toceffer GERMNSEISINRS ifor Segtel ™ Emup,oﬁégtelm can

R S 5, OB A SN SE PR ST rin
s bxs foed ﬁ)ethelnwndHIMh‘fmUbwbcrhat calls (| ncl udi ng
| nter trIﬂ?engxafri‘fj"fl nfl’lz soc?egér%d %QJel gg&ﬁrtn%y tfﬁpﬁle Signaling

subscriber w e revenue
opeteaby il 03 huated et 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 PMN when hosting
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where the subscriber is. Solution b) has a relatively
sinple user interface and does not require a change of

wddbasems a new partner network i s added. Sol upCDOSZP4/026410
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however, can sinplify billing (since the FPMN IMSI is

used in FPMN _network), and extend roam ng coverage

i icdensi By the (FERR: |%%?5?Veéﬁéprﬁ%4t%ﬁ%|th? Savsn gl dep@ibing various
t kb%hﬁlearabms 5%&@&%21%&&181% FRER R(%al the'sv%gﬁ;(ﬂ@ Endbaétehhe

multiple ITMSI'S or networks. Physi cal

L ogetrroRc iR E Nous b N@crzRteway |n the fol I owi ng

description, numerous specific details are introduced

to prodn@abadimest of @ ActyAter dhigeareiyOder supnertian byl service,

d%ﬁfdﬁr%té QRnfiy GaERedi '10@3'% §hd%kfn & RbERadi ng s@%wﬁV}ﬁwlgure 2, a
met hod “and apparatus Wi t M MM servi ce. One sk

ﬁl@lhl@lgr@at@\vzahlooaﬂomecrm@)\ém Hyfor [Signelénggiitly & oice é@omh@ek at the
g"h Iﬁg\@-\ﬂ 'IEEQIEH) gon%@&ecﬁﬁpl‘ﬁg FphiN ﬁﬂ&%éﬂ ased. 1 ne that is
I‘ act | ce | d‘3 %

out one or nore of the spec
oprcwdtech bytanelSCe dinpsolaasad dine 33 8tedrts camy SS7 Isigneliteas well as voice
I ﬂgﬁ%r}g 1§I’ult1 | I{/I'S eSCbr%l&r et Iﬂlee g gﬁghn%%eattgglalgol glag resp(g]nmble for
obsetating @aﬁ@ﬂ:&ﬁlﬂ@ecoﬁds ((DléRSltljﬂTl aiel wegy Canaaypeniat bidthgafidalls and

a net hod and appar at us
R B e T Pl SR S ol g Bt ey
f unct i D tol the PORIbEITERTV it dlfﬁ:ﬂe&ceSlog m}&i letgd Gat,aWelPMN might

T\égeéttg %&?flg‘se r\’?lwgao?%ld&aatd@? ES(gH) lg?ﬁﬂ% gg% ?gr&eggs%ge feased line

Sisgil 6 Fosidt@anaYaniOfleir Ssbiaw . ISBPt figlaghs the RRYISE Gadall path
Iocatlon of the Slgnallng Gateway 100 can he at

t he
R o QERvideRehR Yenaling path for SCCP

Shﬂxﬁﬁ% b@%ﬁasm F@del Titghem at the HPMN. The
Si gnali ng "Gat eway 100 |ncludes an HLR, a VLR, an SWMSC,

a Ser vIlceSigpading %y favbien isTpreseat giisiin thy 1ERYRLEYd nerg not be
hag aﬂ&f @GP SFP[NFN 2ok ARARE }]gf\@N‘MHe%be SHE' & ndl%?@%ﬁvi@? Mmposes

|nc udi ng ‘i nformat i'on, 1 ncludi ng MBI SDN\-
o atinimommperatinsdearben tha FPMAY GT mappi ng per FPWN. The

Si ghal i ng Gateway 100 al so conmuni cates with nultiple
SERCHEL S BRIt Wigna!igsFaispde Brer R Aaelitedtore.  \Whi chever

entit Yin Ak &gl%diﬁ%}ft Qsoiﬂ[lﬁlta% 119@{%12?3,8?& ?ﬁgﬁﬁg'dﬁ%&a 800 consist

Si gnal I ng teway 100 carries gl st
| ohtiso oFanore Hogrelipg Gatesrays.t Inaenedexample bediguratien, each Signaling

L
| tonémy IlataKUﬂa&acHBhpﬂelﬁhétbﬂmﬂk 2K tboards BBZteadMi\Bf avhithTi@ARour E1

ittt it oS Py PobL S Creaieet SrdBs T 2 ngidler lovel

deabsagdslage ﬂl@ﬂhbﬁﬂaé td-FM\pdots dfdSser BarSAgpl&lahdSlgIr@h&Ala94 One pool

1 nal i ng. Gat eway .10 i nvol v

1R RSB S b tsing SobB ooty T BEr ol 304 (called
I\/Esmﬂrd%r)l is foi pesceQehg IKOBUd0PBadkMeesSiggnal i ng Gat eway 100

at the FPWMN seens a natural choice because

Si gnal f‘ﬂbﬁt@f’%we%@@ QMgIFest ghe siates of each of the Igpphcatlon 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
protocol stop for any reason, the watch dog 308 kills the SS7 stack on each DK board
302 first before it kills all instances of any application protocol. The watch dog 308 then
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FPWN network el ement when the IMSI-F is used to
register a network. In this situation, an explicit

waeroseress of the FPWN facilitates checki ng of P@i/uE1004026410
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records by the HPMN or the FPMN. The objectives of the
M MM service can affect the | ocation of the Si gqrrlal i ng
GHrsE wesfprts e apnlicatiopainsipuces of all applicaien pristocelsjbefare \rﬁétartgag the

t 8S7 RedleaSQAck DRMBJA Jever age (national or
international) by |everagi ng partner networks, then

the Si Gifas Piegmant Bres of porsisEnthiafarmptianog ) geref rin ppsnory on the

P8{gh&) h € "
r elggt ?{%n gﬁfeg@{/ kglglgweaftl/qg ?ﬁ&n&@aﬂkc{a rrpglg[ﬁhsa nn?&g] b(g'g?:st O\f/ etemgorary’ or

t Bansicginfernagienlphone nunber services that i nvol ve

m ! Tohd Q0030810 B LAETARRE Sdup ey HEABION Hown)

be the ent I gnal'1 ng si hce
F@Wugsalmg @atﬁwawtwo ahar SOCP &I donfiguvhildvl 1sterfmec?d 4taad iricRide an

USSRy PR NSO TE b B B e

etoqnptigion hew afstedrerd\dndbd @aformcrﬁl&r mintépangtfehdiiond. gr oup,
Singtel (tnm)can host the Signaling Gateway 100,

al ROBURRC TURE. Saprinhieg Galamuelridnedl rohkactackiPers stenbdndfransient
| ber face for their owmn M MM subscri bers. For the

Chat ORS00 i pte i PRAS B 4

u’ﬂh@s Sre aidng rtyyies of pareliterdtidatl. whidtearb agintaisddgn leiidgy Béfore fﬂlﬁty are

arc ctur l.ar irrespective of the | oca

of'™ ‘ﬁ“e %l a&ngr?ciﬁﬁﬁt (]ééb nTRRC cEbRdHEN; %"Ftl}}g}f -pyilability,
| qulﬁhh@Ssupb@%Yl@ IbestSgeitbinfanb®) tee DARMIDB b&t ARkl NDa separate
P eq ostl ngi s done by the HPWN. \Werever

%@F’Gb‘ oxdion the pigaaling (fda¥ays- descri bi ng vari ous

t echnipRl mel@bd fustherdadly &5 8rch G fo@%aglgﬁaﬂmg%até\pﬁl &t%@é (e.g.,
Gateway 100 is indicated. ARCH T asi ¢ Net wor k

AIRHRROIOSE Eighre Bnotiavessisemer mandsakvk aaptodilevebefaehe which
ZlQQtsfaOJoﬁ YPRR rntlénﬂﬂli RtV MY %?én%fll’;geGat'E:@?uéﬂgl' e[%% a%sa sh?]red memory

Signaling Gate I's sho
|1‘|€1>t1ﬁ jem mgGa‘E@“@B’gnal ing Gateway 100 connects to

GIVS C— u%%1b§(§/§%4?}191 tﬁ\é ?gne}{ﬁ’l %%éég\% C@f é}g&%]ﬁ%d;:%hﬁ% operator via a

t Weto uggbrfare | @astedd| proneeduteat Thes Spbsmbdebaﬂaymin inc®@es hi EPMN
I ne i s us j I

GRS B RS, GO AR TR . o
ShupsalibenDPatzalioe wiy inctudas se@exraEﬂatgsnAn IMSISDDIF ¢ €trevasd ¢allFlag is to

ebie TR e e A sipater el o e S RPACE but s not

Meittefed €in VR Bmu&%ﬂd e SVISISOR-F 6 Ch@la@@@bl@i/@is&% call-re-
version dif s on the leased |line, the HPW ni

fe t
nauing tg any F%lh{%w ing valug (.5 ypicgny]) oYhes the sgbscriergs w%e @n the

aMSEDN-PIB(R hbregistBRRY h QRS BAMN Awbik 4hd et Pé&cﬁa‘%i&t for any reason
calls, and their associated | SUP swgnal i ng, that

i GeoEGE OaCEH| ar Lg&d-Hn jgae eieladimrminiheredirpqtionconrie is goh & (or the
| daf1€qidd:Si8n RR@¥AEE FCDI s S8R ) e BBLIAN OhessidePto 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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routing on any MSISDN-F G obal Title (GI). The
Signaling Gateway function is present only in the

woiRslo12etl need not be installed at FPMN or angCDUR®N4/026410
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VPMN. Hence, the Si gnal ing Gateway inmposes m ni mum
rati ons I Qn URE Signalin
AR A2y T PEYITE (1 ALK o RS CagS CFU fo

I MSISDNal BdlidaBlefwdbi aly?oftﬁétﬁreéﬂ@ghak kg Gat eway 300
consi st g:a'ﬁ\i‘m or re Signali ng Gat eways. I n one
exanpl €1 peyehanes e alé%*rﬁ ] Wgh%ﬁ@/ﬁylop do directly route

i fH@' 1SERAN REwaing ol B RO FEN vﬁ(Hom tpe,lunga?EEQd t53irtual FTN to cause

gnal i ng Gateway hosts up to four aKi nétics
sél}stCéll ta by mouiad élgougéarthmg@élag @gtemz each of which has

four BERodniMy Qﬁtfoﬁﬁeﬁﬁl 46@%} aPQfBE&ilbgrog a%ﬁ%ﬁsthe‘sl@ﬁMM subscriber

nessages up to . H gher eve nessages
dbuscessiylly existess wtb aﬁ@MN, ngsfvoilis Bparﬁza rlmfompapion éad lrmhudes a VMSC,

| ASERD Q&f’otﬁ %‘3’[1&10 ’13 x(d %SM%P By ff ed fro %oth the
processi ng CI(IEEO Messayes.  The Gt Ker poo gl 24

| SUR duaring ripditsl.deationprand elbsi HIgR | S dP Cangd bamk Gmange)s during
Aﬁl\é\ﬁ‘{scﬁiﬂ WPeittafC FP ﬁ rﬁ&%aro%gégreeﬁog{ag}gﬁs Oﬁ{ﬂeﬁtﬁ@% gfeaagﬁgnment ofa

Icati1on anc e
aE"ﬁN+Fc:pIt0|l énio et and:leomed;ly Stroppied FDI vatury The a80Ry infdiation data

308 kills helnsta a tarts a new o
PG P nBloen o b Fb LG oGP e RIS f<oen oy Geeie™ DB
stiopnd ﬂﬁboﬂﬂuem)ecﬂﬂiﬁifterhbﬁzcmflﬂf’ég@agtl&QS kills the SS7
stack gn each boar d 302f|rsé) before it kills all
i nst ancESOFReTIRPrRAtAN 40415 EMQYFY tBUptecent e apaneqilagienytrom the

30BR! HewEVer,Shefdre Shidist darddd@uiRRIob§ ot {he rinfoﬂﬁétf%ﬂ(@ &npfo a roamer
all applicati o%rot ocol s before restart.i

stirmaien Bisiory 6%rT@ISSGESGdTF?e?’@IWeethﬁdWﬁ\%Mﬁé’ecr@ﬁr roaming

PEIhEYiSt, etatfomp@ftﬂg%h%esélo stored in nenory on the
Si gnal i n% Gat ewa The nenory al so contains many

types ot rl%ﬁug;mg deB t408nednéains, thenpeivonkt indorn@tion rathigng to
i n
T cals (R HEPXISINC Eibihet ELUCER @lordiliTy RORD P on the
Gﬂtﬁr@gﬁﬁfnlg@\(ﬁ@/ﬁw Rerressf and ahe3dedtimatidn VMl ddsiress. TMIPB formation
web
i 1gt&ﬁea W%géedq%} af | | % MDOIJeJP% orB;1 eri% pr %rvS%sre%%m%eélW ©s.
cust orferGalla@chtexd I3 r4fl 6 rmammlhe rthermmehe [1550) [ daoofpldmzt ¢alin@ncluding
) i t.eway. | nt er nal hi tecture:

PSP E o et o f A R s Sy mllnfanes 5 i femory
ternﬂns lcEatted datseon3ds?a aerlElsfrHléztsb@EbdrﬂeH UBKdF%lIs&dsd v\fq fl @éﬂ rt@ indicate
4. There are ent. data iC

b & it T DRy schen GOENRYSE PR ek Lhis g s used to
Qoagblewhdller diaiea&ﬂsﬁll(@@ subdchib&RgisieRadh IRNEPMNOfietwork will go

hi I’gah avai l abiljty, redundancy support, and best
18t é@waf%g BYode 08 (neh)Td)Breb@gtmr gaplngopsncadl contexts for a

%@B@El@&ﬁegﬁt}ﬁ%ﬂ%ﬂdhe bpyN rom the Signaling Gateways.

The HPMN # pool 412 contains a pool of dedicated HPMN numbers used by the
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 MSRN-F number obtained by the Signaling Gateway from VLR-F to establish
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The menory further acts as a cache for a Signaling
Gat eway dat abase (e.g., database 106 of Figure 1). A

walaioabses server may al so have anot her | evel 0PCTEHS1964/026410
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whi ch hosts a copy of the nenory data in the Signaling

cliecily TR 1568 vPulii o MR ver i ety nebienh OMSC:

i & provisioned by an operator via a web interface or
stored procedures. The Subscri ber Data 402 includes an
HPVN VBRSERMY Hhapdlerl4 capfainptie-nqol afdsdisted FPMVAN dumhgrs assigned

FBWe'@éﬁ%twa@cfon td Qﬁsu{%l&l%é Qefll' 1*?(% eatpand Qﬁll ab Fcf%ted over the

i ncl udes sever al DN-F # forwa
f leagpdi Bng ¢o &M%@éﬁdw@&bl‘@ucﬁbﬁ -1®®bmkuthengalk/vﬂvewghh‘ée Signaling

SR e GALLEG, A B SETRBY B o g

emabbieg biia deditats] ERVIN-ueibentotthagurtent assignedhMSRN number obtained

| Bl Bl el B R VR R MRS @ T e

FPWN nEiienBrk #an)dl mm conegishiabpm] bHdeddated IRPASN RuihBerg assigned by

o i oo Qi it oy SRR SR P FEG et HheMIEHo s Horiver

( GDh} FPRDS et erfsore@e fate fohirdoliMalteds &g eodt&d QWeS &el 1IeMed line to the

¢ Pl CHaB b i g ofiack thersel i S Eafing statigrnen th

C suUMsérivlet ﬁdegiﬁ&@&l it thé BPIBY an(d Raltd bEElMM@mmwmmﬁN-%umber
custoner care) when the subscriber is called on the

VB! SDNETE Hatoof a4t ardhed TMh # el EPvRAT 8l Hie, samg dedicated

alpVINH bRy, ﬁh@qu 8366 416°0% RPLRLHANE i He FRMN %p@ﬁs OCN
flexibility to the M Mwsubscri bers so as to avoid
peaPebigtyl DD cal | -rerouting. Also in all of these cases,

CrU f the'\@bﬁlalc}{'a Zh)) %mﬂbﬁ@fﬁ%‘ edi m%&;:g&gT )[Q{r) \%g Iﬂge ISBT'P%QHS that have

flags I's set. N- no- change
sbisgdedpisd rthrp@ghmﬁ@nalm Gpewah Otler dlnanetbc standaodi perambters, a CDR

lr?egﬁrdc\ggﬂ Bén%lW}g }pgll\ﬁ%%jlﬁl\{[& tﬂnaec ngte? Lﬁ‘otng ﬁ]aq destination

ace a vir uaI cau se t
r UMS@NLRMS@N foithe Salrval iwhgt 5ol epaynd Roab@rhas been used for the
mforn% 404 for a subscriber is created when the
%8?1 ber successfully registers with a FPW
net workhe tRoﬁmbn infppinged18 @ontidd thermbpisies of thEVBCAP araidaRional

d ot t . g. fi i.n | t h
“alog o fiecyuling Bienoy firefin wRRIR G GO S rb 464 B TCAP
afighshdtiendildRi€ oBthe @gﬂﬁllngaatew&nbmmm tHel dafed GT on the other

i nsert Subscri ber Dat a. Eartl cul ar,

i Hor Hit i1 Aurlss lgbsrﬁlia?idn@ igure;Ssilhs n%gﬂahég %at@m function can
P@Singtish Otrﬁﬁﬁdﬁoﬁﬁﬁqtlitk@rﬁ' {h}é Ja@lfll‘é’aGd"eQmEéF hhe bR C-ﬂ“"eand its

roaner information data 404 is initially maintained in
t #E0GHIPFPNRIRAINE diangickien ierdiee Haweyver @@ﬁtanea@n@hcannm be relayed

Qoakd %lfemCﬁBmﬁé Ein& e %@Qﬂﬁr@ﬁ&)f Hftl a3511|1F1 82{ that does

successf ul regi stration roa I‘ | n or nat
rmmoef@lspgpbtp ayceilpg GF) cansetirvsterthia |thmccfrreepnndh1g dflgmal callmg

feﬂ{% ’thebl%fslls) nSe tﬁ]ahs‘ihiescaﬁt?dr é‘l‘ecg rQlH# ba&c pﬁLSG I:f’ﬁe Signaling
mation 1S sen 0 a roamner 158
4Gﬁtc\_zvél3h it® creates se dew cundgantiramsactibie vMHVMescdblsd rsu@eand relates this
QAN 8n 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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behavior, etc. for reporting purposes. An Opti nal
Routing DB 408 contains the network information

WO 200an182¢5t 0 whet her calls on the MSI SDN-F nunmp@r/US2004/026410
ranges can be optimally routed based on the
interrogating MSC/ GVBC address, and the destination = .
VNBC adited. it %%rg i AMBIRESDRT for A ealiHe b omrae iniiating
HRWR 20O bBEhe firabadtich, WeDtril3b@ioh 36 A bBUrORRM across the called side.
procedures. A Call_Context DB 410 mmintains the )
c uhesiare s panpastom HR mapRing isundersiaed #ip fosicalmanping) Depending on

CaRd @¥fualoimAeiNbAMichUBRGEd, DBE - phTt16a1 CARS nhiSht involve the same
mai ntained in the nenory and 1S cleared as sSoon as a

> cdrpsaedor B édncedhapdiing BT cpuls e medeatqueawith agmispe SGoGT that
| AR Bifiding WG OF ofedtlon BPRTEREBAR Deen

est abl'i shed or ag I's used to control
whet held'oamakectbe dlescaiption oleares Uins baviebesed raedjiffsteet &gidah SG GT to
t e r i ]| ral [ nt orwar din de
o S1GPORY RSP bl e @R ERLATA le et e BE P GPR shown
s Uikt folyegreseeii sigeal @atewty global FRMN heTdomaHWRIcH $® AT whd@ varies
cont ai.ns .a .pool of dedi cated MN nunbers, used by .t he

10 SHNNG 1F o8 Smp Bine R Plsene e B et T i el reowor
t kieneats| Fdrkrangé S&MS@mnight BogphsicgleystwhevMiShg selr,
subscriber is registered in FPMN but called by the
VRIRSIENY B TURBeSigndling @latay ap dwrtrahy chiee e IRplvgn@ht Tdpology

dedi ca PVN nu ot e gurr.en ssi gned. MGRN- F )
nunber kg %%agéldh ed %"3‘?‘%%1‘1‘86"%#’5 ﬂ%ﬁ $:l%a IE%EGQV\?ES?Y %&ﬁﬁowﬁﬁ HMN is
eshplomesbd etveaplysicdhgighd¥ing-Gdiselys. Ragh tofiéheCald piydical Signaling

F over th eas i t hr CF. The FPWN #
DSBS CORSRE S R OOt BRSSO Bakeete” BN b P as ISUP
asighghedoRy erhibtlinsérd iidlo@a i aMBis UPUBSE-b R stePa hE ISUP signals
call fro t% EPI\/N wll be routed over the | eased |ine
t G Hﬂe_ atRe RPteraY waile YRk ateAeored backih s (PHSC-H) to
t Rgnd® U dalg F55 MR Yn BB oh B8l THRSGEHDSSicd §urﬁ<§|b|efﬁg Pgﬁfled all
the MSISDN-F nupber. It al so contains the mapping a

d &i eat te dherpigngling Hpdeway o andnuse e spae Port singaityd alvBRNprovisioned
20 NYbRwabt ai ned by the Signaling Gateway from

HLR'VLR-F to establish the call. The FTN # pool 416

cont ai Higurene ispmdilugfatioredf engtesthoripiont eflmbidy sonfigstiajoredf GT and

b h ' gat f .| ra: i.t Lopal .
(SR GArEhang 08 ey NIRRT 08 sl Wil ¢ RSl (e i
epyunen whresy hoth datawess dedl ooalid umiqhd théseld@RE axkESPCRIe Each
I L e . GVBC: ,ch w | en bac he
ERFEs B A Bt SR e L LR L R e

25 isr egThB; gipea datewtalpe aE%n&l;ﬂdl mmoeﬂmﬁlstdﬁ&he HPg/IN gn a Cross-
MSI SDN- F/ VB H n er.. The ol. 414 .and the
PR e ToVehts U die S8 QiR P leBitisk EeuipnRye NISC may
Naisdbs Gsed THHEh EMBE w0 BAve4W6 ligkytoRectesipllingRatwal. tTh&e are six
FPMN supports OCN capability. The CDR data 420 _

e Gors Sreaet. nbpt 0% 04 608 G08r 61 Pnd i assbvn. A linkset
Cédnltinst Nalks AR ehdreahe |ARB&EA SdHaP Yot ok, ISALd B two Signaling

CDR

Gateway. Ot her than the standard paraneters, a
30  Gateways also have a common SPC (SPC0), the GMSCI1-SPCO can have a 4-link linkset

I5

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
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record will contain which VMSC/ GUSC t he cal |
originated from what destination VMSC/ VLR MSRN f or

wao b@sos2285 and what pool type and nunber has bePEnUSEEH026410
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for the set up of the call. The transaction mappi ng

418 contains the mappi ng of the TCAP transacti onal
dilBK g0 Brticipge & g tﬂqﬁg(’l&lﬂ@\?\%ymb ignaling Woktoan epdain both MAP
C &l TP g;‘a'g"nglﬂ one side and the TCAP transacti onal
di al og of the Signaling Gateway function with the
cal | ed AGRIHtVH BOHEIRET-COINRRE Comymusatlp@ if ghownen Figure 7. To achieve
|| Ushivet-a ok l'og Eél%é‘h% ode] & mleSAGs e LR} MY can still b mapped
function can ai stinguish transactrons | nitiat o}I1 {hé
cdhtbi gipeiGEatawin giat E@CB ddnslagonGt easd GM§CaHs Howaveedf the SCCp
or | e f
tr gﬁ%%@%t#og%lotgga ﬁﬁtﬁ{t’lgé I’P He e% lgéd g:u%{l ﬁ. Caf |€§‘{CFU&%5/I$35%VG: then one
sicag®t tchiefigBrag GaTTi tngfansa)a@vm tifeuraalt HDR wlwint the @atswaglfncdn goes

t hat t d | | t
RS BT SR A LRI TAg Fhy hr
t hitrectespdesd ghteoay ﬁd’tﬁe eativeSCCH eiithy,velliR{thdRAKHL Refor the MIMM

r nse, The .Signaljn e 0 creat new.

TS T s a6 owe B STTE SEaM Shed Pl GRS dn e traversed

t Rivenly,r MBS afEdctiofly Vhlchllavéshﬁhetlbémﬁa@ﬁkb QRtveERA Qh@ tSpshalif © Bateways.
cal l i ng, si de, e transaction |I.D

( BT Saes At AR oLl PR i Fas§rsinge b P gateway goes

NQIBAN OxHdYth® RIGTUbEEE I\fmp mdiges A& ih Qhr@%tc%ﬂﬁééted GMSC, the real
functl on. However if there is a uni for each

LR et pebmen o e mer Sgndne ey ittt fias.

transagg,i gyp l‘b@@oa&lf ﬁgﬁ‘:ﬁﬁ% 1101@ %ﬂ)lé ReBoPeurd acMee@MSC to a non-
across the called si fore the transaction
mappitregnicsted mads win discothes GaMS@ ysioa M FR3ploH g TD@plemﬁ mglal fail-
o] h

P EAENE TR RIE Rl BIRLS by ARl i i
t higk e foir regclGGMYSL i theeoneadirectinicourectad tth aaslgmlmgeGﬁﬁxay The

PR L FAROTRRobR o) bRSeRBLEALL e L sPRE BT
have u$hkd cnasseladhﬁmt entfiguoipe &r NEEP G recommended sPari8 UPdoopback,

eq tﬂ ,I}Elferent net wor k gdﬁmsnt in the call flows, or
siPGHE P PEIEHONS FREHEHEPE to represent a signal
gat evvawlgh cHzelPIVIN ha@ moFé thaB el sl &M LYY 8l €R| abSte &a}iﬁg@aﬂons work

var Ord lement atj on chaoi ces. can
eVl §Pn%1&g‘“geﬂb? R {GSHl /1S FHISberEgpm dI Tt pools
eXrﬁﬂiB'Sﬁgna @tioP R MBYSb CALYs inUté cio@@cc}ﬁl}'@&: set-up. The
itsel f. I TE URE: Si gnaling Gat evva I nt er nal

A%?P%r@ewrtéble %ﬁ@%@ﬁﬂm@m vemsGM @t @@ alsgreodified to reach

emgq;glér{gﬁ GofwhiBinsi@nal i ng Gateway function in the
HPWN TS | n’pl emented in two physical Signaling

GaRewaysc TEHRE i@ alihd Eale Wy BIIRLICALRiIRLARRISCR® 4R & SIS UP

IS cORNERLRHe LR Brd f;mo»@a imré 1inks for both
as well as ISUP signalin e enbodi nent i nvol ves

usi ng PRUmf] %pf%la@wsp@ %%ﬁ Srl@akﬂéﬁﬂ@ﬂtquxpl% ipgrif@nn”sin&rf‘égnaling
S €Bhnekford 41 @1%PPA%C@§_DQ‘S@¢PW@M 1|9rbfo€olttﬁ 'd?e@, Qdditional

| ooped back at the hand SUP ca
bifunciieng tondhec Mdssagontrensfer Part (MVERP) élts typdiabe &tuppmliSs Transactlon

b%'apa%llnéylﬁ%h@étlon 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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the way to the Signaling Gateway, and uses the spare
port capacity already provisioned on the switch.

Wo@anes26s i s an illustration of one enbodi nent P@F/US2004/026410
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I [ nk configuration of GI and SPC Each Si gnal i ng

S PueRUSIGRY DT ERE oAl R st AP 1, v2

i taaéhvd af SRmeared iSRTY) GSEH@]OE&%@&@MdédSar@o%Ralﬁfiﬁlcﬁ R@fsformed
a. distin |sh|n obal Title,

r &&pkegrir % Cgsﬁa‘?as'@)at%%mg? éraeéﬁﬁ%wéﬁ areodgsegibed in

Gﬁﬁfﬁﬁdmséda@rldﬁﬁwlhmhe&io@ﬁrﬂéﬁconnect manner. However
due to _the cost of | SUP | oopback circuits, one GWC

may al $GthyElarnse to Egrs WSCHH Frmthe HRAGN| alsekeonfigures its GTT
eufish Qﬁﬁ)lutemﬁh&:@?%s ol BRIBE @IS of titt Gl\gg\/lf\/g%@g&giré through the

| i nksets created setS 602, 604,
afieneline Gatewmofinction. | i nkset contains |inks that share

the adh@ﬁ%n(t}h/fss'(gﬁa%upﬁ% '3(:1I FPHE cadtl E%@Q@T I!s\%%)e of the MIMM

Si gnal 1 ng Gateways a ave a common
GvEeHBRCthat anrrérpord &0 4- HLRkwil] nda(tsgt tlrougis thet Signaling Gateway.

g L TN e e

Gatteweywal nmd ugp 1BROgK %Glgnamatlewe)s Ihe BP(ZQif Yhe @N'T ttknslation
can t e in nore t i t
srgna |InPLg {1 ¢ {6, CQBHPN; %égﬁ&ppﬁp g’ﬂg’ |S§9plmg Gateways. This

S efjj‘mmm g achkn/eal dne raaiveXaetmo NoadraBAciaL NARIC tail-over support across

vvn in Fi qur To achi eve an
BBl Bot uieneBas Ser e Hiielomn e DU wsSroe isaimply
Ofbdb@'ﬂtsaﬂoﬁﬁdllsﬁbs&ﬂoeﬁapped into either gateway via
SCCP transl ati on at_each GWSC-H. However if the SCCP

conf | tNE2are 8 GRA=MBHS of the HMIMAVRYERI-H aveouisd as normal
( Aelsh e@/ AHPMR) oSS | 'th%n IMB@H iQ %@e&t@%&&e@?%t’w@% %hgrg they

to fall back on the real he gat eway funct
geEszafsvibe HRBNESE prwxdqr%arﬁo&es F%lltféi in@ roondli warte thehHPMN as a

G-I'B-gm"fﬁ KBS GRS V'ls“n%%%{jvo@k sggﬁgitcohpﬁgw on FP]\?N GMSC-F is

di rect-connect eq gat IS the ActiVve
wigirigedt faeCdRATMEIRIf or the M MM MGTs i s the

E teap (rj %@?@gg %%ﬁe?s% o%%dfl&é\/c[:(?f ef tf'?e ]&/ﬁl\/@}/@g{ E] gl% routed as

| natabatssagee tdbe \E/BMN ﬁﬂsewl&ngthalMSigF @als&l/\mySglstéﬂ(BN&V\ﬁo’rk These

e fai,l r case
L8 QSR bl B 1 KoM Rer i, DS ERpnpFPMN
n@MsSﬂgE snabemhe CHRA-EVIGACE tcCiRtiRee thﬁdn@@@ss tolt ine sqge@ﬂmgH;ﬁeway
e ot her I gnal 1 n

t ake qver eve
Hiesneb Yo oo e ST s th SingiRiet AL @ IMSLH and
pfa&sar&l thet Beds@RPoritd HIRUEA] HDR OMBesgoRsAfBANEE T, the Signaling
d node via the other GVBC using MIP3 routing.

nnect
at%‘ﬁ’ p"jf‘qtraﬁéllafeﬁ the MISDAGE 0 MSARPNEVSC confi gures two

al t er Mk esikianks Sagewa® thdréSrel &%Qﬁf}ka& la§ %Lﬂré toTthf real-network
primary |ink set for each GVWSC he one di'rect

COFRBEE &g deading veithy w@armﬁxgnsebetwmythem n@wnm elerlncmk and the
S@PMNSnétQSrlpagm&%‘ ESH&Sr bQahdi&nd fl—ﬁﬁﬁN ¥ér r;% flfferent
guration

ot her QVBC. he cross-connect con
r eecsdne f thegl SS}quch 4s3gl? bhmiog badt @PB services in VLR update, subscrlber 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
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bot h configurations are recommended. Wen the HPMN has
nore than two GVSCs, all the above configurations work

wowedos/018ee additi onal GVBC is configured to roRCEUSHDI/626410
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on nunbers fromdifferent pools in the Signaling
Gateway function to the two GWSCs in the cross-connect

s dioyp Therpigenirpsis thy FTMY ¢ hmihichdnwhatttire HPYRS FAR will lsyew when

di thé SIeM suVRER: AEoidbe@atdt fbagt t 0 reach the
Signalin unction. ARCH TECTURE: Signalin
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routi t oyt e-route nessages throu t he G\

¢ HIRVN G sook b a1 Coieaps F FURPEY gEPeHsd ao FRgming @Ys by the
arHi. VPR ceRes agEgua Ak a rasdlt,a0da S%nﬂ&g@eﬁé&ﬂ%ﬂt@ #PMN GT will
El}SI GSM 09. 02)SHP r ng(;Jlecoded and certain fields )
t P57h¢ SHHRaS (8 3@3 P e oreRPes Ko SUPP O 48tonsh spagying, Th ELR is
S Reffidurdd th iRNSHOWARE h@essAE £1dd GPethel S6 1K ibd Uhfigured as
scenarios |ater in the docunent. th reference to

Filkjitiise rgamipng STages 1atippal rog@ingPVN al so configures its

GIT f URGLisQeiP i R i o
€10 AR QAT OEpeates Rl g o

f @nekleaded hame mpavodyliBnHgain dlere isgomaeddpr therFPAGY itype-of GF for the

I\/@&- . leﬁﬁ[' s that correspond to

a nglw?cg‘ﬁ%{ ﬁ%‘%‘ﬁ’t“rl\ﬁr’%%ﬁ t he e@? cg%fal i ng Gat ewnay.

Howevelp ®pfort ghe i gegeroh cMET-the afchivbdvive sartls systdyeralso support a

r eqi J i I o F~0n ne Kawill n to go .

¢ ROATARERdo dobble) RN G By T stbgting {8k} MRcton per

t FRNVEN. b thincase) wheBltheFSigndlihg Betetvhe fumotiomimiaREa FBROOVLEAS it will

bot h Si. [ ways. This eff i vel '

aé’ﬁs?fg/l‘%gﬁwgg?ﬁ?@gb%&%fl gtoatﬁ%l F? &H‘ LR rﬁggﬁfﬁi When the

3®Egmsl$ngg@ﬁteen@yﬁmct\ik?heimiagﬁ§ b HEMIN aﬂimg \thlﬁwgmﬁ”atst}ﬂlaﬁh GT to the
t syhscriber_is y reduced to a

nOaF o8 SSUA e S g roebSREhrR e ieadrst e skt pecedure to

Mapfty.| Whlen Hh@ rEEPMRUHER RSpddas HR! infiBes adealaswiitMit FPMN GT
roamers when IMSI-H is used to reel ster a network.

TREeCIpEd willey Sisaling Gatsviakethe GMBE Haust sovtp ibin thereprrgspgnding
ggqgnglmg{)@gewgya normal way to the HPMN as a roam ng
subscriber in a visiting network. No speci al

conf i gWhae thersulsaribeoegiavewith aFEMNergiiverkdthe ASISDN-F will be used

CdPa I}fgl-fihglparty in delivering MO-SMS. If the message is intended for a non-FPMN
country destination, the sending number is modified to MSISDN-H. A special SMSC
address (SMSC-S-H) is used when the IMSI-F is used for registration. The GMSC-H
GTT translates the SMSC-S-H to the SPCO of the Signaling Gateway. The Signaling
Gateway determines if it needs to change the sending number MSISDN-F to MSISDN-
H.
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However, MAP nessages on CAdPA=MGT-F of the MMM I MBI -F
are routed as normal nessages to the FPMN first when

wWo b@shMBUs F is used to register a network. TheBE&T/US2004/026410

10

15

20

25

30

nmessages should then be redirected to the HPW
netvvork Conf i gur ation on the FPMN GVBC- F enabl es t he .
Cd PA=MEPWeVEroWheihihe s8R Hscaties SRS SMPESIERY-ID), $VES megpages will

Gk epypWarbidd ?c?'%%lte'véﬁ'eth‘éfHLf{ﬁi |119cﬁ@a§ésrv@1en-mﬁe HQ”MIMMJ subscrlber
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essent ilaS[gylalétt& Gateway MY €d tohe HRMN- HERwor WMSC and SGSN
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at a tlﬁ Gﬁ@?/ﬂ? MFMS?rFeW@ HrN-Fre pasped trappmasenilyve theddPMN HLR

each Si gm@{hbmgmﬁ@ will have its own corresponding
FPMN GI. for eac | f theﬂgrocedures at the HLR

FP .
only d%iae%éleéMS\Rﬁe&nﬁéhe MrStsee ippeisitnsd ot thsi dgnaling Gateway
H , N
Slgg/n%a?):Hr?W thlcfe% %ég%cgq’nro'ﬁp ﬁ%tlls r%éd grgmtjﬁl%%‘ﬁ%\l Xide, and
pp@@@@uﬁ@@ thig) IIIIFM{@@CEF dsas(geh lnethqz)@?écj dﬁomﬂhaa@uang)oam ng
| frihe alléla%eléaﬁt(%&%gw ??toﬁ%{l‘te %A? £ % gé‘ cE’ﬁA? e3or IMSI-

VLh GI' ranges, 'S no assign two
t YPESTdt anGESISPAINVN TEhedirftowo FRNVM) ¢x1sttmg:hS(S| gnal i ng
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Si rrp}NaéSfle Iﬁ}? of!_| P@s@%a@nesﬁ%geé‘f Onf%? @%ISE%I/ W%e%ﬁf g"‘ncnon on
CWIMSIBEN -BVIGASE éor BESIHR) rarfeeto @arSlagnthé CAPA SISESTRY-F/MGT-F

o ko e et iy i SRR G o 0'e4 e gmACBELd with Routing

c Imlidag)lvl FaGiT. tThe IGTA mtsleumhfoe Gmd\dn es ﬂae@caofrtmrstm:(ﬁf ateway.
TEE t,efr O%Ip conf ur ed as IS a roam ng G'I'g

Hig SRl the Hoytng lﬁ@ Sbpartene i%whe pqrmalwas-PVN
net worlh Mthes wa9, GRORI-E/SapFPNMpRetMickredStsi &1t tfuﬂc%oﬁ‘ %n each
extended hone network, then again there is no need

t MSTEPNN anpdMGItE eange dn set e nSkigh{IR mrylecta tlesnBBC P ﬁ@tISGrSCCP
f tewd)ConRMPIRE M. Khe T9T %@Q&Ew&ﬂﬁs eH8Pp Cﬁl@%%nfohﬁseto the

architecture and s em al so Support con‘?ilg ur at
C il S TGl whe (e s opfaisng (GakieibgPC format

LUnGbO0 Pl il dhablt o GBS YR B ORI et For
evvay function imtates a resenlin

i generBYNwSassulmgtheyaise didfoent®rmass. tlihe ISIPMiiftgoreB ttes SECNgateway

HoRoutGD MAS 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
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Signaling Gateway function imtates a HPMN HLR, it
W ll present its HPMN GI to the VLR-F or SGSN-F. In

wao bios/oveeyy t he HPMN HLR can t hen deci de the riBg/US2004/026410
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procedure to apply. Wien the HPMN HLR responds or
initiates a dialog with the FPMN GI associated with a

siogreibiehilacef MOESPN-F ivad AT renge. GMSCaHidpes e fipel translation into
car i .
TS SR g MRS RS Fves
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Glrpl 98¢ YIVRS 15EeNnBRLa i whidYMc et VLR mi ght al so be

required to be in the sane prefix in some FPWs (e.g.

Ct}fR'&%[ Wbt /RY:; Szgﬁalﬁzi’;fzrew%% Iﬁtﬂ%ﬁ%‘@@ﬁg crE ‘%’e%gz@e obabilities

passe transpar t hout
change Sergicacd¥odehGaaRibEies agnigquired W&@@NIGFC&RefOF voice calls and

prl\%ﬂll%' ?%&ﬁéd téﬁs S"I%ﬁa ldIﬂQ 1@&5‘%&’%’0{?2@#@%@@ W, qfrowdlng

speci al routing is constructed
s idcbeouna’mlbaqgoblélmgl qndfsptdmntm etd-PiNesi the, HRVNoFPNgandi the MIMM
Sl(labscage of optimal routing). There are at |east three
Y0 route MAP nmessages on CdPA=I/MF or | NMSIF/
I\/GT F &he SiBhISINSRewdiheuppoits bt eavd tws eypich ef éxericesndncluding the

B PR i re?%tq?ﬁl“@ﬁ %ﬁ%ﬁ?ﬁs$?§wﬁf “NGT-F_(for
I .
%?ggf% 5 ’«i%}f} g taée\%tggl’%tﬁﬁg "6@ fe(gs%rvlféﬁ&é?&%bzlmes:

the ‘FfRoutlng I ndi cator = GI. The GIT
transl as In(blﬁtlérm‘d l:@ﬂﬁ@: whd $Sigealinh &5ataydias theecapdblitp @ Rrminate and

t %tgn%lraé%mlllbﬂgga K El]é}/vg%gyf?g%:s) nro? lleg\Ilenxgoulzespdcﬁ% g c{ foops—ba%k voice
ports at the GMSC by controlling circuit allocations at the GMSC.

As illustrated in Figure 10, ISUP loopback circuits are constructed at 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 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.
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In anot her way, GVSC-F/ STP-F sinply configures its GIT
function on each MSI SDN-F and MGT-F range to set its

Wmeoos/0B2EP node to the SPC of the | SC SCCP gat POEYSIING/026410
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the FPWN side. The | SC SCCP gateway has two SPCs. One
conforns to the 24bit SPC format of the FPMWN side;
whi | e Whileghe gpice: Bathoaradooped betweenghyiwo Epportsy hessigngking path is

tfz;%nétﬂiyfea dt %ﬁfs@aﬁ'fap%ﬂ bARIRT B nbRaSBREARy @gg@ through the

networ ks use format. For generality,
trﬁegnaUB&Gdﬁerﬁ]erélﬁ‘tlorf ormats. The | SC configures this

CdP A—mg\%ﬁé%%&'& Eé{ﬁhalmg@gﬁégggﬁ ?%Q%‘?,m%tﬁ% '{n -addition to the

c mH@lsmmert i sothe cadRViir isItI E\dnokbaclmellsl SCeBUCPVIsive webcriber is
14- PC .
f ocr%fr-l;ea tpg ?lﬁ)gc %FQ}@\I aum er nn%f, Sﬁ"ﬁl\/@\{'ﬁogptr% gﬁxf:%ﬁﬁgulf%rlber is in

t hiee HPMIN/AVPSRC retwoariat thefA tphﬁy Infikdbdr Wil &€ maddifisiaby the Slgnaling

BB B0 5 PRRPEN BRI B S R B e
r Gtppad) (4.6 Mﬁrtgﬁmh)gl"lﬁb alflovtzs! thé €alRl plbzﬁy Pty ?ad bddiel Siice all the
oes the final trans ion into a, . .
 JSEP: PP gi‘Fgl Ut Pahalsh exeae,ases Jif of #n 1ocasiesyi is possible
Gld f&and iHEAfiéD p@f‘fot’ﬁi Ehlﬂsf fain&ioAl H6Whfer,Ht ler%éon%H&IdQ& fo perform
é%@l nvol ves routi ng nmessages on NBI SDN- F/
r

Byictirein ﬂ@%%l%?élag @&feévéy F%%Y@éiowﬁ'ﬁ Ard pesaigletI§C rcelaplecatlons
Ca' I's Q@%}yﬁ@@m%gdgub?@ﬂ*e @}@Q 'ﬁ'sefdQE s@thf?g M Ml?ﬁ)ﬁffédctﬁrr?ugh the

pr ovi the special tarif MM Subscri bers

a@%&céhwntb@gehlmgg\ea thqpﬂwahanmpw Hactiap Reuiradiheagle thopback
|

<2288 LAEubEUEE R e AR PR 0 Hen ol
| @&gedigrialing GetewayRivitionare audi dredémﬁseggwpan< ¢ehits at the GMSC-

nges on the existing | SC gateways. Wiile the | SC
providers can offer routing and trunking as well as

S RN e
SR ek Gl e T i S
ISUP[tru KT out i ng table to route all calls on the

speci aAs mng@edfoefewvmerﬁugmbng%tdwwalms@yortSI\eﬁlIE[nme:Fface AnIN

al, ltgr?a%% %gn Bg oﬁe ges%ralln\{Mthangaqulgﬁﬁ loo erlc <S an { g{l é%erfaﬁ:e does not

cated or e
Flugmr double Thiee tr&kingror iagy vmoeutreﬂqmgl éﬁﬁvaved, It}& dwahAmalst support

TSR PR ST Caer eSS i PRI 54 vl g dmable to

Capgiby | drt ITH'S séligod &fibi foe Ghodsibl@ ebaimt eritdh¥toh®randOk®Bch vendor
cal | g, and Mobile Term nated SM5. This CDR is used for
appiPosTedt e rating, providing di scount/rebate, billing

and sefhlboggint RS docudRiteed wWilleusksARNP foBpMIcRNE §hBasis of the
M MM subscri ber. The Signaling Gateway supgorts at

| S855tiPHR SinggEds pPbahly Bxefna@b%ommmpwtﬁ@sw 8. Tlgypperator should

| ‘BQ B@/ﬁ‘t%l%f RS b R0R wHGs b1 hdle sl &tRion than the ISUP loopback
URE: Signaling Gateway Internal Architecture:

S@pmnc qu\qug @eaSalp atsi Uriefly describe the IN interface here with reference to Figure
11.

The IN architecture involves defining triggers at the GMSC. These triggers could
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 Gateway can issue further instructions such as
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| SUP Loopback Interface As nentioned before, the
Signaling Gateway has the capability to term nate and

w@emsns2¢s | SUP si gnal i ng. However, it does notPEEUS2004/026410
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voi ce ports, and | oops-back voice ports at the GVBC by
controlli ggBm rcuit allocations at the

i (Begugsthap ?%(Pg%ﬁht%@poﬂsopcqlbéméﬁe @W@Tt@%)eto a new

C%ﬂ&%é#&ﬁ@@oﬁﬁ‘n@@@ébﬁ})y configuring two El ports as

| oopback circuits. For exanple, in one embodiment, the
1- 3@ HpoeURE: S&gﬁ@yzgtodzé%fvqtte;tnttﬁ,q;fchﬁe%twﬁ Reldﬁndma%%z to
the 33881524798 2E Circui of the second El.

is, the voice path coming in on circuit ID1 will go
to cir &airier-gadepstapsseauiecyemeln bish dvels ofaetosowmting. privpical
OQecfit'u*E&E’ﬁttm Ingng ?%téﬂqs %Otote@inﬁﬁa'tecki le %énn?s J\é 1&€ iy %@5@1#{3 SS7
SO on. he voi ce paths are | ooped between
\boalEt, apd sxs@m Qhaesms Fyrizarinpeg, gyatemsi IYGSIUUQ Hstabilitt @gesfbrm hardware

BP0 BEHPD 001 SIS L 9Py

Gatpnamegaon mmrmﬂlce}tlonh datg alotagagopar atpphee;retq as hsted below

addi tign | ar.ane nsorre cases for
o e RS SCLARUATTRRE I RIRpSRE S i
t keneoties);i ber' s FPMN nunber in the FPM\I country vvhen

th ber ;| twork, t
par ty RESHBEPEK i MG rale o e SPORRT golceh ey for
t@hewéﬂheaignamigq;bﬁﬁ)tl onal prefix (e g. +86 in Ch| na)

after th atlo is. strip ed

ohi na Red@he ol Sblifie it Vigkh publy et 65 gpeaing with loag
bagdkin )'Sl nce all the | SUP | oopback calls will also go

throug the leased line of an ISC carrier, it is

possi bRestﬂéaw in sigealingrouges fer caeh destinaion Gpassiblyjoperating with load

f ypgibpn. However, it is recommended to performthis

functi on in the Si gnaling Gateway to avoid costs and

possi bRedundmcy fhjignabiag beaids; Loopback circuits doubl e

t he ci ng up a call Iooped t hr ough

t he Gvfé%daﬁhémw??g?v{ééggﬁﬂlég via the Signaling Gateway

f unct i Bedunfengy imspfiwarcapghcation pistaséesci rcui ts shoul d be
carefu ' .different ranges of nunbers

from dk{? é’?%dr‘%ﬁ%&q St&gg ’the Signaling Gateway function
ar e coRedugdared it bANsenteotigphack circuits at the GVBCH.

ARCHI Tg%lR%c Si a]%lld %(g Gat eway | nternal Architecture:
Servic 8ae &é ®es: IN Interface As nentioned

bef or eQOné helufﬁtblg Bﬁladcﬁlﬁed%y &WIEIM\/EICS» Gomeippey teSerted toMNis the switch
interface. nterfac n be nopre desirable than i
e o sptihell e o Ru B Froborients BUbE e mele chassis

| BenpledBbE ﬂhe\S@gn@Bng Gatetvaynﬂmctwh ony adt@htage b tHiRki Pﬁl@ach is that a
However, the swt ten

Ré must suppo IIN, which is o
néngieglobaliile and§ tC?ﬁB%asatgn%ﬁ@ the Ggnaligs Geiewayirikiera i pgyneed to
OkepiBAD Hfta h&tofeRteMay ABndINTCAP k@Rt AY Blva9s e@tﬁﬁlt@&e same node.
feature interactions and _sw tch vendor invol venment

There is also no need to replicate ISUP loopback context and call context. To avoid

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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Thr oughout the docunent, we will use |SUP | oopback as
the basis of the description, since it is probably the

wore@s/oc2efhon operator switch. The operator shopdTUR®04/026410
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aware of the IN option which is a far nore scal abl e
sql.ution than the | SUP | oopback option. For this )
[ 2’;{%%1, urs\/é?tf]aﬁ %ﬁlil%lma S8y eﬁele%l@n I3NiOFR E9vEEE e Mppubrcribers
I a@lt BNGRIhA Hoh@WiBscAber sdiRe gbl:a%ﬁ%b&ﬁ@sw e invol ves
definigig triggers _at the GWSC_ These triggers could be

1

on spe&iren the erahitsiivernentRAe ahthecoiiicl desjgm(ipaillions of US dollar
dynai C . B : - ;
YRR, P SR BN L08 PR SO e
Sifaiesion fiye Gavesvieny. FiihexaSplgnabésipeCan esvidlysteted in Figmee 12 consists
fyptherq) [,.Q0S 1 BEGSM (RRB) ..t O
S LSSy Y RO Tl e
anidiaBENFENuEh{t GLIE ps thARGHdTEGTWRENd Siagrialiskgr iGatver\gateways.
Interngl Architecture:, Redundanc Avail api ljty of
sorvi carehy 7 ot THOHD wPEURRER TG o BpuRr eihghe on e
| NEB Sreqiranetnn@rde isipisedrthe Sin INopb BafamigouticleRBNEBS bmpliant, the

ma systens is to.elinmnate. single.points of failure

e PR SRERTE il B e Ske AE iy Gan beused i the Sun

FONet®r oa3e, eiwoSNatEWR0r e Whd Sighd1Rgabitdwdyyfuh&idaewhi® Mo Netra™
rades W thout system

h r.e and. sof t u )
it P ne8ges Oradelh ek S kT ekt opere S Eirei case, two
SGuh PaE® WpgY fuf Md Sfiklingl BaRtnay AIRHEh arRIAWS Suft WRHETM €830 host the
etc as |isted bel ow. Redundancy in signaling data

| iGHRade! @%Withé‘?ﬂliﬁﬁtoééul?%rve.s or switched .
CONNeCtThORSka™REPHABACHCT dotS G ﬁ}F OB k198RS cpu
e.g. a common pool of termnals Tor the sanme o
sirghapitalp Go iR ItRe digsigeadclp ashies¢ Gighl panfpriinsk Somihehbignaling

a dak ypical tq | : ring)a .
RSB ARsctohY R, 162 4 AREE REelle dplioR el W L o aik
( PsyaiMl4pSdpennto Att4aMiha GRRAdP Ih 86 Ry) biRe o dade ¢Bi mrd disk
Si [ r.dss I 0. S les: )
el SR BRI @3 AT HE BN hoBR R 1Bk Bdsen for DB server
Réatuts dleghagliabilityl andbhos swappalde niRepowdtammfies.n LAN

comechl i SRS SRARIARS Ral s 88553 BIS 22 PR

Sl t@hpabessis@B , witts 8t MBbofi tadh@lpbr pfoeessdr0The rsud UNEEAMOYAS0 server

' (sel%%lc)lrtse glge Pot ?2 %toqj n?errtlor})?. glll rrll%%%rycggggeisssible by any processor. The Sun
Fire™ V480 server also comes with a DVD-ROM drive, two hot-swappable (N+1) AC
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 a 5 RU, 24-inch deep, rack-
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 own memory data to run the MIMM service. The
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 to 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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conpletely for the Signaling Gateway function. One
advantage of this approach is that a single global

wao caose1smsl SPC can be assigned to the Signali NBCT/US2004/026410
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Gateway. There is no need to replicate data across
gat eways since TCAP transactions always return to the
same noHEn aighaking Satgmay lopks fuelata; fF@ﬁPC?ké &t ds pwymemory data.

| 9P PRAGkIEOMeRX fs ARIFGAY lin FRNERKLIingT r
disk failure and chassi slrtlzlamaggglﬁ fnédgg?y%%éam%@ the Signaling

h &ragRREY dorks rpoi éhthe shared mgmbey rsiée DB/\mrveé ihe datg, once found, is
d%ﬁéhg@ NI %ﬁ%mﬁge@ﬁmyﬁeﬂeé&% 0L DB server 1o|aiis the data into its
t ces suth and

econmmuni cat i ons serv as voi ce ca
swsmarhéf thesdagmisciouPB, be i en kihd mefmory. tThe lDBI\%Mver s disk is also

The, f f
SO RIES ] ok S ALY e on o
hdmabﬁasbmcclaﬂlmrto Ségnal Gaefdyo dashown in Bigntentd).. G ven t he

prohi bighive cost. nature .of the tch. desi

T oRel R sTRaling BAh fuRiraino A hEpo B ERsl Feopy is made o

i nip BReatvat IT(hiB ik g |opd@ﬁtorﬁuﬁ1&jm@ﬂltfa$o$¢rgﬂ ﬁ&deﬁ@ryGaﬁ B¥@EB server
arm For exa et up

fupct b
L SMEy 383 b 2B P B slePeme S otnen aoBig vl 5 Eng rvergh i the

GiBevayer 989t \hed & dopy fiofmnirdthet Batewry) e DBGefsdf QMR Ynform the other
Llém(:t i,on_and a dat abase server that acts as the shared

KR R HEFC WA [ EFMAVE KISTOPY ChB1nls gamvelRly@ewshdhis igie avoid

apolefids Hath MSMbﬁE 1©B8R s G4 Bhd BAlSnct m&R vﬁﬂﬁﬁlﬁ?ﬁf-over support.
dependi ng on the BS requirenent. e is based

Sun NeWhstheryr aticopying pE the iSignrimsGatsiray memory tlaﬁaa lrzs@ Fhershared
| $ncRRBESEOR, a?’t‘ﬂﬁb & idro? Qttmsfaamn §¥§ l‘ogati%h %Pﬁc{tec)%?ﬁ %?’%nafn%kﬁateway,

server’s can be used ase
Néete &€ peryistonttyipe &elﬁercgtngrrganfongat@t @Wﬁyew Lare cowied tatth¢ shared DB
typ etra(tm 140 will host the Oracle(tmDB with
replication support. In the Sun Fire(tn)case, two Sun

Fi r e( t Hyovd 8teneling Gatewsi @daltfnmqh@@amway chrustdl fuoctioarty accessing

t Yﬁ% sﬁyreii BBr geg\;er 'M‘l 1Qduﬂft:i ol%%h %ﬁ sgrdgr IS énaﬁlgﬁlpecgﬁparately and is
S limplsmemeﬂ mpa hxghldlvaltabﬂimamaﬂﬁm dubll asZN&QGMTZM@DM SuncFitepM V480

t SPRTEVS) B nP ERP LAY P brisb PbHPRs. KD RGP REM LD have
D@h@@mmbpaeas 33GRAM t6 QupRsrBhatdd lﬂérﬁ»(kry f&lafoﬁaéaftd@a 405
hasuptﬁe]élﬂ z CPU, to 8G RAM but _up to 4*36 GB

hard dftd elé(ﬁé%ﬁ&é‘ﬁ&ée esiver fatige, dheS g ligg asteway function

0 Pdak@ns furkdedr Al IAScdl StaBRARLMtdRticAIR shet MRralllBps ét&psuntll aDB
high reliability and hot swappable n+l power supplies.

TRENSEHONFap et ﬁé)t%}s]@?d%s 8pd @Fsentsallezoqwtgu%@ faileng Qfpthe Signaling
4@3@@a%’§§101%1{ FRRRAR hmal HLR GndoR %ﬁfﬁ’ BRE %vé’f" wag\/elvﬁie shared

of cac per processor. The Sun Fire(tm V480 server

s dppedurdangy ean teuEmRried byrhaitre/anoiier repbisatadyDB server with Oracle™
a&aﬁﬁcﬁahg»ﬁnkgxfe%ﬂa Ry %@ﬁt%%@ﬁam gwa s@goﬁ(lﬁ BNV mode.

server | so cones \N|
hot - svppebbaliriet of thxCrendctDE yeswBrackY iINehs; Netwd for transparent

T BPB 3 BaM G LR R 2Dl B S, [EHEE] B across
ahlultipte @mstandei)of DB bn cliffalee poerts af Kepiaingi metline or across machines.
Connect time fail-over using multiple addresses in a TNSNAMES.ORA configuration is

shown in Figure 14.
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chassis. The Signaling Gateway function server also
has up to 16 GB-RAM and 2*36@B di sk. The dat abase

W@ 20gers2iias up to 16 GB- RAM and 8*36 GB di sk. BIS2004/026410
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Si gnal i ng Gatevvay has its own nmenory data to run the
M MM ser vi ce, menory data contains transient

i nf or ngp}so??ngéur\?‘fé‘l’q alge sHexoEts dpashhalanging rand t aehime/ abiva faikgver as

f regmhd: NRisHAL APasenRr5t 0 be witten to the database.
The menory data is also copied to the shared nenory

space [honergmbpdingnbdbe QeacledY filsafenwitle 34E aphiteeipie for an operator
r

{ e PHRREAAGRBRL b 5o fin 0B S6h TR B 38 o 28 SER! BhTronder
Gdhe Wwigpalingh @awvv@hlfueqﬂou renplady fuseless. étahdle,r arodhiis ahosen since
I ignal i p t .

| Sy featils AR oSS TR E Roba P DO Bl i ey syntions
I falthdnghd'ﬂ!sisr adepialila fos exodptibualnchsésn (4. g1ea STagmbn' m@itch). In this

t-h e nal i n ewa o r.it
AR B AL My T8 b 0aP BT PR P s srver
f mdm replatcadiie eb the sihllitE)y$)Pg seavelr NThiCat idvaivted nmii@ F&/16. ’

The DB.s rver I%ﬁ ?t dat a IIﬁé its rrem) if the

dat a | 1R SH5a! OBARIR SF the e KBV, (sersuRESHOR gfrgigindgn alarm
diveK beSgendrad); eashi Gitdvest Will dbefiupr0DB odhetkio WithGhé k@ndby DB
for da redundanqy One_configurati on of databases in

r SPAPT SR SNOSPTHEA! PERABNRYSSCTVST SHOMRISISY pistfizde ityegn become the
Wibﬁfhaﬁ}/ i@ Qéahﬂ" OhiSPhE0EYs §ut3;ﬁ£m;r SerdRE ill ﬁ@t%dm@frl@pted Oracle™
changed, a copy is_made to the server. This is an
opRnfeaRTise 6d§18bp25r551n1ﬁ4ﬂ Whichspppetie faﬂl ot éré@%rang/apphﬁauon dail-over
D%né%}{@d'tloﬁlksrﬁ%drxcdmerﬁe&opy fromthe Signaling
tevva)f nothing wll be done. However, if the DB

server h@@mgmﬁéataadhymsy/et e theThRimaa Sever) is manalbBeonfigured
S f

%(?T%/?%Ehr%lgé i (;LH S 591%%? &&ttljikgt{eév?teglla o%&%éﬁ@%\éf@%ﬁ]ﬁ?gnair)é server).
t &f @vmtgdhqams@rﬂtuoaIprqj:assa)fdhmsmmaé nwylapyr Sotegthe new grilmagdserver
b I ai suppor t et her
n%{sgggésg&wqp env*hé G@ofé gftgm flal&at e%\rlg 1S ﬁlgrﬁgnoth%{aat grm, ﬁ?&gno SS7
t Ineessbesrveid bmampgedd@mmSHLRt takheveend of a transaction

bor 3 PR RSPEE TR usefin PRk Sher eetgfads ks than

atigirtg eqordk. The theraharedhdftinay t@fer ik fonBnestStgmal | ltmghardware

Gatevva fails, t her can_still funct
aley érgg -SHEET ﬁ%.oeﬁr §1%P5°éfv@ %&Q%BBHWEV Hhich ﬁ@% takes

DBbsie B liple Sf MhRésA HOGyva SRabALIBH ¥f ai8 fioh th@'ﬂ;'a {ﬁ?%ﬁ/@lr to the
on a high-availability rrachl ne such as Net ra

oPriAY ssr\feé(cewmseoawr i Rinvies 3Hisristldlat e IP?élton can be done

sg@,gra@gy}ﬁtpgy&kg@ml ies. The DB server wll also have
a hig rrermrtg\ﬁace 8-32G RAM to support shared nmenory

for bowlile»g he serversare feviy gaqhiddgnaliny eateway cempletelaishuiedown
S a{e &oéo@géaa{sa? feséaﬁalﬁssggﬁkgsgg%s %%p@%awﬁ%n QB §@e§§anm DB

uncti on pr ot stacks autonatic
s hmne%tmis aile|re-agigdiskadoPnlyrafiet that, PBtocalrstaeks andrBST a;nnlbaetlons will
eéé %Jg hed) and essentially constitutes a failure of
gnal ing Gateway function. In this case, nornal
HLR f ufiecsupport Wll failtoxbre siawementdoydate is dither cobizd @dlboth DB servers,

or the primary DB server replicates the memory data across the standby DB server.
A full 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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dat a redundancy can be supported by having anot her
replicated DB server with Oracle(tm

wo esndecy/ fai |l -safe and transparent appl i cat POIUS2004/026410
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failure support in stand-by m)de One enbodi ment of
t he arélrmteq e uses Orfac I\I%t& or Net 8 for
transp L?‘feg SHPPET, 197 5E Ilcgl p)ed asy@urrent service interruption

C @Rbiirghlg thbd Fhes BABALE BitlallAREHRA @ thaf B kheOAéwlceafam@S@hue a new
multiple instances of DB on different ports of

s Sy Iofdtimndled By th&éFB‘é@"WﬂYaﬂes Connect tine
fai | - oygén Sighdiig mltetwaplh@s adgars@ﬁ,ﬁleﬁcf Gl o o ’é'%%%ﬁ{% three 33

configuration i S showh in Figure confi guration

alNd2)stop perinhsral &3 ¢angal W\ngﬁ’h@%’awd&/@ﬁ &ovded én these slots. Each
f I S t ' . I

b g AU OEIE G ool cqlietefth itSted ol B hence
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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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the protocol stacks to reject all SS7 nessages. The
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Cinftdihtitiond 3 1R full B&i1-bidr Shse Bl s§aﬂ'@ﬂ%§ o Phy s %':Q{?vgﬁ;l if an on-
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signaling due to the possible racing condition mentioned earlier), then when the

Signaling Gateway that accepted the ISUP signaling for a loopback 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
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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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across both physical gateways, copying of call context
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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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Gateway irrespective of its location. The Signaling
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Therefore even in the case of full fail-over support,
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the shared DB server(s) to locate the real VLR-F to get the MSRN information. For SMS
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re-starting the SS7 stack on each DK card. This whole process may take a couple of

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 overflow 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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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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ISC is required to carry signaling and voice traffic between the HPMN
and FPMN, ISC 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
function.

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

The GMSC-H/STP-H GTT translates SMSC-S-H to the SPC of a signal
gateway
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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

=
(7))

SMS Redelivery Management.
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to fi nhty IVIELHES hiedt ib e d@EGrith mty‘ mme(HeMN b XPMN), normal

”essagg%ie%?@?e% g;gg}agggtgpgy e rireerel uay that for
Al@ﬁﬁ@% jl‘:/{é%‘} L%tbgﬁﬁiﬁé@%ﬁﬁéf”% net wor K

8 AR SR T

t 90 GINRir&eMEORNSECHOY dFoigda® i 18¢kibn g@h@w withbutt ABure. A signal
| eased line 1s to be used for, MAP signalin

carpanslssievefar- Bl dugrieng oy areEsesestT TWgnomit GMSC-F for
Cgclééﬁ B SENnfoMshmte Hmﬁ@@asmté%r}l%ggs&&va?et the next

déstination node to the F hat corresponds

to t heVIMREEFRBY WitiateseMAds Hadpts iLpsatiogampssagee By deaiting MGT-F
Cgﬂ M) 55&@ %h '1101@1 ?”ﬁué’t%' reﬁnﬂgrc@f‘ﬁéacat BeMMERR i S1rMNRE Bidssage
FPMN. STP tor each parti ci pating

oi@erp@tﬁd) tcs GMSQ He whightin ;§1|1re rmssmlt@ ﬁ@r&gr@éng Sateyiay i Quiresdipt of

agérjggatﬁogi/\glrg g@%ﬁﬁw ?aéﬂh%ﬁ)}']ﬁgb &&Bltaﬁgréégshown in Table
vabeélawt translation (including | SUP and MAP) is
perfornmed by a conversion function. HPMN assigns a
speci al SMSC address SMSC-S-H to M MM subscri bers.
TOABLARIress is the SI\/SC addr ess |n the SI M vvhen
I 'VSI _ . 3 A ; “oF

sane f Bl.- Fs. H P-H
transliaicep AddHsd: 0 the cfSC@PswaglaaIAddress
gat ewgyl f | WeBC i s nayigzame as GVBC- Fgit:hen | WidSR1igp
configqured kgnroute messages (in partggul ar MAR SR

SM tao GWSCqfr.that impturn routes nessqges to @BC H

t hrough | eased |ine. ROAVERI NFORVATI ON Based on the
messag %@dpl‘@éun{geAdcﬁ&*dt ed via the saicgnalifdadhisnay.
varioys pieggs of roappg.p nfornmation gne extracdedvipdy
mai nt gi ned. gdgbl e 1 below |ists |roamegginf or matj on

el ements extppacted angd maintai ned by the Si gnald ng
Gateway in the

MAP level parameters: MAP level parameters:

IMSI: IMSI-F IMSI: IMSI-H

MSC address VMSC-F MSC address: SG1-VMSC-F
VLR address VLR-F VLR address: SG1-VLR-F

Where SG1-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
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 MSISDN-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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foll owi ng scenarios. "XPWN' is used herein to denote
any VPMWMN ot her than the HPWN. TABLE 1 MAP MESSAGE

wo pdosonasd on El enents Extracted Update Locati oPCT/NBI004/026410
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Serving MSC Address, Current VLR Address, LMSI Insert
Subscri ber Data | MSI, MSI SDN-H, Forwardi ng Nunber

| oiealaY MR/ \ gt addsess b aoking arihs gypaneic assgnmepiopool as mentioned in
MesSRges.s. | f any Insert Subscriber Data Response SR

for Short Message |nter-working MSC address Based on
t he | odiotst thatsSGInY LRJamsk SGhVdStat icowld &beREMMNeGE b FPMN GT

Opaf 87 Rt phfe s Bhp Aol BERLSCHPEN RER diichord be based

HReNNpbdeRheY rabmbr}dﬂlbdatloﬂ\/tib'r bxeunld, dlamrétgefdr Gabodisg talbrwileNhming

SRR e FEM AR A e R G ovon 1
cald el were MEBIISON- GIT, ﬂibxbitﬂeeH]IIé nmig]ntasmﬁdhi(ﬁaltheSrdameMsl\ﬂ\zﬂt roaming.
subscri ber in, HP and VP
VAR PRI S Pt AP B PR e F S ppeistetion may
d%& achaRdwed ivhile Bsalind) This rpecgall@ﬁ ®ilegbt\atisif tHislgnbl @Rshay is hosted
¢ 6 FRURGTRIoHLt SPTH MERREY BRCRE SO st to HBVN in tis
Tepyl nated SMS to MSI SDN-H vvhen M MM subscri ber has
| MSI - H._ Mobi'l e Termi nat ed SI\/ISto NSl SDN- H when. M WM
subscr [ B&¥PAREShY SASPLakcasgsE confiegratipn qption GSREG% KPMN GT support
VL SR Ena B MMRHBSCRIMIRT has | NBL-H, Nobi | e
Term nated SM5to MSI SDN-F when M MM subscri ber has o
| MSI - FHowewir Sem@rsl\é$ il beifoawmded onvinarener SlBsd rindieatesiwhen it is
Mﬂ' Nipscriber re&&;cm} a FPMN,

HE Vi R
naleéi@nt % N%%%lfg MeI\/M scriber 1In
xrdmmat gatqwmlcchl\M)emonemthekﬁOhlcsmusémeetqptlp@gi ster with

a”y %Jn Kn ?m HLR%

M;g t akes
pI a @’Igl}& &'gélmgn‘fg aI ! case, the
7 & gure 3 ‘fran a%e thenF o t e common

HPMN GT of the signal gateway; or
c) pass GT of VMSC-F transparently 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
in Table 3.

Messa om Slgnalmg Gateway
) R |'to VLR-F via GMSC-H
SCCP Called Address: SCCP Called Address:
GT: SG1-VLR-F GT: VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0
SCCP Calling Address: SCCP Calling Address:
GT: HLRI1-H GT: SGI-HLRI-H
SSN: 6 SSN: 6
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
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Assum ng the M MM subscri ber can register with FPMN
using IMSI-F. Figure 20 illustrates a general flow of

wap@anes2kocat i on transacti on without failure. PCHUMVOS026410
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gateway is involved in all directions of MAP nessages.

W onmit GMBC-F for simlicity al so_assume HPMN
host|dnpexeSubsgrier Baﬁaefmfﬂwﬁd V| Mepsagg fnorra@gealmgﬁ}ateway
Upddte Lacation nessage by deri v| togVIRFE via GMSCA g
basddBISDNVEI - F.  DUMSISPNLt i ng OMSIFRY: at FPM\IMQiISDN-F
thi s HBT-F, the nesEBY¥e is rout edFTN: GVSC-H, whiSE1-FFN
turn routes it to the Signaling Gateway. On receipt of
Updat e Tho gaissagn, is trhete®itg rilzd FRYINGMLAWSCCRI(allng Party Abdress is
tra tion.as.sh in e 2 below, TABLE 2 .
e s? DR it B CORe R Glo 2bE f2oR R GpEar g rovly for his

, Gadsene s, sent, GMSA-Rl cabeduift iCal theSlighdie €msewa$CCP Cal I ed

Addr ess; : -F HLR - H SS 6 TT:
0 sccpfféhfgrgf’%a%;a“ aﬁ@&bﬂ%&eﬁﬁnw FI? ngri\ggtsggger %afﬂ are it of the
|V|-EFN|E\I EhintrP@Gs- &bﬁrbﬁﬂc&gﬁ:ﬂoreﬁeﬁﬁmelo% S tl(by;E;{/rélaQo P@l\gll()dlged as per
t ; t -
| wekcy dalied For et Mo B Bk for handiing LCF are
S@kscMbECmthd/] 10@15@@5@5@0&(#1&5 CduRroRAHEBE Sectivfor %de%ument An
Where SA -VLR-F and SA - VMSC-F represent the GI of the
pripsite drsafiop Hlowedh waglnaﬁgvge &hteway (SA) that
Corresm&d% it© rdBRnd Rodin aDdpiYMECrE . ndh i
Si gnal i ng th e\}vay e ?% %t or egll}@ & tzagng{ﬁ%eg??rlezdéls after
i ispsSubData is shows tln ahus adidr GXISE'sH virhitsGElsuillesavitch averad ISG2 in
r he

A R L B R

nodi fied appropriately (for exanple, the MSI SDN-H can
bd'AdHzdhded t o MSI SDN-F ap_art from perf ormng routing
| evel [dSirakfrahITIRTF) ‘ aViesuge famSG2 to HERT
t r ans d3AONChlldA ddb@ssS| gnal gat evmlcmsllddoftcmeesﬁ eal
VMBC/ VLR addyess by | sgkim@iag the dym@nd ¢ assi gmmaog
pool as nentgsened in ghe | ogistics. Nasg:that ¢
SA - VLR-F anmg: SA - VMSE-F could be a HRNN GT or @ FPWN
GT

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

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 SG1-
HLR1-H and SGI-VLR-F GT in communicating back with HLRI1-H and VLR-F.
UpdateLoc Ack proceeds from HLR1-H to SG1-VLR-F and SG1-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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reserved for the signal gateway. This is because HPWN
HLR procedure coul d be based on subscri ber network

wo owavisams For exanple, Barring for outgoing cBCT/BS2004/026410
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while roamng will beconme sinply Barring for all

outgoing calls to the VLR in the roam ng network. If
S@A%Lljﬂgrp a HPMN GI__then the HIR nmight still think

t he | UpdaterLOE aplo fronuHERAE.  Anot HeYlessagerfsom SG2 to VLR-F via J,
sometinmes call: forwarding and cal®MS&rHing services
r egil SECBGatled Adgretse not al | owed |IIGRCallsdiddegss: Thi s
probl em woTl not ariSGHeVLR-F he sijgnal §&k:eway i sVhBsK ed
at FPWN s8$ide t he $ignal gateway will SBN:a roanfng

net work eT&nent toOHPMN in this |case. TTo suppor® the
gene¢ral case, one configuration |option enables FPWN GT
suppSCCPiCatlintghieldsesgnal gat eway f{LBGAH OallipeAddEENN.
However, &ince SMSHURI-Hbe forwarded Gr:whsGeMELRHER- H
i ndijcat esSSien it i6s queried by |[SRI - SI¥SNSI SDN- Hy, t hen
when t he MW subsari ber regi stérs at Ta: FPMN, the

si gnal gateway can choose one of| the foll ow ng three
options.—a) present HPMN GI to a

I m tatTNFesskhe RIWERER eveMNSET flifirdis pﬁﬂe&'kﬁ‘l @Fe HVBC

imtations in which case, the FPMN STP is confi gured

to trapglal g.fct:&@fu'l:%@a\hﬁ uﬂcﬁte%ﬁwﬁ@n ttﬁ@c&ﬂmg‘relﬁ'lgow &m the

of the sign gateway: or c) pass GI of

| ERRRARRRk LR &@%@%%ﬁ&aﬁﬁ%a@ﬂ?ﬂi QS{Se hﬁl?’ e

cor, DBRLEHN iy SEOR) I GHAEURY ORISR O s

00 W S
%ggwcq; Gl ef%'yls@%fj%&%é&g%%?q% YRl qarnélsnslore ReiFantly ‘to

Cal I Add HLRI - H
aeﬁ-?lssn e-lﬂi&era%yw g\pg:'tﬁzl% QF'%F% élP e s%epr?pé %fon across %hle other

ar amef ﬁﬁ% #s%%%gtaf(g tlrlrlleb%(/hen a physwa n'gléfeR_fa s'\{Furmg Qh?e 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 Update 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 to HLR-H. .

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 international roaming coverage for HPMN subscribers). The
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to VLR-F via GUWSC-H MSI SDN: Vsl SDN-H VSl SDN: MSI SDN- F
FTN. FTN FTN. SA -FTN The nessage is routed to the

WO-BMBIOV IS SCCP Cal ling Party Address is repl aperusion41026410

10

15

20

25

30

the Signaling Gateway GI. Thi s guar antees that when
the reply for this nessage |s sent GVBC-H can route

i tOPELor |j@n ki ike gnplcatian &A}aa;ﬂomr frogag pply e i FEYNReRbek sThis is

prc%ﬁt%kdl?tﬁmﬂha&%rmeb@&éIber Data are not of the
FPMN coun }.*/?61 as described in nore detail belo t hen
1

they cdhe Epdisidee XRYEY Trldel6 sensistsrof preords jnvgbiin Itpsefix, country
t NG d RASNINCHERles R ooxa ?%éY Nﬁlﬁee{ﬁegaadﬂc%ﬁﬁ f%logne specific IMSI

handl i ng LCF are istics an
Comgetfrqmm EPMGalthis Ffmgwuinngregétﬁr wdth a@t' ophriardeberteart FPMN in

| gy | OV iN. Fi gur ,
bri e? ? er gﬁ?& Pg{l}glﬁnpqyoéé{ngﬁi ‘gn?%tﬂs f%ﬁglléflﬁ%lgka %Elétel is the
f &iPIMN aﬂ)}ttesr calrlrls‘:damdtﬁwki‘@HﬂM jubscsibenaso uslerSmgmlSIMSé%gan in Singapore

?ggﬁ:\/% rreg18t§ Wf% %varl-iulb or thge gﬁg%g?rfg%ls:aﬂp{eﬁg ame:l”clan also

patiditasd whaihkr wsr-FclaSaﬁowEdABtEoﬂ il Soaatky f(¢.onMwWhdR-IMSI-H has a
I\/bssage from SG2. %P Cal | ed Address: SCCP
CAPYRRE JiPaNTD Wi an %ii‘ﬁfat% 4 GT: HLR -H SSN: 6 SSN:

6 TT: O TT: O SCCP Calling Address: SCCP Calling
ANKBIE 6 Kdgica¥rRble: Fdrbiden-XANRNE SSN. 7 SSN: 7 TT: 0

IMS@.pAglxshom I'n Taldogsry@ and 5, S&Z WLRLpr@fgptl nue
the transaction fromthe cont ext I oade

shar ed rie SR YAt Ae oy dBsDByBakuSS iho s, Govh IVLR. If

by S@ each time 1ts nenory data record has changed.
Frtlamufeehes aohakorted 18GRawi lhlt §tVPMNL/J‘s§IeRt(hea ScehtryHwiRh - FPMN, for

VR YRS cesp N, B0 o Rl Pt mEpfeha ana

armdt @@varﬂltd?@r- ﬂeblioodédl_tR- Thea%gmaﬂlng] Glateiviay chtaplp@hm at fhex8@ logic to

al_t ho [ o _handl

ST YL PP RaBtal Bac B89 e St e
Updehes LOC ack from HLR-H Message from S& to VLR F

via oteHhat 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 relationship in a coverage (whether it is nationally
or internationally), then even if the subscriber is in the country of FPMN, as long as there
is already a roaming relationship in a national 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 will 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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SCCP Cal | ed Address: SCCP Cal | ed Address: GI:
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S@-HLRI-H SSN: 6 SSN:. 6 TT: TT: O The nessage flow in

the event of SA failure is depicted in Figure 22.
After H Suisbesed ¢ FIMNghonghe sigrpding flowanashovo i Fighe 23.

cont exr d$isHBHRY SAPNIRMhLM e SRARIY Ry R i€hs SHORHES Figure 24.
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cont ext  ofctNigp RRYEREJUBYCIEBER TSATA Sisidea ki@ Iwaa@ern@ﬁ@m HLR
the other physical node is going to take tine.
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phy s MIR-Haidfethe Signslisp Eptayax wes Bodifiehto Wa%%@PNolﬁ as the caller
the Gtilds; A éaYlEbMST%S?&'to %iﬁ’a%e PN A kelﬁq\nﬁsm F as CLL

transactions wever new transactions will succeed.
LOCATI N HED6 Tiraidd] i Lﬁfﬁ%%'o@%{e 1'e£’sea<ﬁ’l\{é\' %ﬁm&é}@mﬁp should
The VI VLR-V generates MGT-F based I-Fin MAP

Upbd gbwefiguerslatoirovie @elbsfagFéPMI_ﬁhfea theé@eégcbhm% Tap vefigs coitsria gould be
t %asgé{%gcg efr 'II(/I?T rang arrdﬁdéé%iﬂa ott ﬁ\ﬁnlﬂzpﬁlt ll—IpIg[Nn glmlohalélg{t [%)S )}90551ble

t he'si e nessage I's redirec
Gt@@ariﬁgum theh gysgihgsieh tl@aﬁfdhfa@al\ldn |IEhs ghdrinttedenvesibn deasdudine and

ggt? V\%ngaflgr?%ﬁlﬁger 15 Q I—fﬂm a?unft IJ ’ﬁietﬁ% c%g%t ep df an ISC carrier

e Sl gna nessa
r ech tledpe theb§LIGVEEC- MSIS@WS@MSI&DNCH durieg) ISUEItveBarit henversmns

eSS oA A R Lo RS s

?rﬁef RitRE p.ab}ile‘kﬁow b}}ﬁt they tage xbanimlge@l FPMNﬁ Pefhap;?momrr@bfmtly, the
or exanple to pool roam ng. re|lationships I.MBI - F

amg’ MIN/E‘?CIWI%%C*’@‘ regognize WP%G%I‘?S)?{“&?] ey a‘i‘?alg‘i’% (ﬁl%ﬂ“l“?ro‘%i‘rth thg HPMN
anRgmb&ser national roam ng coverage for HPMWN

subscribers). Theoperator can limt the alp ication_ to

nat i onBPT FH&IH FFeH ﬁ]Pl§/ respirgsythe b YN, IMJSS”PI%O“ Camel and

C'ﬂﬂ:t §LfBlsér?ogr Rys bhesiFendig %@@F )ﬁ)&@ést (ﬁbthg O-CRE WiPHRI I ET of the

le 6 consists o records involving

| mnamgeﬁatﬁwasc dia Q-G Shrpgd wmivge peased sben thpéubS@sabﬁmq:gestered with
:c IFISM@Q{&&?,EV?@%W% BB Gt FPI@I’N &hl&s al\@h tﬁ@@g@SI trigger

not register wt
opmnestloitis R teethe Smnhr@:@@ﬂeww which checks against the destmatlon number

and issues Connect with a new calling party if the caller ID need be changed to
MSISDN-H. Otherwise, if the subscriber calls a FPMN number, CONTINUE will be
issued.

The originating MSC will generate CDR with IMSI-F and MSISDN-F. ‘The
FPMN billing system should 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
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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the sane country as FPMN. For exanple, if Optus is the
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nessage that was sent from HLR
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have MSI SDN-F as the caller 1d. Thus, all calls and

send MSI SDN- FPEEUS10D4/026410
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nunters. For general cases, this requires the both
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nunber and 1 ssUes Connec a new calling party i
t MSISENHErHLR isseesda AR RBNgeessigs dBESDI MLRE]tI faed \gets VISRN in

if the cri ber I |
béesP%r?ﬁ:%ﬁfﬁ%mo rl\l/[g@ﬁé |1r?1‘<tgj N@C\! Ilégﬁ‘ggs‘agtéaner ate Xﬂvr\hgt%ateway'
| NEhalingatededsl tBiobfofms th eekBhdsishdwn ingl'ablest. em shoul d be

able to rate these CDR in a special way (e.g. via
dir gDR exchanges rather than TAP fil es) In case
tFFé”n%_ E8 o

Si ﬁnnl —Ra- Gat Q\Aay eutage hnf ore—an 1 Inrlaf R
LOCﬁifSF ‘

n on

| MBIl at
fi1eSCCH WWW"J&S nor mal way. I\/[
M MV subsE8i ber in SPWNISCERI s t
ot her spe€Pdl nunbér When the M
FPMN counf®y, he cdh call a FPM\
ho voi cemai | which the GVSC-F

overn SCRE Gdlinecadderss] easedl i ne tg
| oopback ©ffe call g8l ing thro
fungtion B8Nbillindg by the signa
The |si gnalTgat eway Owi I | add the

voi gemai | nunber (e.g. 19xxx, in
i nt eMaP levelipaeeeidrs:r outing) to r
GSMCMSRICal | er | D WISRN&L so be a

SO @ﬂe@w@ JCAL’LS |

o a v&ikemi | - FGMSGHy
MM sulbSBi ber i%& in

F F nurfBér to cheéck
wll route the call
YHS Gl Addiksseh can
ugh t K&l:si gnal Y@E@QE-F
| gateWdy is de&ired.
corredfgonding 0

the case of CSL

QAL 1batCparimetéle
IMSRaE by t he s#MSRIN-H

gateway function to MSISDNH. 1f

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 “#”,7999” 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 example, if the MSISDN-F is a Beijing
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applied to other ‘special nunbers (e.g. custoner care,
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Cﬁ%ﬁg st th@ﬁ@thth#M@li{N PPE@II&@%@@MI@ cﬁ&lewghgmd: SeWEere every

routed via the | eased |ine I'S Ccon ur ed

i YMRC 72t fon halisepriginatppin SFEMNeptieerk) pmﬁ@s Ineuery (e g. China
Sg/g)@ﬁés)' sn&e (ﬁ?etrg t Y8 P{(}%&@@W t111:0u§2§1d§§pel\/ﬁ'§;lslvﬁg itE (;%xﬁ'ﬁéured to

transtfer’ use
ool o tine leasck lin élthe REMEN o pcgql raaprpmijl wSthe (athey hand will

vay%gé E éa ér%lgih}u Onglt gﬁ/f&@s@ @S‘c}#ﬁ &@]Cg 1n élﬂggl%ge t\&hﬁt optimal
t rcﬂlléiﬁg capability) o Bthef ﬂhesslagtd(e:zaStosl\:e)m/IS@}Ffmbﬂhe cHosW\Bmﬁbe? from
S - a

i oty Oply s P R o Bl R e AR PR efifpine
ga!r!re d%ﬁ!}!irhfregsllse:é%rp for N’lﬁll 1::‘5@1‘1&6% bésed aﬁﬁbaﬁ@l‘&hdﬂlﬁﬁ’l\lﬁoreﬁerﬁﬁl\the pool-
b bagroad is tgcnieiarc b BT RR YT el .

TT: 0 IWRRI$EYek t&mm&rg%odé\ﬂ?ﬁéd BVISC-PailBrmRieahs call to GMSC-

VBl SDN: MBI SDN- F MSI SDN: Th [ dd
of - BNSSH ghapnifparednayouRdlit aalbglaathﬁﬁ%dg@e'c}%gﬁ@@@ based on

FMRﬁq{G&MS@@? id Cohffzuldd tAtdnagIsuPHEAMN gé o tthé Signaling

case. The SRI nessage |s hence re-routed to the HLR

t falewRn Pasedf o et fesHnasien vomben-Fhe yqige tryakseare dicidapt GRAGC-H.
gﬁ%ﬁ@g@ b HSL & sttﬂe\{ 'Jhcﬁa%n%%} & MORM | 'Miﬁﬁ%@ H&fes the call

urns MBRN-H 1 n e SRI resgonse bac
Shapldd the GNESE-ShéMSC-H routes the call to the terminating VMSC-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 SRI-issuing node is a FPMN node, then if the A party has a national prefix, it is
stripped before prefixing the rest of A with the international prefix of FPMN; otherwise
prefixing A directly with the international prefix of FPMN. For example, assuming

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

1. 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).

2. 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).

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
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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Signaling Gateway transforns the nmessage as shown in
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S e e o TnecaieRes WA raggctim beforen e ASUP GRston The data

hnd me IV SIRA) &Ja@cuaamd/&h @tfe MNBGRanWctibn isSwiGi@fth @ier Bered DB
to route the call ath | eased | ine. The FPMN # pool

appYEabieron & HacoPHon TiF A maaiined in e el |1f5§16|g|‘ﬂjway in

VMECieitbup %opbﬁlﬂ‘( s@@q—h indded %l)és,bablf‘ﬁ)l tHéj Q.véyh%@/eWr blause the
optimal routing c Eb ity) to route e cal | east

éat@ kelsaviaedi e Eh élseelﬁUﬁ@ra@ékngqaaIﬁSp lge tcptbmother server in
%h%h%\]@c{?lgdétgm PERIS R tlﬁe%?{gﬂeﬁmr\;ei’ route the call

over eased | ne. Anot all enge for the
pr ef i xBuislsaereth thppessadfipartiehiaii-evenovhapr¥sledied jafiett ¢ranpleting the

gg@@@%ﬁ&’ﬁtﬂ? R tt(;bre'fG;fe %ﬁﬁ@tl?%@g (]‘_‘a%( %‘?ﬁcaﬁl toHtho‘ to function

SH rdagmgithg datt@deg ¥NVBRNVMSBNJ fvanh [ther DBt erviehe Toal ik illustrated in

(%/5 < GWVBC-F is configured to route the call via the
g%dzq ine to GWBC-H based on #MSRN-H. GVBC-H i s

conf i gustedlsd thastha @odl STPMISRM-Hesshage nbosplihley Sihaal $GE

Besides, it is assumed MSC will route all ISUP and SCCP with called number =
dedicated range of MSISDN-F and #MSRN-H to SG1/SG2.

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.

MOBILE TERMINATED CALLS: MIMM subscriber in HPMN: Location of the signal
gateway
The use of #MSRN is introduced to control the routing between FPMN and

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 on #MSRN will be routed to the GMSC-F first. The GMSC-F can then
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apgitibPanseHEMbwNE TabMYoRY settle char ges for calls
routed via the |eased line. Figures 27 and 28 depicts
the SRI flow when SA breaks down after SRI-ACK is
issued fromHLR-H The signal trace is shown in the
case of full fail-over support. However, at the end of
MAP transaction before the | SUP transaction, the data
(e.g. #WVSRN, MSRN) associated with the MAP transaction
is witten to the shared DB server. There is a grace
period for this data naintained in the transit in the
gateway in case the |ISUP | oopback signaling indeed
goes back to the gateway. However because the
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Thus even in the case of partial fail-over, when SA
died after conpleting the MAP transaction but just
before the | SUP | oopback case, S& can continue to
function by reading the data (e.g. #MSRN, MSRN) from

t Hed $rver This js illustrated in Figure 29_Note
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usefljiSrRider e t he cali§rF #VSRN WMKRBE rout ed t AVIKRS-F
GWSC-F first. The GWC-F can thenl SUP Toop through the

si gnal Agah ewmrRNefioE@nly a Qgﬁﬁorpﬂ'ﬁn &Bﬁo@gﬁlummm%e Qﬁ’d'}bpmg to
be confrgured to route the call on HPWMN MSRN over th

| MR T i maintapred) ip thersiraet &m@f fopgtion: Thy agmad emwucm}fl just be

|
Il\/gllag Kb tmbgg%gﬁ%g{ @?}g%@i ﬁotﬁﬁnl\(@tg%ééo{l?vﬁf 29%3) or some

| eresimes. Tfhm@tuaGVB@qﬂcwld plsp bethat of thggrobs] HYYMMABONGH.

the HL

Not e t hg{m duri né th‘%aéellﬁdth?%%o%at i'on r%?nn%ﬂg\%ﬁjeal use of a
messfiader thasotatert WSRNaF tédd Bitrpdadei lengtiGasw@ady bathdVIARend ISUP
HLRc ntain dr es I|n Y, .
SRR Pt hRReT B SO ot BB HROUT R AR poot choice
i deasast med\dﬁﬂeﬁﬁh\hssmmtt dbes doheunfsi ryera [HPMIN Gﬂhbmy

Si gnal j tevva nsfor N as sho
o A e TS o BT R ¥ Poiran e el Cteway
f b&yat Snghe HMERNGAL @W’Clb@ n\(hqB’erF Tw: aolc/dunkb &@QIR:I&:@{ GaesC-H.

Address: SCCP Cal | ed Address R-FE GI: VLR-F
Slgnahsng Gateway maps the des’gnatlon number tot ?16 reelﬂ MSRN-F and routes the call

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 PRN-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
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

internationally routed calls.
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Whgfiag tdvRirGyF [kMN sidé' usin§ a%ﬁia@/@cbrﬁﬁf}ﬁ@{tmgﬁlﬁtﬂr%@ Pake in this

can denote "#",6 " 999 refixes I
nGas el g Ehedeagpdsléne@ @yhtl%g]p sgq:onqla}% stﬁlg)cgqy reygte kg that of the existing

VR ShRYvidersVWA Ligndl @@wqbpamtobﬁe e€infbd tLhewmmeamell sibMMber in

nunbers, the actual use of prefix for the notation

# UERRL: Mehilg Termingted Galk en N@&@I@Iﬁ H isshewn indFigere30MAP and
| SUP nR§8a86Shae EH%‘}J%OI'@'#PI $id f‘éﬁ(ﬁo t11{ S&FM& SG2. Besides,

networ k. The ol ce oes n resent
| &rgasaurnegbMes, WIB weute @11 I;&i&‘sand&ﬁ?ﬁﬂmthmled HPNT Frdetioated range

Fh S %g%él/%f.ed to send I SUP | AM nessage to the
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So just to avoid doubt, embodiments do not send any ISUP or SCCP message
with called number = same range of #MSRN-F back to MSC.

FPMN VMSC generates MT CDR using IMSI and MSISDN-F. It is billed at a
special pre—negdtiated rate and sent via TAP. The CDR generated by Signaling Gateway
is used for adding roaming call re-routing charges. The CDR has the record of the
assigned HPMN # from the HPMN # pool which indicates the call origination side and
the destination MSRN-F which indicates the call destination side.

MOBILE TERMINATED CALLS: MIMM subscriber in FPMN: Mobile Terminated Call
on MSISDN-F

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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p S@hahmgvﬁ}ettma% Iha&gamidng@ﬁmg tmnsg"mais thd BRI a3 shoti is Table 11.
m ght not be necessary if GvWSC-H will automatically

a +852 for internationally routed calls. GWC-H is
c rl t o nllf’n’a f er\ 1| \IIJHQ t lna - | mcer‘lygl”lr ne fn
G\/I‘E“P"‘Efag%“ﬂﬁ :

t hen_routes. e 4 Te «

t hhSCERRllpd ﬁé‘iiréssdl d not_disti ngﬁ%@? ‘ mf’Fid&’éPrer at ed

as|a resdft of M MW-VbBriers fronm nor méfT oamer s VER-F

FPWMN. GMBN'H is cdnfigured to route alS™Nalls td FPWN

nuibers TEing theO eased line. This i §lto increfse the

useé of the leased line to cut down costs associ at ed

wi t RCEPSalingrayideespai d t o t he | SG PR/ Caléing Addigssavoi d

cohgest i gh: and toH&pPort fail-over, tGE GVSC HSEHBURAL

confi gur®Nhe routhi ng t owards FAMN si &&Nasi ng ab

primary/EEcondary Osetting. The primaryToute in0this

c as MAR-levellperanieters:eased | i ne; i MAPtibee! paremetaiasr y

standby route will be that of the existing I SC

pr ol BeINISI-H si gnal flow for a noMIIeIM$ri nat ed cal |

wi t FM$(e S@&-NMSisBscri ber i n FPMWN. vIMSbt V&ISteBFm nat ed

Cal MSGSDNEMSDMPMH s shown i n Fi guvISISBIN: NI®ISENaF SO t hat

t he pool of #MSRN-F 1s shared not split by SA and

SX. Bemd HRSsagd ts fobtedSS un@QPMﬁCaﬁfa thk Jigiitife @akewaPWodifies the

and SCCP with cal ] ed nunber dedi cat ed range of

#RBRNespopss aschovaap Talls 12yst to avoid doubt,

enbodi ments do not send any | SUP or SCCP nessage with
q same range of #NMSRN- F back to MSC.

FEV NPV ite RERHTE Bl RASFHRE e TERhe A G Hgé@atéw
s Billerr(nd Spectal pretneol gidelirys cHIScHRM
s C y Ol )
useépl [ 1¢ re- ?Sou Picﬁ“%kfc d‘Ehesé’ éhﬁ
CDR|has tpg’ i gned HP from i
HPMN # po whi ch i’hdi cates the |cal | gl nati on side
and|the d tinatiof MSRN-F which indicates the ¢all
dest ISPJ%"PI (palﬁing zg(%ress: SCCP Calling Address:
GT: VLR-F GT: SG-VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
MSRN: MSRN-F MSRN: #MSRN-F
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MOBI LE TERM NATED CALLS: M MM subscri ber in FPWN:
Mobile Termnated Call on MSISDN-F Calls to MSI SDN-F

wae@soosed to GVSC-F. GVSC-F is configured toPCEES®04026410

10

15
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30

transfer a MAP SRI query to the Signaling Gateway wth
SCCP Cal | ed Parth Address as Ms| SDN-F. Note the word
"t r ansHere' #MSRN;F isHiisplys najatipadbafrdsteieea iaberagbosaHeapging to

@I?Sﬁ&? 'gg EﬁHt{lﬁed’\@(ﬁlé ﬁgngal \%AA{W‘%{J@?O{H&?E% gdtﬁa%%%\éﬁer' c%ﬁlld%ust be

CitaCwhere Gl ﬂmuohé# e sgramy e ldgiraGhiBCion thdiicain dertoen A9 8¥'sor some
[ T
Bk e RO, MU B9 T v o
%@sgomagoeuhé i‘kdiSISD}GFecaB@CFFI & dﬂwsrggle,s \;f;q)the I\M_BES]DHN-IF is a Beijing
S i de vi.a rovi der RS .

© SURHETeEeD o SRl RHE b BB R R MRlle paper o

sbgiggngntﬁem@pﬁ@nfl gured in its own GIT (of

STP- F/ ransl te CdPA= Fto
CdPA— 6ot s 5 © h@ﬁﬂéﬂrnbe%@@i@w HrARFEY diss gyl use of a

R Ghr tﬁahoﬂaﬁorsmlxn—m chtil@ys BollicalNehelldnpa il Uéisb@@'here every
hp Updat e Location from FPMN, the nessage was routed

v.VM(ﬁ ée-5i TR &pilngrigmatedyiry FRMAY refwony rany 5% SRL auey (o6, China
a%b@l?ssnsa‘e thdie nﬁgm R IHuR@e 38 fMaNousAIdI /F VIVISEY WilEis bhtfBured to

dress. Hence, the HLR i ssues a MAP PRN request
t souhide Spl m the: lpaedtlmgalhe FMN i ngahehoing aaghe ahgr hand will cause
t |
SRS AR AR Ta0) Bl VL, P i

Gamh&xyy) to tQDlte\ﬁthéFﬂ atileasiGvEIG- GMSCeiPfocttiel CéIdseAdmr@@sfrom the pool.

S L B T B,

Addr esanotE chilldRgfEThe [BEitdd FBast@ﬁINoacﬁl tBBNs n@ preBentOn the pool-

B s BSOSk PR ep,

VBl SDNGM6I- Eﬁﬂ\bdﬂﬁhﬁkﬂiﬂl\koumwﬂ-ﬁa e deased Biagie CEMSC H based on

t %&fs%?\l lt:oth\/iESeC 'ﬂals contd guretglet ‘gl'&aﬁlﬂ)g IER/I mesg/age ' the S%gnahng
Gateway function based on the destination number. The voice trunks are held at GMSC-
H. The chosen Signaling Gateway maps the destination number to the real MSRN-F and
routes the call back to the GMSC-H. GMSC-H routes the call to GMSC-F which will
then route the call to the terminating VMSC-F.

In this case, the signal gateway leaves A-party information unchanged. A signal
flow for a mobile terminated 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
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-F 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

is no T-CSI service) rather than looped back through the HLR-H. However if any of the
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PRN response as shown in Table 12. TABLE 12 Provide
Roam ng Nunber Response Message from Signaling Gat eway

WO e@s0I 2B F to HLR-H via GVSC-H SCCP Cal | ed AdPCEES2004/026410
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30

SCCP Cal | ed Addr ess: GI: SGHLR-H GI: HLR-H SSN: 6

%?gl(fl%lg@gl ] %{rﬁlogec%a @Cgovl_}ﬁq}%l@gﬁﬁ %§cr S%?PSi%%!aﬁni@n(gateway

Tolill £t NAR th@‘I‘EJR HamaWRIeE Sor AP chrRt¥@ns BREARY @ﬁﬂ not be sent to
MSRN. MSRN-F MSRN: #NMSRN- FHere #MSRN-F i s sinply

rFB? Sgngling Fatevgs rtcasivactipnimgers awYdFe tonBlbgig It Hlawsm fSignal

?Wl@h&%dco 'réla}l &1 8 iHITRH Hatsueydifeile fskt(érPRﬂ-H@ery to VLR-F
act ual nunber could just be that where the synb

| ayemifal lmows theg{Id&dF. not ati on that can denote "#", "999"

or so ffPogﬁxﬁ& %&%B%N[P S/%@Q baRls @ ﬁlred GRY gp égl@tf{i)}etth%] Eé}rtlcular

of th I SDN- F t corres
NBERDNE lrangfa lehétf bilkeg are@uaﬁmné is matdet the SigBaIBRNEFeway can choose to

Eigfujrﬂ {18 r% %@IFII\I -ri:ulqp}%[) ﬂ1a E: b%gb%ugnt%gﬁhgl thé g\.gﬁe% VRR-F is

present er to es
nEppitag fOIWnl d)p:&im@ul uoutncg calh d{qmewdlf be meda dindpdly to fthd:f@hm[nating

r fd x, for he not i,o
IR R sl e SRLIRn SFaErRORSE Fubiil BE B hEE kS Brvsc-n
vdmte I E\)aﬂfayk \s’l‘@ﬂu{gethgough ahe eighdlsgatawiagi Thd e@gallnga)ﬁﬁ\w will still

Wor can i ile nce.
hrae rime s S By TR e finatin AT RIP SohRlkad e is no
I‘rﬁlmgg{\;}u@g{nﬁd}gfaﬁd hOMIRN- BﬁlﬁélaUDR/hl a th;%:lealsled line.

e 00 c ice t her . Wi
the SRITiG2Rgegen c?Y( ?v?srcf) ta0d| M%%bﬁ F. When
i s@@dlwinmgg ‘iJ’d%)?ﬁed/\ﬂtﬁJ‘us@PMlITBé cHafet IFPANC &RaPAilttirie/ In h@ition, the
route the | east to the GWSC-F for the chosen

rilyrasiop-less SrPR reengraise byche Siggeties Balgvay Wilche peed to add special

CRRfb O ?&Jtlﬁ? tHeQUaH1 rdnEPMIRI th HPRA 2hDEPMVERREEPNINMR er the leased
Anot her chalTenge for the prefixed based approach that

ilflenot present in the pool based approach is that it
m ght exceed both MAP and | SUP I ength for a FPM\.

I TERMEA T Celd LE o MIMM enbserédbet &t FPUN hasetiareelsiéel signal
| i ngateo»GVBC- H based on #MBRN-F. GVBC-H is confi gured

to seRge ! SRr I#‘M@WS@ RdhQdt D& omrANAL 108 iF2h WY FPMN and

function based on estinati on nunmber. The voice
t MRV snegverk Hed oilling p@m@@q_OtherWlse, MSRN can be used and the location of

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

MOBILE 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 SRI message to the Signaling Gateway with
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The chosen Signaling Gateway maps the destination
nunber to the real MSRN-F and routes the call back to

WO b@seM3G H GVSC-H routes the call to GVBC F peii/uk004/026410

10

15

vvi Il then route the call to the termnating VMSC-F. In
is case, the signal gateway |eaves A-part )
| eGP Kalir Raring At MR aNoie by PUECT Shaitper route SCCP
t ﬁ%ﬁbg&@toﬁ Q1SRDN- m&%rammesma G5 *gefwdep wiltWMN configured to
Termnated Call on MSISDN-F is shown in Figure
3@uteﬁMdMSWéﬂ¥§rdWem§mgﬂ lifvsronfiggred in its own GTT
Ml S aMSC-bftoRtdpbiEd P ARMKISIONG! (0 ARG G BAMN-GT-of-

€ and sent ‘via TAP. e CDR generate by Si gnal 1 ng
Qiigealeyatéveayused for addi ng roamng call re-routing

ﬂ\‘/g'lr gﬁBﬁ ﬁ ihfie GRATRY « rér{}gol‘?xﬁ?ggﬁé r%&xﬁgﬁas%hmb’rt’ﬁ@ra'ﬁle MRF

Gateway, the Signaling Gateway can al so directly issue
PRABIL®E MLR- F when receiving SRI /SRl -SM query on the W
Fpl\/ﬁéﬂ RéNidg Tt hrem CMIELF cer t qiMessaedi-drn Simalig Gatew 1
CFU, i ndircator .i s::not set, ‘there |its GMSCHon g cal |-
barr gogpdangfgddrsssno T- CSI ser vi|eeE P @diken dihsdn Iooped

back throggh t he HhRikbNHowever |if anggef thespasiSON-H
condi ti onssnyentiongd is true for the NkNM subsai ber,

t he| Si gnatt.ng Gategyay w Il not have the. HLR-H o

know edge for those conditions gince they will not be

sent st:eptdagmglmaés@ ng Gateway wegrdputtidLNIRsas a

VLRI to HL&H I n thagscase, Signal gaigway wllghesdsc-r
to relay S to HLR-H and cannot| diregkly i ssug PRN

query to MpR-F eveg if it knows the VERF. If Cptinal
Routing of voice calls is conflcured and applicabl e

for | \hep eéatpaﬁuteegs MBRN- F range, 1&2@5&%&5&3& o
: VAR

ar r ageasQt §g§£§gﬁ o gnal i
to ¢

o0 e sttt o B T isiea RN Bhest o 185 V. The

t RBRINEFIMAGT isnGuidVBeel-td therHILH %ncSBl retisiadi Mothe SRI response. The
VMSC- F/ GVBCG-F. There will be g@/xgv Hﬁ@dl?o
| es%%?cg@ew@ﬁ% Yigpliph PaisYRY Pk &P %tfneéa-‘t W In Fpie

signal gateway will still generate a roaning call
ofrAthmel‘( HLR i nter rogatl on HLRI) except that there | s

i dl ;U”I Ty (@%‘ e usel
WI|| e chqrge "% alrtlSS Iagéhdtzhl gs Mseer
dur ati on- ﬁ\es CDR §ener ated by the Sl ggﬁl i ng eway

will be 'd to add special charlges f ,'routingbthe
call fro PWN to HPMN and HPMN|to FP over the

catgichdl LS TRUNATED CA @M&&&%CH Der

SG-HLR-H
SSN: 6 SSN:
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
MSRN: MSRN-V MSRN: #MSRN-V

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

MSRN-V is maintained in the signal gateway function. The actual number could just be
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The use of #MSRN is introduced to control the routing

bet ween FPWN and HPWN network for billing purpose.
w@xrdvenvi2ge, MSRN can be used and the | ocati on PET/UR®04/026410

signal gatemay Wil | not natter In this particul ar

CPRCunesh Freop bt i A uloBiefoHG o8 ST GO 470l D99 or some

aﬁx@ﬁ@ée@"he dhieal ugnbef cathdBRRb bs tiak 90 thésl&folél: lof FFMN? MslsDN F that
to t -F first.

[ #NS b
RSP TORGA (e MYISDIT G854, APD A hell ah ISR E iy Beiine
bRlogi€ nhibb&O e pobl BHulVEBRNilteldl & Webdnt &l B&%Fﬁo&ﬁl’egﬁﬁ{ber to

gat eway perforrrs proper billing function
5 TestablishhEmappgSs: M MM subscriber in VPWN with | MVSI-H

VI W e 1R e B B P Y LT 2 e g or o

omeﬁzsfcgm potathing MER M Veeouldbenlogiatidally Iqhalleogmg imeasesswhere every

f V| [
FRRHEE b, S0’ GRGRER, SN neRloP Bl Bohe M GferP e ching
Gﬁlk)bﬂva}suwe ltfh:&)ﬁthChd: hmuﬂrd@la i ry)t Acdsaads o ¥ MESIs S@ﬂl—lchonﬁgured to
10 NGO SRE ST b oY -2, HERERRSS R yorpat 0D
C@BﬁmgMa@s tall ibe latplﬂleti]'] é" héJﬁPM—N\@b&DNhEicé onaredghdr handHwiN\cause
%%%_%E?—Eﬁ@lét&g W?@Q gﬁ@g q}l\g %ﬁ%slpgg{]_n&(ﬂ%%e with optimal routing
%B&biﬁi@ﬁﬂﬂﬂuﬂdfﬁmaﬁ'ﬁt hst tSihg IQH\HS@@HEN\?E chdsbe nﬁhﬁ? éﬂohgt@e pool.
ran request as . sho in T el
Taely ML BT et eoriernt & Brrhemere Leasgddiner om
15 Si gna'Alﬁﬂle@@ﬁeﬂléﬁye Fopth@)!ﬁ@rxw maﬁé%dcﬁ %aﬁ@q{oﬁlﬁﬁsenmfi’e pool-
"Cal | ed Address: : : DN- H SS

gbaped appropgh lscshaé@@ﬂg@aqueﬁ @0‘;&&\%8 §§d Isé@dm&t%. fariadg’MN.
Addr essnisER: is QYBared3b: roé&@%@f?vﬁ tﬁémase% 1ehb GRISAH Hsed on

TT: O VAP | evel paraneters: | evel paraneters:

N@ﬂ@@NrV MVEMSISHF isvEprEBMEed S| mlﬁUfthMem@&sgge ite the Signaling
é&@&& jﬁﬁsgh*}ﬁ‘l HEMYstilkBon 'nbimbSS Y8 RiRRMAiE WETbIdt @ GMSC-H.

20  Signaling Gateway maps the destination number to the real MSRN-V and routes the call
back to the GMSC-H. GMSC-H routes the call to the terminating VMSC-V.
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 SRI-issuing node is a FPMN node, then if the A party has a national prefix, it is
25  stripped before prefixing the rest of A with the international prefix of FPMN; otherwise
prefixing A directly with the international 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
30 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
35  with IMSI-H: Subscriber called on MSISDN-F is shown in Figure 33.
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MBRN returned is routed back to the HLR and is
returned in the SRl response. The nessage goes via the

wee@salamy Gateway and is transforned as shownPCTHUIzbI/€26410
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14. TABLE 14 Send outing Info Response from Message
fromSignaling Gateway HLR-H to GWSC-F via GWBC H SCCP
Cal | edVM§6r gegerates P COR anddbilidPlédsnormyl rogmingveies threygh TAP

%gg n?ﬁ\tn]aﬁ Josin etgcgbs;r %%nﬁmgéate%&?%ﬂégaéegﬁ:@&ll’%géjé'u%&?lber for

S@N way 1gputeQDPrfrom RN [ BVINzd papesiad rate sivggRhe ealkis routed over
PAL %[[ggédeﬂn% MSRN: MSRN-V MSRN: #MSRN-V Here #MBRN-V is
SI rrp notati on that denotes a nunber whose nappi ng

t d |
f un % "on. R}Z@Nﬂﬂf? C@{L@% ) Igﬂr\}‘s?:‘gfj grjnﬁzstfg\gﬁ’ X hayIM V\AH Location of

5 | s again a logical notation that can
denot eThb#ﬂge @WISEN sameelp igfdduess. toTdvatrak thgal AP piting between

corr pon§, tot{% : %Ité%el\lf QQ%afoFlégE@WME@W FHIJH?tF PMN is

t HlwWBltSNedtlyl wuiz tBe cgll ong MARN toe VAMRY et wilt h@d}fﬁ@ﬂt to relate the

© B efaitedt &k Sfheh e Tobon Tl s MR MRS vena

t ikis ﬁhLH@‘p&tallg:ftruERMBh therdaes multipleéPaﬁﬂymboluae of a prefix

for t qt at 1.0 MSRN- V. co

Chal | A5G PHORSTSE ey b Beber 1G4 pL DAY, gt the
Okifghl BabREy isrhoEBM}h Hemgrm uSAbr #MSMN iSRso qstﬁmy He®- t8e call on
Chlnal\/bblle) ere m ght reds i

RO ooy PRIOVISEE i GMEE 5% S PR doop through
Cibelsi fg\ﬂél aie%y heRsEH gbdsa: SOMBRN. Thesishe chidday ﬂrlrﬁlﬂ%llyrﬂ)@rform

tari ot herwi se normal 1DD routing charges wi |
ab'éilﬁgéull}ctloq'he FPWN # pool choice on the other hand

will cy l\f’hgﬁqbn'lﬁ/ﬁﬁ'}ﬂ% Grelt 6 1IOVIN B VEYEG BPMN must
I NC

|tself those with optinmal routin

crepediidei thay theo IMSIrHle i ReMEYM Sabscm@asbecwettg@ seriabe has an
f %SISOCIIdi ﬁ\;fﬁslg i lé%‘? en Hu%e r naﬂe(alelthql!: %r%éfa{&%gnted by

en 1s configure route the call over
| FPNIN ofntiot shgal mmayen deterigne 11hh eorpeefeireidd B9 def charge.
approach that is not present in the pool based approach
i $/QRiBE TERMINGRED exdSd Mibfivhsumpdibandr VBUN wignGUN-F.ofubscriber
FPMsa/ldaBB48SDd-Bonf i gured to route the call via the

| easedrﬂié' peefatésoto%(ﬁ' Mapg}%gqgatégnfrom 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 15.
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#MBRN-V. GWBC-H is configured to send | SUP | AM nessage
to the Signaling Gateway based on the destination

woenobe18245The voi ce trunks are held at GVBC- H BImnsions1g6410

10

15

Gateway maps the destination nunber to the real MSRN-V
and routes the call back to the GWC H GVBC-H routes
tRABEA 15 t 0 the terminating VWWSC V. The signaling

gat ERBN o TR Afi$6-VIAR-VA: par t/PRINfear SGf¥leR-V fo VLR-V
r eceBUCAGatlbeAldBeR: | oopback si grAGGRLCAlledhddwse- H. | f
the| A par@¥: nunber SGVBRA&t i onal| nunb&T:and t heVLR-V
SRl {i ssui $§N:node i § a FPMN node,| thenSBN:t he A party
has|a natTotnal preflix, it is str|i ppedIdefore pr&fixing
thel{rest of Awith the internatijonal prefix of FPM\

ot heBACRE afiivefAddirasgg A directly WSOCR GalinghAédrasat i onal
pretix of GFPMN. FoHIREnpl e, asgunmi ngGARMN i s GhG+HLR-H
Mobi |l e, t&&Nfoll owieng nodi fi catijons WSKN: be perd or ned.
3. If theTfirst digit of the A party m3;0 - the
natijonal prefix, the first digit/is stripped off and

t he | nvest 108l pArahtetepy: €f | Xed wi th +8@APilevel pdradigs:

addr esgsbRdi cat or pasISDNeHNat i onNaliSEpN: pr ef i X WSISIBG.F
as agggpssi ng si gnaiMsiili ts). 4. Msrthe first dingstrof

the | Anparty . is 1, Ac-yMs@h xed \wihc+86 (i.e. ghangy
address—Tndicator to Tnternational and prefix with 86

as addpEsesRE Shaaks Bl bitkto e BIAlnbhR1H Tle o
nobil e termnated call wt ?1 MM subscri ber in
VPM\I V\Ift\fPMNS‘t inHy diffgtescedubiey fow HléMNo(me NBlegphioml reaming), then
ure

G 8 B ML SRR SRRy EREndney gt e
gem)ekat ed by Si gnal i ng Gat eway Wi ll be used to bill
the subscriber for one way reroute IDD from FPWN to
5 speC| al rate since the call is rout ed over

subc

gat & SR

cont ﬁQthQ?éle¢AFLdIBFﬂ | i ng_bet ween 31

I MBIl - H i sGlised to rsggﬁgﬁelﬁ with VPW. G the FFﬁNRﬂé

all owed t&SNirect!y route the call onsl%RN to \/‘fDM\I, i t

will be difficult tho relate the |ri ght THerout ng | DD

| eg{when the MI TAP on IMSI-H is presented to HPMN by
VPMNSCER; Galling Aeé%jﬁ%él ally true e&@%@%lbn&AédTWF ti

FPI\/Ns i nvellved. ForVEkiVs particul ar c4&8E, the s$g RV

gat eway i 8SHetter l|7ocated at HPNN. WhESNt he si ghal

gat ﬁwvay i $Thosted ih FPMN, the use of THMSRN is @l so

usefiul . Here the call on #VMSRN will be routed to the

GVECMAP levsltparafifegerGVSC- F can t herMABWRel progméttisough

t he | MERMl gat eway MBRWfe it gogsMSRN:on NMSRN. MISRN-V

signal gateway wlIl si rrpl y performbilling function.

mm nMg[g%vreAvir ?anIAMNEIll; ll_lll the s rrEceecSo(lellr1]’ctr35e e(tjs I&MP&@ u%g I\/}{m’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.
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recogni ze that the IMSI-His a M MM subscri ber because
t he subscri ber has an associated IMSI-F. The call then

wOor®s/0e45 econci l ed with the rerouted CDR pr esPC/Es2004026410

FPWN or the signal gateway to deternine the correct
he Loyt d I DD I eg charge I\/DBI LE TERM I\IATED CALLS:

& & cprRD tIFF&Pm&F TR SEELR-Y to.
5 f wi'ng VWBC-H or -

G éq.QIP @@lﬁ‘éﬁddf%ﬁP SRl nessage| $eChCRledpddresssues PRN
witlh | MBIGTH, MsI SMHLRBt i onal ) and €& vvsC- VEILRRH
Si dnal i n§S¥at eway @i th SCCP Cal | ed P&¥N Addre§s as
SG|VLR- VITThe Si gnQaI ing Gateway|transFrns thi8
reduest as shown in Table 15. TABLE 15 PRN from HLR-H
t o |SCOA Rlingfidressom SG VLR- V t pSCCRCWIIBEARIEs: | ed
Addr ess: G3CCP Cal | ¥BRAAdress: GI: SGGLR-V GI: SGERLR-V

- 7 SSAN:7 TT: D TT: 0 SCCP Cal | i rRfMAdr ess7 SCCP
Cal{l i ng Address: @I HLR-H GI: SG HLRFTH SSN. 60SSN. 6
TT:] O TT: O MAP | evel paraneterps: MAP | evel
par| AP dgvel pakaBheBibi.  VSI SDN- H VS| KB leWbpGhiNeterst MBI :
BIMFRINMVSI : | MSI -MSRNSC:. SG VMSSKNIVSC:  VIVBCHMSRNeV
MSRN returned i1s routed back to the HLR as shown in

Tabl eritfe #NMENMRMNiY Simbly @néthfidrethendens@y Btruyhber wmdeiﬁwplng to
i.e. | nternational roamng), then MSRN will not be

iVely mappipiged b the signal galelay flﬁl@thno Thspgipal number could just be
itiH §hBRLthO Sahoy “#V' i E%anl@ﬁ I@%aph&gﬂkﬁﬁhatWH%o@“#Q%?’ c<1/ some

Response from V ResEonse from SG

e PER-The Hewams@@ coulf |agg b@daatecsfst e s@mf@iMIédvISISDN-F that
REHEHSRs GTthe VSR &lled. RR- dampld: iBtoWSIHN-F is a Beijing

Mobile number, the pool should be filtered to present a Beijing Mobile number to

establish the mapping.

While reducing the use of the number of FPMN numbers, the actual use of a
prefix for the notation #MSRN-V could be logistically challenging in cases where every
VMSC (e.g. for calls originated in FPMN network) can issue SRI query (e.g. China
Mobile) since there might be 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-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
#MSRN-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.
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TT: O TT: O SCCP Calling Address: SCCP Calling
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MSRN: NMSRN-V MSRN: MSRN-V However if VPWN is in the
same country .as HPMN (i,..e. use MM for nation .
”oani o SiefuRE S T Bt F ety BRORR er sssgivine the
gTSUB l0dgBack &ign el frdnd GMSTHOIT thRINaits nushealid a/ndoiogd kesiber and
et , operat ors. ourse if this is not the case I
¢ Gt SR D ARy o RS M PRt s SR g i s
betrippariedor PRRinkAnSRA dfes pansie hfeamtiMidRpMfik@f BEVIERtherwise
Response from SG VLRV to HHR H HLR-H SCCP Cal | ed

Adtrisng: A shiveptlcayithede Apfgimatonal piix Rt HPMN, Far exqpipe.pssuming
SHNIG 15 ha Blobile, R Bilowile SEHRcHERIS WO Lsidfpssd, SCCP
Calling Address: GT: VLR—%/ Gl: SG VLR-V SSN. 7 SSN. 7

TT: O TT: O MAP |evel paraneters: MAP | evel o

par aretféhesfirstRiyof sRNpPartyMSIRN: the wER\prEy, dhefirsriigiis siripped
si npl yofd andtthe iresh afhatis gestized svith nifbler clines eaddegppindégator to
t 0 IVBRiNteynationghand preilin edthida ap hddressiga signyj aligitahy

f undd.i Yrthe st digtitafghe Aupabigis tovlidpefisad with t-Bafi.ewblsmee address
t he syinidishtot # infematigrmil ancprefogivisiaBo arcaddtessing sigrad digis).

denote "#","999" or sonme prefixes. The actual nunber

coul d Alsignabfow Hiata bbitehternpmad¢d il wiRMKe MBIVBDINubsctibatin VPMN

Cor. ds .to.t he | S Led. For_exa e, if

¢ R TRREA SydsPbe) R RSB honb df FRF R o

shoul dVMSJ gdretaaMT COR asebills APBRN hom@] Mabiingerarey nireligh TAP
to establi t he mappi ng. Wi le reduging the of |

¢ Ao COR SeBRRTon g e iy qrde ottt e e 6 P Ssorper for
f ofic WherdiQiaIDD froANBERNNO COMNIaliethéOEb:E FP&AY toyVPMN at a special
chal | .engi ng i n cases

ofdigpiRce eicalkis pvid et Jeksed g &@%&f@%&fﬁw by Ig.S

Chi na
MOBILE TERMINATED CALLS: MIMM subscriber in VPMN with IMSI-F: 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 SRI message to the Signaling Gateway 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 CdAPA=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.

63



Mobil e) since there m ght be hundreds if not thousands
of VWMSCs will is configured to route the call via the

WO e@somB2t3 ne to get the special re-routing tarP€t/US2004/026410
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(otherwi se normal IDD routing charges wll be
appl ied). The FPMN # pool choice on the other hand
W{ég "’}lése the SRI-issuing VMSC (|f not the GVBC-H

capgbgndiRapting Jr “" o ‘“@ﬁgﬁj {1

f or the_chosen .‘.‘ friamtbhe’ ndY i ‘

t hepSGeP Cald Adires: ¢ route the &5 Qﬁl/lé Afiﬁ"@sﬁ cased
line. Andther chal MEgeNtor t he|prefi%dd based MSISDN-H
appfr oach Rt is nbt present in|the p®Nbased &pproach

i s that il:might efceed both MAP and T&UP | ength for a

FPMN. GVWBC-H is configured to route the call via the

| eals¥eCl Cplding ddyoss- F based on #MERR-CallingVBEEs; s

confi gur €dl't o sendOMRGPF| AM nessage t6Tthe Si gritG-GMSC-F

Gat eway bB®ded on tBe destination nunb8N: The vdi ce

trunks ar'd:hel d at 9GVBC-F. Signal i ng Tit eway nmdps the

destinati on nunber to the real RN-V and routes the

cal | MB&dkvel parameteGVEC- F.  GVBC- F | MAR kseltpamneadrd: t o t he

t er PMAEDOMg VVSC- VMBIEDNilgnal i ng MSISBINay al so eMSISDNH

the A-party nunber after receiving the | SUP | oopback

si gnalthegedueqms @ tl.thd HPMMEHARPRIitsyied 4 PRET relpgesBio VLR-V as

nati onal, nupber and the SRI-issuing node is a HPW
genintble 1% the A party has a national prefix, it is

stripped before prefixing the rest of Awth the

I'ﬁAﬁLEqbl onal pr efl X of HPI\/N ot hervvl se pr efl XI ng A

eX angPEp ¢ HPVNT S e,
nodi |(?iac s VVI%F ae/hexf or med &rihe ?I rg;LIg
of the AS@ .ty is - the nati onal pr§é1{.x, the7f|rst
digit is ri pped fo and the rest ofT is pr ef| xed
with +86 (i'. e. change address indicator to

i nt f th 86 I
i of 1o O pBReP O Y G git DPCERG ‘r“f%%?‘id?e%?& i
is pref| vvlth + |. . change addr £ss |nd|(§§

internat| I and reflx with 86 as ‘essi ng oS! gnal
digits). S|gnal low for a nobile t mnated Ocarl'l

bscriber in VPMN with | Ml -
BRI VB SDU H 2'1\% CHPRRRIlEY o 34
‘at es MT d bi | 1 's| MIAPHor mal ro%lﬁ%\]'
Eﬂough TAP glira g nt . jener at ed b
Phi Gat evay 1sed t MGt he subsEVPBeY
for one way reroute 1DD from HPMN to FPMN and t hen
f r om FAVR MERMPvNetatned te thecsigial gatewas imte BRI resabiseivhich is

VR E B iR PR YRR, SRR RSBy n o

IS\EﬂlreslfaonsSuHmncdsae goed Vie the@ignvBiShMe wayT brick to 6IVEE utichanged
f\ m %gl gi nates from VMSC-F or reaches GVBC F.
e \9 C-F or GWC-F issues a MAP SRI nessage

to t he Sl gnal ing Gateway with

S_.J —¢
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GWSC-F can either route SCCP nessages on NSl SDN-F

w0 o tR4HPMN si de via a | SC provi der which i SPCT/US2004/026410

10

15

20

25

VLR-[V as dBown in Table 19. TABLE 19 PRN from HOR-H to
SG VLRV PRN from SG VLRV to VLR V SCCP Call ed
Addr|@d4P lSeQrrapaditred Addr ess: GT} MBB MeRpdfakdtersVL R- V

configured to route the CdPA=MSI SDN-F towards t he HPMN

Si g ﬁE 'it is configured in its owm GIT (of

S te (‘HDA— VN th\L E to —
CdPA=XEBfRauting o Bespanse &ogh ) - Ga efrsrlb%'gv?lgz“ eway '
Gat e RiH ansforns this” request gﬁ_l"ﬁl&m
18. TABIGP Ggleddfldra®ut i ng | nfo fraﬁ?@?/@@l@m%%e from

Si gnal i ng @&t eway t%G@\D%@Q

Cal Iled Ad@P¥ss: GT:8 Vsl SDN-F GT: | Ml SDNNH SSN: 8 SSN:

6 TT: 0 TEI:0 SCCP €alling Address: SOOR Cal lin§

Addriess: GI: GWC-F GI: SGGWSC-F SSN: 8 SSN. 8 TT: 0

TT: |POEHCalbngpdgassamet ers: MAP | 8G6P Cpling deldessss :

# sccpr| cal | ddTaddr ess!

VBl SDN: MSITSDN- F VEHEREE VSl SDN- H The GEquest i $G-HLR-H
routled toSBNe HPMWN HLR. It issues a PRSN:equest 6to

SSN:| MSEBSN: 7 TT: OMSEN-U SCCP CaMSRNy Addr ess: VMBIGRV
Calling Address: GI: HLR-H GI: SGHLR-H SSN. 6 SSN. 6

TT: O Titie the MARN-9ViSlnchaigaaBERL% IMINE ik 8%@lat VPMN.

paraneters: NSI SDN: MSI SDN-H MSI SDN: Mol SDN- F | M| -
| MBI - HA R;gxpal ﬁlqygfoq:the situation of mobile terminated calls with the MIMM

subscriber in VPMN with IMSI-F: Subscriber called on MSISDN-F is shown in Figare
35, '

VMSC generates MT CDR and bills FPMN normal roaming rates through TAP
arrangement. CDR/TAP generated by FPMN can be used to bill HPMN for the call
rerouting directly from FPMN.

MOBILE TERMINATED CALLS: MIMM subscriber in VPMN with IMSI-F: Location of
the signal gateway

The use of #MSRN (e.g. for national roaming) is introduced to avoid the blocking
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
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
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 a MIMM subscriber of HPMN because it is in a special
range. The MT TAP then must be relayed to HPMN. VPMN charges FPMN. FPMN
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si gnal gateway in the SRl response. The nessage goes

Gat e ack t unchan as
Y eanses D RS choRe R b esting. Aot oNg b o) A Jesiagred with
f rmmmabtﬁﬁﬁﬁ@uré mmr@rﬁaﬁinalnggs%ﬁ%édhﬁtﬂdu b0 veVBECisFin the same
via GVBC-H SCCP Cal | ed Address | ed Address:
Groungry asv BN GT: GQVBC-F SSN. 8 SSN. 8 TT: 0 TT: O
SCCP Calling Address: SCCP Callin Address: Gl HLR-H
CENCON P HONABSL L} QRIARBING: IMSI PETAS D | ovel

par ametrgg SAIMMRubRYistr BB tRTBStRhSof séﬁﬁgla VU'\@RE‘FNRC ECF
MBRN-V Here the MSRN-V i s unchanged bécause IMSI-F is

udBerhaEall Pwnarding Fgrverd-fpdvynhst fqr [rethdYIBR$EMN-Brang MSISDN-F. The

”WNErét%E@&%ﬁgsﬂlrésﬁoﬁ%th the M MM subscri ber in
VPMN with | MSI-F; Subscriber called on MSISDN-F i s

shown Hmat Fthfgs,ig@l ZBtewyiVBOCcHem dhcatees vadTE DR tha daipk lab $1SISDN-F,

CEADE bt AR NI, BELEDOBR L st e

e use
t hrehethat the cdt isgtaitedjod MSESDINAF drMSESPRMIL  MOBI LE TERM NA

TED CALfl’n‘? ef(MtpP]{M ﬁ%@l ﬁ% %n%gkgan shh y?%wm\émd Enhtth I}gl\%ﬁf\? ?1écudswns and

Location o

fwlllmattbemxpll1cmboaldrersga)damsfurthef oduced to avoid the

bl ocki ng of MSRN by conpeting operators of HPMN. In

maAYC @BLIIONES CAIBer @R IGH BD{16G gIMIDD E TAGIETRID: Szdbm JoeNSRistered
f motn IhGST-IHo Galls eeSMSDR-Bi nce t heir part ner

operators.often use n I u

oo o B if e fihiol™ e BMAEER' i W5 b H% ?ﬁ@?&eﬁtm without
#MBRNingGat Bgnaling daxgeveliyr ect |y rout ed from HPWN to VPMN
MSRN. Assumng this is not the case, the signal
QaMNVWRAYDITSONAL (CAL L| FXeRWARDENG -HREIN XETAGCETBID : SS2:b 3 BIBRY is registered
| acpldadsSkHs Cgliadoi MsgSIMVEF need be defined from FPMN to

HEMMs sith &, the SRI-issuing VMSC-F or GMSC-F issues a MAP SRI request to the
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
shown in Table 21.

TABLE 21

Send, Routmg Info. from GMSC—H | Message from Slgnalmg Gateway N
, |toGMSC-H ‘
SCCP Called Address: SCCP Called 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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t hrough the signal gateway before it goes out on MSRN.
The signal gateway can al so performthe billing

functign en MI TAP. on | VS - F

by VPURVISERROTIGHSS Bisaissrase 1 el TIRANC BLRSebdstha g in
SRR 'r&%éns@ﬁhaHﬁ%h@@ 6&dkSEa Silgnlfhgl GutdvayRAE iiGhodiBBOSs shown in
The P then nust be relayed to HPMN. VPMN char ges
FEWNE 2+PM\char ges HPMN. HPWN char ges the subscri ber.
The subscriber at VPMN registered with I MSI-F thus
ig tgﬁ:ﬁ/vo i nternational |egs of char ges even t hough
VI

= 1u- as. \| _
CALI_% Y \(p iﬁfgﬁﬂ%ﬁ; ED frﬂ!?é[b 155 nali b a egvsay ;
the" |u‘ LLIIIgdeIIgICL \l:cllry
Cal | SForvgb i A reﬁ%ﬁf\‘ﬁk@ To- Nuntjer Fof e&gxﬁd@é{ e
and{MsI S F The returned |n SR regponse.
If at the ! gnal gateway functiqgn, S“Tr ecei ve FTN IS
t he|{sane as MsI SDN- F, either the def aul't nunber” (e.g.

x;:'e;sg&b' AR L S N S;@;gfy

Thi $ exc I on han mechani gmi s sumed |
fol | ow n | 'SCUSSi ns and will not be plicitl
addl furt er. UNCONDI TI1|ONA FL FORWARDI NG

||vs m§ ber is r l\éf\grleal RATARESTRIS) -
Cal | TNn A E%S}?N re Tt LStERN: S he GVEC. RN os

the call to the FTN di rectlil/ wi t hout involving the
Si gnal erg #ERN&mweigplYUNCOMDIN Thatdotes A unbeRwAFDIMEPing MsF TN is

EABIER BPSE REu b Rt R Bl

oﬂle@yﬁ@alf‘#i’ é?w a_lctM&cral SﬂatlmweTl;lerfew degote 8", 899N ar serge prefixes.
neelon

b SLRALP B e SRR GRSy T SO RER pRfcomcponas

MReialyEsSION- H\@lll&DlﬂoFe)IamMﬂ ifsheHRMS DN -Has o Beijiag MeGile number, the

pr ! g@lé\gﬁ]pf}i{éfe&?@?pggs%% ed ; (?bglgtnglgntberi to %stabhsh the mapping.
CNGfel 1igatrtﬁ€i pbél # hﬁlg@ﬂi&nﬁan(}Oﬁla&T‘WhE{ GF/BC&aﬁ;enTs Onot in registration
trans

at e
CHPAIES og M\FN-B@? "H‘Fn @egcﬁlépasﬁf"e@%‘ﬁ'ardﬁ% shown in
Tabl e Wh-ﬁé\l?éeﬁci% 1&&&@ FP0ME inDGbéSOFFNIN MvVRfs; theMRRRAGS of a

from Si gnalln(t; way
prefix for the notafion #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, including 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
configured to route the call over the leased line.

Another challenge for the prefixed based approach that avoided by the pool-based
approach is that it might exceed both MAP and ISUP length for a FPMN.
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to GWBC-H SCCP Cal | ed Address: SCCP Call ed Address:
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wWEaORGaks | ng Address: SCCP Cal | i ng Address: QICT/G804626410
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GI: SGGWC-F SSN: 8 SSN. 8 TT: O TT 0 MAP | evel
paraneters: MAP | evel paraneters VBl SDN-

VB! SONSMISSHBnsonEmsed 14 196t thothlads flﬁleoaS?Pelgnseat@&MSthhBased on
Hﬁﬁﬂ{l NGMRN 15'@8115%%&0 tu@&ld(:)fﬁ%ck Rirt B tSfknd BYUIONSE message to

is routed via Signaling Gateway and is
nrﬁm $lg@dﬁna§a§qm0rbaﬁ¢d qrathe eﬁ?atle‘ErEbezzTé:‘éM%FCGRHHIPKSWQC held at

Wﬁs @%%xg:é ﬁ"Le deQmat%ngﬂﬁxlerpgo @l@t@WN and routes
Y a H SCCP Cal | ed Addr ess:

C&ielcekﬂ badtdo deGMET:H. SBIEVBToptesThe c@VBGF TN SSN: 8 SSN. 8

TT: 0 T:nﬁrﬁﬁgp%ﬁsl% LSS |

Addr es:grl?e : 'ﬁ?—s W@@E@g@%@@@%@gﬁ%@&w (%Om FPMN
TG the SM%E’Ii]h@Geﬂewmaﬁmnmm rba chiih speviel rafa plidhicerigrge FaiNhe CF-

N FT L notation that

%ﬁ%&o I gﬁ)’éﬁﬁ%ﬁg@o %‘Bg ngl%(%fﬂvl s mai ntai ned in

t he si na eway funct ctu oul

just b qq t{%\gr%) I+ Yngo ct} %81 05‘@ 18 rwar(?in%\ 1@%{\/]5% (!Ijete%hed and
n@ib@&ﬂib@nragts&trecb\aiﬁh I\BIoH és shitvn IOBigliredd6. Some pr ef| Xes.

The actual nunber could also be that of the pool of

FRMSORBD SR EL (CHdl R WeRPINESIMSD AT CHEILSIMMb feribert is eegistered
Feuih exsnpl €alls tb MSIEDNBI SDN-F is a Beijing Mbile

nunber ﬁ\g Plln sho b? b 116 d RLESeNmA

Bei | 1 b BBIRETRBR Ry o SLFH P pi@ RABRF R psgiaey or

LMﬁestFm\I IDcoﬂlle Stgiabing garemay with MBI, rMﬂESDW@harﬁFS.G VMSC-X. In
appens, not
h%pPRN case, the nggaq{nsgt &gcte\lway replaces the PRN parameters with IMSI-F,
MSISDN-F and VMSC-X and send the modified PRN on to VLR-X. The response

returns IMSI-detached to HLR-H via the signal gateway. Since the HLR-H SRI-response

does not go back to the signal gateway, the subscriber’s ECF FTN will be returned to
GMSC-H. The FTN is not modified and GMSC-H routes the call to FTN. This is similar
to the case where the subscriber is registered with IMSI-H except that the PRN query
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
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 CAPA=MSISDN-F to CdPA=Common-HPMN-GT-of-Signal-Gateway.

Referring to Table 23, the Signaling Gateway changes the MSISDN-F to
MSISDN-H and issues the SRI message to HLR-H. HLR will eventually returns FTN to

the signal gateway.
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to the MSISDN-F called. For example, if the MSISDN-F is a Beijing Mobile number, the
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
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to the Signaling Gateway function) at a certain spemal rate, plus the charge for the CF-
Leg to FTN, based on the CDR from the Signaling Gateway.

A signal flow for unconditional call forwarding with IMSI detached and
subscriber registered with IMSI-F is shown in Figure 37.

Since we ignore the PRN query, this looks similar to the flow when IMSI-H is
used to register with a VPMN-X.

CONDITIONAL CALL FORWADING: IMSI ATTACHED

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 ISUP query
whether the call is started on MSISDN-F or MSISDN-H.

This exception hdndling 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

The calls to MSISDN-H are routed normally to VMSC-H without going through
the Signaling Gateway. When a conditional call forwarding event triggers (CFNRc,
CFNRy and CFB), the VLR contains the FTN for these numbers and routes the call to
the FTN directly.
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MSI SDN- H SSN.. 6 SSN:
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SGistviated gf$§.NS éﬁaﬁgl\d}até%vaytvheﬁ) is¥dir ing %s%bb@ﬁé% a FPMII:\I VLR-F for

par anet er | evel ar aneters:

|\/g| MMM BbspikerHwith MSISDN-F if the VLR-F network FTN network, and
MSISDN-F network has a corresponding entry in Table 27 as maintained by HPMN or
the subscriber’s FTN-no-change flag is set. In this case, late call forwarding will be

directly routed to FTN without going through the signal gateway.

TABLE 27 FTN-no-change-at-FPMN.

| MSISDN-F network range | VLR-F network range | FTN network range

For example, the entry could be for all FPMN networks, e.g. China Mobile. Then
as long as FTN is a China Mobile 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 Beijing 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
provincial FPMNs). ‘

The following will only focus on the case where FTN has been changed. In this
case, forwarding call need be routed back to the signal gateway which can then generate

CDR for billing purpose.
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GVBC-H routes the request to HPMW HLR HLR issues a
PRN to VLR-H and gets the MSRN in response. It sends

WO poobaci43 n SRl response to the Signaling Gat em&lyUS20h4026410
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message is transformed as shown in Table 26. TABLE 26

Send Routi ng Info Response fraqom Mess nalin
CHOMHOVER kic 1SN iy MobclRORT e Sl oicHer i
G@é@ﬁ@@@”@gﬁ% Addr ess: SCCP Cal | ed Address: GT:
O isstSESRI st B 1NN BLR WithOsAdP Cllsaddrty Address

Calll Address: SCCP Calling Address:; GI. HLR-H GT:
5® MSinglNééNThf’e BERNissgps aTPRY t*?ﬁhe Gigpaling Sipievay since the Update

ABh 68 roudiRid £VBle PRA! ABRELRI S trad¥iRRNed ABRHWA VIR 28.

RN- HNot e 't hat #VMSRN-H 1's just a nunber that
represents a mapping to the MSRN-H as expl ai ned
baAdd; 28The SRI -i ssuing VMSC-F or GVMBC-F routes the
| SUPPrévillerBesmipg Nimbdrhe | eased IMn&sagfdrom@QlagmalGam@'ay
Gat eieom HIReHl oopback circui't i.s taSRBvinGMS@dling = -
goi n§CCRraligih Adtesssi gnal gat eway SOTRC8igrialdresg
Gat eway neps #NVSRN-SG-VORMSRN- H and | o&pb: back t WER-F
signal atS@VBSC-H @all is routed to VES&:H On Trigger
of a LateT€all Forwardi ng event |(CFB, TGFNR, CFNRy),
VMBC-H routes the call to the carresponding FTN
numbsCCPidallapyAddiéss: CDR gener at eR@IP ChlEingAgials:
gateway i6Tno diffaile from a nor mal gpam ng cs&GIHIORR
as ilf LCFssivd not lappen, i.e. the B B3Nty anSV\@red
the|cal | . TEONDI Tl OYAL CALL FORWADI NG ITiySI
ATTANHEDP M MMesIbscri berin FPMN WiRiP paraM s subscrl ber
regilstgrpnat HPMN quisidBMNAwi th |kt he real MsSTSN-F
val uggsef the subscmier will be Bigted in the \Wi&fp
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t he FT. T ETN. .
flag a#de megﬁ%s%rll égr p@tééu%c}éﬁ% i mn ](%E'E?% Sibhaling
angdtciiag. ﬁmmﬂagbwﬁmsmmmwnmgaﬁremval ue will not

be substltut ed by the Signaling Gateway when i ssuing
bData to a FPMN VLR-F for a M MV subscri ber

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-F GT: SG-VLR-F
SSN: 7 SSN: 7
TT: 0 TT: 0

MAP level parameters: MAP level parameters:

MSRN: MSRN-F MSRN: #MSRN-F

Again #MSRN-F is just a notation that represents a number that maps to MSRN-
F in the signal gateway function. GMSC-H routes the call 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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SSixistegedSENPMA, ThEn: 0 TT: O MAP Par aneters:
Par aneters: WNMSI SDN: Ms| SDN- H MSI SDN: VS| SDN-F | VBI :

! [\f@[l is Elell\%%kbl\f-%}‘ t'hlé MIMM subscriber that gets called, then,

a) if the optimal routing is not allowed, 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 the CFB
value if the ECF value is empty; and

b) if optimal routing is allowed, then #MSRN 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
the CFB value if the ECF value is empty.

In both cases, the default CF value can also be used in place 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
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 the CFB value if the ECF value is empty.
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unl edl beptsuedaby HLRt amdgin tthdt @sse¥ G oecds T ehdniga ghei wapping. If Insert

cl edubdritndreData has the same FTN as before, the mapping maintained in Signaling
Gateway is not changed. Otherwise, the mapping will be to the new FIN in the Insert
Subscriber Data message with the same #FTN as before.

¢) There are two ways of creating the pool of FTN #s. One is to populate the pool with
home MSISDN-H numbers; the other is to populate the pool with FPMN MSISDN-F
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
to the GMSC-F (e.g. Guang Dong GMSC) that has the leased line to 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
connection is configured to route the call on #FTN over the leased line.

Note also that the pool of #FTNss is shared not split by SG1 and SG2. Besides, it
is assumed MSC will route all ISUP and SCCP with called number = dedicated range of
MSISDN-F and #FTN to SG1/SG2.

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.

75



the call is connected or released or LCF event is
handled. In this way, call waiting and conference call
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FPWMN or HPMN.  The second is to assign a different #FTN

fé‘ffpl\@‘&éhFBMNdl tion forwarding type. It depends on the
N ODNleSééE ‘f?efme%h@n F%&Mdéﬂpk/fﬂcpﬁbmﬁ?%ﬁp@ﬂed by both

each LCF val ue or each subscri ber SG creates a
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the actual FTN. SG needs to nanage this mapping as
follows: a) SG needs to delete this mapping and free

wo b@sHBREDN whenever it gets Cancel Location fPORUSHOR/026410
for the VLR and when it gets another Insert Subscriber

Dat a, either standal one or as part of update | ocation
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#FTN as before. c) There are two ways of cFeating the

passiesof SRTIegrsst torthe iSignaling Gpgivay emththCﬁBdFalkﬁﬂ tHerty gidslress as

D G O g, AR S 8P 31

advantage that it is less resource stressful to FPM.
10 Hg:g@ﬁfxefz GVBC (e.g. Beijing GMSC) in FPMWN is

: at-e wt 5‘;" cat-tothe GVEC-F«
Seca ,d )
to hout
t hei : ml%q\g{:hat ha :
connecti oﬁSNs confl ured to routle the ‘I on #%TN
overl the F8ased Iifk. Note also fthat tHe pool of #FTNs
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assne I\%@%“ﬁﬁr

PSSt | SUP |atfdCRsegipn %\Nﬁf@@al | ed

nunber = Hddi cat ed (1!;11%[% of VBl SDN-F &Rld #FTN t §MSC-F
SGl/ S@. $Nj ust t P avoid doubt,| the SSBhaling &at eway
doeg not $énd any ISUP or SCCP nlessagd i th cal Ped
nunbber = sanme range of MSI SDN-F jor #FTN back to
VSC. @é/?s%kwgl Rageetersio make sure t|HAAPJeNe) papmeters:
UnandBB: Cal | i s MAISHPGHr ess atMSSDNoi nt i n MSEIBDN-H
ot herwi se Signaling Gateway will not able to determ ne
whi ch TheHRAgubegPRN réxpes ol éscldouied fiatthe Sigoaling|Gakehdy and
when ﬁCF evenh t”gl%i%?:? ) One FTN for each LCF
CoHANSioERc 35 SOV BN P’ nsert Subscriber Data is
routed via the Signaling Gateway, the gateway

15 NMEIABIE 85 a nmappi ng between MBI SDN-F, MsI SDN-H and FTN

val URGoTilE R%ﬁm‘“ NRbad CENR T .SME‘sésh 'ﬁﬁﬁtﬁg’ndhﬂgmﬂv@y
30 anghat e repll T Figure 3 b P PGMSC-H
cal | 3 V@aﬁea md;e /SISO F Gl G OF VGl Al Al |
f or war di ﬁeFlt then subgifiutes tHer.y
ori gi naI %FN val ues7 vv| th the correspondiig val ug for
eac 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
IMSTI: IMSI-H IMSI: IMSI-F

MSISDN: MSISDN-H MSISDN: MSISDN-F
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Call Forwarding event type in the translated Insert
Subscri ber Data nessage sent to VLR F. When LCF event

wao piogoe2ss at VVBSC-F, VMSC-F | ooks up the FTN PCT/US2004/026410
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be used—Tmminterworkimnyg. TUPatso supports OoCN

Nurbor 1 e ARSIl b AP Rk Rep Rl LA or he SRising

aSRSBEAThe SRI-BsPnVMSIER CRMSEHrenss fietcatitto #MSRN-F over the

reqgist.rati i I rst i npl atjon would .. . .
S gt s PR ool ek el bR RER I RkbRR Rl i jgpating
t igoiag Whreddhehe bighal igstetvay Gmetiand The sipll ghtewdy mBdMtWGMSCHE to set
configured to ne of the two inplenmentations in
L@?f‘he%@i O’é%ﬁfﬁﬁgﬂ%ﬁna Mbbi | e can be configured to
Pﬁve t blfhemlxl EGFDJ:\?H?@@Q&&,WM%?W' ﬁoﬁvdv&%t%el EﬁgM‘dh@ ?{11[1)1'\1?[%%&5 part
pool i enment ati on. (

| REShE XerA GRS bW Bgtsagss T %?aTli ﬂ%\‘*@{%w&%&?t cglyon MSISDN-H
Mgl &N de. When the user is called on MSISDN-F, the
SRl -issuing VMSC-F or GVSC-F issues a SPJ request to
the Si §fadotailgd tragedsdspicied i Figarp48al | ed Party Address
as_ MBI SDN-F. The Signaling Gateway nodifies the SR

I NAL iy FOR HPREIN U IS FADIAE D SRV gy in VPMY
| WG LS b Eribce M4NERNFde from Signaling Gateway to
GVEC- Hr R dmiah$ G r AL 8ShplyHs {edhdr@d Address: GT:
MBI SDN-F GT: MsI S H SSN: SSN: 6

CONDITIONAL CALL FORWARDING: IMSI ATTACHED: 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-F: 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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TT: O TT: O SCCP Calling Address: SCCP Calling
Address: GI: GWC-F GI: GWC-F SSN: 8 SSN: 8 TT: 0 TT:
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VBl SDN- F M5l SDN: MSI SDN-H The HLR i ssues a PRN request

t hat alsor via the Signali.

transfI Frds g gi‘r?g\%ﬁr’?%lo?giﬂn upg% %%@f%%@ﬂg@g possibly
Raaatifih N}ami@ thessamal frcmiﬁg Shrgﬁha;bdrf(bﬂn@élﬁmwaﬂrf&mardmg ina
HLR-H to VLR-F via QVBC-H SCCP _Cal | ed A

camjlargway @F dgtore. dir: thigsags, phe LEF. nupphygr pvi geﬁ%@%% FPMN

CFtWQrkTITPMQI etk GRill hélD isARdNSS B 100%@56? 1@3&1& bigﬂal ateway which
ress: GIh HLR-H GI: SG HLR-H SSN: SSN: T'Ig: 0

Ttien perfogrps priined] ryding fethe rogl FOAP | evel paraneters: MSC

addr em%é/*%gglfs Mﬁf&eﬂqﬁjﬁ Se4VMSC-F I MBI | MSI-H

| MSI DN: “ M5l SDN-H Ml SDN: - MSI SDN- FNot e

thahp Dﬁbﬁ@% A 0] %R@?ﬁb PRSI U THE) %MM@&b%éﬁw; ~in VPMN
I‘Eﬂﬂjl )g SDNF.  Signaling Gateway al so
tran orrrs ﬁ response as shown in Table 33.

TABLE B@ qaﬂoﬂnvaes Ro dercribedNbaivier IIREED dhge! medifiag eluring ppeation
Signaling Gateway from VMSC-F to HLR-H via GWSC-H SCCP
CaldhtedvihddEdisat VEDEP (Qalih steriadignad seamie); theGi¢nRl HCEapplies.
HLR-H SSN: 6 SSN. 6 TT: O TT: O SCCP Cal li ng Address:

SCCP (AFTNrig madified slgring location update with IMSI-F at VPMN (e.g. possibly

in national roaming), since the call was directly routed from FPMN to VMSC-V without

going through HPMN, FTN will be handled normally, that is, no optimal routing.

MOBILE TERMINATED SMS

It is envisaged that the MIMM subscriber will be able to receive SMS in any
GSM network irrespective of it being sent to MSISDN-H or MSISDN-F. The SMS could
be sent from any SMSC.

MOBILE TERMINATED SMS: SMS to MSISDN-H when Subscriber in HPMN or XPMN
- with IMSI-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 XPMN with
IMSI-F

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.
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\SVoRPUPA eSSt h | MBI - H, nor
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DSCEP 4AllingTANDIedd: ONAL
M MM s@bscri ber SGBMSC-X
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0. CONOI:TI ONAL GALL
subscri ber in VPMWN
hetapatbvel E)Ju(i‘ﬁ’lelte?’sas
oivishianged gy ipng
e -ifdo Avaduslsivisc-x

res. CONDI ITONAL CALL FORVW

I NG T'IVbl - AT TACHED!

appl
M MM SN'B&%&QHJ rebigle}(PM}iré% 50- RWA i bagal AnSIMQ ﬁ@&%ﬂy’ there

The call flowis descri bed before.
rrwwneeditmmn@vomwwpmg MﬁiaBNeH\mVESISE)ErF F at VPM\I

(e.g. a : , nddh
appl i eis\Ila ef {E%ﬁk‘ig gt?rgg(::afuﬁ@ggggr%%sngésl %g%\?) ?%dg@hapg% ang helﬁce the
| kBperfse also Whgthrpeghgthe figaslitgl Gatéwryraa shaymain Tiablatng) ,

then optimal routing can be perfornmed on |ate call

f rding in a simlar way as before. In this case,
V15 AR e
FP jogs] ,
si grn el Ml st
t he efled AfESiet aj | ed. trace TCCIERHEANISH F qur e
41. | CONDI FiloNAL  CALSC- DI NG | | MBI @ETACHED: SIS
subsgcri befSNn vPWW&ith 1 MsI-F: [cal | s 95 MsI SDNSF The
call| flowlfs as destribed before. 1f AN is notO
nmodi|fi ed during | ocation
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
settlement. 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 SG2. SG2 will relay MT-SMS to VMSC-F whose response is sent back SG2. SG2
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possibly in national roanming), since the call was
directly routed from FPMN to VMSC-V w t hout ]?,oi n% i
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bei n
e G s
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M MV s&ﬂus&:MSlbﬁPNfFelg flsmersp)edﬁc D&ﬁgﬂ\bﬁnunibeﬂsl\&/isl@ Risdonf@ired

I\v@@(gclgg r?%g IEheSCs g Sb{\ll I*egldlp {r%s %al %ﬁy\@?(/l) gl;’vards

S IHERT ifhelmclamdn r(tutﬁltba)mkssa{gﬁﬂo thio SigvivE(E GateWa)t fuection. Note that

o IR F R e RSO Ch Roles AU SPREF Sfaras PR S Sia e 15C
Shewikt Whicka @wayuradtotrbge #RICHPAGMIBSD Rt omatd HRSHPNINI sitle or
S S esRenas, IR0 X LasuEs. @ FSV Lo, Lhe 5 908G

tC@PAL@)m@xBnQﬁ’MNmof-ﬂlgﬁ_ﬁwa@ev@aﬂv TABLE 34 Mr FSM from
SMSC- X I\/lessa%g from Signaling Gateway to VMSC

GVBC- Hllscgnating Ciats way apdd @mgﬁzﬁyeﬁmnéaelﬂa%ﬁhéé’é\@%’f or SGSN-
Si-?r Wﬁé%eﬁo%md%&@ mon %vhé%NiLf@mTé’l-‘rt h9veU;an dﬁfé@FLR or

Cal i ng Address 8“ ddress: Gr:
@Géwfa%dlxsmﬂwusthssmnalgatway OpEng Fonhih amdathene may be other
pﬁ{dm'i'se(re%: mlg?sggé \@Mﬁhg BﬁfcmthMP—Inform-SerV1ce-Center), S0
relaying the SRI-SM back to HLR-H on MSISDN-H by replacing MSISDN-F will be

important.

Note here that irrespectively whether the signal gateway function passes
VMSC/SGSN transparently or not when location update is sent from FPMN, the signal
gateway function always return itself as the VMSC/SGSN address when the SRI-SM is
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 flow of SMS to MSISDN-F when the subscriber is
at FPMN.

Signaling Gateway first maps the incoming SRI-SM 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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SMSC-X issues a FSM message to the Signaling Gateway. The message is

transformed as shown I Table 38.
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Signaling Gateway generates a CDR if th

e message was delivered successfully.

This CDR may be used to 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
here as XPMN. Since MSISDN-F is from a specific range of numbers, GMSC-F is
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50~ > 3 Age ||U|||org 'in ""
VVEC- SM*’&S\‘}% 2 Cal I'ed Adf E'E_Sﬁ%}““ é}ate“fay‘

Addrless: ABC- - GTVWEC et
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SMBG- X SMIRP- 0A: S& VMBC- F SM RP- DA: IINBI - F sm 92P DA:
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MAP level parameters: MAP level parameters:
MSISDN: MSISDN-F MSISDN: MSISDN-H

The SRI-SM response is routed back to the Signaling Gateway since the SCCP

Calling Party Address was modified too. The response is translated as shown in table 41.

TABLE 41
SCCP Called Address SCCP 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
SSN: 6 SSN: 6
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
IMSI: IMSI-H IMSI: IMSI-F
MSC: . SG-VMSC-X MSC: SG-VMSC-X

SMSC-X issues a FSM message to the Signaling Gateway. The message is

transformed as shown in table 42.
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GT: SG-SMSC-X
SSN: 8
TT: 0

SCCP Calling Address:
GT: VMSC-X
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SCCP Cal | ed

Addr ess: GT VS| SDN- F
T SCCPCalled Addfess: —

GT: SMSC-X
SSN: 8
TT: 0

SCCP Calling Address:
GT: SG-VMSC-X
SSN: 8
TT: 0

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-S-H is a special HPMN SMSC

address to be used as a SMSC address. In the Insert Subscriber Data message routed

85



TT: O TT: O MAP |l evel paraneters: MAP | evel
paraneters: MSI SDN: MsSI SDN-F MSI SDN: VSl SDN- H The

wERIosBM2esponse i s routed back to the SignaliPQI/US2004/026410

10

15

20

23

30

Gateway since the SCCP Calling Party Address was
nodi fied too. The response is translated as shown in

% apmetHaNIN tpABPMNIWhaRIMSHF i sgisteses (orgohpil Rubgerdegs eroaming in
Cgf’m,' %@?r]bﬁg{ @%%%YPR ed 8 iR -F'\/Héng\g'ﬁCSSMGS %%%gg(s oG_rxlg:matmg

ess: | I'ed Address: ;
SKBO- NcISSRVINWBSKYISBF TegistigtiqnmwillhaSOUSISTANTH asghongtaides gddress.

SCCP | SS; : R- : : :

TT: O 'F:e h ggﬁ\ml\gv%fmpa?ra%? glr_ég g%ﬁsg\%%en@s §%S QO a non-
pAPHMEt@myry dukbler, the/Bénder hddBtss shivBd b dvB@ed SGNMSONKH unless
MSC: SG- VI - X SMBC- X | ssu a ssa t .
SR S g R v le Sind PR RRRE M gat s usea
i Msteadlo€ SHESCFABLIEMDMSIFH FSMglsteosd. SMBGMSMSsE dge GT dnt HPMN

Si [ te to VMBC- X via C-H S |1 e

A SIS er of sadanalosioy. B NRAYR-EricE e MMM

S&Fﬂ{spr@oeﬁ&\{ds & MO-SM3 to Ql\/mm& M- SAERIFeasife's 8CEhal gateway.

5 BT S AR GO T e SPSC TIRBS] aparing IV 15 TMS-H

PAAVBISHN-F SMSRIMH SMSShets SMsigRal@sw &e-tilyBEendrio is shown in
Figure 48.

SMS RE-DELIVERY MANAGEMENT
For SMS sent to the MSISDN-H number by a SMSC-X, because the signal

gateway always forward SMS delivery status back to the SMSC-X, SMSC-X will only
need to inform HLR-H for delivery report (e.g. to set message waiting data). Subsequent
interactions regarding Alert Service Center and Inform Service Center will be between
the HLR-H and the SMSC-X directly. The signal gateway function may only be involved
in SMS delivery or relay.

Ready-For-SMS map message on IMSI-H for a MIMM subscriber will not
involve the signal gateway function.

However, because the signal gateway functions like a virtual HLR to the
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 to the
SMSC-X. This means that delivery report status due to failure will be sent by the SMSC-
X to the Signaling Gateway. Subsequent interactions regarding Alert-Service-Center and
Inform-Service-Center will also between SMSC-X and the signal gateway.

Ready-For-SMS map message on IMSI-F for a MIMM subscriber will be
transparently handled by the signal gateway function.

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 transformation is as shown in Table 44.
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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-Center 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 illustrated in Table 46.
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for a MMM subscriber will be transparently handl ed by
t he si driguredditienBigniluiiew DiggranT fre tig spamdriong Gat eway
first '

svee x TR P galh REAREE bbb R RARRR Gy
r epkthod agl apbaawﬁshﬁlbl‘ﬂeﬁq tasorited nbg?etMSl SDN-H. The

Reaort Stpalsitu; Rl fc Bk %&%ﬁ%ﬁi@%@%iﬁ% @@ls?vggd-
v A - SCCP Ca
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0 SCCP Talduntbgr puthbiisy dors@ileoSalelddnig whid thr assamtr@'l'Subscribers who
SN: sggl\l g TT- . TT: O MAP |e

eIt & IV e bR SrS S o S to i

l\/BdeﬁﬁN ThEF SIBE-H, IMSI-F and all MSISDN-H to MSISDN-F mappings are deleted

from the Signaling Gateway. Other operations like removing the subscriber from the

HLR, adding entry to Number Portability database etc. 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 HPMN.
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
assigning a SIM with IMSI-H in the MIMM range) in the HLR and associating the
ported-in number; 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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The Ack is transforned as shown in Table 45. TABLE 45
Report SM Ack fromHLR-H to the SG Acle from Si gnaling

w@108/088243 0 SM5C- X via GVSC-H SCCP Cal | ed Addr BGEUSIGZH26410
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ath nta])lth HLR-H This is illustrated in Table
26. %W 423/ Aleert SC from IQLW ﬁéﬁsﬁf?ﬁé
Si gnal iT9G SiERBGAYesase SRt en Mg IEE:Q’%PFC ggrious options

Adgheggs: SCCP Cal | ed Address: GI: SG SMsC- X GI: SMSC X

SSN. 8 SSN. 8 TT: O TT: 0 SCCP Cal li ng Address: SCCP

Cal l'i n% Address Gl: HLR-H GI: SGHLR-H SSN:. 6 SSN:
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GSM Bk Sinelings Cpigvay diapy MSKIOFMERSE tof MSREDNSITHMATT-Hpnd routes
Gat ewayhe message via the HPMN GMSC/STP. The GMSC/STP is responsible for

looking up the Number Portability database and forwarding the signaling
message.

c) Signaling Gateway maps MSISDN-F/MGT-F to MSISDN-H/MGT-H; interfaces
to the Number Portability database; retrieves the routing number and sends it to
GMSC/STP for further routing. This approach may require development of an
interface to the Number Portability Database.

If MSISDN-F is ported out, FPMN GMSC will be responsible for handling the
signaling in the normal way for a ported out number (e.g. don’t route messages on
CdPA=ported-out-MSISDN-F towards GMSC-H and the Signaling Gateway function)
and hence these messages will never reach the Signaling 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 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
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.

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 LMUSs. These location measurement units are to SMLC like a VMSC
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f i\ St]ﬁ@ tcHoBdte ?rQG\{/N?Igc‘%S dotiest ﬁ)c%%mgforrgﬁf tn%?' 1\¥I§%’Iﬁ‘éhe message is

dat abase etc. orrre epen dent ‘o _
5 Si gnlaIISIS@\I@melmyxothSlmﬁewm thepignaleghtayiy MBIEDIXeEpF teturning SG

o ESEIEBEMM A Mk e 2 B I B Sfvin

HoVieMat: HotzvhﬁethﬂkiNn@ﬁ@e isi dnl MSISDIN-F niderdthe cigp@rdateway will map the

oRPatRE e s SIS AS RGP R ind Sode 1 R 1

Sulbales idpehsSthekighallpeteaby nsedfto tie QMI.C-i n their exi sting

nunber r qt her ors in th untr f the
10 P RSO U BRe T eBotalaih 5157 M Ge BBt R PMLC and
( bynvBESiogauRet Rcablol! 1M\fohhatid}151f-a|'tatgét M 1M bpeges) on IMSI and
the HLR and aSSOC|at|ng t he ported- |g nunber; addin
r

t WASEEIN-ehem they MMM (sgbse erl\lﬁn‘ﬁ@?te’?g ip AN g with Ristr, the

daVl@I*S@Sﬁ) EMLC I bOUks B%ﬁal‘h@%&@@ﬁ’ﬁ sof itseifgMahd MOthis case, if the
Gat eway. Thrg\gﬁ t he Signaling Gateway provisioning

i nnessaggcis, on MEPISDNYE) ﬂw Pigng edatgrpspyewilt seadstosmap Hhe pessage by
15 b ﬁ@fﬁ EVRISHRE B 985D ROr, Goise Py, BUEISE b R geggnaﬁfﬁﬁ the GMLC

messages (Updaté Location, for
r otgtﬂ@:re@in\fl‘?m ‘fvblrle if Hiesnesergs és aroWSISIY-Hcthe tsugéallgmwaHWlll simply

bel %&%S%P%\l%l?n%&%@&l: bel ongs to FPMW\, t_he

rress ges w to HPMN. The ported-in
VSI SDI\LTHie\&RII4LC}Seandé’lSuran1@dxailqgoud1te SR grd¢ PRSUbis@illi seeices. However

Eﬁt%%rgggﬁsagaﬁo anﬁi)r %&iﬁs Ir\}lé'le}:w aglses '\\(%Ief? re%\g\ml%tr location is either

roam ng
20 | Mbipliitly Fadmnsstge(abr ngderretsm@wrlren uxmdayolPSvaoBDhbs}drlber Location

t h ' |
RO Vi teen G A My wh Rf B ogiie g iSOG v
r Os\pt:clﬁalbllihﬂdllk@ isguoﬁkd}ﬁ&il Fwélaeihhﬁ(f SubRErébeY adolistits aOPPMONIn this case,
aval | a e | A rou e SS es .
di W@@tmiﬁ%ﬁf prait %L ﬁ%%gﬁ@%%gy W@aﬁ%ﬁé‘ﬁ% Fothe signal
II:ET o "\“Iﬁ‘l’@g lk&e&‘tﬁéj MSISBN[IQ by' MSIQDNeﬁ ﬂ)@fb@é Fhﬁlayliﬂ\éaﬁﬂ"fo the original
ra

rra to HLR nal i ng. Gateway nmaps -
25 \VSEBORinY %MLCP tbe wsglsmequmg ﬁ is glfingsloggtien information on

?E[g{é;j?\ll ‘léf g/h]ilg?c 15"@%}?}%@%@@% or;%gﬁ%{e%{%{ 1%[ aML% is asking location

danspagieonandIPISPMaFdi ng t he signal ing

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

SS7 networks of each HPMN. Where there are signal protocol variants, special signaling

conversion over leased line will need be performed. Further more, GTT configuration
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nmessage. c) Signaling Gateway maps MSI SDN-F/ MGT-F to
VMBI SDN- H MGT-H; interfaces to the Nunber Portability

walaioabsel retrieves the routing nunber and sePdBUB1004/G26410
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GQvsC/ STP for further routing. This approach may
requi re devel opnment of an interface to the Nunmber
Pdetvadsh| the yhopsigakriwerk rfd WB| t@wng nefwokr mgf ruperigrmpm to pass

G\@&sg A qu&% omfsmnﬁ)[sﬁbﬁﬁm n@% é{t%—?\h@ﬁ‘fﬁ/m S

or a ported ou
route ﬁcé:scs:agaﬂc cails @dﬁ’lﬁl:quﬂr hapgero dlrecltJ!BI EDMeE FPONdradd HPMN, not

t H}éagessarﬁ via tﬂe o%xe M‘I\Pglth%%g \é}ﬁy a antolsgl ll)e 1%%% ?gégse the ISUP

sages VVI never r
I flo@bacmdsrelN sighaFRiMMbWeserpan B go |th’romhcthmemiﬁoﬁ plamnﬂwsted in one

of VMM s.e then the FPMN GVSC wi | | need
cJ#%‘}I}Ellﬂrwzﬁj??'iaéﬁr‘{‘?f‘ﬁyéﬁrtvgetpﬁow f'gnal i ng messages for this

AL B T R QPP ERUBERHE *  om e LR (o

anot herWikdnR M[MM Sitgordier ragistat evIBERMNSthe ISégnpiing Gatawkl Raintains
: ﬁh% % 8}% glg 01|r1 nal g]g/lgcg‘a%&%XR%ﬁﬁ{ aq'gigtg%%tl ?nr tA(Eh‘uonal
S@H&@Snfdimlsg@ﬁ tHat (the]:cds Sto a@amamtagihbedSlS Weewvdeh a?ngﬁﬁme FYINVM the
servi ce shqu ect s cribers’ r oam n
 GEHPSTOR. BUSUAGaTRY et e RELR Tve ORFRE Da messhee. The
Logat isonaiasRd i8ahMmhees asPass Storl oPMEC of Mkl G@isk®MiGs also
is like a VLR It determ nes the positioning nethod

arfgrigdicdlyhaplew e neaypkfilsstgicea Ms based on MB' s

measur &iRAife gfgnb-ll\éeﬁewa h?%evlhl% Al FOAnd R aSHIE TR, alNhicPmation
are to SM.C | i GWL.C provi des a

| geaetipivad phthe rﬂ@@bgaﬂwayugs;a(mm@t piesh caiebey psgab)ished; bypinteractions
t %x{lﬁf%%ﬁﬁi add‘}f/ll%t P FnbRNAN BB LY ﬂ{alc%?é%boét thé‘ét%& @fjreMSt/LR stored

nessage between GWLC
ope thet segnabgat¢ sl Thmsigwﬂ;gsmst will jystanap wha@evw@@)mmg messages to

r qﬂeut%ﬁ\%ls%%ﬁ)]ﬁo 'Al% 'l.h%r %tliﬂﬁlg m%r c}ﬁti\%ﬁ S allxt/zﬁé %%Faglﬁgl%lg&ea location

is on as no
g atpdatayt FRvibttyche sxicd pitewast ﬁma;tlomgVBR; ressorMiiB@rodedtdeat the signal

subscri ber i n
Y D8 Finebsaliy R MEAER S 10 B oL By Ml signal
Mgk oy s redohak ptdeedise gilbbe sydfiotanaio amtdnhatmlpz dblfen the $HAEata.
by replacing MSI SDN-F by MSlI SDN-H enr ' h
Y s oD IRE Ry bt Bl BB R QAN Gt At o) Lt BOZHR. When
| tvaet Failk Qhd W RGN GssudBLA P REsRtE B8 arDuiise i VI, Ho® 684 P-RBstore on a
is a MAP nmessage between GVLC and VMSC to request

| MBYMINYISInthe staael ssfevsy sinrluredas thagnesspeedy éh%%ﬁ?&oafh@s HLR-

oy, | W8l 1a AN H h S RN 1SV P- R&%t MlNM 1§§&@§€Jﬂh@ @fgnélsgatew when the
rei\ﬁlsteredln FPWN or with | MSI-F Cy

IMMesubssaibg; rggié@msngEMi\Ievﬂaly ZETVRY ﬁ@p felay'ﬁﬁlaﬁsMAﬁ’-Rngnessage
cqg[ene IRV '?ﬁeF message is on MSISDN-H, the Signal

gat eway Wi need to map the nessage by
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
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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repl acing MSI SDN-H by MSISDN-F, | MSI-H by | MSI-F and
i npersonating the GVLC to the real VMSC, while if the

wore®sage43 s on MSI SDN-F, the signal gateway w PCT/BERI0p4/§26410

[
10 sitg)

15

20

25

30

relay the message to the real VMSC. The SRI-LCS and
PSL are anal ogous to SRI. and PRN for cal| servi

HARRSFaYSe YRRy Peedrie War rory MIMM sytserlers, indid M iggever the SRI-

argng esrt ‘6@@1@ fRod @RUSSR-HsOF id &ﬁﬁfrb:ﬁ&l hSarbgtidBand does not affect the
|an|C|t y adm ni stered or nade at sone earlier tine

)DVP’BLFGCPWWBWQ@F?ber Locati on Report service between
VMBC a b e« dReT L&E, P ehﬁ,RSQNréys‘gf ‘@hmcord is not
%an 1 ng s

speC| a IS a requl red’ subscri b
r egilsit st mtthﬁamf Rmt-NhRsané dghe SGHN raddmssé@@ rieeord émot null, it

L R SR PRI P B Ty R M S e ey

beésneseaerAﬁ’yRemgt tntiteoVERewil iS§t malthe éiwestuinh‘g BMbE MAP-Reset
o S S e N R
t htablighed. Talis widiqilsessausedHIRVHCo irsedSioDag tb dteadlgrxahgateway function.
i nf or mat i on | S MULTI PLE HPMN SUPPORT

Hnarcly SO0 REVECPSN, 16 SPEUTBLIEoRY Suspor MAPReset o the
MAEIN kgthHERYNS the Hmkdhﬁmm i meﬂNﬂAIB-Mset E‘BM@G Thid Will cause the
reference to Fi ure %l the latformw || gesﬁ;gg.inl [
OSBRI d1ooe | PR RSIOGMPE RSP CaMBH Gy PRI s Wil also
Pl @t UIR-POWEMSHSWBISkA tbaheeslgal@p@wawu@azn net wor ks of

each HPMN. Where there are SI]%%WCF rotocol variants,

speci alAlisighgly fey e iNMdPEPloh S &8Fords (i Wiengling Gateway

Ne& esbaeM%qf ROEMB e THR tMRE VERIRIA {$hdt empty and issues a MAP-Reset to
cont i gurati onbetween the hosting network and the

t dhgy 8GN theet SO N fields s niok epaiyf By bath cass pﬁa%lgr HEBgugwsr or HLR

= / - . .
e L
FRicathe VIPRM/SGBN- Ewe@esgarwndytelmwmﬁéod@teriié’RSHPWn after radio
?%bgt%f gp%sga%ilshloe% alﬁ WHP§1 a& e f{ER!ﬁ) ttQ iﬁ&?ﬁ%ﬁb%%g%o the signal

S|gna I Ng however can a
tfg"atwgtnfddaﬁomommn platformhosted in one HPMN or by a

T Y B YA T B RPgayNG NUMBER

I egdisdtioh Sroat a I%HM\JH foh @n Svlgn dlat n;gmﬁﬁ@m/aythmﬂmt adangr tdeerd, the

c BB PR 2y PG e G Rl B PRE Fmon, sine

netﬁ&@ id £ ReubRidiart R theisfnRIELNRERR, BE isthladatdwhl isses PHIC to the
oraré substituted FTN sent to the VLR-F in Insert
rl

SGE@CYUB fdéﬂ%"“rre%%@hat TPrEal Aeskoration proprdyrenag status indicator

%agem&?&tﬁé&glﬁmfﬁgke%c% of mirrored disks. It is
al so periodically backup into a non-volatile storage.

Since flhe 3 grdoratien eusydurs forees prdating LRV MG~ number, VLR-F
V' u&rflﬁ@xl AR mider b, @ é&negirbggﬁé DAl F‘EL(M?L[ mttlliEeS%' ERstency of

eway 1s transition be establi shed %/
[ rslulasrcabetrl datesthat are stored in the VLR-F for an MS that has been affected by a SG
fault with the subscriber data stored in the SG for this MS 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

controlled input '(MAP__FORWARD_ﬂCHECK__SS_INDICATION service). If the VLR-F
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with VLR-F and HLR-H. There will be no indicators
about the status of real VLR stored in the signal

wW@2106088245 The signal gateway will just map whaP@wEs2004/026410

i ncom ng nessages to the real destinations. Al so si nce

the HLR information is al ways obtai ned upon a | ocati
upYatSNeF regopes Byis ﬂ%@cg‘il@h%qm et aatyshall Frevprigrihe WFEwatlon to the
r epkOTIRL fi R BAIGE ﬁgﬂﬁﬁesaﬁle ElE@ah%% geraﬁlmcg %ﬁswesﬂoﬁatm
unnecessary. The P-Reset 'to The real VLR-F by the

faul ty Afiegnalresiat eﬁhay?l@alr geiswey yerfputse ther évlkmwng petions for the
S ULbAE Ny Qe AU AU LB OB A Ind 86 R dat 2. The
recovery ateway I's a ncern ut not the
VL-Reload thhell maﬁlerweﬁrOWlewdl%ue haokupV/LR wi | | i ssue

VAPH Res Matie FOR VAARBf CHECEJ S$ NEDICAGTONKE:vRe st osquired) mark each
M dubdckivBi recard BS SClgarl RegaitediVy sestingphe/ "CleblagS" inHieator;
nmessatjie MAP RESET oequestpo i VIR -FL BHE GSBilswieas ityMbh ere [bdakd;
fails, MAP-Reset will be issued to the signal gateway

10 when t Hte NVINW RBBET rredpest congpist e SSGatnuiﬁlBM\landl' bgtionally the HLR
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TN s Tl T TR S

Si 1ﬂﬁtﬂ{ledg\?{8§wm§t %d}leltn@amnngle rfﬁgvgxéﬁmgﬁﬁ@ qtfq;ﬂeshm) tdd@rom the SG
syst rke No dat e For

e fof YRR %a*geﬁmrfa N tie ot Ypapetign Information
USCJiﬁ‘lr R }ﬁgil REtoPAGE orte@Smdasi NelcEMe kil sublk&ridek-Racings for
returns the IMSI and MSC address. If the MSC address
i sthef§™MIsn FPMN, the corresponding record in the

Si gnal itihg s{a:’alts GW%V chtirfglresark intifeatbh e NRSondd B &8Son Gonfirmed in

the Si %na I ng Gateway address, the correspondin

r dalet'd Torgesniiick ¥8RAE to IWYOl@pthathP_URﬂAg EsLOeddlQy sqevice after

FPMN.
o R R Nea RO Rt Mok PHERENSERRILT 1 1 5
onI y t Nélmndue w%WTb Ol I@dewosedtired$ perfermetieafter receipt of

gé ﬁ{ c}) =recor &ioﬁAoﬁﬁ)ﬁu{?Eﬁf‘ﬁg(ggrees stabln’\éﬁheg?e@c% qis tthe status of

nofhe imdichtor {Ttocatsonguformatidnéonsiehedoif HRES' @4 eDdhiedan dCDfﬁﬁrtﬂaé"

SGSN a e f e is.-not null.,, it is in

the sott T AR UPBALR AL IO R achive s uaisbSoRRrort g reason
Sitga aht'uﬂgf tﬁatrﬁmy)r 'Ssdtsn iR dReS@ifirhed nlTELR/LBmainks Rinchanged
SG as the HLR n

nber _.in the NMAP- et nessage. Thi s,
RIS TS GRSk feo | G A Rt diec i igher of the
C Qo CUnkBovers S aatisdest "RBEmﬁxg\Nolt A 118WED 123 b&R relleRett bt the SG
i nsertSubData_ to_the si %é) gat eway functi on For each

SasResPePsRESBMASEE DA e PNHgasste Aviagnal wacgder this scenario is
MARoWRe ffighi@ $2he SGSN with SG as the HLR nunber in the
MAP- Reset “nmessa This will cause the SGSN-F to issue
Updat e@pRQN@tcHPC? ” agqoeds, Hadignsling Metseay ireceiiss ab|Upspfed.ocation

T I r
I hasl e MIOofAER MRSl B0, 4P P lfpbligponey e
pfthcarecmtstaupdacl@dgedrte Ebipdated’ha 16 offedl nemeﬁanms attempted and

IS set tothe VLR if the VLR field is not
er{%#?/\% oé\éagsaﬁgs a MAP-Reset to the SGSN if the SGSN

fi@@ﬁlﬁtﬁqﬁfb% enpty. In both cases, either HLR nunber
or

The signal gateway complies with the following specifications:

3GPP TS 09.02 v7.7 R1999/3GPP TS529.002
Q711-716 SCCP
Q761-764 Q767
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nunber |ist containing the IMSI could be used in the
MAP-reset nmessage. This will cause the VLR F/ SGSN-F to

w0 s®amiddpsiat el ocat i on/ Updat eGPRS| ocati on af t er PCHUBI04/026410
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contact is established. This will also cause HLR-H to
insertSubData to the signal gateway function. Unlike a

r eHPPR/LR23.0p0M3.POd@PPr0@df a MAP_PROVI DE_ROAM NG_NUMBER

i naPMA3ia9rversianrh.a 1 ReRasd 987 an 1MVBI that is unknown in

t heSH®3. Y0o0grsion T.68 Belpaset 1988 si gnal gat eway si nply

i SEBMD3eA0rvrsicacks.H Beleased 99${éGPP_ RSH3.4DfV 7t5me(2|0N/B|1 2} s

k NGOM, 03sli8rvesidnies.e Rekased 987/3GHB TB 12di0¢ &ivVErl 04t (2902e01)

si QRBA sp=t220R/9204 he si gnal gateway i ssues PRN to the

real VLR-F if known. After that, normal restoration

pr ocedumﬁreamhysbat pBarhételis caissed rmnthgecmreht atnpteli’r&nfaaaﬂ due to

VLR-Fta pl ace. .The SG re ti roc f.orces
PGy ComaroRt A SOl B B8 Pt Gpaptade and
f(:l:omﬂlppdrf mnh@l\ﬁhl?%daﬂgy cbl’ﬁfact/LclT- F, L||>]/SI in the SGd )

nsi st of subscriber data t are red in the
VLR-F f al\geigyRYth aﬂ&g S & dPRPRIE 8%?8“@5% Dy drstpyeq in HPMN

Wi HDR%MI\/ESUJQ;’NIF sﬁ’&’éd dﬂhé‘ s@ﬁe@ e@gwhfuhS@onS@hERrard 1'%1%/ M service

wi |l be achieve | enent ati on option,

ndﬂrw“csmoan%%P &PR%rW?IHM&ISWW MDY Vel rlfeere are S
SURAATSIIL berbie m%kshm %a%mm Q&3 HI R ac%mmg%efmg:}r Ml all these

services that all ow subscriber controlled input
mltAﬂanﬁEG@@ngmmnser vice). If the VLR For
SGSN-F receives this notification fromthe SGit shall

forwar %nﬁaerefé% 'tlfe!n{:ﬁ; tl@nreﬁlodésﬁﬁatlm The gstglﬁrt acki?% og\ﬁbsequent
A:‘ lt gft rlﬂ&%&l&n Svift Ib%ﬁﬂ dltl g)eﬁ@egh'%ct@o pgurtle 1t[181§ctfﬁ1rtl?e pol@iClpatlon

q’r at ewa
foll oW @ﬁ%qg P{ Sat%é%?ciﬁl @81 d&&xﬁtrgngggrog%n{i Ft?bsequent

have b?% {Snsf\%‘f‘l Qhe%%{)%h g 5l 1t1a1|ga e%/%%fgup ““if the
MAP_F

r oamer

RD SS I NDI CATI ON s r equi.r.ed .
or K dh ST bBE REBVE S8 ol Mgl S e signel
sehatewag. t he "Check SS" indicator; - send a MAP_RESET
request to the VLR-Fs or SGSNs where its MBs are
Iot;ﬁAa&e ,,»1Ne MAP RESET request contains the SG number

J 4Znal_l_y_t_he_Hl=R_l_dent ity List. When receiving a

@éﬁ%l_nm_cal_l_am_l,he VLR-F wi Il derive all
MNOPvsad itigg_InfoaFors@Meli t her from the HLR Identity
irequegti f present), or fromthe SG nunber. The VLR-F
ViMAPt $ead_Ruting tThiosBorMBM wi t h t he i ndi cator "Location
lIntspomgt i on _Confirned in HLR' set to "Not Confirned"
aMdARi Fdrwerda8ltarty dessagé |  sjubscri ber tracings for these
NB4O-rdduesist at us " Not Confli rned" of the indicator
"I ARt Foowardn$taiindesage Conf i rned in HLR' forces the
VINROFedpondenvoke t he MAP_UPDATE_LOCATI ON service after
Mgplposhamnsho@ﬁ f MewaBentijcated radio contact with the
NBreoaeesned.
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

_.7

D
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When t he MAPJLJPDATEJLOCATI ON procedure i s perforned,

after recei pt of the MAP

weoonwsaisflithg t he SG nunber,

5

"Location Information Confirmed in HLR"
the MARPJU

" Caonfirnmed" | f

UPD ATE _LOCATI ON acknow edge

the status of the iPCi/U81004/026410
is changed to
DATEJLOCATI ON procedure is

e A4t ServicrCay reas
i$aBest or "l ocation | nfor

bn, the status of the
mati on Confirmed in HLR'

eeeopadss n the VLR-F i s de

eMeithdlaih Spraisgeldenéixcept for the case that the | MSI

| et ed because either of the

asqisen received fromth

I MayPs Atiiyeiter dvave Subder i ber

" or "Roam ng Not All owed"

A APPRAITEatd DEAd | NIbHe eque

cesgnseo | S shown in Figur

b SG in response to a
5t. A signal trace for this
e 52. For "Not Updated"

ERIQPdBeadtivat®l THAG) Mige Gat
O{éqﬁdsp n nessage,

t he MSC

bway recei ves an Update
and VLR address are

KMIARC DBELivate! PfaB8 MidHel NE
eeHodsest at us i s changed

Si gnal i ng Gateway and the
o "Updated". A log of all

SN m§?a1a§st artenpt

2d and received i s generated.
eway conplies with the

AR

3GPP TS 09.02 v7.7
716 SCCP Q761-764 Q7673GPP TS

Waéée%é?m&%%@%"’ve

f\l‘ CI aVal

&SM 03. 60 version 6.6.1
rsion 7.0.0 Rel ease 1998 GSM

5‘}‘}3‘}’ ??fﬁékhsﬁ?ei?%} i
eDﬁlﬁWa%@F@rﬁaéas ed

[&SROBSeNnf or eseeabl e _cons

ase 1998/ 3GPP TS 03.40 V7.5.0
pn 6.6.0 Rel ease 1997/ 3GPP TS
OFTA spec 2202/ 2204. There

n the current inplenmentation

jo_ I\)’\OJJI\)ZU_"(')““(DI_“U)ZSCD““_'C

M APeRegisiern 8P reqestt he fr

derations. These will be
ee- upgrade and support in the

nmaViAPeRegisier SHraspense . The

si gnal gateway handl es the

nedpPndctivatonSs neqhisit SDN- H

stored in HPMN HLR and

NBVISPNA étivateo B8 eespanst he  si

gnal gateway function. There

ardARaDyacdedta Ssatytiesie (Ci

rcuit switch, HSCSD, GPRS)

wiviale IVEICHIE B8yredpohsebe |

nvol ved. And there are SS and

RPSKfeyiog e VIY ehucshal |

reach HPMN real HLR accordi ng

— - —

QMAMInterdoBatd! 45 Ij'eﬁfe‘)ﬁ& SIT

uat i ons, the signal gateway

WIAP! Pltge MS RlghfiET T el ay

s themto the real

AP L OES AkpduiE TSt

i nteraction. Subsequent

I LW [T De diTe

MAP-Restore request

ctly between the two parties
tion

MAP-Restore response

MAP-Forward-SS Check indication

MAP-UpdateGPRSLocation

MAP-Register-CC entry

MAP-Erase-CC entry

MAP-processUSSDrequest

MAP-UssdRequest

MAP-SSInvokeNotify

etc

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

2204.
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fromthe signal gateway; or 2. maps themto the real
destination by initiating a new transacti on and

waseent iterations will go through the si grPel/us2004/026410
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MARIRbT et Sisras avbaga

M@@%Eﬁ\%ﬁ ggﬂgﬁ‘; %%m % frtlgés}y Wl\’l be supported by the current signal

I\M@tdﬂ@m dctisy GRRS d@ayra&patt wsll n@n}uesﬂdltlonal functions from the signal

P r at Us. respon Re
M& : eq l%&s'%%é%wqasl egl\?leed bERRS rerc'ay router—too E‘)gg only hddress the
r dﬁﬁ@m@m&a&bm bf GBRY hﬁe_Cent re request

mﬁ—ﬁcg% eord\#pgfgggﬁ)g 1S gg@ RSEF is routed with CAPA=MGT-of-IMSI-H
Mckl?_tﬁetSiG&I K, Whae theMaelgageaspiese GMSC-F, possibly GMSC-H, the GTT

gateway function. For exanple, all the procedures
shown in Table 47 are handl ed by the signal gateway.
TABPES 47 Message MAP_Send Routing_ | nfo_For SM request

VAP_ Se gl Rty 3fi B 508 15141 'Hel%gﬁﬁlzﬁﬁm in an operator, GPRS service is
MAP_For war d_Shor t I\/lessage MO-r eqUe

bydibee dpureyer when IMSI-F is used, although

ate Trace M
agt hg message to a Signa ?gateway The Signal gateway will modify the CgPA

address to SG-SGSN-X and the CdPA to the GT of the HLR-H corresponding to the
MGT of IMSI-H by issuing a new transaction between the signal gateway and the HLR-
H. In particular, SG becomes the SGSN number to HLR-H. The HLR-H interacts with
the SG and SG with SGSN-X subsequently (e.g. insertSubData, acks etc) with their
corresponding transaction contexts.

When CancelLocation is issued by HLR-H due to an UpdateGPRSLocation from
another SGSN, the message will be sent directly to the SG which will then maps to the
real SGSN-F by issuing a new transaction. When SRI-SM with GPRS support indicator
issued by a SMSC to HLR-H that also supports GPRS, then SG will be returned as the
SGSN node to the SMSC which will then forward the message to the SG which will then
forward the message to the real SGSN. The Signaling Gateway 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
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.
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request MAP_Dectivate_Trace_Mde response MAP_Purge M
request MAPJPurge MS response

wORMs 8245 Aut henti cation_Info request
MAP_Send_Aut henti cati on_I nfo response
MAP Del et e_Subscri ber _Data request
MAPABEEASe Subscriber _Data response MAP_Regi ster_SS
r equespda@EPREbosrem SGSNEX poths e | IMdRsaetfram Signgbug Gateway
r equesignaVisPtesay ifwettion SB GREEBNse | MAHLBeHotia GMSC-HE IS
r eqUueBIGMBE-ID&RT i vat e SS response MAP | nterrogate SS
r equeSCCRERIIddA ddresgat eSS r esponsSEAVARLRY AgearehdS
request MAFTPur ge_MBIGEBFponse MAR- ReseGT:equest HLR-H
MAP- Rest or§SN:equest 6MAP- Rest or e 1esponsgN: 6
MAP- For wardE:SS Check i ndi cati on MAP- Updat eGPRSLacat i on

PCT/US2004/026410

MAP- Regi ster-CC entry MAP-Erase-(CC entry
MAP- pSOCB €alibBddnsest MAP- UssdReguetCalling Address:
MAP- SSI nvakeNot i fy SGSN-X GT: SG-SGSN-X
SSN: 95 SSN: 95
TT: 0 TT: 0
MAP level parameters: MAP level parameters:
SGSN: SGSN-X SGSN: SG-SGSN-X
IMSI: IMSI: IMSI-H

IMSI-F

Note however since SMS will be forwarded to whatever the HPMN-HLR will
return when it receives a SRI-SM(MSISDN-H), then when MIMM subscriber registers at

5 aFPMN 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 to translate 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.

10 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

15 instead. This case is illustrated in Table 49.
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etc In sunmary, all MAP nessages goi ng through the
signal gateway will not be affected by the signal

w@2a080e8243 or t he normal services. For | SUP nmesBEmES2004/026410
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the signal gateway is conpliant with OFTA-2202-3 and
2204.GPRS | f the M MM subscri ber uses I MI-H
registration in an operator, GPRS service is
cqrpmm@y the sane as a nornml subscriber. However

h Edb&iSS4ta fRInl RONOH G:ﬁﬁ 5§54 f’rbﬁrsi LBl
the I\I/I%MI\P/IiSs‘tbgslgrl berg will be sup eg(ﬁ : S‘@%anrtleway

S| 9T CFARE AINER dGIERE |on “GPRSd %I‘@Q]?&JOA dré’g's' '
require agdgitiona PI wogs from gnal” gatewRyx

The |si gnag Qatevay g then need be a rel aygfouter

too.l Ve oy addr eg the MAP signalin spect of GPRS

her g. Sl nce Updat eGPRSLocation wth INBI'-F is routed

Wi thg | -H by the t.he

maséage g %es dafl%s]ys aveE F. possﬁg%%y% m%—lg‘dfirﬁﬁs S RE

Wil | d|re Ntherre agetoa3|gnal g pay . Thg }
PA a ess to

Si gnal arrxiavvay W | é)dm)dl fy the

SG $GSN- X ahd the CdPA to the

cor ding to.the MST of | MSI[-

}r aﬁﬁg&fv 1 ratmméersg @%@@ Eal K %Veg%'f’i“ IS_: HRH
n e ! } r Na) -

The HLR-H interacts w th the SG and SG with SGSN—X
subseqliracy i idugiratedria Ejguegdhat a, acks etc) with their

Corr esReRIhA G- d¢ ?s‘lﬁﬁ‘%éd% rép?&&ﬁ’%ﬁesSGW @0the HLR-H when the signal
Cancel Location is issued R-H due to an

Ugdlat 8GsRaesateg delf fo tfhlé npc@tﬁﬂ,RSLIh@atms $higds e¢ause: a)
b ' ks
@G% 1dl56r I%Ejfnlle)ﬂ th CSI\IIQQ? th%g‘s bﬁ’bGﬁRg in wﬂm\@%ﬁﬁgﬁe x&{{%qlot be

roal Sl y 1ssUi g a new transaction
wiablh tCG@RS i€ SO is Fr¥{dti andtbd IV LiRsasldends tsystitl FSME@hich nelh]R- ikifluence

R RSB B e Sl Re o R ARG B sena

measwsgels host¢da FBMNhdtehrkvsiirlck Ftﬂﬂbmlf ot \han@bdbdh & thiessge

T = TR T L T T —

otorfidiiRa M@R1®I@ﬂabuﬂi@ anbd hpdaﬁ‘: M Ve sifick ahlstlﬁ)vdl\h:@ two separate

at  SGSN Ia s th
¥ Bt AR R P TP RNGRc T T estieD s g A=t et oo ditinguish

doubl ® s&&pttlibeMS@N%E}nMS'Bﬁ)mbWﬁ& t8¢ MIhvon sﬁl%Gﬂlbcetr%rl%glstermg
wth GPRS at FPMN. On I MSI-F registration, we wil

oHl VWi ustrate the case of Updat eGPRSLocati on by

SGSN- Xp I@%ﬂ%ﬁl(ﬁd%@&! 1@aoﬁf\€5&l bal aSUARYN SeddBtwaA SN and

SSN is 1001-0101 or CD. is case Is Illustrated

i NSEABER torgrovidpfe mtgractlons 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.

Sul ng a new

The association supports the following actions:

- IMSI 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
radio 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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updat eGPRSLoc from SGSN- X to the Message from
Signal i ng Gateway, signhal gateway function via GVSC
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SCCP Call ed Address: GI: MGT-F GI: HLR-H SSN: 6 SSN: 6
TT: 0 SCCP Calling Address: SCCP Calling

Ao“d‘ﬂéé@roce;lrwessfwwnﬁ@s SELYICESN- X SSN: 95 SSN: 95 TT:

0 -Tfentificam prespevreipidanet ers: MAP | evel paraneters:

SGINM fegatiorgeepdusG- SGSN- X | MBI : IMSI-F IMSI: | MSI-H

Not e however since SM5S will be forwarded to whatever

t he HPI\?The RIGR N MSCt\éItRJ pISOGikToN 1§ ereatectatitheciolleving occasions:

SRIC | PR V\,hen M MM subscri ber registers

at f“reE‘d aggclhgdyay can present at
> iﬁﬁkﬁ t‘%@%i ?. e °§m%@”ﬁ ﬁaﬁ'@fﬁ@“ eledf o
18%

d‘p %e t | on Cﬁ%ﬁn\?
t hé °rgea “%ﬂda ? %‘Mf/a O YECT OP‘frathO&tm

Mhoert ?&1’85&5%@? ??iltglt?ﬁg%ait%%@?@g b SR e wpassosiation by

l n%ﬁx!imga H@@@Nnesl&/&gei:@%brﬁm@mﬂdm&uldr M to the ViLrli Td 86t the VLR
t he HPNN based APN-H .need be

to DN-F, Simlarly,

mw%@a r.the PESN trapglatpe s sHEPH A YR ABRbE Vip 4 tiapslation table.
Vayuridghe cCEEahhettieR NSRS MR14s8® RO 600patlont LU bAE GPRS
data enhanced signal gate (not here yet today).

Al @Cto ROMONAAS; Bils3 EPHases 'Oglyr%ﬁa e plassyh gpodeig] appratign can perform
regéss tp%c% reS YP8 HRREL B YRS rﬂéﬁ@ dﬁp l{éééz OS%BI'?@E@OH THE Sssociation

case is illustrated in Table . | nsert

Subslt be beitiadiba 4 conbippdRRA Nbésmgi@tef arftpmtl& gRadonpegtion has been

Garfe@{%}f to SGSN-F via GVWSC-H SCCP Cal | ed Address: SCCP
Address: GI: SG SGSN- X GI: SGSN- X SSN: 95 SSN:

95 TT: Thg§ assOciation is updated on the following occasions:

- When an MS changes VLR;
- When an MS changes SGSN; and
The association is not updated during a CS connection.

% from an

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
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.
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SCCP Calling Address: SCCP Calling Address: GI: HLR-H

Gl: SGHLRHSSN. 6 SSN:. 6 TT: TT: O MAP | evel

MAP | evel paraneters: NSI SDN. NS BDMUS2004/026410
MSI SDN: MSI SDN-F The trace is illustrated in Figure

53. Note that F-SGis not used to represent the SGSN
at_the HLR-H when the signal gateway is presenting
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r out pSCEP 6&BN AddréssSG, and b) VLRSadir@disd Addsts: | |
F- SG whi chGTeal | y | ACHSGSNX t he ilnsert &@bData SGSN-X
par ajret er SSSdi | e rodm ng. This probl ensgides not gari se

if the sidgnal gateway is hosted at FPMRInetwork ¢si nce
F-SGw Il not be needed in this c¢ase. For GPRS
ser v| 8€CP Chiing Addsesal so be conbi ngdciplit ress:

at t achmentGT:nvol vi ngMSarRKi ned | o¢
ar ea updat$SN:Howeveg since this i
updat es from VLR angSGSN to HLR
Si gnaMAQaLEVBY Paame@isst i Ngui Sh WNRPA DD evi@RratibRrs:
MBI SDIRIBPAVBUSDN- F when the M RPSSA IRAT-H S
regi ssermg)A MK, The conbi ned gNpRABI®A | G-akRiceed

by a
5 5 YRR, VAL e

ati onggnd rout iSESMSC-X
nvol vgsNt Wo separ at e

espectively, the

provi depf Qendinf SAAE 5

association I s create

nuaktvenhaged. t he SGSN stor es the VLR nunber The
associ at | ' na t hat, ar
ot - Goid Bt dnt S6r R ARPLE A8 W R 3 uk Y phence e
s upspondesalsorpoed lrhfdughvtheghgxahmg)ﬁsteway dshebbwm it Bable HNd
detach via SGSN. This makes conbined GPRS / | M
atf ag F%id- conbi ned GPRS I I M8l detach possible, thus
savi RgFad — A
and RA e |
r adi jo- R 1862
 r om 341 WEIe0AdIFESS SGSN. SGSN f of %98§ail?®@¢ei§pdat e
to the VLRT:- Ppagi n?GTSMSQ{ cohnect i @#: vi a th§1\@%ﬁ
- Allert prsc%ledures or non- GPRS servi c¥8Y: -
| denti ficdilion proc&dure; and - MM I nfoFRat i on 0
progedure. The SGSN - MSC/ VLR association is created
at t|RCGFEg Addissscasi ons: - Co[rBCAREallinBAddregPRS
attdch; GT: SGSN-X GT: SG-SGSN-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. SGSN-F MT SMS CDR is used for SMS Inter-working settlement.
Special rates may be negotiated for the specific HPMN IMSI range 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 IMSI. 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

100



- GPRS attach when the M5 is already |IMSI-attached; -
Conbi ned RA / LA update when the MS perforns | VS

wa@eaaois2ahd i s al ready GPRSattached; and - ConPCTEs20RH026410

10

15

20

25

/ LA update when an I MSI and GPRS-attached MS changes

PR R P S AR FREF L bbbl g Behween
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can Eerformthese procedur es. S attach wa
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BLBH ith cqrrespondninethei MFT-§ ll?é ra@s%g she epbled H\AGIF Hwith the

' EBrPe'sﬁJn@QgQMG@’ gorpRed &A gub% ubtR &AL BctRink ill bBPrdeRd through

connecti on has been rel eased he association is

uphd digsaliegCatEalf. ol | owi ng occasi ons: - \WWen an M5

c hange&o VsRen SG%ﬁeégxgé\%gwg%?%ﬁLﬁ%G 2B t-gl'kﬁ‘esents its FPMN

associ ation I's not u ing a connect’i 0
WBErGT hethvBIiR-H sp ihelﬂ eresppoding E8.ROBNEGBreaanight lbﬁeperfolmed For

ag%gﬁsileati% 9 rgulg r19&qgk%{j al\{ﬂv&e{a t‘b qﬁal&:o&gﬁ%&ﬁ QO %’gll / foxjgérdinge numbers
updat'es proce trace 1's Shown 1 n Figur
SWhilé\lwandmgqsdadéG st Mﬁsﬁ‘a‘k/&hefﬁw &Tt oo MBRSBNHdstiipethe signal

sub ter at SGSN- X with | MBI -F.
%gﬁg@sﬁﬂ ‘sh/%@%ﬁ‘S‘lSP“’% -V) issues an SRl -SM
I\/BI SDI\’FHTls WiillustrRE Babbesdr usingR elgfsrS I 43-anl ewbrtipie GPRS
support. HLR-H has the address of the Signaling

%@ as the SGSN and returns it in SR -SM response

Si gnal|i§ ‘ V‘é\fl?%% V
Tabl e [ ESM from SveHER pssaae from
Si gnal ﬁ%ZP(f‘a%U@Wdfeés SGSN- X vi a | GUSE-GallsbArdesy | ed
Address: SCER: Cal | ed K& EsH: GI: SG SESN- X GT:HERdR- X
SSN: 8 SSN: S8NTT: 0 Tr: 0 SCCP q,al | i n§SNddr ess:6 SCCP

Cal | i ng Addféss: GI: BMSC- X GT: |SG SMEE: X 0
SCCP Calling Address: SCCP Calling Address:
GT: VLR-X GT: SG-VLR-X
SSN: 7 SSN: 7
TT: 0 TT: 0

The reason that a FPMN GT of SG is introduced is because HPMN HLR
procedure could be based on the subscriber network location. For example, sometimes
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, to 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 HPMN GT. For example, to support national roaming, a HLR is configured
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SSN: 8 SSN: 8 TT: O TT: 0 MAP-LEVEL Paraneters:
MAP- Level Paraneters: SM RP-DA: | MSI-H SM RP- DA:

wo B0 B28V RP- OA:  SMSC- X SM RP- CA:  SG SMSC- X TPET/US2004/026410

10

Sendi ng SMSC address and the recipient address in the

MAP nessage are, al so chan at the . .
AP IR AP e & o Mah 100 e Sin b Sooliged fis a roaming
I ESPTR i FANGREST idviRded rédagnS gnal i ng Gat eway as
shown in Table .. TABLE 51 MI' FSM Response from SGSN- X?
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SVEBC- X GI: SMSC-X SSN SSN: TT: TT:

Caﬂlgnah@taawrfewon Sode @ﬂNunﬁ@vcﬂﬁ dFhdsis: llhc;qratecsmbk Br:
SG SGSN-X SSN: 8 SSN: 8 TT: O TT: O Signaling Gateway
eﬂgﬁﬁt%g a CDR for this transacti on and can be used

PN

to g ¢a/ dirscount SGSiN jim o
i s u@%é%l’ﬁﬁ;f R FAZP worki ng ey ?13%?;5& i’; Girtdway -
rat es R um; at-ed—for—the—spect - "I'Vi.)l e
rangeS(Fge dtg‘gmégs ubscrl BGFT Called rlesst\;ﬁ%‘%

for this ario i |n Figure 5 '.SENDA )
UTHENTI CA USSD AND SUPPLEI\/EI ARY RAP SERVI SES

ONI MBI Al L NAP rressa es on Aut henﬁ I cation services

suppl rV|ces and ussd ¢ are based on

| VS §é‘ﬁ£§a¥9§ grefsﬁggfﬁt ed by Mg,gcébé:%?lﬁ’gl\?fﬁld&eéﬁ can
trigger f(ﬁ’ aut hent on servi ge. de servi H&RéH

conduct ed et ween \/ﬁ/SC and VLR, lpetvvee%SN}LR and *HLR,
and bet wedn*HLR andYSCF. Since the sigh®l gat evvé)y i's
onlyl a virtual HLR VLR GvsC/ VMSC, [the only tine the
signal_gateway will be involved is between VLR and HLR
conmuni cati on. When the MAP nessages on

Send- Affihh eigndldeees rshownisdligreary servi ces and USSD
services are routed on MGT-F between a VLR- X in XPWN

a 554 Vi a the si gnal gat eway, they are redirected
! 7 Seng gatevay T unct QAR OTURE bfflfe Parameter
Type

MAP-REGISTER-SS IMSI Subscriber identity
MAP-ERASE-SS IMSI Subscriber identity
MAP-ACTIVATE-SS IMSI Subscriber identity
MAP-DEACTIVATE-SS IMSI Subscriber identity
MAP-INTERROGATE SS IMSI Subscriber identity
MAP-REGISTER-PASSWORD IMSI Subscriber identity
MAP-PROCESS-UNSTRUCTURED-SS- IMSI Subscriber identity
REQUEST
MAP-UNSTRUCTURED-SS-REQUEST IMSI Subscriber identity
MAP-UNSTRUCTURED-SS-NOTIFY IMSI Subscriber identity
MAP-FORWARD-SHORT-MESSAGE IMSI (NOTE) | Subscriber identity
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net wor k, tIHen againlthere is no need fBF: the FPON type

of for the signal gateway function for the FPWMN
net P leftal pardrgeteds! ust rat ed i n Tl Rele®d parameters:
¢ | IMSL: IMSI-F IMSI: IMSI-H
MSISDN: . MSISDN-F MSISDN: MSISDN-H

A Signal Flow Diagram for this scenario is shown in Figure 57.
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 VLR-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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TABLE 53 RegisterSS from HLR-H Message from Si gnal i ng
Gateway to VLR- X via GVWSC-H SCCP Cal | ed Address: SCCP

w@2dobeB248ldr ess: GI: SG VLR- X GI: VLR- X SSN:  7PEE8NIS2064/026410

10

15

20

25

TT: OTT 0 SCCP Calling Address: SCCP Calling
Aﬁ% GT HLRHGT SG—HLR—H SSN: 6 SSN:. 6 TT: O

roaoao 1

ol || | £ Tu.;v'\ﬂtlL ij, A —Fi-a € P T ™
|VAP_ Ell]lfﬁ‘}lﬂ thcnr i hnr |tg_nm i "S‘\ “NMARLERAS
| VSl S§§E dedfep Ly PP - ACT) L allsdAfspess

Subscri beF‘Tl dent | tyS CTI VATE- SS ¢\l

identity RBI. | NTERROGATESS | Ml [SubscriSher i den§| ty
MAP{REG STER- PASSWARD | M5l Subsclri ber Tldentity 0

MAP{ PROCESS- UNSTRUCTURED- SS- | Ml Subscri ber identity
REQUESE PryelingSittgse:T URED- SS- RE@E@CR felinsAddiess: ber

i dentity WNAP- UNSTRUERUERED- SS- NOTI FY | MBT: Subscr PEELR-H
i dentity RPN FORWARD- SHORT- MESSAGE | MSISN¢ NOTE) 7
Subscri befTi dent i t yYWAP- REG STER-|CC- ENTHRY | MSI 0

Subs &apdeyelipaemeieryy MAP- ERASE- CO-MhfR¥el-MBlanStdyscr i ber
ident{Mﬂl NAPEH Only when t he | VSIIMSIHIMSERMSI are
recei ved together fromthe HLRin the nobile term nated
short Higasadfeis tiSimal Bow Thldrem Sk this s@enaitppl enent ary
list. USSD MAP services from GSMB. 02. MAPProcess- USSD
reqigstyi s the only request for which content nay be

nodi fi er he opti DN-F p
Vhp reSte e B BenR ¢ SR BT 08 ToRP SRR Flal s oo
nmelssage thiese govitty withbe s dshaoghg Rabscdisd EwayIMWBuBscriBers.

because
MMS, IN/CAMEL AND 3G ON IMSI-F REGISTRATION

These services are same as normal when IMSI-H is registered with an operator.

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 essentially 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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VBl SDN-H may be used to address subscriber data in
gsnSCF if the USSD is further sent by HLR to gsnSCF

wo e0ospr82eessing. This is illustrated in Tabl e BSI/UTABLE6410
55 ProcesssUSSD fromVIi R-X to the Message from

Si gnal i ng Gateway signal gateway function via GQvSC-F/ H
t0 HER WA AMENBS T (AR SON-F sep painaread otheneutperiber data per
Cal | ed TRAEN ¢efisuin Gl R-H GT: HLR-H SSN: 6 SSN: 6
TT: &) MNumipr SESF7 madssagayhamdlpdexieh dggronOakividugl message statistics
Addr esdnurgrer off RpdetGocgignylmex Sdspribpr $8, SRITBRIGM etc per
57TT: 0 NMRMNevel paraneters: MAP | evel paraneters:
| VBl c) IRBinefsthiigrs at| BN sidisi 8B geBhBRNo fFroMBerSDNFPMN (can be
VBl SDN-didedSilgmalto Braywmcidl agivamtis) @t athitimes @esvagel muriser of #FTN
shown iassifiedat @np TimeShaverdgard yf callsemada and received through the signal
net wor lgatemiay patsablsckisSDefce. g. USSDRequest, USSDNot i fy)
10 i s santTrificrdpertidudd adi Cadlatalfjc dndwinalingansbagn adaffgat eway
whi ch) iGurteneatrabbras MA@ tnRacibnd hed BBUMesIl Sotal @mber of these
when t henswtiesrin baourr egi sters at XPMN with I MSI-F, the
Si gngl oateeeyul\whild ardialko gksd winld tdayont JTeaiAEALE FaMd Ay be due
si gnal tgatsmaignilingt 0. E:edH mddsdgeXs Bitlirnad $Bed BRI (0RA {00HLR) or
15 t he si gpab (@atcem@ytiod) MMM WilsEdes a6dsineanswhiest)esponse
fromVLR-X to the signal gateway will be relayed by

the si gmakep@at emete doadkctddlaily)GvebkiiRatll mbhhE/. CastsRdMrapbrts can
Tabl e, 56. TABLE 56 USSDRequest from HLR-H to the
w@@%@baﬁ? PR SISEHHSF 1942t way si gnal gat eway function

to VLREY tiﬁ:%hfoﬁﬁﬁlgﬁ‘.éﬁdr@ %hm&ﬁ%i%kdc@ﬂ_tﬁ@%l%%@ filefather
SG VLR- X GI: VLR-X SSN: 7 SSN. 6 TT: O TT: 0 S

20 chan hpdingithe d sgontisdetpindthe PBnlackdtaie siatisticrwil erappddy calculate
Scﬁl&'lflﬁy ktatistics.

Transactional history data (such as MAP/IUSP transactions, roamer history
information) will be logged in separate disk drive from CDR data to improve drive-write
performance even though both sets of data could be mirrored in each other’s drive.

25 SRI and SRI-SM logs will be in both transaction history data and in CDR data.
When they are in CDR data, they use CDR format although a different call-type from the
other call types (ROAM, FORW, SMS-MT etc). They will also have a separate DB table
from other call types CDR.

There will also a configuration option ON/OFF to control whether ISUP/SMS

30  unsuccessful calls 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 AP,

text file, XML file, stored procedures for DB etc) where the administrator can configure
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FRMNf&kationd d)nlS/ a@mfﬁ@éﬁﬁ{dé WiYeaNakéde cedy@slcy BRdignal gateway
instructions will be proxied by the signal gateway. It
sfuﬁ‘éitoné’#ﬁ‘%%fll}é&ifséf‘@ ¢shave any pr obI em here. For the
SS7 pardig rﬁfmé@ate%l@ﬁ@lsm A 1n°' cé’é’b bk citRGMaies or
further Than NG AND REP system has
| oggyhings. fila MIBahsol snpmtaIsettandréetcsﬁﬂ\g%methpéw@a@ttlpmnd set run-time
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ndi, Vi tistic
i Pey Blog N S50 5 Fieflan st bmb Bl et agfRBRET g e
20 FF?M& cdh) takoaRB the Sétaltlbail Thée ata iAMNoSdigayabe &396-8@Rdby status of
gber of roanmers in FPWN (can be divided down to
pridY PRIt ks) at any time, average nunmber of

#FTN aggke@nedalad medhy td diffay BY AhRY6S diffebntGrlbisal e caN Ghe

recei ved through the signal
interfaces cover the'system signaling links for sending and receiving SS7 message, the

ISUP loopback signaling and the external database. In case of major breakdown of these
25  interfaces, there 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 should 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
30 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 control flag.

106



gat eway per subscriber, etc d) Traffic report such as
Call traffic and signaling nessage traffic e) Current

waovsers2eas MAP transactions and | SUP calls. ToPEik/US2004/026410

10

15

20

nunber of these transactions in a hour f) Unsuccessf ul

calls are also | ogged with reason of failure. The

f ai | ur dhpgxten &andigdnteesrtagapthd{FoPrenyisy epdrogmendy 1 or

mes s ag@rdvBionRf bideantiMaeR trSBltctlbrﬁs cBredldo te WwgbtdR)ia ON/OFBERtch.
oes not

(e.q. est on MM. su nswer

brel Hhe i ered BCE oy e TR G0 § e farem.
MoAYGRh Will l@«@eﬁl@tﬁteaﬁﬂleﬁ aRalohs CPaNadiardavdctibn Res@dedling certain
cust oner uj rements. For generating nonthl éﬁre por.t

BRI S FLP%. -BR Sre e, thesignal WW@&? phhqose todEiRgceraimfype of
hodsdi G sdoBE e; gn'glﬂltsrbo(iil?e& thelsBnditpesNEBC chpgleué fiat ¥s end. The signal

statistics wl be saved to cal cul ate nonthly
steateney p@salsorrmﬁfslaéismﬁ Basep RV &he Herad a%tﬁW%)scan also choose

M%ﬁ’fél%{ﬁpr L&@ﬂ@@%ésgagés s tRANBIIM bbb iérsi Hh B ABIdIAR) normal

ogged in separate disk drive from CDR data to
i r‘rpatlwea&duf ibesignpl gateve instinmfded. diselan eugte dppkissd baeqdon

each other's drive. SR

ﬂ@E?OOé&% Zﬁﬂ%giﬁgcﬁh%ot h transaction history
(%%E At a. V\henthey are in CDR data, they
use ?orrmt aIthou a different call-type fromthe

ot her €& areygprosat¢dAon UR:@QWSWWBIEﬂi??ma%WRAﬁfmsaCtlons
C@%y zf.%vs?orgd ﬁq{?ea&a]ﬂbﬁse%é Qa?h Cail @81.“1‘09;2 Hﬁﬁtl&%amﬁﬁ%a& update

uration”option
c arftdDH iniPid ehse takbﬂtllﬁdeswaolwn@dl eckwisfing COR drs safe-guardefgudch

o Mol AL TBELSPl oy U L shidbenghihy b

daddaitioral anmﬂlamwmga mgnlimste telgathemansacti on type

e. Par met ers no {0
§/ es? | g@ggvggr S grﬁlcopvgét&d ﬁgﬁgsncrfo nwgll‘t 61'6 g\lol gll) fd Pma%ioased on the
PrASN . $ @ fianof the WCGD)R) M ansAidsivh @ GDRefilts @rexeaial OR&ms can be
et ) calnddé\ ‘{) ed on/off based on switch
ygipdly "ON, ADM NI STRATI ON, MAI NTENANCE
AND PRAVeph &N B g rehfeldeouctMHRObe r%moﬂﬁzaﬁbﬁprocess

system supports provisioning.interface | ncl udi.n
brigitsePL-dffde irba Appmaryekey qur@aﬂmemqm CaPRFSriR adhe call detal

PrecRAHERAe fiRlc1dHRBnRGkd WMTedwe 1€ adm ni strator can
configureSystem configuration, dobal Titles,

Partici pati ng PMN based configuration, di fferent pool s

of TABLEGR- al | ow tables etc. Napping between NG| SDN-H
arYdfd&/&hﬁDB\EEmmt | al so bEiforenavaiFkeekmisi ng t hi s
iintgrfypee. It will al so| Bignging Tabwaytid defi ne network
depabDhie {DBMVENYYS peci f ySkhdinafHIovVIRBIWN t hat 4re
Pacdli SétpRtreidnN [HIAi VS EEfMéti®e Call Duration [HH MM

SS] SS]

Incoming Group/Trunk Id Outgoing group/Trunk Id

Calling Party Details Called Party Details

Backward Call Indicator Forward Call Indicator

Call Reference Additional Called Party Details

Call End Reason IMSI-X

MSISDN-F MSISDN-H

Originating SRI-issuing MSC Terminating VLR

MSRN #MSRN

FTIN #FTN

Original called party number Original calling party number

107



depl oynent. If the subscriber opts-out of the service,
t hey shoul d surrender their SIMcards even though they
waowdos/oe4abl e to keep the sane HPMN MSI SDN ( WhBCEUS2004/026410
nunber portability applies). The FPMN MSISDN will be
guarantined - suggestion is to quarantine it for one
npSMBCi nst ead of nornal |Mesesge temathhs. The si gnal
gplewdnatipg SMYes a web i| Gal FoapediipReasdmi ni stratfor to
dphiammediste Sequreocsps and 1 Bequencessiotient ed ri ghts on
d| Ptlecenimoper at ors of t ke si gnal gat eway
configurations. Only admnistrators wll be allowed to
ac C ess Thercal typy wil &dsdagridfergaiCDmY pé, WHEH 4s®bati: AllURdWarding

/ERESHRLE R o B P e gt

M B-r8htFR &b BPRaMEnF Bheddide@rds a%\ﬁéﬂeﬁ&a fmﬁre&&dsr @51! beYgs),

and set run-time informatjion. System can
5 r eNPRS(syprlsmentary sivises) ahESSY serxies Fasaids alfeglot We responSIbllmes of

crﬂhgg%ﬁghr@@g,@s&%}eﬁn&font he system |f any process
the process is automatically re-spawned or the

s y st e mTgioriginekcalodpartygumbet ‘Mlélrlncii@ﬁde_awtlﬂl_’lerlMSI!SQNE ANMSEON-H
[ i . .
S A RE e SRSy T PR g
ustetvory G Grissugdtie SR quegawdo détersving whaow the call heginaes from
e o T i S ans .t
0 SORSYSHP LI PUELl DL IR £

c onpeagenthe fd'ﬂwercbn@mélcabsmnglﬂanstam&hdige; pid&ytorsh e st at us

of diff.er [ i nterface terf ver
Che systEmi SRy RE ReBEE Bearvil mdeger BEERvf
SSérwedisglgensfdrihas fatdhlhe@ap hackd whgﬂhéﬂ it i@@aﬁﬂdndohditlonal/transfer

ext ernal datahase. | n case Qqf j or breakdo t hese
e Reatl HER Gty SHRE e et s Ry Birehiodos on only
15 staakds.whefe @ﬁ};hal outid MdsGeersdpgh@l. i ng 1inks is dovvn

t here }ﬂ ould be mnor alarm If all of themare
there b%Ag’ tpwsastips IS Y Gpnsrctiphecagiabivdeiloager- .Mk@,all/sms

Caksatddah RIsVHP F@fé@atédeQP USRS 38 Sased bs \ifél?asdsﬁ&&@ﬁ%nes

connecti on fai .g. due to LAN failure, database
smﬁpmonwﬁ%g@wéwp@ able to re establish the

dat abagge ePRRAL Be@ﬂlst@ﬁ%d bigd gﬁmgﬁ@ﬁeﬁlﬁtl&psyis © jé(ggqrements

will be generated to I ndicate DB connectli on
20 THéhesSignebng(aloway GERS pegtftmenlembemamﬁdct@pvacduﬁfqremealatyg@ (e.g.

i nghi r .
IEERAPLR B AR IR g MAE RIS LD s
t hapdate, Iﬂdﬂffoglocabﬂgsubsnn’mr ctcf ef the HEMN)GDR ty\pds ICe. QG\I okia CDR).
D e e A
Syﬁﬂ epe caindeht B]S& geealtbe deshictd frbit-thapsphdliapGarevialy @mn’l‘here will
Vi, si oni a i nt enance transacti on

25 | g8 i DR e TR b e VPR o Steb s M 2
a|L$0@atIdhaﬂgk§ mmﬁd Caabisaltcd @R, Tméwngb@fﬁuddhﬁﬂﬁm&n@ When
Al arm w enera d when nenory, CPU, and

t rcﬁﬁ‘éegé‘}gl t% Hler @t+hEScertain

SUPPORT 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 country. An example case is when

both the calling party and called party in the same FPMN network.
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subscriber with a Beijing Mobile number is registered in Beijing network. A call
originated from a Beijing network could be optimally routed to the subscriber because
the OR-allowed table allows such a case. While the same MIMM subscriber with a
Beijing Mobile number later registered in Shanghai network. A call originated from a
25  Beijing network might not be optimally routed to the subscriber since the OR-allowed
table does not have a supporting record.
As illustrated in Figure 60, it is also possible that the SRI-issuing MSC on
MSISDN-F is not allowed for optimal routing to a VMSC-F/MSRN but the GMSC-F for
MSISDN-F is allowed for optimal routing. In this case, the signal gateway can return the
30  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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c eateaiay ehdgls If thyged-issning Elaisia/HEMEN (Gl éfr iblis, i€ elipcky the MsBSDN-F
g URSHSIGIRSER L : u ful
oﬁgg{ egﬁég‘gﬁg%s& on conf(lgféﬂlg??%%ﬁlggﬁh\gﬁésl.g ajlﬁﬁé&c%%?%ﬂ I
beMESRISFIMN @8er faléngdt) dnwerumma; pthetivaseitisrorigjnal MHRISDN-F is returned.
requir i ' ' J:

b SO0 & (g ARt ABRLR LR e Di A 4 [ B d Roomer
f an WERMIN.ridhe MRGBY! réwivingomanty mg ght MO chdrg@iesiubscrippSiS or a markup
L for .location updat.e,, H R for |ocating subscriber

ot tedsed RRHRRAR et R RO, “Noki 8 COR). x hor

HPWN CORikpkcsifiat gpavameilldnse 4 8RDquetsatetdril, the 8igsaling Gateway
char.qi ne, chargi e, cal]l type etc '

o MEh TR AR seiite e Lt R &t afrf RS B by Hsred as o
ThekRripfidn seBlice@r BendBmY fikéEdhdfe! et tht BRI §uegnfkcordatigway

wi || not know such as {I\/EI Cell | D, Location Area, IN
arstficini The MK weqord der theMIAMM gybsqribgithat rpeeiypd gpehpn OR-routed

bleamsi whans GRMVETENRGuhdet RQ Hekidispeci fic CDRs.
SUPPORTFOR OPTI MAL ROUTING It is possible to add

Opt i mal 5Routin Support for voice routing when the

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 #

ranges, as shown in Table 60.

TABLE 60 HPMN-OR-allowed

| MSISDN-F | SRI-issuing MSC-H | Destination #
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both the calling party and called party in the sane
FPMN networ k. There are several cases of optinal

wo owsiorg4shi ch wi Il be described bel ow. One caB&r/v§2004/026410

5

opti mal routing occurs when a FPMN network user (| ocal

or roaner) calls MSISDN-F of a M MM subscri ber when

t he subdoydvbeil festingtiorPiNs @M ISUR dooplreskswilk be used as if the

il [ RN
{uﬂssctrl%gfjsﬁlglgilﬂ%lﬁ }g§ a:?iléeggxgléeln? J!Hb?crﬁﬁ@lsﬁ ’relggtt ecfljlét I\/gﬁi\q OR is

ana:lloE@E/ Crb)iSf idnstated - Bignoeeer by mai ntaining a tabl e

\(I)\;]i qu? §6ﬁﬁmﬁ/§%ﬁéd%&fs (:Sarr]lo 0 be%g&&%é@cgge)sse% n?he FINisa

SRFHMNUHILW]@)DC\‘/NBIIEFSIQM@EW&&I’]ﬂodilCEEQDRn aimiln touldbesse as if the

o e LD L s Ao AR TN ER R B ey TR except hr

Catht COR MBic&RNitfs the MSISDRI-F ﬂizltt &Cbrfgirﬁﬂy thied. In th1s way, HPMN can
C-F/VNBC-F to_a RN/ FT E’ %Lsfled
]llsalﬁf strat

18P 1P A1 FRe? B soqesiy i El%fgeééi | can

e PRI B R AR L

10 di rect |19 thefe i el dOklion TpdikehgodMBID flybest/BS rdilxed messages (routed

15

20

25

30

35

QBB Doty Sadds MG Bet fRpd in che DB. This may

t r}ﬁ WhéNthe 86BHbdrsdedapRIiBEsefle MM EeRSe but refuses to go to the
OR-al | owed MSI SDN-F SRl -i ssuing MSC-F Destination

# cmsfaé)rtsh%a {oreplace f SIS0 AMEESVN e GROBEIFALOB ODHOMORAIPMN to
S URREH dHRAQF tHe w8 BsloRAd acBbnsFPMN net work and di sal | ow an
OR call in another part when MSISDN-F is called even
though the caller is on the sane FPMN switch in both
cases. Yoo reigefid requegt; M MM subscriber with a Beijing
Mobi | e S§upasess thesmessagiede the EULR by jBelinpadifyying shanfr &P called aarty
or i gddagseth HEBrndk®pithd VigRdeasibe RCEB adltindparypdilneed. There is a
r out wbletwhitthmapsyhs M $beran petodis@riespondirg &LRo iehie NS -Eldoes
al | onss ngagchhwigh, dtacee mayNia & defallelkBine M MM subscri ber
wWith a Beijing Mbile nunber |ater registered in
Shanghdn bntht avtivks, ad ecrat logamllglbenmeﬂteﬁr tfintha wlele] $@dunction goes

ted tot ,
o o £ ML e SiBe Lpes nbef Piifociiies Hipontpapanapservies
SUppeINMSRY. record. As illustrated in Figure 60, it is

al so pqQssible that the. SRI-issujng MSC on | SDN-
not al NGAEE FBrodgpEntha @ 7 sle&lﬁnﬁ%eg”aa RARSE- ﬁgﬁw%mncludmg a
t haiNaMBervicd BiveNiebS@bkckibdds BbthiyETpd@dulL RhribdBiments are given for

routlnfq In this case, the signal gateway can return

t HBusyafiys praposkisrhbNe B%Reapbtotlﬁét %RFQingg B VREEMWAi ch

can t hemidsoieRohtbR c@‘e@fslbliaﬁfrés%ﬁzlr\lviée ERkof ¥Rt the WENCRRABA the
then issue SRl on to the signal gateway

f Lpdmp.dhe waide “eimprige,” Geemprisipef @ne thie diRe aigio bheansisisddn an

N@Wf el\éeﬁ'sré oﬁédé&pto dh egélﬁﬁfe[clﬁéxﬂa%ﬁﬁ\rég Igmgt 1¥\4'3)' sﬁﬂéﬁﬁ?ense

t hen optlma oute tot estination
orof FiikluBimg, lmtami[rmtedmé WerdBesipg thg sivbblid @ phuhl nemberdlios

t | 3 . M b3

R SRS SSRGS, MOBREHIE BB

Dd‘ﬂ’lgr,eunder ” “above,” “below,” and words of similar import, when used herein, shall
refer to this patent as a whole and not to any particular portions of this patent. When the

word “or” is used in reference to a list of two or more items, that word covers all of the
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even though a direct optimal routing is not allowed,
it is possible to route the call to Guang Dong first.

wa\kdosovRusls, GVSC-F at GMCC can route the cal | PEDUSIV04/026410

10

15

20

25

30

VMSC-F at Beijing rather than routing the call through
GVBC-H with | oopback si gnal i ng through the signal
gdebewing inkgrprefpiipngefdee werdowyiokilie ilemgtn the lisl all %thMeﬁs ig the

HFIM%&%%B&M&% dARCitdmsaf tHeqRTEr) calls MSI SDN-F of
a M MM subscri ber when the subscriber is on HPWN

net wor Khe eboveTascsiptign off illystrated embodimems glithe SemalingrGateway
K/gﬁegwggﬂr tis &Qﬂﬁfn la{rl\?ﬂ/lﬂ/[%ellv %ﬁsﬁno??lgt%r%?@é&él%e%\%lé%@&ve or to

e Si g gat eway
f Uingit the mnwatucvrttalthrﬁspraol$e| fetm drsclo@ﬁsmlﬁspdcﬁ'aienmwiments of, and

al | ?V\Sl‘[j#o? tHéf ?%Mm%%i]ee%a @ge%%gﬁaéy%%&?s in (':118521 Mlgfﬂ\gqervwe

rou € ’ca
r etedogexibed themirsfog iimktrayat pwayses, amn&ks@mwalnntﬁmghﬁ@tlﬁﬁs are

th t ) hecks i t he SRI - i HPMN ;
| et SME RS of e b RRarsn 8% HOBRC e Ba A mall
t hecogii OR- @hdhinge df tha Sigpalidgf Gdtdvedyawitisa MIM&TeﬁJ’be prév@ded herein

real MSRN FTN (after fijnding it ret
OB P e [t oA RSBt aER 280 P R TEr

t hemMuiddatorisostthed sl remlgsedesme@ abdvs. from ei t her a
| ocal or a roaner in he M MM recei vi n& part
&

mi ght B&e eﬁw@ea%%&&f&em@w@ée%s describe 'gpvPaan be
r ebibRRd RNGBGIdE ﬂIr@neldéiﬁoddﬁn&Rt iTHBle dn@ etﬂeﬂ&any&lch@bé R8de to the

signal gateway W || have a SRI éfguery record

egrbaﬁmrsagtscdﬁﬁ%\ha@wghr ofrig aligue daspiledidgscgionian at e t he
CDR. H@W&@ﬁn 'ith kR i%f‘aerg&hg %es%ﬂﬂtlcﬁl' 109%‘ %E@cﬁﬁ%@%ﬁ?&gnalmg

deakt
SUbSCprtIOﬂ serV|ce or a one égﬁ fixed
I{éatﬁvay ngikedandagparatugincluding aé\@WMcSﬁefme is ’dmélcmo embodiments

‘foar g/{ufltgfle tIMgI Vl\él{;% g\gﬁgg\% P\QL gérwcagrﬁﬁv er N/lngcg multiple

beeenmogldaeders TABUEe 5@sel—lFiMHe Gﬂteal(Min sk@ic@thly HP&N MSISDN

PR i VBt h s S AR RASIDEEE etionea.

V\H&]mel\/ﬁﬁﬂ\tllfnﬁtmﬂxrpléi rmﬂng)@arﬁfEN, tli‘@HIlSl\/l\/Wéé/lﬂR #hultiple roaming

N T T

dessii, PRtvie (st vhen IMSPIWN;s réghithted a@pRakkvork instbRl FEEISIN-F being
i f the subscribe MGLSDN-H i s cal |l ed when t he

s AR fhs@ptvogk roe[s/ MBIt soEPINPERENOER i s al | oved.
Thi's i ghé MISBE sdi88 fdr i€ kRnBds parinels! ktend e ngﬁnmg coverage

forwardi ng can al so be optimally addressed when t he

F P pgling thpranrirgisiationships o8 pyinat neguerkhehhisias da digytediyrnational
SirnhiRE ohB), R Pef RS tISper nebl¥Bk. The MISM 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 family 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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subscriber's MSISDN-H i s cal |l ed when the subscriber is
regi stered at FPWN except that the COR indicates it is

WO b@sABREDN-F that is originally called. |In thPGT/WE2004/026410
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HPWN can choose to char ge a mark-up if so desired.

This is illustrated ure 64. EXCEPTI ONAL CASE:

| MBI - F/sMEBM wncq@rmﬂ ORI Ppnert aljogysireamers to make cheaper

Logad AR, m@a{a%(ngr %@N%&Tm& rfu%%ﬁt%trééﬁercei@ne@m

nmessages (routed receive the SG but the

| MBI ddtha cp@mﬁmcatﬂwwem ﬁe&cribeqjsrelrrmpgxdmmpragbéﬁ mfde

t %M?c%ﬂblpﬁl mﬁﬁ?lé WAL &&ﬁﬁuﬁ@qﬁioﬁé GRS \ébl‘ﬁgngﬁé at least one of:

he operator s to replac

c ans:talhr'rgw sxé)swl:ier identits rrmdnlfz i(B)en i mbd@cmmnumwmhm‘dlqeo
e?éln 91%%11% méln%é amagt 8114 @ﬁ@é&%glgag Hogﬁ(? Sub??%ebteﬁflrﬁ%gg &MSI) and

J Lm ﬂeas[[mie fry)bﬂg SLtbbmbSﬁ@Eéngl Sedflqeadlgyalalddvoeb surhiger IMBISDN);

Tt T R teal B S TS R P e PR s

c ovliirSp eHadisérts Hdafd netvflmk hed WME roarhitgé&sarvdier rratvoi‘k, whd farther

it can h actions, an error

| dG"RiOPP Og%ﬁ%}’é%g@g ang %’_Ii_of’ﬂ@/[% SG function goes

down, &“hB’lSW&dlelﬁbcbcblﬂénthﬂnbrlﬁ@a h@ﬁtgﬁd infbeioSd) @bk subscriber
services, but only normal services

om | MSI - H. )
VAt (Dot Mraiesingach NP 8?3Pﬂ§te‘b§(ftg]\%§§t“f?é‘f 4B asigin the
apRanAatdkmn MBI o eieBtvdrMVVse &4 dineRiNRY ThB SV of an embodiment
descri bed. Details of particular enbodi nents are given
f compripasgniianle YSIPUNposes, and are not meant to linit

the scapgnffncilat &M&%hél{ﬂ furldR} E&Rorishinr FAMBY be Hésﬁﬁ% b Yoreign
requi res otherw se, rough%ut t he deSCI‘Igé‘)tl on and the

cl mnbh%mOblﬂﬁenWrMFPMUhﬁWS "2 MBISRY alkorated to adlimahe ydlic mobile
I A%?qu IBI\Q'Nﬁ &nf %F‘iﬁé f—ﬂ*ﬁﬂ\l Luﬁh Bedtdfi lcejxﬁe guéZ%?H@lt@nﬁlc&ting the

oppose to exc I've or austlve sens
taisgtay, in a sense of |nclud|ng, but not limted to.

vor ds | 45L QA0S SEANLAN Sho el BhoRiEER akaR | el ude

t he plura or Si hgul-ar nu
Addi ti dﬂiakﬂeyhodtoﬁm gmbakmét ﬁrrﬁllencotnpfihﬁr e/herdﬁe pler is roaming in

"aboye, " . "bel ow, " d, wor il ' t n
Lol S PR St B Clabd S SBh et gryorc
not toTae )heth@ﬂfof anlérabodpaéd: firther @mprisésshopiigeERPMMAMSISDN

t he word ?—f is used in reference to a list of two or
mﬁ%@%}t?detﬁﬁ IMBt word covers all of thefollow ng

i Nt er prigt aletRASf M eth BHRAINEH: HirthedonPrisdsReilifa@RBthe Dsdr A&yistering
list, all of the itens in the |ist and any conbi nation

of WigleHPMAMSIn the |ist. The above description of
i1 ust gt @M%M%M&t%n&hﬁp&r&%«hhﬂg 1488t RYGXY and multlple

nmet hod and apparatus includin M MM service IS not

i rloeah NESISIs. hadditionaliloeal i Skyra @dthmaﬂ locplVIP IR starpsfldedto the
”thvPJ ﬁleﬁl%ocﬁlﬁ{gm i é?&x%ﬁ% §1rv@ﬁr/x‘§ bl irfie 010 bf‘%”t S

, ana exanp t eway net
appﬂqoammt fuﬁbd:n,c@nmgsq dMemungxg rvv(hpther a new home IMSI is needed when

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 method 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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are described herein for illustrative purposes,
various equival ent nodifications are possible wthin

wo b@sseape of the invention, as those skilled PeT/UR®04/026410
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reI evant art will recognize. The teachings of the
EI naling Gateway with a M M servi ce provi ded herej n
SS@) @qmpfp,@ad £ 8hast RessagesAiYiss i(BME) sryces yideapthodpf an
1t & SERHEN QBRIRY 8ht h
net wor Elg&d%g%%f%%éo 1:ogve The egr?ga%t %ﬁéngga% gperein
t Hee vgndliog getenbom s AthemedetcHoegisabGUA)cd An BUSI of the ey
c | e
o RSB 1B ARl CHE O R L TR S o WP e rogiying the
i NU$SIY hﬂessagestah eecalsﬂarbe agtee Ry ing thed ¢SSP impssagas. froﬁothe signaling
exa L&y, the f leg e At
Baiefant ogr PRSP RG oa S UL e ALRRTS rg neonc xR
ap par atfasilitatiag cedis RgpesedvbiMide s und ealls plaagibyi thebiee of an

enbdlmsnsofa | VS Sne
e Corishry el R TRl bR A G <
:vgl tS Bﬁ P??/glﬁtslg%\fdﬂb eeceBbd BY the Mke$|w|hd Geﬁllé \bla@ﬁ. byohé yselriE?M\il
Ih a the ca Sl gna
£ 1RO R eBF EOTRSSSRITE 08C %&HW&H%PR P9oRS @P%
mul ti plpgciliRang fgdls PekivB@bpihe ke ahd SMs pREM Bethé Q:Eer of an
mul ti pI e roam ng partners. also invol ves HPWN |

VS|
( 19WEedmenb ¢RI SRAPPEIAENS 2 pienaing gter Ay hakiupgioas & ayirtual HLR, a
HoM& Y2 (Ilsi@&?l@cdltilgﬁlreg’istér%VLﬁﬁ laSArBfaf Qat%é%%lﬁ%%‘ft@ﬁlﬁg center

i nstead of bei ng sent to net wor k nly
VECSERE) Vistugleshert WS&aE@SQﬁ‘é?WﬁW (W)m@m wepa) |S%r(¥1°f5 gpde. The

mﬁqéth&j & ah? &%emhﬂérca B e@lﬁ?ﬁsnrg (991 raslegmﬁgm&ﬂ%on
bypomgteroamngre t|on pso rtner
netbeutrthesusel#tiadPdEN. be [inmted to nati onal roani ng
only, . r

il 11 piide BEhnERLRldRe Agh SN e BELM PRI e fsvstem
pafot mmbblﬂnedmmndmcaﬂ‘hm setopik tha systam bxenxuasmglay leestabé efd a*dcast one

O R RE P e RSP IR0 By LB e g
tS hd(bgﬁ@gélhmﬂlgsﬂmmgﬁﬁe gMSE, leSMS-IS&-DN Q?BMM)aéﬂlube\mppltibatlon for
e subscri ber utions is on, .
t GBIBFISBoHARBHIE Bihar o el R T o AT B LB Siing
Si d@:ﬁﬂeﬁ?dm) & Ietl I&i Be blﬁbzﬁpbhe(s‘fénmg @by alyLivhdrgin Qhel d’t/ﬁast one
I\/UItlEeI\/BIS within the sa oper at or

e MSES PRI OUSAP Bresoaps P U aupar BRIV Svice hrough

CQH@Etrléa%ﬁane@ alfd atdva 1§fuﬁﬁér%o§f|ié\4r&lrto @Nled8d bid ¢l a8sign multiple
he M SM service for rrutlﬁle roam ng artners

aI Il\@ilstoracﬁéﬂ%? gibsibgpikentithmagde (YyDaAssignp lgas Qisi mebile subscriber
haﬁﬂeg}g tedl séfjvﬁgé @1 ffﬁ M}{vxr(l) f‘:‘ﬂgﬂbe} ?\/ISBWRY@th%%III{/ISaMm% calls

mruni cat | nsste esc erein I ncludes a
rretsmwdfbw thermsiyi and celdmmmd batheawerjuingithet SIM whikeoibitheeuser’s home

C O AL A AR ind SRS bilP A ug@gth%@a@a Rirc
erMSIS&DMmrdwlni:adMSISDN deV| ce, vvher ein the SI M i ncl udes
?} lele)a Sl%l gﬂ\% olf g1t1 SmbSHimSt %ngrt?s%!s !el%u p Stalekid 15ne{l (rjne Bhé g%scrlber

identity (IMSI) SIM, wherein each IMSI 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 allocate a foreign public mobile network (FPMN) IMSI and a MSISDN to
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at | east one nobile subscriber integrated services
digital network nunber (MSISDN); and facilitating

w@alosm12¢tei ved by the user and calls placed bRCT/I82004/026410
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user using the SIMwhile in the user's honme network
and while roam ng in another network, and further

us? bRneonbliomohilnesioniHEMatnd use HBYAY antsnsesion pads @pf) for
of 5 AR nBCHRAL HIREL:. GRATRIMNISESN anmarrhérr@ lc&msﬁye% Rkl 9&@& MSISDN.
nobi [ e subScriber identity (1MI) wherei nh each

| MBI i SThasigoelingteatewiay pharsenpladigennk is fmﬁl@rmrg@rﬁ t¢ map the home
u

USSR, Ffc) VRSB B0 Ut g, WSl SchE S0k
I\/B‘leBme The nmet hod of an enbodi nment further conpri ses

at |l ea of h n

net wor iﬂhf I%’Igﬁ/ﬂingl %e/%?}agnganae"{{}’é’ld%[? oc a ngpgtmed% ﬁllocate 2

p UERNGY MiSIISDINetorad{RMINK  ( HPIVN) and u5| ng HPWN

aut hen catr ter (AuQ), f.or ntic

e e S et Sl b i Bhe D R Rk eSS 46 B he
NSls&DbglstEh@gmhhmmIMBI enbodi rrent further conpri ses,

e LG st eS8 R TS TR Bt

nerbw MSISDRe TR Higtlied sAsvS 678 eMBodimbrtri fietheCOARKIr&ES add
hosting a FPMN MSI SDN aIIoc ed to a HPMN. The net hod

ofadgpiopaieral RENe and addifianaldasah MSLANS tocthe piM ¥iaRg oy prethe-air
?r(g{) A @&éﬁéc@r 'THQSlEﬁathhg Qatﬂ%ﬂ\bflaly@hlboa_ hentSt Mrﬁ’rfer MAfigured to

diment further supports multiple |local IMIs and

mrlerqﬂpam@ Whethar a ey e IM$ds necdeshyhen the locatiquef shegpgepile
l[ol‘hdﬁtgl% lodsQfediee Mah hé‘El nﬂﬂ? %%l_te&/ﬁ’y g eﬁlb'ghﬁl{enf"l@ further

ment via an oOver-t he- I nterface.
rreCtOhﬁgill’@d tofecibiatgaeHntelseleetipntof en Shlprths vserdet er m m ng
whet herp, AR, f
t he m)bl 8&§or?:%%ﬁ?ca§@%ands§n aﬁ%gglghangeé&h hl%ﬁ% t”%()lgg
ofsearm:ee trhibel isee it anfldmtxhdrmanocrp’rheﬁ@s off rent iHlejusertis rogmirggnwhgtrein

ecti.on of an
R TR s L

umpplemeraﬁrylsdem ideta I(U&mymrvmhﬁtdheqhom messape teecaISMS)iservice.
roan n wherei n the servrc ri se a gener
pal RStENH ik 'y of BTt cadpresnt e e USSD messages 0

S Lb@g?ﬂaﬁr@gﬁt@t?ay, wﬁmsrm Qe @gﬁﬁﬁﬁé@@j@ﬁ&% Vi ﬁﬁom@[&atﬁ)n&bglftér (HLR)
nessa service service e netho

T IATHSRE! e EMSTUMSHEY | e et S oS e aiaent ffrther
a RhHRREd G BaliNeYs myhsIR USSIb%qe%éa%&adslnBQ:sw @n@ielay the
acts as a hone |location register (H of an I'MSI o

t HeSSEpuRsspgavdianrthe sigpdinggateyay t9ra “depl elbBdvhesein af Thet H&yR is a

cqm(b{sgﬁm@gnét@@&t meRegef nodifying the USSD nessages
as necessary, and reI a mg t he USSD nessages fromthe
a

si gnal |anh‘@amwél§ rqeeiv mser ppdrallphlaeest by the vgeeaf an

HLB%Hoﬁm’?en%ﬂ?fses%sﬂ%@ob@%y\é\@&kfor( Mfe'&mmumca’uon (GSM).

Facilitatiﬁg 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

(GMSC), a virtual short message service center (SMSC), and a virtual service node. The
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Facilitating calls received by the user and calls
pl aced by the user of an enbodi nent conprises using
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Facilitating calls received by the user and caIIs

placed by the er of .an enpodi ne C ri ses usi .
P ST A GH o o BOEE e BT o g gormation
cabbus tHeaGEl af aPIIN.t he user and calls placed by the
user of an enbodi ment ri ses operatlnq a signa

a

gat ewaipt {Eagone GG %§r‘f§ul%l tq the 4t {538 Onpyeign wg\smewaépf )

bB&%ehPxﬁ@E’S@?‘n&ﬁeg' ster (VLR) a virtual gateway
nD l'e swtching center (GUWSC), a virtual short

mes s ag®hesignaling sefewexef A SMBEYimearomprigesrat ipast osepla UER, 2
NQH ?ﬁ&séngﬁmggco&mqﬂgﬁgéodlnent further conprises

conpﬁ|5|ng 'storing roam ng i nformation about the user
at a FPM\sigiTdiag gamwaneicatembadigest wrtheaeswpritve dt laest engpfa

C rﬂnﬁfjteﬂse Tiltrgns?%rmggﬁlga%nﬁ%ya rﬁ%(s?%ﬁ%%élggatl& mesgage

n-ne e sys risi
om@ngfbrmadibn tleasht, mN’B&Bseg\reabllemgntgmdet\/ﬂs@I\b(smf pagb(I&loﬁP)tscrver

d d furth
c Ry B Py O R TR Rl 11 pl o V| SON

(M l\/l\/b THEtomm@enieqioh isgsadnh desciileed hereld inglhdesracampmigr readable
partner. network 0 er at an east on ate
A e e S L s R R
OReoceiseiNilat REst@aE 6BYe comi@iridation Aewaik tb ﬁﬁ&ll aQ[iBsc@b@Cdentlty
is configured tq .route NAP ne sages on sg
g }qcﬁxges at least one

a MdNn (S W@énqhﬂ%a@ﬁwﬁ@twats Vs PhegRin ¢

034 EMRYorlaBmbbild slﬂ%cnﬁé}rlﬁénﬁ%f WSI) Qndht llaa%@&{e rﬁ&ﬁle%ﬁbsorlber
assign nultiple IMSIs to a h%ﬂe subscriber identit

mofedrated sirwpes Heitl getvatk et (HSDRB B daciliie e?IiSHéqued by
" ﬁltéee%élaén% l?]seél%(deg ¢ i Lgélttﬁinlg RIS ST WhiUim ey us@mma\k@rk and

acilftate call's received by the user and
c aﬁhlllg r@ﬂnangul angtheheetwiery and Sirthgr vties Sleniwiiome MHSPNeand a local
$§&spN1ome network and while roamng in anot her
netmor and further using one of a hone MSI SDN and a
| ocal Bt SDNof Fhenisidihat cemprésahotiulipiet inconapienad mobide subscriber

mul ti. t i.onal [ ' ' )
(e @ ST R R e TR aSEBBELARF A pb B bl herein the
Neksvakds, andNIST whee @actwotlhibe useis clus‘en;tl}an ThMSSING B 4rhanbodiment
net wor.k th rentl The SIM of an

e BB T TR RN T B Gt S ersyied

g ?flﬁ%yaﬁé at?l@asﬁ@ﬁqu)dégslm inl a% lefa$t|fohb i bltOsnmgutietion Iﬁetwlork to:

al locate. a foreign. publi | et wor,

akgsta fm%mb%%ww&ﬁ@%%ﬁ K%ﬁ\ﬁﬁe& %@Eﬁim@m“ﬁo a home
anflh S8 o b H (IgPING; 2t Q6 FRIUS! dufiébdication center (AuC) for

authenticating the user. The SI M of an enbodi nent
c ofhenticatingthe U851 e home MSI SDN. The si gnal i ng gat enay

of an 86mt M9rEpNt he home
SISO 6 P RSk ohen e

user i Jhe timatigns of anieebodinent, whemprerutedr Aather eavsg piregst one
9 %{rogc\g%%/né &;alt ?egst%ﬂp Rl%bff?wmrh&iéaﬂ[)ﬁ R&ho%kas frriag WAbnteMSISDN to a

local MSISDN in another network when the user is roaming in the other network, .
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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FPWMN MSI SDN to a HPMN. The signaling gateway of an
enbodi ment is further configured to facilitate the

waie@s/01eegd stering with a HPMN | MSI. The SI M of P@mUS2004/026410
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enbodi ment further supports mul tiple | ocal | MSI's and

Ltiplel | i
et sl pREESURERER aa B P A g the usr
| aegibtediddSkish aH(H’I\/Na‘.MSI onal | ocal MSISDNs to the SIM

via an interface. The signali

gat evvaﬁ SS %ﬁ’ E?‘ﬁr‘@ f?‘%hef f‘.}’erﬂ‘ésrmE]BHlFll%‘ii‘?%SIts gnd multiple
deb&il MIISDMEETREhsttucien JTaiembddihertSwRaadesh ) ﬁﬁth&fh%use at
| ocati on of the nobile conmunications device chan

THEASEPRFPAPSERRYT Hlertt &iflyPns MOkHe enpliBenishbian neteork forapdp ditional local
C Qnf9IgaHdeddftnd] asdal MsBISNIB ARV Gl 8 B{Ié?ﬂh@g.lr aor A)'\{ﬁerface

by the user. The signaling gateway of an enbodi nment
f lﬁhte Hiestruelings Pfuy @abadingnt.oviied exesaied, fudhertcause lableast one prncessor
ann bABAE bifcdhoBTRBAIMUMES BHEfe P8k BPdetdr Hl%e%lferihek 3 new home IMSI is
roam ng, wherein the services conprise a genera af
pawskded whaalths leestion efth¢ GRRE) comamunigationadsyige ebnges. The
S qﬁ’s@ﬂu@%@ B?éy embd; (dgké‘? %%%XéCHé@%ﬂﬁ&rC\c{ﬁS% Gt legsrt] gm{a %r%cessor In at
nmessage service

ofleaghone mipdbile mmuﬁmaudnmeumhmfa@b@tenwmalmglemmf an IMSI by the

? sages to a signal i ng gateway, wherein the signaling
gateway acts as a honme location register (HLR) of an
I I\/BI ofF he hstrigeibhs ¢fl desinbbdimeiih ehei gralted) GurgRt emsy atQfasedhe
I ment [js further confi

oyt 1Bl S e e o iR Pt ahe veer
USSkh idesikap@ander @hethdror abtghabsenig r@pdtigyahetcih fe sér@idés comprise

HLR, is a HLR of honme net wor k
(I%Lgﬁ“ei—ﬂ pagl Fﬁ%ﬂ S&fVI??g(G?Ef% & UngpgiuRdFY B@e‘i‘lﬁ@aré@%rﬂlcﬁﬁata
caURSDPdeat ] altya §HoR riksSige Qdrvidd) (SMALIRNIThE HERLRESof an
usi ng gl obal - system for nobil e conmuni cati on (GSM .

FAEDPAiSES w&ert%ep'gef? dudiey sy lqapeong Percegain@aleps one mobile
P |c@&ﬁ1@nfé¥t15mﬁ%wﬂ§r§ ko 1%t1te"U‘S m%é%%% Qé‘rﬁiﬂﬁ% ?@t@wé&s wGrein the

code di vi sion mul tlﬁ@‘n access Itatin
c algnalinggateivas actp s 2 kanqleeation muteal(HhRm%MSImf tlterF@MN (IMSI-

rrgf indflch Qﬁ'aH@&BocﬁB@M%ﬁ&%xQ&l‘?JdHEdﬁ'ﬂgr &us%' 395@5 g

ga evvay t unctions as a virtu
vipgicessor inatkagt one megul@ctomrm(nwa_l Ry negwaerkto ardbasgatemﬂawdlfy the

m-l)}%‘Sbemc’?‘s egﬁeg Q§ &%es%g rd(ré%%gUSS ax\l{esrs%ﬁ%g g:'][l?e %gn Illa%gateway

vice
n mje“reéﬂh &8Rg lwabnemga gaatl’éHhB isod HAR of mhowe metmiork GIIRsH).her
confi g tto sgore .0 i nf nEt |lond%b ut thef user
at a a/&}g PR EFeiyHE o P& BEy '%‘h‘@e%ﬁ an

I eﬁnsbdlmeﬁt osn@ﬁ@dslu@@g g@belwwemfforaﬁbbae‘a@dmnﬁla&u@m (BSB)SSY
noe. AR A B v o O P SR
G¥bediment 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
(GMSC), a 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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The signaling gateway of an enbodi nent further
conprises at |east one of a global title (GI)

wo cansisaesat i on el enent, a nessage appl i cati onPEEDS2004/026410

(MAP) nessage transfornmation el enment, a MAP server

el enent, and a | SDN user part (1SUP) server el enent,

Whigase pre mblgleatomngmiratiomestsorlytabtpregoayeing idgrmatipeabout the user at

co ation system described herein includes a

conpu{ er readabl e nmedi um having instruction stored

t her eomsphéte bf thevb@mmendeagioh ewe_m: d&xsrébedmetemay lonienplemented as

P ARy v Bl E PR ERR L SO S e e

nolnglcelemomtBDDQ)atucb asﬁde\b'ragmmm\dfwer @itenartalye (I&IGAS),rmbgr@kﬁﬁlable
|nternt|o nobi | e scriber identit

(s i A0 P S ratinle PR and Fismiagy v and

S edtatide@Se tHbgdetl Akbvibdt A0ordl efélafjﬁl&htldd\@bcﬁmnteg@dl& circuits (ASICs).

facili t@ege 0533511 S receiyed the user and calls pl aced

byS P b epssipfitifg & ?rﬁglp@wm gspecfsPliifecoquumicgtipp pystem include:

Neh RSk nted IR raAtiiki lﬁel’ﬁ@@'r(kd%ﬁ ab ﬂe@fbﬂicﬁ@f erﬂﬁbl@?ﬁ‘ggralﬁﬂgble read only

further using one of hone MSI SDN and a | ocal MsSI SDN.
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| Nt BHBALdrO '&%ecm 'tﬂe%oﬁ'x%ﬁféﬁﬁ&%&stéﬂ %’a‘y'l;e)ém(bl)m in n%chrocessors

wher ei n each i s associ ated a networ k

V\Hé‘fv@lg ﬁOﬁt\M@e@Q@ﬁl cif gléfseralﬁathvsqhsmte !qges (Bestupuatak artd@mbwmrlal)
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V\:h@NICe Kwesit @bcoufsg rtlteheiudeml;mgféevmp t¢cémdoglcﬂma>pbmﬁsid@k injarvariety
AP L B A Ab e Rl Bee
al tlecdmalogxés tike @nipdeneenu nietal-nxibé $eenicrativayed CM@PINdipoland

HPIWN Al
BBtk Rl E BT L o on e e siticon-
C aipjuksed paly s e gt enelrden) M1y ndieneitd) Striidigrtd) oM &e® hnaddl and

n:god nment, when executed, further cause at |east one
pr S8 in at 1 east one nobile communication networKk

t o map Untes i Bntbiilc RNy tquides! dﬂ(b@&vls&/@@@ﬂohﬂthé\ B&EhSHon and the

networ k when the user 1s roam ng in the other network,
clti@s:i ths ¥P1ge t GOBHEISHT “ComEisBEd |aﬁ‘i‘3ﬁ*9 likgprg o bscenngiresd,in an

f URdIREVe SRUSE opfosbERIh cRE1EsiR RCRRRtvel s@ns@t thﬁﬁ?%ts N a sense
nobi | e communi cati on network to host a

aldfomakuging: it gotrliontd toh eWpiqs pying the élﬁgulélf or@&ural number also
e qp&ﬁ?de'ﬂ?@ﬁlura‘f‘&esnng%ﬁ? ﬁ&hﬁ&rﬁg%&{v@@ r Aﬁ@fﬁ%ﬁeﬁ% Ih@ %trdso‘ﬂgre

processor In at |east one e conmmuni C on net wor
‘hf:la@nder,’f 2abeve, hébelayet alrdexgsorét efr simiderwinpért, avhiePhdedl ifvBlis

o g@ %}Efresfggtﬂ ?ﬂgﬁh% E gg&g‘lpl% ? %‘%I\ﬁ aﬁﬁ%a%cu‘iar %m%ons of this
i rpplication. oWserothe mrcb‘fdn’bdluam’m refovamme tex dasuﬂf ewlo off monehitems, that
caus 0 [ ocessor .in | e
c oIS e T B PR B 8RRl b Toneo R wrBCL e e s,
anfl ofiddiiteing Mathe lisal ahfotdnidisation of the itdhMnvhalian
over-t I}Ee gbove %eSCI‘l t1onnc}f?l IIstarated embodiments of the communication system
is not intended to 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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The instructions of an enbodi nent, when execut ed,
further cause at | east one processor in at |east one

worrses2¢dmMmuni cati on network to determ ne wheP¢iBUSH04/026410

10

new honme IMSlI is needed when the | ocation of the

BRI 8 IRULRE SRS DS O

| eariter proeesping eEssEmy anid mommuhieatsn spstemsymbi dndy for the communication
comﬁun'ca%i network to facilitate nmanual sel ection
dWSSW(% e%axwﬁe user. The instructions of an
errbodiirmrete;newlmn? eateeﬂhedariohmge:}abmﬁmaam@craie_dIaemtca@ Bek
rocessor in. at |east ope no e cQ ni.cati on networ
ST o RroLidP B B diets, SieSs 400 2Hher HARETSEAD Brripifieo the
VeirhelicaBbn Rtent MQigHBEMthd ShohOMiRG dedthiptidl. n t he
services conprise a general packet radi o service

( GPRS)IN ggnefpddp thsclelipwige slappy Bsdsimg Miedshowly agt hegpastrued to
(1452t coRmbhktiorPdste 18 R shedMSSHADRinS Rt isePosbDlMhe
service. The instructions of an enbodi nent, when
espeeifieasian and ihe plaims AulssBowldl be eenstrucsiie inshude alf gecessing and

| @AmhurRABoTBRIchR (&R BPURE GAld: AR ELYRIHovie 18 YbfimbRcion
nmessages to "a signaling gateway, erein the signaling
gasiemay\ cautinghisthg chpmpniceitatsysem isaapt Sméed pyibR)disgfoswe, but
I ' [ .an
itngthe e SO Loy HNEPIRELAMEN PR Mind], o
processor in at |east one nobile comuni cation network
to at | east one of nodify the USSD nessages as
necessary, and relay the USSD nessages fromthe
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 enbodi nent conprises using gl obal system
for nobile communication (GSM. Facilitating calls
recei ved by the user and calls placed by the user of
an enbodi ment conprises using code division nmultiple
access (CDMA). Facilitating calls received by the user
and calls placed by the user of an enbodi nment
conprises operating a signaling gateway that functions
as a virtual HLR, a virtual visited |location register
(VLR), a virtual gateway nobile switching center
(GwsC), a virtual short nessage service center (SMSC),
and a virtual service node. The instructions of an
enbodi nent, when executed, further cause at |east one
processor in_atleast one nobile communication network
to store roam ng i nformation about the user at a FPM\.
Aspects of the conmunication system descri bed herein
may be inplenented as functionality programred into
any of a variety of circuitry, including programmble
| ogi ¢ devices (PLDs), such as field progranmabl e gate
arrays (FPGAs), programmable array |ogic (PAL)

devi ces, electrically programable | ogic and nenory
devi ces and standard cel |l -based devices, as well as
application specific integrated circuits (ASICs).
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Sone ot her possibilities for inplenenting aspects of
t he communi cati on systeminclude: mcrocontrollers

wowdk/oreadry (such as el ectronically erasabl e PCT/US2004/026410

1

programmabl e read only nenory (EEPROV) ), enbedded

m croprocessors, firmvare, software, etc. Furthernore,
aspects of the communi cation system may be enbodied in
n1§ié$ﬁ%cessors havi ng sof t war e-based circuit

ermul ation, discrete |ogic (sequential and
conblnatorlal) custom devi ces, fuzzy (neural) | ogic,
quant uWbrivs deimed d hybrids of any of the above
device types. O course the underlying device

t echnoli0gi eq ABYoPRr BIoBNE EbiniicaBioN & ﬂl@lﬁ)ﬁle%obﬂg @&ﬁﬂﬁﬂ&atlons
types, e.g., netal-oxide sem conductor field-ef

2tr@ﬁ%@k%éW”PN@BPEWﬁ"F@%hnoIogles li ke conplenentary
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et al - Q?fétﬂﬁngsﬁéﬂb Q&Rﬁy &%&@;SIN@ rFan@Bllé 1&351%Sdev1ce

like emtter- cou ogic nmer technol og

4 ( evhgrein giel SIM)In@leﬂS@gb@% angivlopmEpnampbiiptubkerenidayity GYSD and

5

poeltYé!% ng‘ﬁ{o%[ %b%&%%y{n?eﬁ)alted@eﬁ?c%s %R&l%@u&?}?}%ﬂh%gﬁﬁlmm

ess context “cl ear urres

6thn©ughout the descrlptlon and the clains, the words

[ O R S )

—_—

‘conpri nd re to he .
C onst r Lféc l’itatlngaca rec 1&6S | etheg User gendg csah% %la bé{ t%lszousgli,]u31ng the SIM

exwhilesh e u@er ﬂ)dnmm:twoﬂe amEWBilE robrhii i snotter aetyvork, Bndfurther
sense of = ot d to." Words using

© HBTgiong el Aot s A BB AREAT e et ne- ol ur ai

or singular nunber respectively. Additionally, the

vvor ds ‘2her ellhg inethhé bEelnider, wheteabiby SIM corhpﬂmawa mudtipde

ort
b TelreD oy Siuardt e o GRisREY MBReieigh RSt s espgred
novitt @neawyrkpafdtwnewlﬁthe edriubedng IDIST bhihe né&ppik tBatde® B.currently
Wien the word "or" is used in reference to a |list of
twWl or nore itenms, that word covers all of the
following interpretations of the word: any of the
i tens B3n t h&hd msthod af dlaidif2, herein REBINI Borhfrésel mGittip& A SISDNSs.
any conbination of the itenms in the list. The above

description odi ments of the
connunﬁcatlgﬁagengﬂfd%' P”g% t ENREE o be exhaustive
or tolimt the systemto the precise formdisclosed.
Wi | e $pﬂm1gfaifere@uhn@bﬂiicrmvhib rmﬁyorhffd’l\mhwmsd A 0MSISDNeallocated
nlcatlon t [ ed herein for
q? 11nePuvgr%%¥é8§g§q @%rlogg %qU|vaIent
nndlflcatlons are possible within the scope of the
conmuniusiag HBWVIN yhenticatims cettterg@ u€k fdr lnettienticatingshe edeevant
art willrecognize. The teachings of the conmunication
syst emspr ovirfled .64 &6 Jgal&aﬁ wﬂ@reﬁ‘ﬂﬂé SRA cdifd r%tebg Single hom
processing systens and confmuni cati on sys? ot f
f VISISBN.communi cat i on system descri bed above. The
el ements and acts of the various enbodi nents descri bed

above gan bey, &I‘HQ@% a@ldclehﬁ L ﬁf?%kld&)nf 1@&% %l}]e%m%{'@ Pdathing in

These and ot er changes can
c anothen netwdrkmappingdhs homd MGHDNfo & lheal MBS BNde thei dtled network. -
description. In general, in the follow ng clains, the

terms ysed $ROMLEDOf IR £ANGES WGfrikfg hosting a FPMN MSISDN
allocated to a HPMN,
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[imt the comruni cation systemto the specific

enbodi nents disclosed in the specification and the
w@b@snoss24pHut shoul d be construed to include alPCT/US2004/026410

processi ng and conmmuni cati on systens that operate

under the claims to provide the comunication system

Accordi ngly, the comunication systemis not limted
Lby the & sciTs mregiodiofiplainn &1 feditbr coaprisugpidcitatingithe e registering
21 SyhRa l\fgﬂl\%f“ ned entirely by the clains. CLAl M5 What

i s Cl al e A nmethod for nobile conmmunication in

mJI tiple nobile communications networks, the method
Lconpri 9l ng: Thagteiodiofglaim bowesin tbélslMcféﬁhqubyppﬁﬁdmluélple local
(QMQ 11L& fANEHKQL cations device, wherein the
2 |IS hlﬁhuﬂg@ata%t 1)‘Faeast one international nobile
subscri ber identity %I M5l ) and at | east one nobile
1 subscr|1l9er i ﬁ?é’g’?@ﬂ@ clgiat Yiivdhereinjpdglitican! laea WYBle and adtitional
RAd:d ah bierlifie user
B s R R N

the user's home netvvork and while roam ng i n anot her
I net wor K.l andhe methed of elainh i), Sptepgomprispgelcwsnismy vdisthena new
2 | olfd?ﬁe VRSO eded wﬂ_é?lech@ﬁkeh%q oPfhe Gl pildt m\@@@{tﬁh?dém changes.
SI M conprises a nu tlpelnternatlona no
subscrl ber identity EI I\/Blg wherein each IMSI is
l associ dfed Whe nleﬁwﬁ@ el ﬂélfﬁ“t?r graprising fagibtatingmanpgbsplection of
9 anan'I?\@I b9 fne ey, net wor k the user is currentl y in. 3.
The net hod of cI ai m 2 vvherel n the SIMconprises
mul tiple M| S met hod of claim 3, further
I conpri dng: Th%%?h‘?@ OQCIP’E}? bifgthep easmprisinggieviding srvigeso the user
2 ( FE W) deh&l naRck: hMREIMNoBtht Q%R 18 Harh B A IRRATE HRWBWEs comprise
nmobi | e network (HPMN); and using I\/Ngaut henti cati on
3 cengeasral mglsyt radie S%u@m@irﬁﬁ%aﬂnuLﬁgtrttch@emplemgntarmervwe data

+ T Ol eh A ZporELEINCAE (S OB [ ses a s ngl e

conpri si ng, vvhen the user is roamng in another
1 net wor 4. nmappe mgthes ef dairel vBIrBeneomprising sevéing (ASSBDNEssages to a

ngﬁﬁﬁéatélﬁ%y\’\@ﬁ&emzhe s, lnf\%ag%%yglg sGl Qh%é‘ locgﬁ{fn rgﬁgter (HLR)

rsi ng a F ocate
3 HWWSTWh@PWIMSI-E).ai m 7, further conpri SI ng
facilitating the user registering wth a HPMN I MSI. 9.

| The netkod @ﬁeﬁmb@g %ﬂrﬁfrtlﬂeltcgﬁﬁﬁk further

supports mul ti MSI's™ an pl e | ocal
2 VS| SDNgnodifying the USSD messages as necessary; and
3 relaying the USSD messages from the signaling gateway to a “real” HLR,

4 wherein a “real” HLR is a HLR of a home network (HLR-H).

1 16.  The method of claim 1, wherein facilitating calls received by the user
2 calls and calls placed by the user comprises using global system for mobile

3 communication (GSM).

1 17.  The method of claim 1, wherein facilitating calls received by the user and

2 calls placed by the user comprises using code division multiple access (CDMA).
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10. The nethod of claim?9, wherein additional |ocal
IMBls and additional | ocal MSISDNs are added to the

wEkdbswigr4an over-the-air (OTA) interface. The PEL/OsW00626410
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claim, further conprising determ ning whether a new

home I MSI is needed when the |ocation of the nobile
communi cati ons devjce changes., 12. The nethod o %c{ ‘h

9, further Eeripsthed glamds V"lh?rﬁlfllf?‘@htﬁtérfﬁfélus EpINed byghe pier and
a'&alls’\@c{ce@lﬂy tHRisétSBnprided opdrtth g Wi GHAHn OFat &l that Functions as a

further conprising providing services to the user in
arvirugBHER cavirtalyiraied {geatignapeiger (YAR)1anwrtysd gpteyvay mobile switching

€4 Giri ltslﬂ&tﬁﬁeﬁ\é &&%&%ﬁﬂ GCISRES Rltual
pa%gkﬁ%%%@o ser?u ce ) alm uns?t?sg\/([:t u)?ed ual service
supfd.-enent ary service data (USSD) service, and a short

nmessage service (SM5) service. 14. The nethod of claim

13 fug$ her eOARRLOSHMNLimAS! fultBer SR SRS & obiRind information
i gnal i ng gat e% wherei n the signhaling gateway acts

a@bfalttf@n@eﬂaéégl’ regi ster (HLR) of an IMSI of the
FPMN (I'MSI-F). 15. The nmethod of claim14, further

conpri §¢.ng: Amgqalﬁ%l %&-\ﬂa? 8ystdashr AR A 6B EniDALA HSMoVL, the
and rel ayi ng the D nessages from t he signaling

gaI/SémeommlS@g real" HLR, wherein a "real” HLRis a HLR

of a hgﬂgag&f nlélﬁgga%‘ﬁy corffgureig oﬂﬁﬁ@ggagﬁc@lﬁhmﬁda

wher ei itatin s recel ved he user cal

andvicahpde, pmchfﬁéuerwnﬁwugépst@mwmgE‘éShmwﬁgﬂ@M@MN

=
o P8ty TR G GPETH Y foilink fiMler ndiboonl MRG0

user amldeasabﬂe&a’:dmgmbbﬂy sWMingsentec(@MS@)smpl@é tonihye etdest one
di vi si on Itiple.a 0

et Ry R Rt PRt pal DO B Phar messages
use rsuliml(ﬂbe@ﬁﬂd aMINVIRCeelidzythiohgh the etrlearsoarmrm@mhng)w\Mw imfprther

a m@gg ing gateway that functions as a virtual HLR a
vicPRiEgredfPsi ted | ocation register (VLR), a virtual

gat eway nDbiskign SwltipglINISTs @eanmge é@&@@)ar idantit kfodale (SIM);
short nessage, serV| ce center and a vir H@%l
1tal network

servi ce nod®sigd gt leagh 8“%?%9&“‘6?“"&? éﬁt?ﬁritgd SHYjFES

cgqﬁgé,gMSQS@prdtﬁgsmadﬁung i nformati on about the user
at a FPMN. 20. A si nallgfg gateway system for a nobil

c onmmuni cat i BALlIFHEY G keceivebbishe besrrrdyplp Persdigy the usleé‘é%ltg the
19123} 19 sG8 R ARIE hmm rb&n BB & ﬁ{oﬁleﬁﬁet@om

node an% a service node, and further configured t
hdtheausing erepife howeMSIFINang péoRBVSEIPN-M MY  ser VI ce

application for nultiple roam ng partner network
operat 8{ s; Pfkignaling gateway system of claim 20, wherein the SIM comprises a

multiple international mobile subscriber identity (IMSI) SIM, wherein each IMSI is
associated with a network, and wherein the user uses an IMSI of the network the user is

currently in.

22.  The signaling gateway system of claim 21, wherein the SIM comprises
multiple MSISDNS.

23.  The signaling gateway system of claim 22, wherein the signaling gateway

is further configured:
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at | east one gateway nobile switching center (GQVBC)
coupled to the at | east one signaling gateway, wherein

wao b@sats2keast one GVSC i s configured to route REPUS2004/026410
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nmessages on subscribers to a MMM service through the

at | east one signali ngmgat eway is further configured
to, asd$¢ glﬂpcmlatfpmg@plu wobily ngtveirk GitaN)BH4%lrangd @ MSISDN to a

j at | east one nobile
S(l}g]m ptu%hm?hllltleg%e?‘g(tg sgﬁl%gs di gital network nunber
( MBI SDNpe HBMMhautiSinkitatimn dodediuC) fantetherdichtingrtbe vieved by
the user and calls placed by the user using the SIM
1 While ibhp th r ' : ' ame
| a0t her et uar perun B bRl B 2L ke AR S bolrise
VBIgbNhaaredM&ISIPEal MSI SDN. 21. The signal i ng gat eway
system of claim20, wherein the SIM conprises a

mul ti phe in [
(1 V) 2@ tr\%ﬁgr@glﬁg gg’cgﬁﬁ)}béyjsﬁmﬁgka%% g%’levgf%egé;ﬁvﬁ\fe s‘g)ﬁahng gateway

neis fthkr coaﬁaumﬁ trrepmthe heme VSN éasa logal| NBISDY lrltahiether network
”%H&rtife ﬁsgﬁlsy&%ﬁl?éﬁaltﬁéléﬁ@?{ewﬁ% 22. The signaling

gateway system o er e| n the SIMconprises
mul ti ple MSISDNs. 23. The signaling aét eway system of

claim 29, whbe @gmﬂlmaéa@wgshwﬁemg)fgam ywheseif thetsigapling gateway

c bi |l e network
CQBF U SRR AR TP IR ASETPUL iugeD! e, 7

netvvork (HPMN) ; and use HPMN aut hent| cation code (AuC)

for autflent Thasizeing Eetewaesysiepof cluim 26 vefeedin Hy sigatlingespteway

S3ﬁ§hﬁﬁﬁbroéogﬁg@rlemozéﬂllmecﬁ@ﬁﬁ Eﬁgﬁte%%ﬁﬂ H@TE’I\&I@?M@% single

hone e sigha gat eway syst emof claim
23, wherein the signaling gateway is furt

conf i gdfed Tbe FERing GAAMESYNENIDRIA{D 26 Whﬁéeaﬂl ST the
anabiees SO [dealils ddndIEE 1do81 MSRIN 10 the ot her

The signaling gateway system of claim 23,
wherein the signaling gateway is further configured to

al | oca8 a FrvpenbnseMeyey %Stpnnmclaw 28, Hhsredn Bis signplépg gateway

g3k R@Yr c%)ﬂﬁ%tﬁ@@l Rf adf @20 10c RIS dhdtPEitiShA NRKI MYISDNS to the
gat eway urther configured to facilitate the user

re%}MsYlemil aeproliedr OTHONNerdsl . 28. The signal ing
gat eway system of claim 20, wherein the SIMfurther

3Upp°”3§ m’”l"ﬁé Qb@ahh@%ﬁlewi}'\@ﬁ%m%@@aww 'Vﬂ{e?enll ﬁ%@ignahn ateway
MBI S si gnal i g gat eway system of claim 58

Wh@ﬁ@ihﬁr qoﬁﬁg@‘P‘éWadetqii@mgmh@mgrya pesv fame ST igogstiedyivhencthe @catlon
ad LoD A RGns Wb Scrgts add T onal | ocal

31.  The signaling gateway system of claim 28, wherein the signaling gateway

is further configured to facilitate manual selection of an IMSI by the user.

32.  The signaling gateway system of claim 20, wherein the signaling gateway
is further configured to provide 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), a unstructured supplementary service data (USSD) service, and a short message

service (SMS) service.
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SIMvia an over-the-air (OTA) interface. 30. The
signaling gateway system of claim 29, wherein the

wGee@sala2my gateway is further configured to dePEr/Db2004/026410

v W N =
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whet her a new honme I MSI is needed when the |ocation of
t he nDbiIe conmuni cati ons devi ce changes. 31. The

| t f
S gnai g, ot SRR Rorchi Bl PhiGup gD ller e sens
TTHBSIBhne‘SgngrCIbIaCSTgneﬁnmtd\AMﬁ,l witgreih B sigh@ling @fewalhaets as a home

nal i n m wherein the
gfﬁé’l"l ?ﬁg“grgmiéf?%&ﬁﬂfﬂ?ﬁmm fad to provi de
serV|ces to the user in an identical nmanner whether or
not t et us eﬂhe isignilogrgagay wieneofitldifa3swhstiaelse S@Afng Sleway
raI 53 radio service (GPRS), a unstructured
sﬁgﬁt %rvice data (USSD) service, and a short

messagﬁocﬁ@" tﬂé USSD%&@agSﬁsWe@désa@y andhe signaling
gat eway system of claim 32 further conpri si n% routin

USSD riéles B SN msssageyiior g igBa BREH oW AN @B IFTE HER, whetein a
st gnaki RGs S ML RWA RelcheBrorR(HIQUEN) | ocation register

(HLR) of an | I\/ISI of the FPI\/S\I I\/I%I - F) 34. The

signalj ng ate syst em of cI er ein

si gnali’ng SRty ﬁ@?@%ﬂfﬂ%&r}e Hhgrin f%‘&rtrrsg e
Lﬁ&@vé&%&ﬁ@@@r A% (ABS PREANY théARer Joﬁ{p@i}!estdﬂﬁl léﬁ»%@ system for
messages fromthe signaling gateway to a real HLR,
whiebils gemanunication (G§NMR-i s a HLR of a home net work

(HLR-H). 35. The signaling gateway system of claim 20,

wher ei3g, f aqrhle Isigammgggae%& SysfeBrEH Ve ?b)/wﬁé?@in lﬂaﬁ:ertatﬁ@ctaus
call s placed user corrprlses usi ng, gl obal, system

f 5peivRsidiy the eismﬁﬁa%!eple%ﬁ# by dmg)ser epgIPriTeidiSUE GAd qhwglon multiple
ogleneyDsySt em of claim 20, wherein facilitating calls
received by the user and calls placed by the user
conprises using code division nmultiple access

37. THe- si dharieRyingseisway sssipa dirlagn 284 \érhfrrrlzéacﬂrrﬁérgé?%s

fﬁ@érllédtk@ftth@ﬁsepﬁ{d Q1§ F18&IIES Thdbedt J&ﬁlpﬁ?fe%rop@i@gngﬁkrlg&lmg gateway
pl aced by the user conpriSes operating a SI\%?a I ng

gintdwagfionhasta vitivd Hldng Vsr%lahtherltlmtloq—r@astea( 1Y @rarrtual

v r

R e A hind S LGS CK P bt Blac A BV B

ntSdEH Y eansler wiitesd sereiae sede( SMSC), and a virtual service

node. 38. The signaling gateway system of claim 37,

wher eig th [ g%)g%}ﬁ r

store 3r80am6rr}1l 8 E%ﬁfﬂn? terg’g}th (%f%%aﬁhrg 3822‘?&%? ﬁ% 5%5% éa%way
3 furtheecaifignit! ingorg avaeniag infyweton abbuichaiser 20, FRM¥r ei n

at |l east one GVSC is coupled to the at |east one

si gnaljong aft eWAMinYigdte®ays3éteR AR 1aim 20, wherein at least one GMSC is

coupled to the at least one signaling gateway via a SS7 node.

PR

40.  The signaling gateway system of claim 20, wherein the at least one
signaling gateway comprises:

aHLR;

a VLR;

a SMSC;

a VMSC,; and
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40. The signaling gateway system of claim 20, wherein
the at | east one signaling gateway conprises: a HLR a

wWORMS0828VEC, a VMSC, anda GVBSC. 41. The si gnaP@TysS2004/026410
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gateway system of claim 20, wherein the at | east one
signalin ateway further conprises: a global title
(GT) ﬁ?%ﬁ@?brnation el ement; a nessage application
part (MAP) nessage transformation elenment; a MAP
serverdlel embesignaling gatelvSDysteaesf dieam20( Wiskdh titeedt least one
el ement r the at | east one signaling gateway.
4%gm-“%6%%%@@5“F@5@@Bpgmnedlun1haV|ng i nstruction

stored glb&nﬁﬂ@(@hltﬁhsfomenemmen& ed, cause at | east
one processor in at Iea§ one nDblle conmuni cati on

net worddmessageiapkicafion prrsdbAdimesersegasiermalionslaure: (s M

i n a noiApeccertinéfainions device, wherein the SIM
i ncludes at | east one international nobile subscriber

i dent ia BN Wt parhlU RlserverdemSthevinsun the atlspsd opg sealing
%ﬁgggated services digital network nunber (MSISDN);
cilitate calls received by the user and caIIs

pl aced by the user using the SIMwhile jn the user's
home @t worPkeammisipsadeble Badimdiaring 4Breion sipsedipsiron Wiigh,

fwﬁénr@(&cﬁéi BhsORehf o2 AR oMalaBlbbt 3RE ML OSAMmIMR GBI

. The conputer readabl e medi um of claim42, wherein
tm@WSkWDconprlses a multiple international nobile

subsc rxh%ﬁ[ a éuq)(?ﬂ'm& Weft \Xgﬁghu@kﬁ%\d £hioblke urlidBbnd Svice,

associ ated wt er elnt user l.JSES
awhdrdiBithec§IM hnelud@tam:aw on tayeasiondlsnabile rslémmfy:r identity IMSI) and

g{?ﬁa%to(g;%%o% le s@o%?{?bkék ﬁt% (%%k@ées ggﬁh eﬁerk\%%&' (ﬁiSﬁﬁN}

rises nu e comput er
raﬂdable medi um of cIa|n144 wherein the |nstruct|ons

V\'h € n gx(ieli:%% ca%rgf;?l\ée%%rgnﬁ% e ca!ns & e\%‘éy g tlfsgrct%ic'ng%e §IR/I
f@hlﬁi i@ Phepusbl’ s Bomitiverkned Whﬂckroédﬁﬁ’igl\h ahdvisir natvabrig alSHuEHRM

A Rt e L SmE MSISDN and a local MSISDN.

43,  The computer readable medium of claim 42, wherein the SIM comprises a
multiple international mobile subscriber identity (IMSI) SIM, wherein each IMST is
associated with a network, and wherein the user uses an IMSI of the network the user is

currently in.

44,  The computer readable medium of claim 43, wherein the SIM comprises

multiple MSISDNS.

45, The computer readable medium of claim 44, wherein the instructions,
when executed, further cause at least one processor in at least one mobile communication

network to:
host a foreign public mobile network (FPMN) IMSI and a MSISDN allocated to a

home public mobile network (HPMN); and

use HPMN authentication center (AuC) for authenticating the user.

125



home public nobile network (HPMN); and use HPMN
aut hentication center (AuC) for authenticating the
WwWQs@s/0145 The conput er readabl e nmedi um of cl ai PCEBS2004/026410
wherein the SIMconprises a single home MSI SDN. 47.
The conputer readabl e nmedi um of claim45, wherein the
instructions, when executed, further cause at |east
I one pr d6essdhe pempiterreadable medivpoticlaim d3rmhansie shei SM comprises a
2 ne W otV he home MSISDN to a | ocal MSISDN in
anot’her network when the user is roaming in the other
net wor k 48. The conput er readabl e nedi umof claim

I 45, whéei nThrermaerrendahlemedivgyndslain d&.ovhesin theringreetions,

Casa efdculc@2@ith@NGuR0 R8s DR pil ; i .
R BT S ks |\ TRl AR TP i

conmuni cati on network al I ocat

2
3 t gevgrpignnapythe hame MIaBtte p lacaldd IO meradihen rstwerk aihan the user
4 485 rodR@ISh el difer nBSfofict i ons, when executed, further
cause at | east one processor in at |east one nobile
conmmuni catign network to facilitate the user _ '
' regi st 88 ngThe snpytqmpseblompdivef chrive 48 ovhstaimthe instructions,

2 I eafdall& e dinierhudk afichd: 4k prM‘§£ ?.ﬁrﬂcfttlgb%] onk %JbﬂF L8 hunication
supports mfltll;iﬁ\léle\zI [ ocal | MSI's ané) nmul tiple ['oca

3 versprksto st a AIHSNesllocatediatn PRI um of cl ai m 50,
wherein the instructions, when executed, further cause

1 at | eagd onendiRGRRS Maditle Abdih§IFLI bisPthe ; i
communi cation network to add ladg’?% f%ﬂg ’Wgt:égfthf prgetions:

2 andren g¥riciedrfarthar sause ahBIsSDMsPreessioh i abllqestwing mabile communication
0 7 -l ' . : nput er

3 r \ég{‘jvé)gflg) %gﬁaﬁg{ﬁsecﬁgﬁﬁ@g%n&gg%ﬁﬂﬁ}/{%fé i nstructions,

when executed, further cause at |east one processor in
Iat |eadl onBhansmipuier esarshlmnedivm oficlpiar 4 mbetein de SBY firther

2 WREHDRS mAl RO TRISIMEL ol higleBERSaBR, L he | ocat i on of
t he "nobi | e comruni cati ons devi ce changes. 53. The

conput er readabl e nedi um of claim50, wherein the

i nst r ugti onkhe sRpmpHtesseadablegediym of plaim $huderein the daections,

ORBick E)&@@t%@;%rtlﬁel? cilse htgst or%{b‘?% F St RIETEUD in%P{\l)l@s?JﬁB@unication

network to facilitate nanua el ection of an

t Retwgleto adgadditimel loorpMiStsrand edditidriablond NSESDO te thaiSiM via an
4gver%@_£ig'r@mgﬂﬁte}fg§etructions, when executed, further
cause at least one processor in at |east one nobile

conmuni cati on network to provide services to the user
L in an $dentThegomprisnesadafeandséym of claiot 51, hbergdethe instructions,

R LI N A—
s ngplorkte detamying whethera rcd:aftfwn"(elllBESD)s eededi vden tienidcaios botht

Vi G eryvice. 55. The conputer
?gg)gg%?oﬁﬁr&endéfa&%l%&@gl W84, wherein the instructions,
when executed, further cause at | east one processor in
at | ea¥ oniderobpiter adabismaiatm ofclaim 50, wherein the instructions,

2 when executed, further cause at least one processor in at least one mobile communication

B S O R

W N

[seury

3 network to facilitate manual selection of an IMSI by the user.

1 54.  The computer readable medium of claim 42, wherein the instructions,
2 when executed, further cause at least one processor in at least one mobile communication

3 network to provide services to the user in an identical manner whether or not the user is
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network to route USSD nessages to a signaling gateway,
wherein the signaling gateway acts as a hone |ocation

wo egsmisus (HLR) of a I MBI of the FPWN (1 MBI - F) PCEHES2031626410
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conput er readabl e nedi um of claim55, wherein the
instructions, when executed, further cause at | east
orenng) edisor the seraites waptiscongenam bpdcketcalimeaniica(GRRS), a

net wor k t.0: dify the. D ages as ,necessary. a
s el b B PR RGeS G e R
a(SMepdetvidd_.R, wherein a "real” HLRis a HLR of a hone
network (HLR-H). 57. The conputer readabl e nedi um of

cl aim 42, %rc%lq%mfe?%%%&bie%ﬁéa%n GRlIki% S GREY GO WshMFons,
user and call's plFaced by the user conprises using
g b babxesysd, dmntled cauze bi lbast @Eprecessoaini ad ivaft GEdAnobiBconimeication

conputer rea e nmedium of claimd42 wherei D

£ S g DA eet el e ey it e imgting sateway
Phas ch Mymd beatios edgista@THLR p 6 INSIrog tHe e/ (IWISTHON

mul ti ple access (CDMA). 59. The conputer readable

medi u f aim42, wh in facilit.atl cal l s . .

recei C%ef’g b;c/f herfemp et re%‘gﬁrbfesm%“fﬁ“d“ gli“? pr g’c‘}%r ‘“t}{s}e {rfguetions,
USAEn &ROTEd, Tershed paisaht legt éheprapagbt ingit Bastenaynobitdtommunication
functions as a virtual HLR a virtual visited |ocation

r 8VSEEP (VLR), a virtual gateway nobile switching

cent er mo@BGE USBDMhéskaiRh assleosskareggage service center

(SMSC), .and a_virtual service node. 60. The copgputer

r eadablely TR SR reserss iR g sighelingigatcphy 19 %§F?I%W§?reln a
WRRR e RC @R HHH AIWRS nebPdtR GHBR-H)€ast one processor in

at | east one nobile communication network to store

roam ng i nfQrmation ab t he user at a FPM\.
97 . ’IQhe computer reaé)aﬁe med?um of'claim 42, w'ﬁerlc\a/!}l facilitating calls
received by the user and calls placed by the user comprises using global system for

mobile communication (GSM).

58.  The computer readable medium of claim 42 wherein facilitating calls
received by the user and calls placed by the user comprises using code division multiple
access (CDMA).

59.  The computer readable medium of claim 42, wherein facilitating calls
received by the user calls and calls placed by the user comprises operating 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.

60.  The computer readable medium of claim 59, wherein the instructions,
when executed, further cause at least one processor in at least one mobile communication

network to store roaming information about the user at a FPMN.
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