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Provi sional Patent Application No. 60/ 764, 032,

entitled "SIMM Variations," filed January 31, 2006,

which is incorporated herein by this reference inits
entirety. Field of the Invention The present invention
genERBFER RENE BRENBLFECATION USe MOEILETNUMBER) CORPAKS I.TTY
More specifically, the invention relates to nobile

nunber portability for the roam ng users in nobile
niektied Applidgadidmesof the I nvention More and nore
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opﬁranmremal&ha@ge to anot her network operator, .

wi t hout changi ng his nobil e nunber. A subscriber using

MNP may port-out his original nunmber to an operator
seer%¢h§ of fthetImedintordn The subscri ber may al so be
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Background of the Invention

More and more subscribers are using mobile phone
services. They may wish to change from a network operator
in one country to another network operator in- the same
country without changing their mobile number {MSISDN) .
Hence, Mobile Number Portability (MNP) use is gaining
popularity. MNP use allows a subscriber of one network
operator to change to another network operator, without
changing his mobile number. A subscriber using MNP may
port-out his original number to an operator servicing a
first network. The subscriber may also be roaming in a
second network, when the subscriber originally belonged
to another network operator servicing a third network.
Hence, the subscriber’s original number is a ported-in
number from the perspective of the first network, while
the original number is ported-out from the perspective of
the third network. :
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subscri ber ports-out his service to the first network,

he sets call forwarding, at his original number given

by the third network, to the first network's assigned

new nunmber. The subscriber will get a new SIMand a

new | M8Ind r om trveref | 4941 Netbvor kecM\hEQuﬁs CahdpliewmeRdEMNP by
t S riper's original nunber, the operator in i
tﬁégit]fﬁ rggzgt V\’gorjf(w%roc?ln ‘ds?f’heartalel"lts%lflﬁe Tt ndfBERrding
Hoavrveaa,chthi sherc luhiequeub scmidde f epsicbseofior Hier V\ﬁéﬂ‘ifﬂ@a to
S r [ ot h VAS . An hanci ng t.echni que _ .
ob%é)t I%a{a%(t?/s?ligﬁg’g%gl'l E%rv\gr ?ngc%ggrg%’cﬁ’f’a% Yur 8 Bbis
arP Hai@alodamikntr Regient éry (HhR) third heepevtkouto the first
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Vi si t ed_Mbbi | eél%wi tchi n% Cent er (VPK%C_ ent ry Egy an - 9%t @
SHYT™ ¥ sage ServPte TMBUE)Lxam wiireli Agrgst evetyorlencighen a

anyaliincogi R dEeseaga rat EGSséHPé&f‘er'ﬁgﬁﬁh&d X the
nunber 1 is forwarded to the SM5 gateway. Thereafter,

t PSS OFat Bhal P elty<d mewgk ot erea hbfberaldi viem the

bynefi ratmiseet WORKwe W OMWEVERisi ResHARGAeCASE nANYrEM b PE for
SNG i ni_ti.at egM%y t he subscriber fromthe first network
in

RS TR MR QFnGRDEYIPAL ARF QAT (P or i gi nal
nunmber. Hence, this creates confusion for other

subscr i,her I.ving .calls fromthe new nunber of the
5 Sen}%gl?rll er , FRETYRSY aroevelﬁwavé{fee of¥tfeing call

I
ported-out su
s fisseirirddings apewoagitaron fdymrers rOT Hoaife t hecabby® Register

t QGR)qUES Al u'}%t}lte-otu% operator’s network (i.e. third
network) to replace a Visited Mobile Switching Center
(VMSC) entry by an Short Message Service (SMS) forwarding
gateway. Hence, any incoming message at the subscriber’s
third network number:' is forwarded to the SMS gateway.
Thereafter, the SMS gateway relays the SMS to the new
number given by first network. However, in such a case,
any call or SMS initiated by the subscriber from the
first network indicates his new number rather than the
original number. Hence, this creates confusion for other
subscribers receiving calls from the new number of the
ported-out subscriber, as they are unaware of the

subscriber’s new number.

One or more of the above techniques are unable to
provide the original number while the subscriber calls or
uses a Value Added Service (VAS) from the first network.
Hence, there is a need in the art for a cost effective
solution to provide the Caller Line Identification (CLI) .

in MNP without the need of upgrading network elements.

TECH/482863.1 2
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effective solution to provide the Caller Line

Identification (CLI) in MNP without the need of

upgradi ng network elements . TECH 482863.1 2Sunmmary

The present invention is directed to providing a

met hod and systemfor facilitating MP. Thet met hod

| R receiving a registration nessage at a

Si gnal ??g Gat evvayg(SG) for an International Mbile

Subscr i*B&r P¥RIRNE y ioMRBE)oassixi diedonitih 0 providing a
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fyrther includes replacing at the A first I_ .

SEREIBASPnIECRAVIBAAR Sssctirigsrioni mesisemy MunberSignaling

(eBLSWRY wi(sh)anceki ghRal TNBLSPN:-1 O regisifat| Q{Il?scriber

re3RansSEe gﬁg@g g sent ugon recei pt of the regrstration )

nessage. Y g cPBPCAEST nyERR | BnsPPeceirer apeystenin in

f or fiiaskl neawbny. MiRe H{Behsafstﬁﬁ%h@ﬁlﬂx‘#@ﬁkl&’gr%g%%ié%g at
G coupl t.o t irst network.. _ ]

rongl e, (35 £EPP, ShrbT ettt et ia | Bilagcriber

MBBEPEtSnps diumber | eI (vMH ) aBSSOCiARD WikPsBN in a

' : -in_in the first network. Further,
hoo SRt PELL O R Epobl ntaaY o TRE affo0H T TGt ] SBN the

i healFepRsiontmerFaEsponse nessage, sent upon recei pt

of the registration nessage . Anot her aspect of the
present invention provides a conmputer program product

i ncl udihg aﬁp&?ﬁpﬁgr theabiwventtogaranprredenter a system for

fasciliedtngy NN Dyrhd eSRIMANG - 1udes a Signaling Gateway
(8G) coupled to the first network. The SG receives a
registration message for an International Mobile
Subscriber Identity (IMSI) associated with a subscriber
ported-in in the first network. Further, the SG replaces
a first MSISDN with an original MSISDN in a registration

response message, sent upon receipt of the registration

message.

Another aspect of the present invention provides a
computer program product including a computer usable
program code for facilitating MNP by, receiving a
registration message at a signaling gateway (SG) for an
Internationai Mobile Subscriber Identity (IMSI)
associated with a subscriber ported-in in a first
network, and replacing at the SG, a first MSISDN with an
original MSISDN in a registration response message sent

upon receipt of the registration message.
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network, and replacing at the SG a first MSISDN with
an original MSISDN in a registration response nessage
sent upon recei pt of the registration nessage.

TECH/ 482863. 1Bref Description of Drawings In the

% @gﬁésLhQFgﬁg}}‘ 9F Siilddys reference nunbers

simTar elenents or- acts. FIG 1 represents a
syst ethor thaci drawings, MWNhe | sagecorgdangémilpl apeference

enodigent qoh i Re LO¥ENLE O eddfes 2o %thessents a flow

diagramfor regiStration of a subscriber orted- |n |n

a firsEIfet RoriePIASSRtE FecofttetiRr kE a<F Haommd@E, in

aEQo@HaﬁGQOQEEﬁnEnOEnﬁgglméW@rﬁf Qhe mrﬁer&ﬂcﬁf}r esents
a flow diagramof MI call to the subscriber at

ori gi nALCVERSHRPIRACREE0RIAMEY FEEATER éﬂﬁoaﬁﬁéﬁ%r%?wn of

tg%g étdb\ét%h&ﬁuo@&b (E'o@g:e@ &ﬁp%ﬁsantfsratf hewwdirRpr aitnf a Mfecond
0 e subscriber at his original NMSLS [
al&SHP&ee Wit h 3%0%%%’6?%&”{)# t & ir?\ﬁnéon%glr?;n | @F 5 the

rarglﬁ;%%mibslaflowdlagramof MO call fromthe
subscr his origin VS c e
| #} e A LS Al U al b de:‘lerﬁn o3¢ G dANCE to the

with a e i hvent 1o represents
a simerdibegr am dflmﬁtﬁrfarlortﬁm%ubsrer@b@@r@%ﬁl% #igh an

orlng) rgﬂl I §IQN in ggggggg\gce W th an enbodi nent of
t FEITVen Ef‘& represents a flow diagramfo
estabhﬂﬂﬂrmﬂa:epresents a flow diagram of MT SMS to the

subscriber at his original MSISDN, in accordance with an
embodiment of the invention;

FIG. 5 represents a flow diagram of MO call from the
subscriber using his original MSISDN, in accordance with
an embodiment of the invention;

FIG. 6 represents a flow diagram of MO SMS from the
subscriber using his original MSISDN, in accordance with
an eﬁbodiment of the invention;

FIG. 7 represents a flow diagram for establishing a
GPRS session for the subscriber, in accordance with an
embodiment of the invention; '

FIG. 8 represents a flow diagram of MO MMS from the
subscriber using his original MSISDN, in accordance with
an embodiment of the invention; and

FIG. 9 represents a flow diagram of MT MMS to the
subscriber at his original MSISDN, in accordance with an

embodiment of the invention.

Detailed Description
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original MSISDN, in accordance with an enbodi ment o

thegi nvention; and FIG 9 represents a flow di agram of

MI MMB to the subscriber at his original MSISDN, in

accordance with an enbodi nent of the invention.

Det ai | & DéQT i pfebloTEQH 4828631kt iort,he £t | op?ﬁ%oses of
@@m [ for of %Hllﬁﬂgtl on, ecifi

; awat@a?erl al %_ﬁiﬁ%ﬂfl gurationg are Ig%fe’floﬂ‘h in and

c n%aﬁgrggégpae 3*Bhofdtightemider sitmandindg rof tbheprovide a

|r¢\h@m'bugh bhidekbtahes ApPagEntond1OWENRy: 11 ONGeNayl g
03LY skill in the art, that the invention fmay
gg}tlsea PWHRSTE T hesR SB&ciTAE ndet aFdinaty sburél in the

|ﬁ§ltand’é?£at wehé - Known tfieat gﬁ@s y@%/ Qgcggggﬁeq,lq;hout these
d nat tooscure pres

?E\%%Hf%g 4 %gtlﬁérrrgf o, ST FUHANGST 1 Hee ke aféanures

tBa¥oke «middierknot @nmbamfeahpdlsmsﬁrg itqr@angtot hls@re the
ar struygtyre or characteristic,

o S e O dThERFanFS. in  the

i ARPGUEHCI LR |eust” e embodiiment” of okhe”anVeshbodment ~

Ti eat e of thgyp in nerrbodlmet
eagﬁrSJ $|g€gs |%1 thgasme%?% catlgn Hoe's ndstncruc‘:ure or

neces%%\)? JyS"r’e‘T“er tdc?stq%-’elb@alne dnbodEeenectite preseEnt the
mvlamlmmr ovd OB Bu g taM 2 dTethad el ‘%&I%%rt of the

rodu for facilitating MP. e Sys N
CI I %a E?l Pl e TRERET2HST t aBEl | tihd or Péilrase in an
embodlment" in various places in the specification, does

not necessarily refer to the same embodiment.

The present invention provides a system, method and
.8 computer program product for facilitating MNP. The
system facilitates mobile number portability for a
subscriber ported-in to a first network and currently
associated with a second network. From the perspective of
the subscriber, the first network is an HPMN, while the
second network is a VPMN. After receiving the ported-in
subscriber, the first network assigns a new SIM with a
first IMSI having a first MSISDN. Moreover, subscriber is
ported-in in the first network, while he originally
belonged to a third network (i.e., an original network)
from where he already possessed an original MSISDN
corresponding to the third network. Hereinafter, the
third network is interchangeably referred to as the
original network. From the perspective of the third
network, the subscriber is ported-out, while the same

subscriber is ported-in to the first network. The system

TECH/482863.1 5



subscriber ported-in to a first network and currently
associated with a second network. Fromthe perspective

wotoozlsdssubscri ber, the first network i s an HPROI/USEON0T/€02606

10

15

20

25

30

the second network is a VPMN. After receiving the
ported-in subscriber, the first network assigns a new
SIMwith a first IMSI having a first MsISDN. Moreover,
subscriber is ported-in in the first network, while he
ofPGitA&LRyebel @igeat t dinet Midehtrgtivarnk ofi . €5, tAR original
OBISDR! algi g khibEOTHUNPLE hE, 2l [ gady, possessed an,
ori,gi nal MsI SDN corresponding to e’ t hi .
HELEShaf f8FOnghandhthirdenabrkrk s Imt@meham%@@hhght of the
reheenedohp asnkhe figi nal jpg rk.. Eromt.he _

per s ectiovg of the third netsvvo% N tﬁgdsut?srcqulﬁl@rl_ j shetwork
pSFPES-SSHF, dhiisFrate empEakebscrirbethes st edointtg. In
t heothest eneioailentTher S%ﬁ%e@nWi%SG%&Lgﬁg tates ona
caller line identification as the origina .
dEPF P EtHRRT b&PtEOLkgnEEPRRS ¥ h sgenkeeppehators in
f di §ferepcondoantrids r d ﬂ%wy%témd%.ﬁrgg},dl [ E?f/vsor mless
t | lon, the first, second_and original

rgrg %:%}é%t%%%?rérgﬁt a%E%VaFoPquﬁlfLHE S&nEecaifesy. Hu not
ahonhieed ehbodicadht reflathd andemicneka 1t heefliaksl, @ee0Ndras)
apgr- of{ i nad g{%g@i&éﬁqesoresent different operators in

di fferent countri es. € system provi des a seanl ess

[ ene ion to allow a plurality of services, but
not— 1T st"bs,teé‘hl | rel ated _and non-cal | r_eI at ed
(i.e. BAS) faremtdsdrits WhsEideroo £ ?édirlj] | fc&tnlgnémy.

I R RGN
ariginal network 106. The subscriber ports his mobile
number from original network 106 to HPMN 102, and is
currently associated with VPMN 104. The HDPMN 102, VPMN
104 and original network 106 exchange SS7 signaling. The
HPMN 102 includes a Signaling Gateway (SG) 108 coupled to
an STP-H 110. The HPMN 102 further includes an HLR-H 112,
a GMSC-H 114, an SMSC-H 116, a VLR-H 118, a VMSC-H 120, a
GGSN-H 122 and an SGSN-H 124, all interconnected and
communicating wvia S$87 signaling. The VPMN 104 includes an
STP-V 126, a GMSC~V 128, an HLR-V 130, a VMSC-V 132, a
VLR-V 134, an SMSC-V 136, a GGSN-V 138, and an SGSN-V
140, all interconnected and communicating via 887
signaling. Original network 106 also includes similar
network elements such as an STP-0O 142, an HLR-0O 144, a
GMSC-O 146, a VMSC-O 148, a VLR-O 150, anm SMSC-0 152, a
GGSN-O 154 and an SGSN-O 156. STP-H 110, STP-O 142 and
STP-V 126 are the primary signaling exchange points in
their respective networks. In other words, any signaling,

exchanged with any other network component in the

TECH/482863.1 6
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104 and original network 106 exchange SS7 signaling.
The HPMN 102 includes a Signaling Gateway (SG 108
coupled to an STP-H 110. The HPMWN 102 further includes
an HLR-H 112, a GWC-H 114, an SM5C-H 116, a VLR H
118 tw r¥VBGE it k2 0pa ss &SShhHo b @R amed aibrmaﬂdl% 'STP. It

I t d
SRR e RS LB 204 BT e ik edbly tag, a5t that any
GQuetwgrk28elamenit R- ¥h 130PMM INGG- V VESR, a0¥LRa¥dl3d4riginal
a'?)e%%@kv ]?1‘.")36 nay %&\EV c:la 8 nghan@ggsgc%/ %ﬁ%}ﬁﬂent in

I nterconnect ed and conmuni ca |ng Vi a
osngithgr petwork vde &SJosipokldes. smn1had1neomprkPMN 102,

el nt uc AN H 4, C O
Chosmn!soghcae SELSTRAC g, MBRO it 8RR Cuner

GESHYOrks £oHRENSA LSCSRAD B3R 531131"1@%!111]:0 AR Japgrd  the

StPcHitdbrare thEePrESREYaSHHhadd Ng exchange points in
their respective networks. In other words, any

signal i ng, exchanged with any other network conponent

i n t heTRECHP#R2883. 41 Bheivsy ka ﬁé\frsélﬂa%&%ﬁ through 1us
STP. arent to a

it corresp din o
pe%gon 5 |I7€kf?¢$§ﬁﬁa%ﬁtp?ﬁﬁ?dah? Hgﬁﬁoﬂﬁzeléﬂén?d?%Flonr
HRRN $©bscvﬁbhk164raadyopbgseabe@e&mnbkléﬂﬁanﬁysISDN from
c ot her el nent _in_anot her net wor k
VPITSEy Tt NS d8l T RRE 5 ShvReLgi 102,
afdgter agineal ﬁmﬂﬂMnMSIERNrngmnaaﬂqmﬁanmlua ttet Whikst IMSI.

ceppoRents &B@& §gef§5ﬂn%a5 eeggPe%Q%P%o%%Pse and hence

architecture under consi tron ' .
aPloc&ES iR I wierresHanding N8? this IMSI is routed

through SG 108. The routing is achieved by configuring
STP-H 110 for global title translation of the special
range of IMSIs with DPC set as an address of SG 108.
Hence, all signaling at STP-H 110 is directed to SG 108.
Further, STP-H 110 routes all E164 signaling with CdPA as
CC-NDC-Y through SG 108. The CdPA has a suffix to CC-NDC
with Y for those networks, which do not have Y as a
suffix. The networks with the suffix Y may be friendly
partner networks of original network 106, where the
subscriber has ported-out his number. Further, HPMN 102
maintains profile of the subscriber corresponding to HLR-
H 112 instead of HLR-O 138. In other words, local profile
of the subscriber is maintained at a network where he is
ported-in (i.e. HPMN 102), rather than profile of a
network from where he is ported-out (i.e. original

network 106).
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[ [ di ng
to HPMN 102, gets a new first MSI SDN correspon
Itgthefirst IMSI. The first | NS |_sfr|o_ma speci al
of IMSIs and hence all SCCP signaling
Izgp?:s nd| Bg to this IMSI is routed through SG 108.
The rodting% $eRERPERES By fdonf dgapiag BIP- Fedibtiffion of

on, 0 specia raneofll\/Sls
L PPC sot ns o aar vt 8E 16 hehestony mith the
si gna%g §Tw°§ H’rﬂ.1®c$%rq‘lﬁrf%t@§t]@OaSGeiI%dlEMht:thﬁ the

i ggaly Lth CdP
Sw;van!Li@nr OlIﬁ‘téS ﬁh&s&lﬁﬂer& 98 gg}%gg'% SES} %B&ﬁ% 102 and

108. The Cd
N%épgvls:hrg <§Irlst Fs &'t WEPHE | 1QAi cHheo ridte havesfiber
§t§e@9t$| to Theghetewr kst tﬁpMelwfﬁt}me %Oggep 202,

.t snetworks of original networ
&Xgﬁgglt )hingL sge'glrl bét haE PoreiRburenFagqubeh. first IMSI

Fo?f FetPonbing 102 nEPMNai he2 pr eridl @fn@_.{_' L%{Jﬂgoofél%géﬂ |n hef  the
i nstead o - .

Cm*w;nglhgga%%e Ot PRE8HBscTY bér $SM Location

‘%?%er‘ nedL8P) a mesRegk - whatte herégipordeib N hbsSage is

daeate), cosibuey i pitte alyg gl Lom e
t . 0
?’%’ 342%5%291%0%3(%%% e eind it ovhdi ﬁgratm tesr to sc

e first
{61t | pag 0t oasUbs ChbbEAgh POLL i) Lo, Lh 108.
r]éliﬁ'S '51?1 t cond networ k, in accordance with
an en%%%jl ment o tﬂg i AFLAYF o heTHee s tiLoer msssage to
FOR-Ed LR i rafHIéM\lnﬂ:Gﬁfa&étabheBEt iotthtEtS%' ?&ecg%% erof VLR-
r atte S
WM&@-% ﬂ 1§121b8§r:gb%§6§s rI[EpSG 108. This enables
with VPW 1 en-at st
receipt of any subsequent response from HLR-H 112
directly at Sg 108, rather than at VLR-V 134 or VMSC-V
132. Thereafter, at step 20s, HLR-H 112 sends a
registration response message to SG 108. In one
embodiment of the invention, the registration response
message is an ISD message with first MSISDN. HLR-H 112
also sends other profile data such as, but not limited

to, Supplementary Service (SS) information to SG 108.

Further, at step 208, SG 108 replaces first MSISDN
with the original MSISDN in the ISD message and sends the
modified ISD message to VLR-V 134 (or VMSC-V 132). The SsG
108 maintains a mapping of association between original
MSISDN and first MSISDN. At step 210, the VLR-V 134 sends
an ISD ACK to SG 108. At step 212, SG 108 relays the ISD
ACK to HLR-H 112. Thereafter, at step 214, HLR-H 112
Sends LUP ACK with address of HLR-H 112 to SG 108.
Finally, at step 216, SG 108 modifies the LUP ACK to

TECH/482863.1 8
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Location Update (LUP) nessage. The registration _
message is destined to HLR-H 112. Since STP-H 110 is
configured to route any signaling associated with the
first IMSI to SG 108, the registrati on nessage is

| Feplecpt ddeamd8@eb88 o AHIR-ED 1204, wiSh I radayss the 10s,

regi n S fter d| fication
of%glldzgae?:agg 3 ré%glgo%gv% {FS%%and ]1§Zfb§,3t MSISDN
ad@r e%@lcﬁcesb wigh ¢huglenbe§§SwCaqotvm&—\any34 when the

sybseguent I s ro 114, directly at SG 108,
r at her thaﬁ atsgﬁégrglsﬁﬂgb%\l}&@s& 132. Thereafter, at

step 206, HLR-H 112 sends a registration response
messagento &bddifhedt) BRE @OGLRRRL:8h t&eséﬁ‘éoe&“ QM. cers

t he regl stration response nessage 1s an | SD nessa

WEHPEFEE1RRI SHRETRERDY 1538 af'3os SBHRRY omeNPpﬂNothe The

d&balSlﬂl'bhaneQ@i:J.M hhma&guh%u%%PMﬂfEnk%Y 1 remains
Ser vi %SS) information tg SG 108. Further, at step
2G8° SE7TBs r BEFSREs st ERAIQPRPGI ( FRaREeST | GFRRN-V 140

VBESDAcen VhR- Vsmaess@g:eezaml ase@g[gstite%rimdlséﬁﬁg@ as a
34 (or. VMBC.V 1 e

nE%ﬁtggFrnsgqs\ér%t\'{ oh éssa ci At 5ﬁa)61é‘f’ﬁeer‘—i' Cor?gFhak04, SG

I\/SPSDNeahdc'éﬁrsddeth NSM%pIQQOylttmetB&_Fédﬂﬁé’zﬂs of SG

1 08 rel ays
Sﬁ‘ggfs%%ijct:?(‘@tr@ LR Jg é%%g?eaf r% 'ZLF Tpflon sent

HEROPE 1 Y2 theddP (s sr@e wkarktaidur esSPHP IdbRtthlz;ot BGSN-V

aahl
AL o TECH 46553 T Bray ace § hE-acat oSt o SPLATHITFo o7t

mfpﬂtaaa}eggeoﬁuggggggnt acknowledgement/response messages
are GPRS related.

In another embodiment of the invention, SG 108
modifies its own address to include a roaming identifier
when the subscriber is associated with VPMN 104, in order
to signify the subscriber as a roaming subscriber to HLR-
H 112. Also, SG 108 modifies its own address to include a
non-roaming identifier when the subscriber is present in
HPMN 102, in order to signify the subscriber as a non-
roaming subscriber to HLR-H 112. It will be apparent to a
person skilled in the art that roaming and non-roaming
identifiers are necessary when one VPMN network is a
friendly network of HPMN, while the other is not. This
leads to modification in billing methodologies

accordingly.

FIG. 3 represents a flow diagram of MT call to the

subscriber at his original MSISDN, in accordance with an

TECH/482863.1 9



and relays the same to VLRV 134. Hence, the first
VSl SDN is replaced with original MSISDN at VLRV 134

wob@n/0s4se1 subscri ber registers with VPVWN 104. BEUS2007/002606

10

15

20

25

30

enbodi ment of the invention describes a GPRS

registration attenpt by the subscriber in VPWN 104.

The call flow described in conjunction with Fig. 1

remai ns the sane, except the foll owi ng changes: SGSN V
1550PepmgrEs ofl Rtlyel3ihvandt isendsAa s@%@ﬁrliu%fxat ‘Bt e|t@a1 ls a
2 i o eg{iBLY atdy Q. ._Thereafter, at . )
Stob oo Sa 108 renPhe st ArREEE e M | Romitehin in
t S’Blgdoﬂr‘b%sfﬁ?mseriegnap‘-umtenm el0@t Subpc2@ber A calls
sabskeibskorgmahi0m 58Nt aleng Wi by 4 SP message v
gontai.n; a PDP context to_quSN-V 1%%.5& Wl pEeneing to
apparfaftt SeIvRersolP &ki piegei subkerabert Hat ial nblvere of

erask edgaaeENbLCReSBANS r A
M ¥ e M . Al

. t _ '

r1 %g%rgg??il %@awg\fﬁ' addrdsdato ¥HiHe wheoamiubgcriber A

| dehlsf i erbstheipettheBsubser isherp | smssqmsﬁ.qg \riﬁgtgrr]ri %]/(_gm a
as

i A ignify the .subscr) ber
R R W AT IR O
a8t esstn oonAc| ertecdinmoT: 1 0&NI tige | deﬁtsnfdé%,}/\hgnet rig,fu;ing

' i S ent. in H 102, in grder to signi
tsﬁggtgﬁ%gg{r?%erqgg?arlr?onér}éargn%{?g Fer | _?r?%ﬂH?}R- Rt step
1196: | BLRiPI 8¢ appparmvm foret pussePNskiwhlied ivs téer as a
ac411 hatorWaad g aﬂ&nxs@fl-facta”hﬂﬁ_-bdef%d f'f%fas BLe original

G ry_when one_VPMN network is a friéendly t _

PSR g 1 9he3B8 he €456 -Rot14 GThrsukeadstie call using
nDal (A caftixst iMsIEON)i R eRkhodoh @gi es accordi ngly.

Thereafter, at step 310, GMSC-H 114 issues a routing
query (such as an SRI) with first MSISDN to HLR-H 112. At
step 312, HLR-H 112 issues a roaming number request
query, such as a PRN, for the first IMSI to VLR-V 134,
since subscriber B is currently associated with VPMN 104.
Thereafter, at step 314, VLR-V 134 sends MSRN as a PRN
acknowledgment for subscriber B to HLR-H 112. At step
316, HLR-H 112 returns the MSRN to GMSC-H 114 as a
response to the SRI sent at step 310. Finally, at step
318, GMSC-H 114 continues the call using IAM(A, MSRN) to
VMSC 132. Hence, a call to subscriber B’s original MSISDN
is forwarded to its corresponding MSRN in VPMN 104.

FIG. 4 represents a flow diagram of MT SMS to the
subscriber at his original MSISDN, in accordance with an
embodiment of the invention. Subscriber A sends an SMS to
subscriber B at his original MSISDN when subscriber B is

roaming in VPMN 104. An SMSC 401 stores the SMS intended

~

TECH/482863.1 10



FIG 3 represents a flow diagramof MI call to the
subscri ber at his original MSISDN, in accordance wth

w@rooTasHdL182863. 1 Qenbodi nent of the inventi onPCHEUS2007/002606
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subscriber A' calls a subscriber B when the o
subscriber B is ported-in in HPMN 102 from ori gi nal
network 106. Subscriber A calls subscr! ber B at his

ori ginal MsISDN, corresponding to original network

166r sivrserdlescd.bext Astep unagpr eMet sOhswdhey B §outmg

Copahabocal Lo, A 2k 00302 B © DAL LR, S ¢

s&6§cr ider sBep A044 epllBOO, VBCrOtb46ssemls oa ilg@ubi NOrMST

| BberRBLLARI AYERY "Mrtl 1Y 9ial, N tO%HLRﬁi régg of an
I n. one enbodi hent of e |nvent|on er t|

i RS ﬁﬁ‘FFUﬁYqéQPy i aqﬂileSlebqasﬂewntTt@sﬁr datfe efpvett i-Irgp’ SMs

3@5teh|h§3 OdbfA resurnpgubhegt NG SDBL:%%D I%e%:worﬂs % 06.
N@%’ forvvardln nunber at HLR-O 144 r e ori gl nal
g

BRETAETst2p 380 HBC- WY 0% oﬁm@saltchfe he |sus|u¢g SMS

| Badwali rans MoEEBN) GdeekdPCalsl ldue I €af t Bbl%& number

€ F| E1)14 i ssues a routing query (suc _
o %E%%lll’f% iz aPaRRI SONPLEIHR Hi‘i'lztoAtr%'{réy?VSHPOl‘ted

HERE Hin formas s afr@amwnglmm{mgﬁ%e@&ew% S i ves

R th ir | IVBI - since

2ﬁ%€%§| lk\)lbéirSE%EIl\]s ga%r ef}fttl Irylggsslogl at eFERPYBRANPP0o4 Lo the

TPEF @R Er MBESRY e@rBll 4 thWl RoYig8dasentss MSRN-@spertRN 1y .

a E@Qﬂergtfgg SUpser | 112. At step
S%ﬂéé@ﬁR-H 112 ret%rns theﬁﬁs%g&a@\gﬁﬂ IPEPSE 3y SRI-SM

r EEbERs 1355 Me tSRHLRew 142 -step 310. Finally, at step
318, GWVBC-H 114 continues the call using | AMA MRN)

a call to subscriber B s original
}\/& \S/gﬁg‘: 153 tep H—FP "HLR-H 112 returns address cf VMSC-v 132

and first IMSI to SMS gateway 405. Subscriber B is
currently associated with VMSC-V 132. Thereafter, at step
412, SMS gateway 405 forwards the SMS on first IMSI to
VMSC~V 132. Thereafter, at step 414, VMSC-V 132 sends an
acknowledgment to the receipt of the forwarded SMS back
to SMS gateway 405. Finally, at step 416, SMS gateway 405
relays the acknowledgement to SMSC 401, to indicate the
successful delivery of SMS from originating SMSC 401 to
VMSC-V 132.

FIG. 5 represents a flow diagram of MO call from the
subscriber using his original MSISDN, in accordance with
an embodiment of the invention. 1In this embodiment,
subscriber B calls subscriber A, when subscriber B is
ported-in in HPMN 102 and is presently associated with
VPMN 104. At step 502, subscriber B initiates a call to
subscriber A with first IMSI and the call request lands
at VMSC-V 132. At step 504, VMSC-V 132 queries VLR-V 134

TECH/482863.1 11



is forwarded to its corresponding MSRN in VPMN ﬁ04.
FIG 4 represents a flow diagramof MI SM5 to the

waamsosisber at his original MSISDN, in accordaPCEUS2001002606
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[ [ [ [ A sends an
an enbodi nent of the i nvention. Subscri ber
SMS to subscriber B at his original MSISDN vvhjgl
subscriber Bis roamng in VPW 104. An SMSC ]
stores the SVS i ntended TECH 482863.1 10for subscri ber
fo At SHESETABSrSMBESA0Prodhds ainGutinagibnf oEagtuga}&gomg

R i Ra to HR O 1
q“"@{lﬁs(es%f‘jﬁLS?%%?f"thﬁr%éwg%’@%?" RaPLPREF=d with veuy
1

corréspon ng t&38ri @Oﬁélesﬁ@tsv\orﬁ@QLOGOamdladmesmsmeN of
anuBNBrghtenay 405teka one anbedi Mesisgh th S¥RApined in

way 405 is coupl ed to or|
hgﬁg%g%&‘ fﬁtSaaEfeltger 1at Hepep: 406, SMVBC &05, VLR-V 134

t
f 5EREF dATt hac BB/ ad v ewaw»&&vdgygéase #oYs lfbsacrlber

er, portabilit
o re T R MR BBk e 2P or it PsAPOPOSubSMSChOT 132
Bsen%aggﬁéMyremogstecemzesa§| n&M(U@hé@Naanﬁg&'tsEﬁt A) to
| szt c—eor 1 25 pongeifg 4 ﬁ s@Lid Egg NsluStPN antfreﬁp 4881 to
ori |naI | MBI, respectively. fterUtet s
@05u$isf§Ue§tand8Rﬁ SML(thJrfgSt pNS&:&@Bﬂ:e&o Hence,

H“R;*tﬁﬂﬂer/* digseﬁbﬁ%f’ﬁsc{*%ﬁsié%f%w”s 508! 0L838e using
- S
;:CI‘XI 5%2 3 j 85 érﬁpfﬂerﬁ"leﬁ a@‘sﬁ@tl heedsvmpdm:ﬁ%@mé 182. HPMN

'IfHé?f eahtierhasat thtedkdspaMa gt efr\%%r :g tsfgggjwar dzg’t tgglenllar

Neof t. NS oVI\/ISC—V 13
414 Vl\}ggé 1élfe§e%8§ HR SR o wdesmritbem Bhe rece: pt
of the forwarded SI\/B back to SM5 gateway 405. Finally,
relays the

1 way 405
gf:kﬁg\?\,iggg é%rrent to é%éc 40':'CIIL oW ALdHamyeE ¥R SMS from the

subscrlber using his original MSISDN, in accordance with
an embodiment of the invention. At step 602, subscriber
B's reque’st for sending SMS to subscriber A lands at
VMSC~-V 132. At step 604, VMSC-V 132 queries VLR-V 134 for
subscriber B’s profile information for outgoing messages.
Since subscriber B is already registered with VPMN 104,
VLR-V 134 possesses the original MSISDN of subscriber B
instead of first MSISDN. Hence, at step 606, VLR~V 134
sends an acknowledgement for the profile information
request to VMSC-V 132 with original MSISDN. Thereafter,
at step 608, VMSC-V 132 forwards the SMS to SMSC~V 136
with original MSISDN. Finally, at step 610, SMSC-v 136
acknowledges receipt of the forwarded SMS request to
VMSC-V 132. Further, SMSC-V 136 routes the SMS intended
for subscriber A using standard routing procedures. It
will be apparent to a person skilled in the art that call
flows with similar logic can be extended to implement

various value added Services for subscriber B.

TECH/482863.1 12



successful delivery of SM5 fromoriginating SMSC 401
to VMSC-V 132. FIG 5 represents a flow diagram of MO

W@ 20007/08980m t he subscri ber using his original M3BDB007/602606

10

15

20

25

30

nce with an enbodi nent of the i nvention. In
?ﬁicgrgﬁbodi ment, subscri ber _B c_al | s subscri ber A ,
when subscriber Bis ported-in in HPWN 102 and is
presently associated with VPWN 104. At step 502_,th
subscriber Binitiates a call to subscriber A w

first EWBL and:etm%stéfflgls 28 GRARSE c{/iL Vrf%aé@/sgé%k}fgs'hing s
VIVEC- V. qgqueries - 4 .

TEERPa5884°0 1oT: bPeoaBOtrbete BPostedvin |80 HPMN 102, in

i AF6PREeNOA f oritdut geinng e@bbSimahce cxubsepiber; B is .

: ' dwth VPW 104, VLR-V 134 possesses
? Eggg%ﬁ’%g: B e?’%ﬁﬁ\é\n&% o dEMbeP9B iifstalrpady freststered

MEPSDREAS esgptvaiiavad do emnjamedd 0onWicbR36h8eidn: with Fig.

t 5086, R:¥ 134 sends an acknow edgenent
:Engﬁ/féc:gt\t/e%sg@v%’t %—ubgll%%grefb r B530gr BjisndiandsiesDequests
Th®

T elf FERS RPRtep BOSY’ &MBG=ak4 3BosrBdNeawoRk! (aPN) ang

’ Qi | A). 1o QBCV
o Ry e (St Sy thiQuBseri Romain
i nS@F&%I’daP%}"Sr)ouF? ngFegrdvedurtes. APENasy 3UBSEE| RR¥sn-H

;ogub o] [ ng his
0l Bl DELSDN von oaeh e fe SRErCa- bl TaripuR sozace
h&& FRE" ¢ B198896n df hig GESNSH NI2SDMitiA SiimistarTiest | and

fHRMN iss AR chrfcbroMQ iSS b&GI%%&SC@*hQ%he%norEgG‘atesstep 706,

ow.di agram of MO SM5 fromt
;@yubsﬁfcrl 8.122:2 %s{ﬂr?govﬁieéj%%ﬂ éihﬁapfewsfsbl\ﬁ, ngnsgpder dahoenel ID
inch shasabodi mnt betkt he | sagmvorl-e;é)@ts ztﬁigcgbgg?cc@rsl S 122
. . ' 0
&QF%Q%HQ%{Eﬁ r§c5§QU%¥:£fi %gggkggtion like first IMSI,
a
%PM?\]USS APN and original MSISDN for subscriber B.

Thereafter, subscriber B starts the PDP session.

FIG. 8 represents a flow diagram of MO MMS from the
subscriber using his original MSISDN, in accordance with
an embodiment of the invention. In order to implement MMS
services, this embodiment represents additional network
elements in HPMN 102, such as an MMSC-H 801. At step 802,
subscriber B, using his handset 803, sends a Wireless
Session Protocol (WSP) POST message to send the MMS using
the first IMSI to MMSC-H 801. The WSP POST request is
routed through SGSN-V 140, which creates a PDP session
with GGSN-V 138, at step 804. Since the subscriber has
already registered for GPRS services when registering
with  VPMN 104, SGSN-V 140 maintains the mapping
information of the first MSISDN and the original MSISDN
for subscriber B. Hence, at step 806, GGSN-V 138 sends
the original MSISDN and first IMSI information to a WAP

TECH/482863.1 13



VMSC-V 132. At step 604, VMSCV 132 queries VLRV 134
for subscriber B's profile information for outgoing

wore@sagmssl Since subscriber B is already regi SPEr/@82007/002606
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with VPMN 104, VLR-V 134 possesses the original NMSISDN

of subscriber B instead of first MSI SDN. Hence, at

step 606 , VLRV 134 sends an acknow edgement for the
profile informati on request to VMSC-V 132 with

oFPGieWaY NEISSDNAE Théepafdd,, WAP SyapebdP, sUNBGIAw3Z s wsp

oy e £ 00 ToNATR) Rt o rABRRE Ul eteppeziper
cf#ar)?h SgmREeESd SV eRRIESTLig DNANBES VSIS 2 anBurgiiest TMsT,

i j b i ber A -
IS St Ardad fodtl o predador e MG BGL Matentrer,
Lok, &eerpsogf@ki MHSG-Fin Ao aerds hap dHITP ffessoms¢ hto WAP
soatevay| G@iSC CRurfree @ader)degh t gtbgplﬁrggntéggﬁr 'g%%%ga{ 805
Vv agddegd serwices for subscriber B . T 482863. 50
1%%@\5 g represér?t SERNGR FPagidmcrébessBdlsl inshidspta 803,
GPRSAsesspons¢ orot tiee sStdGEsd b aferROrdedsdd) 1gh PN, 544

[ anga M th,an enpodi ment of the invention.
ggggg}??%gr B ,e@pré:ggntm?%SWTo4Fth WrFeRdyd recipient
r 8429 eferndand OPRS rerbiinge praseeupbained in
conjunction with Fig. 1 . At step 702, subscriber B,

usi ng his handset requests for a GPRS PDP on HPMN s
Access Foi nf NEPKGERNLAPN) Bl tdicagemuest MIAQHES to the

SGBMe A i) SCGN Y d405USEP 19 ., Nﬁgea§¥§t$n]%DNSlth an
to resolve the APN to locate MH. 27“TReT 2aFt el
AR 0216“673:4,“3(%?@ VIVRP tdeds SabersaberPBPrecrtiert an MMS
melssegevie GGINM £33 rwihbafl iphsh 1! Lagd h;lglgére&’ﬁﬁoﬂ At
and Prdg nal,, '\é%lrslﬁl}l Furthe,rrmre,s at stseg , A
122 Facknow edges the FeqiidrIahdssbaagdsatt §ARelstBblishes
a WSP GET session with MMS URL towards the WAP gateway
805. The WSP GET session is routed through SGSN-V 140,
which creates a PDP session with GGSN-V 138, at step 904.
SGSN-V 140 already possesses the mapping information of
the first MSISDN and the original MSISDN for subscriber
B. Hence, at step 906, GGSN-V 138 sends the original
MSISDN and first IMSI information to WAP gateway 805. At
step 908, WAP gateway 805 converts WSP GET request into
an HTTP GET request with subscriber B’s parameters, such
as, original MSISDN, first IMSI and . MMS URL. Thereafter,
WAP gateway 805 sends the same to MMSC-H 801. Thereafter,
at step 910, MMSC-H 801 sends an HTTP response with the
MMS to WAP gateway 805. Further, at step 912, WaAP gateway
805 sends the MMS message as WSP response to subscriber
B’s handset 803, as a response to the WSP GET request
sent at step 202.

The present invention can take the form of an

entirely hardware embodiment, an entirely software

TECH/482863.1 14



[ H 122
and charging | D back to SGSN-V 140_. Al so, GG_SN—
rmintaing agrecord of all information like first | NMSI,
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Thereafter, subscriber B starts the PDP session. FIG

8 represents a flow diagramof MO MVS fromthe

subscriber using his original MSISDN, in accordance

with an enbodi ment of the invention. In order to

i TPPefeREnVETs &y feeodimsing eryodiimEmly nepresE Mt dvare and

L | el ' 1Q2, sgch S an
WEG HBO0L At olop B0, EySEarrRer W TH & ngrippalnent of

hands et T8V s VS Afr el 885t TS| dim dAnatioeol bEWEPYs not

. h in [rst MBI, to
POstitedsage Farmeade} ha-JdYEus ?%E%{ée’d faﬁl?iour&:hcrocode,

= . Jhe WSP POST request (
I\S/%%_}n%g%s WAT HESRR ¥y a PDP session with GGSN-V
138, at step 804. Since the subscriber has already
regi st BpeEne BROGARStHer Viinvemituben ¢agi 84RE | RGMW b of a
VEMY 04 r\gmlDiIBrgghg ains. the mapping i nfor rge:)tnllp%rl:er_
of the first | SDN“and thé originai 1 § of
SUPBRETT RY BomPHereereadalsiemeliom GEEN-\Mih38 meRdsn code
Lber ouigl, nathy VBI-SDI, aRdnbbk8t oh Ml )f oL MRELON Lo B
VAP TECH 482863. 1 13gateway 805. At 'step 3, P .
gat evay- cBHVEPFEONEBYPEST  r Rpiesthentroigo TR this

RESEriaruest, Widh suhpetébersB 1S par a@kﬁ%ﬁgeﬁggr%fe%@gble

| gl pal I and first I MSI, and sends _
?%éq%g%? £ %@Nf/%g K801 2PRAEREYT t fhatat Ca3Rer@IRINVEEEHTe,
FPrTsEdaten WEDPagesponse teaiBogat enay p885ram, fap use

th Le, .812, P teway 805 sends a _
ST Paepons o 2Pt BBLEI S i, I et peh oge. axecution

: -H 801
rPYSh6s e 2PBarREUSeq@EstiesRne . at step 802. MVBC-H
further routes the nessage to the intended recipient

The medium can be an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system (or
apparatus or device), or a propagation medium. Examples
of a computer-readable medium include a semiconductor or
solid state memory, magnetic tape, a removable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), a rigid magnetic disk and an optical disk.
Current examples of optical disks include compact disk -
read only memory (CDROM), compact disk - read/write (CD-
R/W) and Digital Versatile Disk (DVD) .

An HPMN operator uses the CLI in MNP system to serve
subscribers associated with its network even when they
are not in the coverage of home network, and are ported-
in from a third network. The CLI in MNP system
facilitates its subscribers to provide call related and
value added services. The subscriber is able to receive

calls at his original number even when he has ported out
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usi ng standard MVB routing procedures . FIG 9 _
represents a flow diagramof MI MMS to the subscri ber

wa@eoohiogIser i gi nal MSI SDN, in accordance w th anPCT/US2007/002606
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enbodi nent of the invention. Subscriber B receives an

MVS alert via a WSP confirned push at his handset 803.

At step 902, subscriber B, using his handset 803
establishes a WP GET session with MVB URL towards the
WAR sy atuenizer 805. HFME WBR GE] 32SSidhiiny vt esvihr eugbher,

A\ t .PDP sessjon wi th GGSN-V ]
TR b B B PR bR S s S T
médFH mpeinnfiovipdeitdngofnyheallr o WSVSDNEaod the VPI\éI\cI)é This
Wl riber B ..Hence, at ep L
Y Sh e Tnie ERs L (P naT e\ BRI ANG: (F7 s EPFVEFotbient
i Ry rRRT oSt AR gatfevidlye 805w Atorstesr A8, niifer of the

gRLBwaY-1 803 . COMMRIdsYMEP GEL reguest ;jntouan HITR GET
request with subscriber B' s paraneters, such as,
0 %(jilﬁéFaESFSmefFP§Fchraﬁ@ . MBUR . aTlyeremfl epxr VAS

VaRsgageway 805 serngsnhhensansr! Obgl‘/ﬁg}"bﬂaﬁ&)ﬁn the same to
Tgereafter t step 910, MVBC-H 80 ends an gf—I'I'TP

r 8sfoRsE ®Fhe MVB to WAP gateway 805. Further, at
step 912, WAP gateway 805 sends the MVB nessage as WSP

r esponthet eompbaenicbei fB'cy,thardaip %égszte@z?rh@eé@n%btﬁeabove
t P_GET request, sent af ste 2. e presen
| Rokhfad ik CRRBRRL RS SF afcBrtiig , Taemesws and

eAbydreenppeantényi tekptheokt wahe ToEHbA8RE8630fl the CLI in
LagsbogLuenl ah anemhadidml, contal gl ng,both fardwarg |

and software el enents . In dccordance Wi
ehBEAF FeAPMBRt e e SEFESBNPL] NESMHDIEER, Thef OMAr 6n MNP system

| Behpeh88tHUEahS QL IHdM L&eh Iy f%{{@pﬁggy LeRbAeNt other
software, and m crocode,

components (not shown), for example, other buses,
controllers, memory devices, and data input/output
devices, in any number of combinations. In addition, any
number or combination of other processor based components
may be carrying out the functions of the CLI in MNP

system.

It should be noted that the wvarious components
disclosed herein may be described using computer aided
design tools and/or expressed (or represented), as data,
and/or instructions embodied in wvarious computer-readakle
media, in terms of their behavioral, register transfer,
logic component, transistor, layout geometries, and/or
other characteristics. Computer-readable media in which
such formatted data and/or instructions may be embodied
include, but are not limited to, non-volatile storage
media in various forms (e.g., optical, magnetic or
semiconductor storage media) and carrier waves that may

be used to transfer such formatted data and/or
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i npl enents the invention. Furthernore, the invention
can take the formof a conputer program product,
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medi um provi di ng program code for use, by or in

connection with, a conputer or any instruction

execution system For the purposes of this

description, a conputer-usable or conputer readable
midStHIEAROhE anyhappah at usl tdilatssgan b@lﬁﬁ_alam,, stgfe, wired

for
CeAHAL S akeme R QPagat OL o hit ANSsPor t e program
usg@gy otr;I nlnﬁ cognect%(l) Ont&%] '?éh s Ths &cfon

execution system apparatus, or deV| ce The medi um can

be an HRéeEFonithe mugpmetext, optdacdly, etepiimmmgnethérwise,
| Bhi-angHoud! &aM RAAYGLRH o§y35§51Q%£aa%ﬁgﬁa%?Sa° words

dgvice) ., of a _propagation nmedi um
coﬁﬁf%’ ?S?Eadabf’@mﬁéa?aﬁ?r Ncl gae at@@’n corkkict 8reOr to  be

sobhdtstatie MRNDEY, MREIGLEGe! ARG rggov?gﬁﬁfed to an
fter d| sket a_landom access nmenory

{
rga ~ont V(‘a"(' Ve 3PN§%yi d-hdgriet it dissk amd aarsense
opfi C'éin@llsrkl.ngCur ot ﬁﬁﬂ”piﬂﬁl’&fd oRld, eal ydi-gks uSJ.ng the

ad on mory ( CDROM
Cochude,somachy i g oy ey (B8 1T <
v@*g@ﬂ&p@ ngqbe(n:)VD)es_peAm:_HBw ode@iﬂIort@Bﬁyt heHd | words

st & enSup rlbe,rs oci gt ed vvlth its
hgé\/\%%(@évenmﬁ%%ﬁ% t% %\éy ar eglf% otoin ?ié’iﬁ’ver agedof"Hehe ©
netTbtaE  HRRCEF erpSrFedion tfmmn@nhdaimelt vy ka WhBle and

I t scri_bers t
or oy o el L BbEtFont SEodREE oPEldc=tipg. when
tlbsc\”?’é‘g PE" aBffe 4399 etei vefenhee atohps larstyic@l two or

mozer evesmahen he hasoported QUi of  the following
interpretations: any of the items in the list, all of the
items in the list and any combination of the items in the
list. ]

The above description of illustrated embodiments of
the CLI in MNP system is not intended to be exhaustive,
or to limit the CLI in MNP system to the precise form
disclosed. While specific embodiments of, and examples
for, the CLI in MNP system are described herein for
illustrative purposes, various equivalent modifications
are possible within the scope of the CLI in MNP system,
as those skilled in the art will recognize. The teachings
of the CLI in MNP system provided herein can be applied
to other processing systems and methods. They may not be

limited to the systems and methods described above.

The elements and acts of the various embodiments

described above can be combined to provide further

TECH/482863.1 17



TECH 482863.1 15hi s number to HPMN and may be roan ng
in VPWMN. Further, the subscriber is able to indicate

whe@7o848gi nal MSI SDN in CLI when initiating anpCT/ab1000002606
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a VAS fromthe VPMN. This prevents any confusion to

the recipient, as the recipient may not be aware of

the new ported-out nunber of the subscriber. Moreover,

the CLI, in MNP systemalso facilitates the subscriber

t FReddmeatany Thgise endvASheesshgegas bas bei ghaal in light

[ i h 0, hi s..new nunber. The
Componenty GE- 81 BRchQrs el e I

i nglude_any conbi nati on of conputing conmponents and
dg%lhce s%ﬁé?&t‘Pﬁ@ t oget her. The conponents of the CLI
in MNP system can al so be conponents or subsystens

wthin a | argedesepRUi gy §¥§{;§mo€gm}g&§]\[qp%§<ts T#e tC;{_el é]PI in
MyRpSYstem.conmponent s can al so be coupled w th any .
nunber oF “Gther é’d’\'?{?&nent@e( NOtPEARAMY , Fovemidanpl e, this
ospecifisesiosortaldldwer Ssth@BPafth U6¥i GeSte PG HALR cations
nunber of conbi nati ons.

' / t devices, in an
:%gggdfﬁ%n%, %nfaggﬁ%gr RY-onb? nat i $h-161d opAgky. For the
pREeédanFe basedioubrporgntts cel besn CBET ¥HRY 0Wo k8 voice

f ions; f the Gl in MNP _system |t should be noted
tﬁgglf he blgri oﬁ?%np(ﬂ]éant sséfliéggFg}g%ﬁ het &l fComyHecations

d%geiPﬁ%@tusiﬁg'%bﬁDuK@ma@ﬂ@edOdesbgﬁuhDD|Sa@di%&ﬂsual or

i epk ed)a a, .and/.or )
?"éﬁfﬁ%ﬁ?zﬁ?z%%%?%%g?h e Ragyappaices or

nBdra® i i*Per & offPhei ¥eHehavvdded, regcstees or other

tcansfeicatayidatezpmponent, transistor, |ayout
geonetries, and/or other characteristics.

Con‘putfr{ '{ﬁgdggll"eeggfr% aszlnenci\l\?ilccahtion, specific embodiments
of the present invention have been described. However,
one of ordinary skill in the art will appreciate that
various modifications and changes can be made without
departing from the scope of the present invention, as set
forth in the claims below. Accordingly, the specification
and figures are to be regarded in an illustrative rather
than a restrictive sense, and all such modifications are
intended to be included within the scope of present
invention. The benefits, advantages, solutions to
problems, and any element(s) that may cause any benefit,
advantage, or solution to occur or become more pronounced
are not to be construed as a critical, required, or

essential features or elements of any or all the claims.
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i nstructions may be
limted to, non-volatile
opt i cal PCT/US2007/002606

such formatted data and/ or
enbodi ed i ncl ude, but are not
wateragms2nedi a in various fornms (e.qg.,

magneti ¢ or sem conductor storage nedia) and carrier
waves that may be used to transfer such formatted data
and/ or TECH 482863. 1 16i nstructions through w rel ess,

or any conbi nati on

optd or wired signaling nedia,
tfﬁgégﬁqlenless the context clearly requires
qtierwiser—throughout the description and the clains,
tﬁﬁiﬁg?@% HEGHIIRELON copprising, " and the [ike are
g ke ?Gnstfrzﬁfcrg%ﬂ?ﬁ%ﬁﬂonspﬁemgbmég as _opposed to an
Aigpyve _C,Bae%;ma’ﬁghw Senseolihat is to say, in a
36 Cf-qgﬁqa%ﬂ &@}lhﬁﬁaﬁthOEem1|ted to.” Wrds
lséﬁglthe $iScRL 262 prgricaninbefonl Boblnel Rileard dug
. 4 r_nunber respectively. Additionally,
t@“Imsrds .ﬁi_1-P}v1§ﬁpppMﬁ@§%p}exégb®wge§s"belOML"
FEgsRords Qé;ulr‘QnLlpﬁpéﬁPnﬁEfé¢at£DmhlS_app||Cat|0n
‘We é’ém’]’m Pai‘ﬁMyA?h@reas@yl ar_portions of Thi's
bRg’C;tlo1p WieH PRELMoREAdress js used in reference
S 6—Hi-st hEafGd_APPhieatieenBartt covers all of The
SEFew-ng houpbr¥t 8edens: any of the itens in the
ks aH JFzgﬁiBﬁrshag@n the |ist and any conbinafion
bEpihe :te”rg PRt BEbsexiptive Erbfvmnateisor i ption of
] .s‘.s“atcjggn baRhepR sPefnt Heodg | in MNP systemis
et ntend g gglﬁ&@?‘;ﬁv&ﬁ% or to limt the CLI Tn
Ng%é‘y?t e LO-EWaY FRRS Sudpamh dioadd osed. While
THe—ep JEHERRNIMSGf  and exanples for, the CLI in
ieRerpl Pagkef Radiiq) Svstem
R Gateway Location Register
GSM Global System for Mobile
GSM SSF GSM Service Switching Function
GT Global Title
HLR -V HLR from VPMN
HLR -0 HLR from Originating network
HLR -H HLR from HPMN
HLR Home Location Register
HPMN Home Public Mobile Network
IMST International Mobile Subscriber Identity
ICv Integrated Cellular VoIP
IN Intelligent Network
IsSG International Signal Gateway
INAP Intelligent Network Application Part
ISD MAP Insert Subscriber Data
IAM Initial Address Message
IDP Initial DP IN/CAP message
ITR Inbound Traffic Redirection
ISUP ISDN User Part
LU Location Update
LUP MAP Location Update
MAP Mobile Application Part
'MCC Mobile Country Code
MCC Mobile Country Code
ME Mobile Equipment
MNC Mobile Network Code
MO Mobile Originated
MMSC Multimedia Message Switching Center
TECH/482863.1 19



illustrative purposes, various equival ent
nndificationsparg possible within the scope of the CLI

WO pooviessyst em as those skilled in the art w PCT/US2007/002606
recogni ze. The teachings of the CLI in MP system
provided herein can be applied to other processing
systens and net hods. They may not be [imted to the
systens and net hods_descri bed above. The el enents and

4015€ of 1 hd NolriileySwricbdingentatdescr | bed above canm be

iSEEd_t q Malied S ubscirhee r TECBRN 483863 1

YSRNadi nerMobi IEh Ssdvsgmd bethBoambaggeamsan De made T

Mdht of t HaMoklidwe Tepmtinened detai | ed descri ption.

&r_\ar | gtMemsaden Tdessiebi Rgrtertai N enbodi MENT S Of

P4 speci fliNabiegrinfoPllens Thecpabh of a

8PEcommuni dattiionelcAliblihgoovaecal [T Ng party 1o a

I

q

tHE Al _in|{MumberdngnmPlinder the present inventiom,
t

1

(W

1 8PBed par ff PreEartorhBebgwontlass EBoHFr oyt , that cal

- Q8Bhe for | Aviear FhE Boikce call, 1 n which the

tQnSeEi her Oarigd oatiny caRMBRSS Wekk: P ol SIrlcxéhat ion

P

~EBNhl e of | PiroydHe Bodmbngslahber nDL1 on- pi CtUre

RNAIav Al Reemangv¥by , Al hosed devi ces of calTs can be

PDt oxt RegemerpPcbbe eBatabaddier conmuni cat ed dat a

Rt he for=BGBNGHQDBeSfttetédnduéﬂﬁﬁndﬂdhﬁﬁﬁ%%@dﬂ$@§%ure

pRIt he pres@autingehtdboatere been descri bed. HOWeVer.,

BBCof or d{ fappadkPbintnCode art W 11 appreci ate that

2RI ous nnfiBehdaRpohsn@nth thamgeissrcan be nade W t hout

@2 t i ng | Eenvihe GERPeSwhpdite N@sent | NVention, as

8¢CFort h | fighel cConmectbitmvorand arg v, THe

ificat|8honall Trapsesr Beirdto be regarded Tn an

$TReH r at | YHPHM( BEP

STP-V VPMN STP

STP-0 Originating Network STP

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

SSN Sub System Number

SIM Subscriber Identify Module

STK SIM Tool Kit Application

SM-RP-UT Short Message Relay Protocol User Information
STP Signal Transfer Point

5SS Supplementary Services

TR Traffic Redirection

T-CSI Terminating CAMEL Service Information
TCAP Transaction Capabilities Application Part
TP SMS Transport Protocol

UDHI User Data Header Indicator

UDH User Data Header

UD User Data

VAS Value Added Service

VLR - H VLR from HPMN

VLR - O VLR from Originating network

VLR - V VLR from VPMN

VoIP Voice over Internet Protocol

VLR Visited Location Register

VMSC Visited Mobile Switching Center

WSP Wireless Session Protocol
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than a restrictive sense, and all such nodifications
are intended to be included within the scope of

w@e@3mses2i nventi on. The benefits, advantages, BOI/UB100TI802606
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to problens, and any el enent (s) that may cause any
benefit, advantage, or solution to occur or becone

nore pronounced are not to be construed as a critical,
required, or essential features or elenents of any or
allechind callaj yaferfRGiY 32666 1 oES ARRENDI XsTEGH gR863.<d by

19TECHL482863. i{BZQgggggt%pl references (each of which

is incorporated by re ceinits entirety) GSM 902
on MAP specification Digital cellular

! 2 OMBURNC RhPOBB8Y gl 8 {Fhase 2+) Mobile
Application_Part (MAP) Specification (3GPP TS 09.02

veHGiiER17 celduRarehe &S TOURYN BRN IS Sutalie™ y( BiedeORA)
GSi|\z§b&Q% appVABasResI iaiatsat i(x@zg%ﬂ &Lézﬁ) fi(‘c?ell\i}bigr?r

te ni.catlons system ase 2+) ; Ile
Ap(&%ﬁ%%gggorqubgt VERA ns%eéf?i%%]ﬁ%ﬁwe (RS9 TS 09. 02
version 7.9.0 Rel ease 1998) GSM 340 on SMs Digital

c I el eco ni cations system (Phase 2+) ;
Tgc ni%%l tSretgglrl‘lz%{t ?3% é#zgt he Short Message Service

( SVBjSM {GEMOMMD spercsifdeeatién0 Rel ease 1998)° GSM 37
8 O%Qi\é%l Q@ifﬂaégéeeg%'&%%fnhﬁ'i%%%}{m 99}%%{4'5 éﬁﬂ(a?éee”}ﬂ ;

(Phase” 2+) ; Custom Icatrons for
net wbelkl Fn Werrlad-atdgine Ra@AVEMRPPhEpec2fication

(3GPP TS 09.02 version 7.9.0 Release 1998)

GSM 340 on SMS

Digital cellular telecommunications system (Phase 2+);
Technical realization of the Short Message Service
(sMs) ; ‘

(GSM 03.40 version 7.4.0 Release 1998)

GSM 378 on CAMEL

Digital cellular telecommunications system (Phase 2+);
Customized Applications for Mobile network Enhanced
Logic (CAMEL) Phase 2;

Stage 2

(GSM 03.78 version 6.7.0 Release 19297)

GSM 978 on CAMEL Application protocol

Digital cellular telecommunications system (Phase 2+);
Customized BApplications for Mobile network Enhanced
Logic (CAMEL);

CAMEL Application Part (CAP) specification

(GSM 09.78 version 7.1.0 Release 1998)
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Stage 2 (GSM 03.78 version 6.7.0 Rel ease 1997) GSM 97
8 on CAMEL Application protocol Digital cellular
wo edogogasauni cati ons system (Phase 2+) ; Cust onP@BUS2007/002606
Applications for Mbile network Enhanced Logi c (CAMEL)
; CAMVEL Application Part (CAP) specification (GSM
09.78 version 7.1.0 Rel ease 1998) TECH 482863. 1 2
1Si gnal 1 i ng procedures and the Mbile Application Part
( MAPY 1 {Tet Bt 2000 d@IOs 4afi 2 t8eomdbitlel |AgSMcation part
Net wovixss) Q701- 704 on SS7 MIP Q711- Q714 on SS7 SCCP
Qr60- Q769 on SS7 | SUP TECH 482863.1 2 2Cainms 1 . A
met P ¥75% 4899t ati ng nobi | e nunber portability, the
nmet hod conprising: receiving a registration nessage at

a si l j teway (SG) for an International Mbile
> Subéggﬁ%%%g1 nf?k%n%ﬁ$éﬂ¥ea§sﬁﬁtﬁfehﬁmﬁth a

subscri ber, the subscriber being ported-in in a first

net K havi n original Mbile Station

Intg?ﬁgtﬁ@%aPnsﬁggcﬁﬁﬁer Directory Number (MBI SDN)

associated with an original network; assigning a first

(NBkﬁQH% ocia ' the first network to the
subscri éﬁ?iréblggﬁné%kﬁe first MSISDN with the

10 orj Q768-Q769 on SS7 ISUP
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MBI SDN; and sending, in response to the registration
nmessage, a registration response nessage containing

wo b@70848gi nal MSI SDN. 2 . The method of cl ai m BCT/US2007/002606
wherein the I MSlI corresponds to a Subscriber ldentity

Modul e

(SIM allocated to the subscriber in the first

network. 3 . The nmethod of claim1l , wherein the
subscriber is ported-out of the original network to

t he €lagmsnetwork. 4 . The nmethod of claim1l , wherein
the registration nessage is selected froma group

consi, sty f cat.i . e UP) nessage an I
conshe Ul 40 1, R0RL 3 LhUPY, SRR 0By
The nettHsd msftheldaicempriswherei n the regi stration

response IS f s ri_ber t . SD
roenage” . TEEERPEnG b SFed 5 HDREELAEE B R a1 ing

, Wher gateiig 3 cfoBerni Enhereapiomyl tok el stdrscriber
W th a seeend netwark, akhgcretbed,futher o Fdey! N

! . %?e
redirecting the registration nessage recelve romthne

second

oo beRagsrorred-imeipet hbbr3f nataignke and

wher ei mavaiol e iodd gting1r REbS1E ast 8 e sEAge fA 1N

conpr i
t he si

es: receivin naling fromthe subscriber, _
SRR HEAPCAPFG 8. BBERT ol 1o A Rsecgd with

repl aciang ordigina3i geakony; Transfer Point (STP) in the
first net&@ékgniﬁg geéffgguaﬁyis%%grgggogﬁggegnwith the

first network to the subscriber:;
replacing the first MSISDN with the original
MSISDN; and

sending, in response to the registration message,
a registration response message containing the

original MSISDN.

. The method of claim 1, wherein the IMSI corresponds

to a Subscriber Identity Module (SIM) allocated to

the subscriber in the first network.

The method of claim 1, wherein the subscriber is
ported-out of the original network to the first

network.

The method of claim 1, wherein the registration
message is selected from a group consisting of a
Location Update (LUP) message and a General Packet

Radio Service (GPRS) LUP message.

. The method of claim 1, wherein the registration

response message is an Insert Subscriber Data (ISD)

message.
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address of the SG 8 . The nethod of claim1l , wherein
t he subscriber is associated with a second network. 9
WO 20008982t hod of claim8 , wherein the SG has BEI/US2007/002606
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address, further conprising: nodifying, at the SG one
or nore |ocation addresses in the registration nessage
received fromthe second network with the address of
the SG 10. The method of claim9 , further

conpf-i §hrgmekbbdybhigcl ibmr By ﬁﬁéﬁi&&ﬂ&%ﬁﬂﬁ%ﬂi};féﬂ he

SGto acki n. i.ster (HL in the
first ngtmgﬁklhgngoTﬁggié £%h(ﬁzﬁ Wﬁ%ﬁQ§kn the
first WBFBPN fﬁrﬁbsrgﬂ@dpaisznd:rst HLR in the first
network. 12. The nmethod of claim 11, further

Conprl$Eﬁgre&EIhﬁ4ﬁﬁ§6£égﬂsé%éE¥oﬁIM%é@@ge”%%%%%bggngrgm

profll% for the._ subscriber, the profile correspondi ng
to t he PPrEECPER PR8YOR Lo f claim 1 , further

conprising: transferring, at the SG the registration

T espbnthenpetho@d of t tldive @HiwﬁdﬂﬁlnNﬁbSENebﬁlﬁgSEﬁ@nd

t e r o tirther %o wh th
ot ot tooteerdifol L R AP SorlRE5RE0 1o one

regi strafion response nessage is tra
selected froma %ngp conS|st|n of a VLR, a VMSC and
a SGSN“Bathdy Wwith ing dewan ¢uischibhe, sebend

netmorklgﬂ5llﬂ@elﬁﬁﬁéuﬂidﬁ éﬂdﬂdﬂlkatLBHrBa@Eess and
conprising: at the SG maintaining a mappi ng bef ween

the f'féﬁlac1ng, at a Signaling Transfer Point (STP) in
the first network, the destination address with an
address of the S8G.

8. The method of claim 1, wherein the subscriber is

associated with a second network.

9. The method of claim 8, wherein the SG has an

address, further comprising:

modifying, at the SG, one or more location addresses
in the registration message received from the second

network with the address of the SG.
10. The method of claim 9, further comprising:

relaying the registration message via the SG to a
first Home Location Register (HLR) in the first

network.

11. The method of claim 1, wherein the first MSISDN is

assigned at a first HLR in the first network.

12. The method of claim 11, further comprising:
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I gi hod of
M5l SDN and the original MSISDN. 16. The net
claiml , wherein the SG has an address, the method
i ncluding a roam ng !dentP€T¢m2mwm0mm6
the address of the SG the roaming identifier being
useabl e for exchanging signaling between the SG and
the first network, while the subscriber is roamng in

second network. 17. The nmethod of claim1l , mhereip
? he SG ﬁ"‘atsch’i? &Fdr 8&dntaRRipGt Aoprd i tdefororps i Si ng:

. . . A, . ;
i ncl udi ks ordberoathegpdenisf LoLrd S48 Address of .
Itﬂg gG: i e non- rrgam' ngpi dentifi err%%f ng lusgegiﬁ & Fort1rs
exchanging 'si gnal i ng between the SG and the first
network, while the subscriber is present in the first
net wot k THEEQRILH@A868. clan518. fifr e eiBrfffising:
facilitating nobile nunber portability, the system .
conpri skagnsIRaREnEorat 06l WA0 dhd SUSIALIAN Bssage
at a signalin gatemg% (SG for an I'nternati
Vobi | ¢ SEBERRFLERERGRRE A HNB MESHIC itat ed swicbhda
subscri betwothe subscriber being ported-in in a first
network and having an ori gi nal NbblhewgtatkﬁgISDN) _
| nt aynatki scri ber. Directory Nunber ) .
agsgéfa?ggnﬁ%¥ﬁy§n&%r%¥%ﬁ%ﬂ1%ﬂﬂﬁﬁﬁq?fnn§$ﬁsrﬁéﬁst;atlon
assi g IRP AT mss SEus! SBNﬁrassﬁekaé&dtwﬂ6&e?£@ﬂé$§éﬁ from
net vork diiheisaeL: TPaEs 1 gr repl acing Lhe
first N@I DN with the original I T an

of which is associated with the second network.

each

15. The method of claim 1, further comprising:

at the sgG, maintaining a mapping between the first

MSISDN and the original MSISDN.

16. The method of claim 1, wherein the SG has an

address, the method further comprising:

including a roaming identifier in the address of
the SG, the roaming identifier being useable for
exchanging signaling between the SG and the first

network, while the subscriber is roaming in a
second network.

17. The method of claim 1, wherein the SG has an

address, the method further comprising:

including a non-roaming identifier in the address of
the SG, the non-roaming identifier being useable for
exchanging signaling between the SG and the first
network, while the subscriber is Present in the

first network.
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means for sending, in response to the registration
nmessage, a registration response nessage contai ni ng

wo b@7o0848gi nal MSI SDN. 19. The system of cl ai m B@[/US2007/002606
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wherein the I MSI corresponds to a Subscriber ldentity
Module (SIM allocated to the subscriber in the first
networ k. 20. The system of claim 18, wherein the
subscriber is ported-out of the original network to
the ¥§rst nbt apskem 2for THrcishisteamngf neikdile h@mpeker ei n

the regbhstLpii I ¥ ' t d.fro:ma group

consi stgibng o% gg{ggglﬁi g%%%a{gt%e&%l_%ﬁ)lnﬁpssage and a
General PEAWEt TREITECSEVingea ( CPREYt AP oeSBagRgR 2t a
The sysignaoing!sdte reid} Lhe hedh JLERLLON wopss
respo%segrress%%e@%s vi\%lbrll%@rt Subscri .err t?gnfl?s%f e
message PSErEHpoRs et by 6AUS Thesspstietedf wikai m 18,
mhereinubﬁerswaﬁpr&ﬁéﬂsdﬁgéﬁﬂﬁ%ﬁpbbﬁﬁgt80&%83§Eﬁriﬁﬁ5h

a secopd network, the system further "conprising: neans
for rettFeetPRy THe FUGINITRG 67 rEdgagelr ¥ebikedStaohen
the setureimetiwmidd tanHsie i$6r MIeE_ﬁ@g@ﬁﬁhﬁtﬁﬁgf (ﬁéf\%xgﬂé>
18, wh |0, the, suhseri ber .is associated w a sec
netvvor%seézﬁg%g%% “él)kj:s S SF*EH8Pm T8 WRR&fein the first
MBI SDN i seassi §nedaasigning sd Rt N(MIESON) Yssociated

net wor K T SHS f .cl ai 18 urt her .
conpr i‘zlitn}g?thrﬁs;%s fo}%trplrw;%rlfé{f &°r :ghﬁ sﬁgsfﬁéb%é t he

regi st r aPP8Asr ésponsel aetwsagehay firstthersusogi mal iVBhSDN
t0 & original MSISDN; and

means for sending, in response to the registration
message, a registration response message containing
the original MSISDN.

19. The system of claim 18, wherein the IMSI
corresponds to a Subscriber Identity Module {SIM)

allocated to the subscriber in the first network.

20. The system of claim 18, wherein the

subscriber is ported-out of the original network to

the first network.

21. The system of claim 18, wherein the
registration message is selected from a group
consisting of a Location Update (LUP) message and a

General Packet Radio Service (GPRS) LUP message.

22. The system of claim 18, wherein the

registration response message is an Insert

Subscriber Data (ISD) message.
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second network. 27. The system of claim 18, wherein
the SG has an address, the system further conpri sing:

wore@n®sdsor i ncluding a roam ng identifier in tP€r/US2007/002606
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address of the SG the roam ng identifier being
useabl e for exchangi ng signaling between the SG and
the first network, while the subscriber is roamng in
a second network. 28. The system of claim 18, wherein

the BGTs s3Rcaddbese1alie18y Siesrd 1 thed &nglffl%élg is
means for i ncl udi n%ta non-roanming identifier in the

addr es &P NEGE0t RBIASHSF oBHF AR | IRFATD iRGtWRS Mg the

useabl eyfsaerexxuiangirngonbghal g bet ween the SG and
the first network, while the subscriber is present in

the finst netoork. TECH 482863, Ledo 600 &) GOTRULE
program pr roduct conprising®a conp Usabl e "medim
havi ng teeetiveld Ifggmctbeosedomhem@twmﬂort@m 8§ -a

conmputer to perform nobile conmunications, the control
| ogi gaconpri sifge commdnelo s @adabl spr @gLamy §0gdge MEANS

for : i Vi a.registration nessage at a_ s nallng

gat evvaf“%@ "(F]’%rr A gﬁ?@?ﬁ%ﬁ‘?% "éjrtklvtﬂm?reec%ﬂﬁ%

Identity (I MSI) associated with a subscriber, the

subsepi BBre aisterportt edaim LA, awhersinnebewf krstnMSISDN is-

havi ng a3 1@hlkdl B2l aMphLL tion ddtefnat i ang|

Subscri belrlQJ rectoray Nunber i? Dl\%] associ at e(§J W't h

an ogfgigal network., asigni pg i MBS
means for transferring, at the SG, the registration
response message with the original MSISDN to a

second network.

27. The system of claim 18, wherein the SG has an

address, the system further comprising:

means for including a roaming identifier in the
address of the SG, the roaming identifier being
useable for exchanging signaling between the SG and
the first network, while the subscriber is roaming

in a second network.

28. The system of claim 18, wherein the SG has an

address, the system further comprising:

means for including a non-roaming identifier in the
address of the 8G, the non-roaming identifier being
useable for exchanging signaling between the SG énd
the first network, while the subscriber is present

in the first network.

TECH/482863.1 27



first network to the subscriber; replacing the first
MSI SDN wi th the original MSISDN, and sending, in

WO e@posese1 to t he regi strati on nmessage, a regi SPCHUSZINT/002606
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response nessage containing the original MsISDN. 30.
The conput er program product of claim 29, wherein the
| MBI corresponds to a Subscriber Identity Mddule (SIM
all ocated to the subscriber in the first network. 31.

The zopputer P GHPAHY OGS rah pkalit29comber 8iAgt he
subscriber is porteg-out of the original network to
the fi FOMPREEROPRAPES. MG IHT TR B UM R du st ogred
]?l ai m 28ershar €ebh thesiﬁ@iC@t&@ﬁﬂmfreﬁSQé&ﬂ&nsa{&qtl@d
roma group.consisting of a Locatjon Update .(LUP
nessagé:%gﬁlé’%écé&ﬁgflﬁr %k%?nt%o& oi@elrci/iccoé“%té%ﬁé)g) LUP
nessageomphE€k 48286814 R2r&P3hm Tdrede ompputsertqar:ogr am
product of claim29 , wherein the registration

response PESSAdthd S ALdiRteLk isHPRELLREE DPRta £ig)ing
nmessage. 34. The conput'er program product of claim?29

, wher PreMRE 4863 cEPBeRni SnEREEAHPIHY tMNPhidg Stukbiscriber

W th arsee@idynevmeik, athscLondd QlitwH Gdsdi®er, the
conpri Si n% conput er . readabl e program code neans for:

redi r eCEPRGEERETr BELREr BT bl el sy rEcal v P TRh eme
second haetiwgr knt 6rifendG M35i1d e oMUt BRIt HTRE iRNa 1
prOdUC%u%gc%E Eglagtectory Number (MSISDN) associated with

an original network;

assigning a first (MSISDN) associated with the
first network to the subscriber;

replacing the first MSISDN with the original
MSISDN; and

sending, in resp;nse to the registration message,
a registration response message containing the

original MSISDN.

30. The computer program product of claim 29,
wherein the IMSI corresponds to a Subscriber
Identity Module (SIM) allocated to the subscriber in

the first network.

31. The computer program product of claim 29,
wherein the subscriber is ported-out of the original

network to the first network.

32. The computer program product of claim 29,
wherein the registration message is selected from a
group consisting of a Location Update (LUP) message
and a General Packet Radio Service (GPRS) LUP

message.
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wherein the subscriber is associated with a second
network. 36. The conputer program product of claim2 9

w0 20hessen the first MSISDN i s assigned at a fPeBHUSHLR002606

in the first network. 37. The conputer program product
of claim29, the control |ogic further conpri sing
conmput er readabl e program code neans for:

ferrin at the SG the registration response
trar&;3 I'ng, o ‘ o
nmessage with ThE GPMEFREr WMBPSON: trx aiwsr el dletiwol,

38. Thehepapmt I APaReduet gL chai 0L 37, Wherein
t he re?rilss%;e%t% ne ?ree_s%onse r%wessagggirs1 t?gns?%??eﬁst%n
ec

one se ralh@ro@ﬁté‘or@%’@iﬁgswga; VLR, a VMSC
and a SGSN, each of which is associated with the

secéthdTiret awnda t €39 p rbe ag0 BRULGEL P& OE AN T H8lUCE, Of 5

| ai e cantrol. logic further conprising
go?rlpumt%r?e rgélgbdsa%l%eﬁr agr Q%tEBBEl%aﬁ% ¥Ry istERCHy 480 863.

1 2 9&ateqdns SEtweamiknt &hei pgnaraBPPbGUc baiMaan, tcnfr‘nprising

first ool riginal MBI SDN. 40. The conputer
progr aérﬁr odlﬁ?%g%iggﬁgi hw agfa%%?‘i‘f MM S8has an
address, .t he control |ogic further conprising .corr_put er
r eadabI e F 5 8 EBGe TRBARSER BEOD it e g ecaioant M om
| dent ithieersecantihaeaddkeS6o0fnd he; SG  the roani ng
identifier being useable for exchanging signaling

[ rk, while the
bet ygen the %@%r&#’.\ecefrl %Srtogg‘g}n\,\groduct of claim 29,
subscriber is roamrg in

wherein the subscriber is associated with a second

network.

36. -The computer program product of claim 29, wherein
the first MSISDN is assigned at a first HLR in the
first network.

37. The computer program product of claim 29, the

control logic further comprising computer readable

pProcgram code means for:

transferring, at the 5G, the registration response

message with the original MSISDN to a second
network.

38. The computer program product of claim 37, wherein
the registration response message is transferred to
one selected from a group consisting of a VLR, a

VMSC and a SGSN, each of which is associated with
the second network.

39. The computer program product of claim 29, the

control logic further comprising computer readable

program code means for:
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second network. 41. The conputer program product of
claim 29, wherein the SG has an address, the contro

WO og7iosdsar t her conprising conputer readabl e prBgI/Es2007/002606
code neans for: including a non-roaming identifier in
the address of the SG the non-roaning identifier
bei ng useabl e for exchanging signaling between the SG
and the first network, while the subscriber is present
in the fi#stthRtHor nainteihi82863mipRiAg between the first

MSISDN and the original MSISDN.

40. The computer program product of claim 29, wherein
the SG has an address, the control logic further

5 comprising computer readable program code means for:

including a roaming identifier in the address of
the SG, the roaming identifier being useable for
exchanging signaling between the SG and the First
network, while the subscriber is roaming in a

10 second network.

4]1. The computer program product of claim 29, wherein
the SG has an address, the control logic further

comprising computer readable program code means for:

including a non-rocaming identifier in the address of
i5 the SG, the non-~rcaming identifier being useable for

exchanging signaling between the SG and the first

network, while the subscriber is present in the

first network.
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