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LOCAL NUMBER SOLUTI ON FOR ROAM NG MOBI LE TELEPHONY
USERS FI ELD AND BACKGROUND OF THE | NVENTI ON The
wW@e@s®s8t720 nventi on relates to a | ocal nunber sBECTNIL2006/000207
for roam ng nobile tel ephony users. Along with
everyone el se, frequent travelers pay premumrates
for using their nobile phonés whil e roam ng. For
frequent travel ers, however, the costs nount up rather
nor ih€k . '
cost IAENONIER, SOLDTIGNROR ROPIMDIG RRHER, thERPHONY
USBR&l prepaid SIMcards and in this way they can be
reached, at |least by their |ocal contacts, using |ocal
call costs. This reduces nobile term nated (MI) costs
and renoves fag PANIPEARK GROBNBGIONAE IRAENBRRENS ES
fromlocal contacts. Such a solution I'S advant ageous
f or Theepissmit neemtion acletes to whlocal ainibist aplugion derepaming mobile
tfugi ness contacts. This situation however causes
CPPARE P sone i nconvenience if they want to receive
| nt eARagivatadveditheleReafreqdnt avdlers Pey prfBuii ARs £z UshR their
they nust carry two SIM cards, one for |ocal and one
mobjte phansp rdtileoioaming d'or Araquemiairavelarss homever; dherests megnt up
' e +0 l.. 0
raff P Bkt BudSRE) i SV REIoR o2 APheah B2 BiieaBls B pvelers
theefale bitem pefthaseUstal hePaRCSIM kerdSh imthizewayrthle Icen be reached,
handset. (if not SIMI acked) - thus m ssing incqQmng .
at i By et gl ety B frcahe) F%*t!pﬁ] el @@a&n?ﬁé‘éﬁmmated

(I\?"Ib)feé(fstsr ATERGVERE bluRRE B f ifteMBiSA E:{]l?é)g)eﬁ&gifhﬁn lo(fal contacts.

estyles, wth easy access to bo rvices an
Syphoplselutioy vikexdeantagsous nfer thetbusidéss! iraglaneho deeilocally based
bcalls in visited networks is usually carried out at
USSR (A4St es. The result is that roamers | ook for

cheapgs sigitfRdBowvel Shins thaQklershaynsts Rlcdnvehinbé MY tHK Fwant to
the handset is one sure way to | ower roam ng expenses
$

reggive Fpraationahanchiosnli cals elibe sans timsottither thiommyust earrsetve SIM
cabdPYRL FiGodal SHERE fo¥ i mBRGEH LS ARSHANRYY BllStaveler must keep

two mobile handsets, one for local and one for International use. If the traveler uses

just one SIM card then she must replace the SIM in her mobile handset (if not SIM
locked) - thus missing incoming calls on the inactive SIM.

Mobile phone users expect their roaming experience to match their mobile
lifestyles, with easy access to both services and people anywhere, anytime. Yet,
dialing and receiving calls in visited networks is usually carried out at premium rates.

The result is that roamers look for cheaper methods of using their handsets.
Turning OFF the handset is one sure way to lower roaming expenses and rejecting
incoming calls is another. Many roamers, traveling frequently to specific destinations,
buy local prepaid cards for roaming in the visited country. However, when they
replace the SIM in their handsets, they become unavailable on their home network
MSISDN, These roamers tend to use two handsets, in order to enable both numbers

concurrently.
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buy | ocal prepaid cards for roaming in the visited

country. However, when they replace the SIMin their
whandeg178) t hey becone unavail abl e on their hoP@I/1L2006/000207

net work MSI SDN, These roaners tend to use two

handsets, in order to enable both nunbers

concurrently.It is further Aoted that roami ng users

are regarlkias faghararofed, that abdreing ustnae segarde b vemr valuable

coppanjies, frequent roaners all t nor e so,
B Fby RRPRAY bitfue G BETERL Fofrersll ToEiare 5 and the
moedtRpdsdblean Yt Ve BRINRhetsE aRE biveh netvork theeHSr.
noted that the t endenc:&/ of a roaner to have a second,

| ocal nunkhés alsp Aofedrthpl the dersdsncyspive sagmer tograes @ntesond, local

r o] e (ol i.n f the .. .
w58 8 SAERUBhOSNISRT L 08,051 YRl I i
negworkt of thewmoaBhdy] whosb sesvicesnmy adt bdihg utlizel dshisg as ks denySIM

reco nizgﬂ need for, and it would be highly _
Caé‘ﬁ\?af%‘l“ﬁlj us to have, a systemfor roam ng users which

I's depepd disOfhuk g RRRKE hidEhiRl! RRRL f(%u%RYt WouldFoe highly
| NVENTI ON Accordi ng to on€ aspect of the present

advatagrous rio t heee e a i systemo firdwdméngs ysdre wiide isrdeegjd naf @e above

T Q{Ig phones at a roam ng network, each nobile

lrﬁ‘gnd)éle't havi ng a honme network and a first nunber
associated with said hone network, and being currently

| ocated at said roam ng network, the system

conprising: an ass@ﬁMﬁAtRYlQﬂTHEINX IdeNg a second

nunb LV oam._ng: e sai d_second

nunbeyopAnf e SRR RGN There 3 R RBRR Wit for
managangddf n@bilaithohey ahandiming mawade r&ééﬁ nﬂfbilgaidﬁg%et having a

respective roam ng handset using.said second nunber. ]
homie: BFtoRg apd & 153t auwebes assaciatest Withesaid domer netipeatangnbeing

j LOVS: Walel ile

O i R E R I00k e SRERAMAERE . vork

bei rig assignmeot knivtthe pssigramg a scespkatinber twoaaespettivar koaming

[ ' sets. . . ;
hah§& ,es(e:utdI s\égonrg)lg{n%beer 'B"é‘f?lg associated with said roaming network, and

a handling unit for handling management of said respective roaming handset
using said second number.

According to a second aspect of the present invention there is provided a
method of operating mobile handsets at a roaming network, said roaming network
being a network other than a respective home network, respective mobile handsets
having a first number associated with the home network, the method comprising:

assigning to a respective mobile handset a second, handset number associated
with said roaming network,

assigning a substitute home location register at said roaming network adapted
to receive location queries based on said second number for routing corresponding
calls to said respective handset, and

querying a visited location register at said roaming network for routing of said
calls using said first number.

According to a third aspect of the present invention there is provided a method

of operating a roaming mobile handset having a first number associated with a home
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having a first nunmber associated with the hone
network, the nethod conprising: assigning to a
w0 e®pog17eve nobi | e handset a second, handset nREE2006/000207
associ ated with said roam ng network, assigning a
substitute hone | ocation register at said roam ng
networ k adapted to receive |Pocati on queries based on
nyaby, auko Aerond mymber assoeigigtli wigh said rr@gpmgmengordfahelug wsable at
[ n r 9 &
saﬁ@ rg?&xﬁ%pﬁgt(x)o 1? fhla'lg)ﬁggti’m rsgléi(rqnyon rﬁ/m% 09 1?11! ispc?sre uﬁhle nxéxethod
cafiprisngd cal I s using said first nurrber According to a
third aspect of the present invention there is

pr oviidale ANV ek d@ff@?lag P guigotng el hginggpidect said roaming

8id bl g a first nunber associated with a
mBoneﬁ%%‘Se%ﬂnd a second nunber associated with said

r oamqh@tlngtbamdcnkselmijrsu bazlset mimisai andrsaahicaegnd bamlsetknumber
bor cont ac tgl r@gﬁllng nobi | e handset, the nethod

to &FBP‘iasslaHd ‘?legg'l Sp ng network detecting an
out JohREs 6@kIwiSE HOENIRR tedhnfal dnd 9ABAHEL PRk lued herein have
handset, and selecting between said first handset

thefemer mearing ab ¢omwRui underdioed byumtseo vodibery skt imghaart to
Whﬁ:ﬁ%um vehti B&oé@é dTl%eal | Irléﬂlt ﬁﬁggﬁﬁrga@g"é"ﬁgﬁg €] pﬁoav\}cgéd herein

n| c scien
art ligustratiee oEaaLd gotriatepdsddieyliitiger st ood by one of
ordipary skill in the art tqQ which this invention

- bel ohgRiemapation Pk theatmsthogeand irstemapithexeirgsing dnysnbon isglves
ﬁﬁﬁﬁl{hﬂﬁr c%fﬂrép t Jeftin s%le%@{l%?%gq)r @%ﬁgl gﬁ%ﬁ&;}%ﬁ Qu{oﬂlakt}g?lly, ora

Imt ntation o
c(tdnlﬂnqzt[(msihmteof n\])vﬁntmmn, accunlivge © mu&lanmmgematmn and equipment

o B eBoincnay O g Gt SR P L PAVEROBYRtion, several
sefdcel ﬁéﬁkgcdu‘l)d 36 tidplenhdh®dd ?ﬂ%ﬁf@&dr@ Br %S}dso%é'r@ Bk rbhy Q;ﬁgratmg

preferred enbodi nents of met hod and system of
systeas efanyi firmsvare ona combimation Skt Edr stasde,coliadivizge, selected

st%ﬁgp Me EH(% nt ggntl%% coulici:l anig imp ermer1¥eds gsf ta rlpe op'h &ndlit. As software,
era 8

selected steps of the invention could be implemented as a plurality of software
instructions being executed by a computer using any suitable operating system. In
any case, selected steps of the method and system of the invention could be described
as being performed by a data processor, such as a computing platform for executing a

plurality of instructions.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to

the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presented in order to provide what is believed to be the most useful and readily
understood description of the principles and conceptual aspects of the invention. In
this regard, no attempt is made to show structural details of the invention in more

detail than is necessary for a fundamental understanding of the invention, the
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system of any firmmvare or a conbination thereof. For

exanpl e, as hardware, selected steps of the invention
w@oubais1ieo i npl emented as a chip or a circuit. PSI/IL2006/000207

software, selected steps of the invention could be

i mpl emented as a plurality of software instructions

bei ng executed by a conputef using any suitable
despintanitalensyih ¢ diavingsymekise appakrictoctosst pldedoin thpert how

nmet hod ~and temaf the ipyventi.on.c be descri bed
g SRR S5 Ry SRR L Redc Taa

conputthd\@apliddsf orm for executing a plurality of

i nstructions. BRI.EF DESCRI PTI ON THE DRAW NGS The .

i nvefigi dnisi 8 epbfied dleck dimgirm pilugieasings a sysigp) Eoromapaging
roffohl, LEUEHEDE B AR AR RIS LA BUIRS PR, pcording
toiadfirst prefesred etmbadinidne opae presahtansegivoyn are by way of

exampl e, and .f or. oses of ill.ustrativye discussi.on of .

the Bect Bra uerpLABBPwetee Hhyseiied rdise o o BibrgRe roamine
ha®Blels 0Pl Hetdofk RERS %&ﬁ%ﬂlﬁb@a&%mﬁég tdfhe ¥inBedikiat of Big. 1;

believed to be the nost useful and readily understood

descFigpdiion fisfiw chat pllustretipg dx prodedyon deab tauhmingoeser $akes in

of .the .inventiaon, this regard.. no.att I S
ecBptfao P and Bt MRl B dtunR SR TR vl s are o
appedrdhla chh abtifisatdRGEESAMY th @préfefrod siabBditn@ht of present invention;

under st andi ng of the _invention, thedescription, taken

wi t hFighd igrafimplificdaliagiamaibiysiraing e sypiemeokglajmdyin greater
RN, fornms of the invention may be
de%%ﬁgg{léng I'n %ﬁg%ﬁlﬁ\ggt&{e% the drawings: Fig. 1 is a
si npFigf b dsl aldimplifiel dgweam iillstatingtsysign dlosy $breserdioe activation
managi ng roam n andsets_on a network using |oca
acfipiobg © 4 BiFToEeq ?gﬁﬁp@&%%@ﬁ@%ge@sm}twaa to a first
prefgpr ¢di eabodioNBBl GiearhMeiIREESEY al SYE&RL b nfobfle Handset
is asinplified flow chart illustrating systemflow
illustratimgreaghM§ messagenofféringis e¢rsicomceordimgviorakprafsined endodiment
tﬂﬁﬂbers accor.ding to the enbodinent of Fig. 1; Fig. 3
Of; the Rreserd MVERUPR: 11 | ustrat i ng the procedure that a

roankigg Usel ill@du@fe dydteat Bt dco6rdind RCRtheUBE R redhbodiment

01% tlhjg Brersr?r?tlilg\lfgn}c/iorsl’,ell“iggrtel 7ni lu\é\’f;alttgshmgfbileh Itein}n\g?edn(lﬂdn’lb)ecra?l t?orv& Figure
8 illustrates mobile terminated SMS flow, Fig. 9 illustrates mobile originated call
flow, Fig. 10 illustrates mobile originated SMS flow with a relay, and Fig. 11 is
mobile originated SMS using an Intelligent network (IN);

Fig. 12 is a time line illustrating a cycle in the life of a local roaming number
according to a preferred embodiment of the present invention;

Fig. 13 is a schematic diagram illustrating number management according to a
preferred embodiment of the present invention;

Fig. 14 is a schematic diagram illustrating registration of a roaming mobile
handset via its home network and opening of a prepaid account, and

Figs. 15 is a simplified flow chart illustrating a further embodiment of mobile
originated call flow; and

Fig. 16 is a flow chart illustrating an alternative embodiment according to the

present invention of flow for mobile originated SMS.
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appear in a call notification according to a preferred
enbodi nent of present invention; Fig. 4 is a

wa@RewplsTeed diagramillustrating the system of PCI/HI20061000207
in greater detail, and including prepaid features;
Fig. 5is a S|an|f|ed diagramillustrati ng system
flow for service activation’according to a preferred
enbodi ment of the present invention; Flg 6 is a
simplifiedfiaye Y '

handset il :
accoridi pl@sdno eﬁlbpﬂmidﬁtsr &dn]]ﬁ[%%ll dppﬁﬁat&fanﬂfbﬁmﬁﬁﬁ& ot prov1d1ng
i.nvention; - 11 illustrate systemfl ow

indjvidyaly i’f‘??émf% qelhdlah drangielst Biithekfa Bl inBNmbeS tiafecan be used
suﬁ{ll@acn%ﬂﬁslﬂl nT?%%rsqc arr*f)' ?*‘égt\%e Zgélg%f;ﬁé}r%@efr I%? tl{goé%llhﬁr han seti based

term nated ustrates no
ont gs rhoneet eetwSNG dridowllows dntehatibhal sdatlatoasthﬁoﬂarrhse and conditions

or.i.ginated call .fl Fi .10 illustrate
ool A Eieeions, gauneta The  segonds ibrig s Dased i the local
nefW&*k' @nd)ﬁérﬁilt@ B8 asSYFhdIBAINGe13D a 168 hhd BN ThASS ‘06352{31 the local
; Fig. 12 is atinme line illustrating a cycle’in

(IN);
nuphst pispeiats the ﬂoemalg mobuln lnﬂ;ldmmbdrthawdc hefyotlo a
pref RLEsel [ ntio 3
i s aﬁ{sec O%ml ne %{g‘ r %Srsr{ginf Ihtﬁgtsle (é?nl hd’ r PPge puwﬁﬁra %eﬂ%teaed
roaﬁaor'ﬂien@cbmi ﬂul’ﬁb@flg hOERh AP b tief hatnhébtPW%E Rbntinues to
i nventi gn; is a schematic dla%gtn1lllustrat|ng

iderdidy stﬁfflﬁﬂ%& ths*»fﬂrat yabAn @ bandiing upidrad she ropming neswhidsracts as
o BEAIRES B0 RS0 501 BTGRP BB oY LR

usagiwdh thersecaid nunibiek endthedirstatuetbec.alhe hdnowet idardifics gselfibsing
is a flowchart .ill ra1|n an alternatlve di

the B Fﬁ@r by ‘fq’i‘é’ep?ai@é 41 e 565088 nrOET Ehios rcaﬁﬁm ot and

witthi gk Rl %%me?\;b@\{o%f LorsE, Rﬁﬁﬁﬁ@%@ndhr}% unit matches
EMBCODI MENTS The present enbodi ments conprise a

betygsarthe treo purdbers.met hod f or prOV|d|ng i ndi vi dua
{ ggﬁhé%lﬁl(t:lgiél %ullérgglsq?ﬁggfy par%ft an mmlge f ga%evtvayr,] léllqba%rlr% provided
on cellular networks to manage roaming traffic.

The principles and operation of an apparatus and method according to the
present invention may be better understood with reference to the drawings and
accompanying description.

Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of
construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it is to be
understood that the phraseology and terminology employed herein is for the purpose
of description and should not be regarded as limiting.

Reference is now made to Fig. 1, which illustrates a system for managing of
mobile handsets during roaming. Each mobile handset has a home network and is

located at another network where it is roaming.
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si mul taneously. The first nunber is the origina

number of the cellul ar handset based on its hone
wmednsos k20 and all ows I nternational calls on theCt/H2085/000207

and conditions provided to an International Roaner.

The second nunber is based on the |ocal network, and

permits calls as if the hanflset is a | ocal handset

Th atThesw(rmnB]@yattdneOﬂ anyaiandsshiin terars b cwfa@leyLRh@/m@mhmgﬁon

Rergés?wé rsgvgg g? %\ftl% Barécgs 5 prog}(gfi n(ggz;ﬁﬁrslt(ore a{e a]{l ctH?nes N8 a unit

kndenes ttl@hdrﬂ@ﬂ%ﬁtlon_rﬂ&gwfe@ ©O Hl. R0 Uiditing $deI€!LRK§1 @aWﬁed out using a
directly to the handset, which continues to identjf

progegarer kruwhfgs loption u@aten Nrisara call is anadleitn g givn mobile Fandset,
thE ﬁéﬁ{b&gor']lgfgfﬁz 18 lI—ﬁﬁ@' wﬁef{%héég? ‘i'iﬁqaﬂrent location of

regi ster and managenent e roam ng
théhaokdset and iheg defdrd tltehealls&x:ﬁnchppm;inmte HhR. t fke fpracstlure is the

sorErEssite AT dnt Qb P he s it Mial o 3t on o

ro!ng neb@ddk rates, if and when the caller is in the
| ocal network too of course, and the handling unit
mat dh@@cméame\mth He pregenh amrb@dlglentsh@s narobile hgndpat arrives at a

rog%/x Crga!é\lg 1 1§I ?t{e]fe n, nt &gr}cig en?ut(gn ¢l irsoaglr%cglar}u%ber to that
netwadd héreinhfier @Idcalflﬂoﬁinﬁﬁg Aitabed e TRN. omh@ﬁumaelﬁp padvadddsto the
and et hod accor di ng to the present invention may be

hapdset &y the droak pefgerinivithoperesirenredotthe hpme drehygrk @da?flﬂews the
usgf &DOI%P DY i&gl %ﬁﬁ?&'& t%t ﬂo&'ﬁm&ﬁf&ft\%& \%lgd\{ll */ﬂg it(?b?}Ls ﬁﬁ%{l%téonal

one e od I men fon'in
rate@ delswidbde trivadd thae therhemdseostill hanad el mactedduéimg ithes location

licati o.the details of construction and the
regibiesm gertehe ¢ EBER aldng jﬁﬁ@ﬁ% ably G Biet et o Sumber or
MEHHOW TG BRSCIHIaRlih P Huﬂ[)eﬂ LRNSK Rk %Eo'gflzte@ Qt q{eaﬂﬂrﬁeg Yocation

The 1 nvention i s capable of other enbodi nents or
repisten gL ahandseﬁcdis hbair are exhdout thefivsh numbsr, ey 35 tqﬂﬂhs ®riginal

VISR P AT by U LS KRl NSRS IR 4B gpetwonc ot

sh@@iy,rﬁd@hm@mh@wismlrﬂap@% the hbﬁ&aﬁéﬂﬁgrkasfhbl GMSgueries the
HLR in order to obtain the MSRN, the Mobile Subscriber Roaming Number. The

HLR knows where the subscriber is located to obtain the serving VLR, namely the
VLR at which the roaming handset is currently located. The HLR queries the serving
VLR for the MSRN, by using a PRN MAP message (Provide Roaming Number). It
then receives the MSRN, and provides it back to the GMSC. The GMSC then
forwards the call to the roaming MSC 12 as shown in Fig. 1. Comment - I have left
this in since you inserted it, but Fig. 1 is not about this. Fig 1 is about using the
LRN However if a call is made using the $econd number, the LRN, then the LRN is
received -at the GMSC 11 of the visited network, because the LRN is an MSISDN
belonging to the visited network, and it does not map to the HLR. Rather the LRN
maps to a substitute HLR, located at gateway 13. The GMSC 11 of the visited
network is configured to forward any of a range of numbers set aside for LRN use to
the substitute HLR, and thus any numbers in the specific range are automatically

mapped to the substitute HLR. Gateway 13 is an intelligent gateway, provided to



10

15

20

25

30

Ref erence is now made to Fig. 1, which illustrates a
system for nmanagi ng of nobile handsets during roam ng.
wEawh/08mkd | e handset has a home network and i sP€DO20&H00207

at anot her network where it is roam ng. The current

| ocati on of any handset, in terns of which VLR

(Visitor Location Regi st ry) ’serves the nobile handset,
maeag@rroammgd:atls) on it mttworkd aad inghudes forghisipurposeaisubstteaiiLR

S n er or. HLR dating the HLR
13 108 BT FusOHR hehs Ipehish , PoBon BE b ot Meliser
cdﬁb@pérﬁlmg/%ﬁmemml dnd &loVedte tHandsed ic¥@EspaRUink 8o ABNURE! to be
the number or MSISDN is referred to the HLR which

tragedc e RN aumbernis theciefarsd directindo therateatayaldiingaader to trace
the q{‘aﬁgscet Lhe f&@\!'alrd bR I:zﬁf“ %@R?ﬁ%é @%@aﬂﬂaﬁbe@w Ak %CfetﬂéjR&% s in
Is t (0] r the

same irrespective et LR poi nted t
whh dine tdbetitlum:HLeramlhs the l«mauan o6 el lagdsee isnbakit monitors the
accordalnce wit.h t resent odi ments, as mobi | e
InferpRfanal sppRepHens;¢ Ora ?‘i?‘alﬁ’i‘ n‘tP for WSSRRZeT {using EprEgppgnding
M¥ggpRandset nunmber which is a [ ocal nunber to that
network, hereinafter a |ocal roam ng nunber or LRN
The furthe préferrgd embddinants thee adtnal dweming haindset deesl not know
rence, to the home netwo

a3} §RcSedironile pEhPaTas dut gion it o Gty e Mition of the

hah@bavdykh¥kibiatite AR NDuied tRAVSISDRT Nairk epifidaly e shibstitute
will be noted that the handset still has to be traced

HEK; digprich éher é@amgoMSrCe&rsﬁlé MYSRp deqekies iR MFRINhand sends the
l\%}g%ﬁék e I oc otf I?Ee I{}%ﬂgc??rx% V‘?OI’% LCHl'iHbcﬁfn ﬁ{rwards the call

roam ng nu I'S ‘not recog
diadctlyhte tho MESRNcatid drusrteghs tremiblz Rantsend Sdis Gad kLﬁnsﬁﬂm&I home

are made to the first nunber. that ori gi nal
logatjosryqeisics a%ser fQyanglage f%%ﬁse%aﬁ\éw the gqpery|fhat is

mg@érﬁ) BRWeRMnd RESC S el 'th@ g&@%f tRGadvB] g lpfaiﬁrgelh&)ﬁer the

the home network. The QW uerle the HLR i n or
tragfslagion telgestdvSRbyt Wbeksl\/mmlﬂ dleSlatdwtutbeltonmdmaan Negister, and

h LR, k wh b
subfials o D FOMRRE yiooer dRE s Boihe wRmbEE T or MLSDN for
inbea@td GGertaNGSEHobsS theek 8RE Ifyr | REASE dpdald enééba%&s&%%me&lp by
the serving VLR for the MSRN, by usi ng a PRN

mgpieriitfe (Provi de Roami ng Number). |t
The local HLR and translation table are typically, but not essentially, provided

as part of intelligent gateway 13, as explained above. The intelligent gateway is a
feature often provided at a network to manage roaming calls, as will be explained in
greater detail below.

As a result, the roaming handset is accessible via both the local roaming
number LRN and the MSISDN or home number simultaneously.

Reference is now made to Fig. 2, which is a simplified flow chart illustrating a
method of accessing mobile handsets when outside their home network. The method
comprises an initial stage of assigning a local handset number or local roaming
number LRN to a roaming handset that arrives at the network. The number is a local
number, that is to say a handset number that is assigned by the network and has the
leading digits for country and network that identify that network. The number is set

up on the network as a substitute for the home number of the roaming mobile unit.
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then receives the MSRN, and provides it back to the

GvsC. The GvBC then forwards the call to the roam ng
wO/BG6Ag7726 shown in Fig. 1. Coment - | have |RET/I120068000207

in since you inserted it, but Fig. 1 is not about

this. Fig 1 is about using the LRN However if a call

is made using the second nufber, the LRN, then the LRN

i s riépmi weeciphivf tunéncGhBaE tdll ehidhhis adidssteddoribe vaanking handset

becau LRN,i s an S ' t.o, t.he visited
S R o PRPHOBENET i COINE! RS ey ok 65 LR
anuFiEJ sERAS thdloRalSMLRT | Atkhe 16daRHIROGRUIEN & tradd f¥BIhtd She home
The GVMBC 1 1 of the visited network is configured to

HMMWI%HW of the handsps so that thebiafendedhandsstgan fogr reagigd in the
nolﬁ%gl&/? 541& %R&fébo%e HLR, and thus any nunbers in the
Y& ¥ ge are automatically mapped to the
su bSRd:fbltﬂ:hee isildaw radeetodig 13 vittclads al flivethargidinstraimigesvaythod of

provi ded t omanage,. r cal |.s on he networ and
OReFRENg o SOFBRIE PRI epﬁw{}]égfea B 0 1e Eraset %godr nts. The
rosti! hlobj1€ Hg‘h&ek B8P Sts! Mglb% lﬁa{‘lﬁé’ert 'H%{mlfép ofrgM H’]ﬁN As the

roam ng handset corresponding to the LRN and all ows
hankset haridesett twr raaspog dichwprkait tiheffeR & dotzd nunalwed theThlgove-

s thus, referred directly ta t ate 13
deS LRt R PSS b et e or 1 4l BhGapPY g dtrer
théh he oBRiRXBE AbNRY D et cAREH&h thd ?oa‘ﬁﬁﬁ§ nbtvoM vthorh Baying

substitute HLR naintains the | ocation of the handset

anyscharges at all,rapdi mar maké eallsrie dhaepaminganetworkntos theeest pba local
ti e i t he rr ndi
ak}s“i\%BN 1 ffflflé)c? I rgg‘: fﬁgﬁglgéseglﬁ%snt 0 nun%be%)st h"@mgglg (glf%%tlon arises as
oﬁ@lﬁﬁh B tHeandSRIMEass bt skitovitabapbding tcslld wCppedra@ihe Gereen
nber, so thatpgny attenpt to gquery the |ocation of
S

ORtH%cmﬁd@éw e stitsstiiis aply abjerto aaghsthe MHeDibpasie LRN
lsmsﬁuﬁ&fﬁs{%&? lf{dl\g/gﬁ%ybst itute HLR queries the

serving recei ves the MSRN, and sends
t he NSEINMZIankFlgﬁ tthe udvBCalié td dedect whidheverndtthaotvio, numbers he
which in turn forward cal | tly to,the M5
CHRR SRR RIS oy IS s Sl RO ihec o iy e made
ad%&ﬁ?hdaﬁ?%h%nrd&%a%&& on@hs @ygast dafl, bf %Eh%hﬁl}e s‘ia? SyL&hbring a
into the MSI'SDN for the query that i s nmade
prsix vip ribe MBGIseHanmder. h A ltgamasivaly meomam@é chommmaﬂbe made by

regl%rn h{c‘ga ot g rprc%rﬁ& that is provided to the user. The prompt could be an on-

screen prompt for an on-screen selection or it could be an IVR (Interactive Voice
response) prompt provided by the network. Typically the user would wish other users
in the roaming country to see his LRN, whereas users in other countries may as well
see his home number MSISDN. A rule for setting the number could therefore be
based on the type of call, with the user being able to override the rule. If the LRN is
selected then a substitution is made of the call identifier over the network so that the
recipient sees the LRN even though the MSISDN was initially sent.

The LRN of the present embodiments thus provides roamers with all
the benefits of having a local number without the drawbacks of purchasing an
additional SIM or a second handset.

Inbound roamers, upon registering in the operator’s network, are dynamically

allocated a local number or LRN to be associated with the roamer’s handset while



10

15

20

25

transl ation register, that works with the substitute
home | ocation register, and substitutes the |ocal

w0 o@aiosty2nunber for the home nunber, LRN -> NMSPGSDN.20@v000207
i nbound queries, and does the reverse for |ocation
updat e nessages picked up by nonitoring. The local HLR
and translation table are typically, but not

roggeegin dhe petwarky Rdaera scapareteivé calls dbth gerthe gaiginahynumber

| ai ned The inptelli.gent gate [
OfSsriafE Bh B oy BREY St By B Foani B8 BouriR LG gl iy e
frec4d they @ Ml hatiabeddlsai ned in greater detail bel ow.
As a result, the roam ng handset is accessible via

bot hA§ ifEPlebtedl wher mrigipaHgsalls, (thgvreameprtiey RMEPEDke gumber or
C%@gﬁmg M@H\Aﬁﬁ%%ﬂoﬂlcbtﬁ%ﬁ&‘ %?’cp et %a[qf £ Ee 5&nlﬁﬁ% g’??lget &%gient’s

I's a’sinpli ow chart |
scacane tThedmobile argisitedy (WOD | dafl baan Bs atlentiffednwittit sittete the local

their ho ne rk,. The met C rises an initial
OB DS B heckeie (SR Yay 2aHinB et before
the QRBIREAUNRESer LN GiaBng 0REA0 i5a8dREkd Wl & F}dg}éﬁ?%aming

at the network. The nunmber is a local number, th
nymberay Wtheah dise prefisnbe PBDhall MO asH$ greedlebtifiehevith the home

MYTOUR: o PR P e YRR St i TE L KR Caappes e

rodfhe@ o préend1oval freddhcawhil®sdantinge for the home number
of the roam ng nobile unit.Upon receipt of an incom ng

cal | Referréng peain delFeg shdnd » awmberossignaenanas dit astigsgout the

o TR RSB RER S ey s
roAitdhasdracal shlaR didage-bddd irsechtsinsl b8 &dpiefdrably igovided which

nunber (VS of the handset so that the intended .
TR ERsBe SRR ?@} PBBFar fyfIe HESIt im%ﬁ safpgrogEIe ych arfggfure is
uRRAVSr frB?Ieﬁf ifi6rs! whé Ok W%I% 93 i Onuriber'¥al %@ink Budness cards

flow chart 1llustrating a nethod of operating a
andolglee stagiometyi hasedhthedmat Exer dithie rgunteo ist e afregmenitvisitor it is still

mhodi ments. The roam nobi.l e handset .has .its own
o Bl G T M EROs (O SRR PREOR fUoh it ddeke GrivPybea new
asBignt1Of R RlMBe oD Fdseiving &lRfih@nasH forl BEPreiP@Eer. In a
t he abovedescri bed )

preferred embodiment a pre-set expiration date may be set for frequent users so that
anyone who revisits say within a year can use the same number. Smart number
reservation is thus advisable for all numbers assigned.

Specific users may be able to extend reservations of the number beyond this
pre-set expiration date via Customer Care.

The way the number reservation feature would work from the point of view of

the user would be that he would arrive a second time at a given country within say a

year of his previous visit and would automatically receive the same LRN.
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LRN. The user either accepts or declines the offer. If

he accepts the offer then he obtains the ability to
waeweps77eml | s from the roam ng network w t hout PEZEMI20¢5/000207

any charges at all, and may nmake calls to the roam ng

network for the cost of a local call. Nowin effect

t he roani ng handset has twol®numbers. Thus the question

ar i dets natedttbatvthé bandsét thitds thesubjgetodithe LB is r¢sanired e remain

t
o B aR S0SRLAh BORR kD5 S0 bl rantation
ofahd @ahbdrieddfehdoaist fdiglatiBiNuhB os Ubélllgénﬂtg@té\#ay of Hfb given
network if desired. As shown in Fg t he user

nefwpr. {The sevisemaghiian Bo Biovited pYith th %be%errgwﬁ BolE RS
wﬂ@ff QJaH{SEfﬁé R%n‘fep & h i Gl WhentR 1:Wr51+s Dl Qh@ﬂh@fﬁet@@h@ﬁ’{ t ﬁeh e

aut onmat y using ru based
shibhid rbtylpetoahe csainhg netwark ifllel wighessayottynuertesefitngg fom the
]gﬁ X t.o . the handset. nunber.. Alternatively t.he {Hatgual
oi lQEreR {hus SToVadRY 3 IneRuLiNe fFi tRAPRS Usels iy Fipaip ygth the same
seP¥ies/ ﬁr@@ﬂef OTR®aMB used By BE eARursRHS Renally QflestGheen

pronpt for an on-screen selection or it could be an
Sple&.iﬁc (MBI using the marivebnatestiowslesiion featipe ijﬂmn@?e@ ligpdset. In

1SRy FARUERA Yo K5 HERE AR My B0l 550

udefs B¢ Rphrde@us bﬁﬂtl@ﬁlaﬂ?)(faﬁﬁbl%hitoﬁleﬁ Mdfrpient Mﬂ‘bﬁf are
MSI SDN. A rule for setting the nunber could therefore

especiglis el aphthepartioplis ngwaek providgr isthis ablg deretai sueh vbpable
chqu?Y?”' de the rule. If the LRNis selected then a
stitution is nade of the call identifier over the
net war kurimaiyhathe t hRNr eldows eperagee ot biferl Rétte&vmrdffshmug hariff
the. MBI SDN. was_ i niti al sent, The LRN of the pres
condffios feminbown roagiess,i GBSY Fik s Sttt ﬁn‘iﬂ?ta it toamers.

T@ﬁf‘%ﬁt}(ﬁ 19favlaﬁ¥l519 Boir | BGRks THRED Milh@Et ubd'®he LRN, so that

acks of purchasing an additional SIMor a second
invelveiment. by rhlhﬁobnme rrwa\mﬂgc, or uho neq:degm shaei neygeriugs twigh the home
are al | ocat.ed . a

neiRel Spati e ReRlldt Aol cicPl BB e gt oR taffic

sih@Bis Blak¥éteap Q@dﬂ Q8lld Mot eonvehistlK avARRBEI0SthE @9amer and the
receive calls both on the orij g| nal nunber (NMSI SDN) and

opstatoh ebtaiaw al RIppetisive sdyaniget indhe degal mprkdumdugingghe reaming
ugelxj fo lleﬁxama&/ﬁh him, and reducing churn.

The LRN serylce being available at the visited network also benefits the home
operators, since the roamer no longer has any need to remove the home network SIM
card or dispense with his original mobile handset altogether. Thus the home network
still mediates mobile terminated (MT) calls, provides SMS messages, provides GPRS,
MMS, VAS, etc, and of course to carry mobile originated MO calls to International
and home destinations.

As a result, the service enables roamers to continue to be available on their

home MSISDN and to enjoy all their familiar value added services.
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free as they are fully national calls. As expl ained,

when originating calls, the roamer nay sel ect the
woeovbes77er caller line identification (CLI) w peT/moen00207

the call is to be identified on the recipient's

screen. The nobile originated (MO call can be

identified with either the llocal roami ng nunber itself

or vhdvantages dlsmeccEld to(thSiBBIfg usBy, saaddo hiy lacgdcerithots in the

before the .g]gusti nati on nunber when, di alhigg ht he cal |
rogring cONpeY-; LRISfoERIeHIseISR YT MPBRHVRED i ther framing
subSteibBrsefid theRNodABRumBE]. AMBcaBhksenaé & pro@atd fdreebqubdthiravelers

the hone MSI SDN, as woul d have been the case anyway.

byrmeblingthamdo b reashed R adpeb nambenbat thayean préntndbeint a
stalf%ﬁé\] , ﬁfo%g’lec%gﬁcmah Rall B RY th L6 4 392139R'a d U EL8lis are
) a|¥d a nunoer assignmirent unit f4 carrres ou eﬁe
recbﬁmllﬁ)ﬁnﬁslﬁivrwgmhﬁﬁbst@bgmﬁbbby thefroamnen R@&?weﬁ rbienanid
to.n eari ng roamn ers. A smart ]
rogS vl yiso ﬂ@%ﬂ%@rﬂdﬂgca}lgumb@w%@ggawpmtsvﬁge&mmwﬂﬁ
the AR %épa{rat}gl%jf;ﬁmléalséz %ﬂin@ﬁ%ﬁf al 9br Bedlifinibiet. and aBY

e sane roa uch a feature’is use requent
metitentdthe, lowth oumber qaoweredeyveadrfot the roamdrds futurd vipits.nt

busi(ﬁess ards and |like stationary based thereon. Even
if thAUMSUPEY s not a frequent visitor it is still

advipdhileficd & MBHEMHRet 3 FIU M ewhicar isda CmbBiiAd RASdkOdiagram
_after the visit, to avoid a new assi gnee of the nunber
illpstesting e systpmgarshit¢oiurienansh geideble rinterfacesr &vi basLepgérRoaming
In. a preferr di yen re- xpi r.at.i t
R BT SUROHL RO A BBl BhN. 0,008 on an

Inte@vitidhdlShadyet VAN 2D tidat ks th@hothigeandNasdEe netwobley. . A MAP
Smart nunber reservation is thus advi sable for al

al |
PRk probss thedptsmatigpal din and prayidesdafa 96 thepinteraagiopak tgaffic to
vat i fret b t:hi .
thé SEHKE: D 20, MG SRR i honBERIRE goneral mobile
swikhepwantco GNIBE A6 avdwoyirepaid sstdm @ tHIER 30i atttheohomé astwork

of the, use uld be that _he,woul Lve a second
kb e BB i) T tPRANTES agneith BafodySipeition updates
balBéEY DdBnithsdrland@ Ao W Hledo oREBE he RhhdkelsQ6 BE YBeridie

same LRN. It is noted that the handset that is the

subject of the LRNis required to remain
MSC interface

The Local Roaming Number system, as shown in Fig. 4, is preferably based on
the intelligent gateway 20, and can be integrated into the operator’s network via
GMSC 26 either as an ISUP service Node (ISUP), or as an intelligent network IN
service control function.

A generic technical solution takes into account the above-mentioned two
alternative ways of integrating the service, referred to below as signaling options. A
final delivered solution is preferably adjusted to specific network configurations and
parameters including the network size and topology, the traffic volume, the INAP
vendor’s variant, the CAMEL version - if relevant and the operator’s preferences.

The two signaling options are described below.
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within the specific cellular network that provided the
nunber, since correct translation of the nunber is
walepensiae on the translation unit or intelli geei/IL2006/000207
gateway of the given network. The service may thus be
provided with the Qut-O-Service notification, which
warns the roanmer if and wheK he is transferred to
anot her network that he should return to the issuing
netwgﬁﬁ,if he wi shes to continue benefiting fromthe
LRN ere is thus provided an incentive for roam ng

userls pgagtidubiFRiafes\uch ak Men TRNRNS SV B oo f@for rdBgvely low
roami ng user may be encouraged to manual |y sel ect the

inkoyE rﬂrrelngﬁimfﬁc,lf@ 1 ggnicelds pen ednetngdswP%r@bng on
f d
eat-pd Irﬁéellng%}ﬁsﬁ?[%v%ﬁ 2'66‘1@ c?b%}lectéc{' t& teﬁe %\/fﬁaék se call

handset € sane VI Si
controbdams 1ie0 aejuig drbﬂﬂefcslngrtbe hﬁ@ﬁgﬂﬁd?;e&&v@,afot the Lﬂeﬂﬁdr}( via voice
cust.one , and frequent _roaners are

|
chad %ﬁ yreayingd Starreusséarlm%émcaﬁcalrétt%r?lkveprrtbﬂ%ré? siggaling.
Aﬁ Huér-&%@cﬂo% IE%Eﬁbfde%ﬁhwﬁﬁg@bi@op- gg{;e\%%l‘él%]?% on the MSC.

summary, the operators'to o
ThedradpF Arcamd technidu is omdint wiink ezl’tahrmdwhhmhdallr widlives $wo ports on

o G TR 0 Pfor e et bl Cotdy edomp et g ensure
thathBére US@wahea vilde pat Be@benl th¥A! YRNBIIL St ?Q@wﬁ? Wes the ISUP

network, or the need to share revenues wi th the hone
sigal i facCanirob i lgered-arqun RepesrusingrstindandSER messagesur age

nore | ocal network traffic since he nakes cheap | ocal

calls nore conveniently available to the roaner and

t he JnpdighoNetiirRiN a conpetitive advantage in the

Ioc r i nduci ng the roam ng user to remain wth
o gt et (e hcomeals ML S0 el e gered (0 nbound
roﬁﬁ@ﬂslb%@cpor?{hetl&%wwlﬁ' gr@lﬂt&ﬁfrg\@ﬁ& s%lqﬁfhéﬂﬁg{%f hfsSTﬁQﬁ\I solution
hone operators, since the roaner er
suiig egttwarks ethzniveret heé rdadyreamdédrvmtivoiisMbaa redpe:rrenda: selaﬁseiy high

hi s. or| nal nobil e handset altogether. Thus the
mli’%“?grﬂ%tf‘% ?l || mediates nobile term nated (M)

cal I$sin@ Al e 8alBNB BB 58 Q?e?fonﬁé@ WHESa %ﬁ%mzﬁﬁﬁ of/ Aﬁrgger
etc, and of course to carry nobile originated

Dqt@ptqomP@,uﬁagmbﬁaq:nt Detection points.

Probe Interface

MAP probe 24 or SS7 Mobility Probe connects the Intelligent Gateway to the
operator’s international SCCP signaling links in a completely passive mode, meaning
it merely listens to and does not alter the signaling. The interface is used to obtain the

relevant roamer’s information and acts as a triggering point for service activation.

Provisioning Interface

A provisioning interface 32 is preferably provided to enable the operator to
configure the behavior of the service. For example, provisioning interface 32 may
allow the service provider to set qualification rules for a roamer to be provided with

an LRN, or conditions under which the LRN may be used, as will be discussed in
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and hone destinations. As a result, the service

enabl es roaners to continue to be available on their
wheove/08BEDN and to enjoy all their fam |iar vBECTIE.2006/000207

added servi ces. Advant ages al so accrue to the roam ng

user, and to his local contacts in the roam ng

country. Thus roam ng users!3save noney when calling
greatércedetaibhelonyg Ehebistarfabe B2 alsozallomsithe powider i visey basic service
Sgtocauwﬁf%sence is provided for frequent travel ers by

EhLbT 8 Phem to be reached via a local nunber that

they can print on their stationary. Local contacts can

call_themfor the cost of a local call and these calls

ar e Frepaifl pastemdptepigee h&iienaln nost countries by the

roa : cel I ' :

t o TPt AARRAS: SR WIREINEUEAETE, Kierkd e Yh R Propeid
syateni that hb@nneedhtésousep shatelyyfop uhdih hswlsetrasagt dh radamete. The

ay for .a |l ocal nunber, and as nti oned the | ocal .
SEE‘G{Y% s &*Aﬁlrﬁg?arcs%m%gefwom c %rgﬁe?l-?s andrhafapce queries.

Vi 51t ndRBREE PhdpiRBERRPAER 1S 20N HERMIPo urfil, OWidhout the

which is a sinplified ock diagramillustrating a
prepasd antesliachithe senyios eand neverthalske be nprovidad ewith gegulie roaming

Local ' Nunmber service. The systeminvol ves an
ot i GO

ateway 20 | ocated on an | nternational
handset link 22 that |inks the hone and roam ng
networ ks. A MAP probe 24 probes the International |ink
and YAvige daitialdiiage obervice Aqitvaiemt i onal traffic to the

I nt i : .mihe | li.g - ' -

conrbebERCt (PR TR RELR, WRLE » B8 MYl uygiing
seavice heotivatiopdlov $yist erw2Bantd: e@@niked tdnethe ovisitadenstyork. The
. knows the hone hapdset nymber of its handsets. The HLR.
mlft@g éfaifreegfeﬂ’&cs&f‘f‘%lsurﬁﬁl?ﬁné’iﬂeog’éége EPPTRGES t TeRLFHBHED &ﬁ% activation
prBbdsO WS kREiQcati ons of the handsets to be queried.

MSC i nterface The Local Roami ng Number system as

showvifihé roaiey. andpuncss i pesaisk yat Bhe ecanpimgt detwork by sending an

intelligent gateway, 2 ng. c be_int eqgr at ed .j, nt e
e ep PR, RS o b aHERER-Samh EieY rEoay pefis Mt 15D
m&Shyd. CEhNHlglligdrPURewH 2@ n@itord e bbb tassighivan LR to the
roamer and sends the roaming user an SMS message informing him of the allocation.
This is summarized in table 1 below.

The activities carried out at the intelligent gateway include the following

activities:
* Monitoring roamer’s update location
* Obtaining subscriber information
* Service qualification process for each roamer
* Announcing service to roamers

* Monitoring roamer’s cancel location and purge messages
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service control function. A generic technical solution

takes into account the above-nentioned two alternative
waoes/08if720 nt egrati ng the service, referred to PE/OWIE00207

signaling options. A final delivered solution is

preferably adjusted to specific network configurations

and paranet ers | ncl udi ng_t hé* network size and

t opol gS’te t he A {Blllc vol une, the I NAP vendor's

vari a he G versi on - | f reI evant and the
ok %tapsozﬁcoﬁ%%%}%ﬁr o by e
non- | l\bﬁet wor k : 1v“ r‘i‘%%‘ge to

i nbound roam nf | C, cal I cont roI is perforned

usin UP SI he Iﬁe e 20 .1 S
conngc %} g Ehﬁ%lz 153P qnﬁism hSM%.z";éSﬂ Z%’F%%Bl?ﬁc’flb‘?r
does njo reqw necting the Intelligent Gateway to
the net s&@ph Vi ATHOREIIESRPAR WY nRt0Sd M@MAPQISD nks
are used, but BspREiabL %hél%m& er§ %VS%YV&@&’[ for this
signaliing. An | plgl roungﬁfeﬁ {g&e@ 51‘3

utilizing a 'Lp %
Loop-Around te Wﬁﬂ;ﬁ“e Servme?%“ Hce eéﬁn% }Eehaloﬁ e‘il/ 056
cal | utilizes B pumBet “W@&merrhe two ports are
connected together (that is the loop) via a cable, to
ensure bet ween t hem
The | ntrhpﬂ‘% bté‘ﬂtﬁglgé‘%%%%\l?wﬁ%egé %e%lﬁg%g s?gnal ing to
control the |ooped-around ports using standard |SUP

nmessages. Intelligent Network -IN The Intelligent
Gat elelyico QuaifieatiindiREsSand MT cal I's delivered to

' .nboﬂflgr s WY eﬁ?%ﬁg}?ﬁg l‘ﬁta%llﬁeié W 1 Nadibh *Uﬁd%ré H# E%%und

si gnali ng proto tlon sul t's ‘net
rophnat, the equhhﬁce&aﬂypmneﬁ/s arcede tovalekisle tvlzdtharxthes 1r®numi roamer is

tivel b d mng traffij Usi n NAP,
erglie e SiplBr i (rPBtHed TAPERS #ocith i POHIGR. Providing the
seVit&8Ronte8he Ghb GwiRPbddishailcdto BYIE AfterBERCt | ON poi nt s.

Probe Interface o ) L
The qualification process decides if the roamer is allowed to originate and

receive calls on the local number by testing values in the MAP_ISD message.

CAMEL Triggers

Inbound roamers with CAMEL triggers are in many cases prepaid roamers,
which means that their charging and billing is done in real-time in their home network
(HPMN). The Local Roaming Number service preferably identifies CAMEL enabled
roamers and provides visited network operators with three levels of service for those
CAMEL subscribers:

1. NO Service — once a CAMEL enabled inbound roamer is detected the
service will not allocate a local number and the service will be barred for this roamer.

2. MT Only service — this options enables the operator to offer a limited
service for CAMEL enabled inbound roamers and allowing roamers to receive calls
and SMS on their local number — this option preserves the attraction of roamers into
the network since local callers can call them at local rates, and yet the fact that they

cannot be billed is irrelevant,
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MAP probe 24 or SS7 Mobility Probe connects the

Intelligent Gateway to the operator's international
w@EaekRogi7gnal ing links in a conpletely passive POOE2006/000207

meaning it nerely listens to and does not alter the

signaling. The |nterface Is used to obtain the

rel evant roanmer's informatildn and acts as a triggerin

poi 3t fFatl Seeviee -€ bl Retd M saice Preswvmgdhe nlgpriest for Ve eal, ?S

(b ORI o8 lieafie i s im Rugieered s br e A pmihie
ser?vﬁfeVTﬁﬁ opli6h rNAEPILe an@% MbsS bPA N sdriice bfAefto3chabRYthe
| ow the service provider to set qualification rules

changcs ® hmqudcﬁn@érapﬁ@rm@l &vthgihomeastwarky The beekes pervisasnay
sed, as will be discussed
be; lﬂcd)lr%(g%d lrgkgtﬂgf ]Inkegi&egg% t?ﬁeyl nt erf ace 32 also allows

the provider to view basic service status paraneters.
Prepaid SystemInterface - tignal Prepaid interface
28 ﬁqf’(’iﬂ% t‘me@%‘?‘t%yc%eri’lﬁeﬁ FPREPL Wi th an exi sti ng

Pr e@ér%a 1> ¥ sdr€ Mol g/r}ﬁ'ife %ﬁﬁ%%ﬁﬁﬁo Sﬁ{eso;if/éi’é)copﬁié fd?:%lde not to

their set usage in nce e service uses th
provite tHeaevitotnmhagel memernvih MO dagimgialirmating. Dad bameg of

uerj es. 0 repai d system int ace
M8l TR wieab b i oo et RS S v BT a8 o
orfBuSEdINdi ce can neverthel ess be provided with regular
roam ng charges for MO calls. Service Initial Stage -

Ser \lf ¢lee mratvadm@esﬂefmm ¢hq serpigoviorhaed bppgd raamers, the
ngylp way é? B?a{ggl cgﬁ,rr?egs dl rr%r\pldmé Hl%hlr \%Eth lgtglageﬁ \f%p%?d account.

oamer® recogni ze
Prkﬂ/ﬁiﬂgeﬂlbﬁﬁid/\ﬂfahlers-r Rethi 0 llddaﬁbre'pmat z&c@ﬁnttdﬁd |sedl Whagzes $or MO
responsi ble for the roaners' regi stratl on and
cafls 5 apaadidom fspiyectbat may b atfered (9 sych repRingcysigpmers.
announces his presence at the roam ng network by
sendi ng an update | ocation nmessage to his HLR 30. The
HLR Seesipemzaouvidemeatm I SD nessage. The intel I [ gent

gat el}gaf}e/re%ge {TSD r?olvst/ (r)nra e to 6a o hick 1saasssc|r N%shd oJE' a mobﬂe handset
showing an SMS.

The Service Announcement SMS promotes the service to inbound roamers
and supplies information about the service. An example of such an announcement is
the message shown in Fig. 6.

The following capabilities are configurable by the operator:

. The announcement message can be delayed for a specified amount of
time after registration to the visited network, and values may be provided in minutes.

o The announcement supports multiple languages and provides
automatic best- match logic between the home country and the supported languages,
in cases of no match, a default language is activated.

. The message can include parameter fields which can be replaced with
actual values before sending of the message

. Local Roaming Number — the allocated LRIN
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roaner and sends the roam ng user an SMS nessage
informng himof the allocation. This is summarized in
wao aivbes7r2hbel ow. The activities carried out at PEEIL2006/000207
intelligent gateway include the follow ng activities:
Monitoring roamer' s update |ocation * Qbtaining
subscriber infornmati on * Selvice qualification process

for each & dﬁf@ént’ine%ﬂﬁg@ wae bagergcif desieed! o retanivg sodmers
Mpni tori ng roamer' %_cancel Iocatlon and pur
P

recrbwag feseans LR af iy thelg proveqpisstisih dihsrmessagssis C%i?deff Refugn

U ekﬂ}ouﬁcatﬁﬁ{ vice Qualification Process After the
ntell1gent gateway has detected a Location Update by

an i nbound roaner, the qualification process needs to
deci ther this inbo roamer is entitled or
quaﬂ?Wﬂﬁgﬁ?ﬁ?efﬂ@ogg?GVﬂgﬁﬁ$here is no point, for

exanpl enenflofdd dbar@, He LR pr&terabl SMFERB&sWIRer theMdakmer is
be difficult to bill afterwards. The qualification

within cths snetiwetkdihot japsigiied theamrmmbarsangl hefvedier dicojding aag of the
o !
cop B R e M PRE SIS 5o R S BRI B gpgor

alérD &mau&d ‘!‘ibEtIIITBI EaGlswhitch g ansthar getivorknwitilinCths 8amp cepitistlabout
amers, ,which neans _that thejr chargi ng and b||||ng
th? @sa gheird-qeabRoaming Number s5rviogo ke Messpes way FPHRY the Tppmers

asi1Q by BORTLR G ABEL AREY bR of erabl y [ dent i fies

ed roamers and provides visited network
ope r"ﬁlteoﬁoﬁovmtgnaphblhmd @y edidigufratde by thesopetatort hose CAMEL

subscri bers: ce- o ce a CAMEL enabl
i nbolind* PaREker Fosseagef@ Vige pRougCepent Oﬂgi if the Local

R(f?iéllrnﬁg {ufenlber h%@éen'ﬁ'éé@ﬁrlez@f‘gnéerm/{@ OF MO8yifhih ihdGefE beshy

r This roanmer. 2. Only service - “‘this options
previabs @isits. he oper at or to offer a I|mted

¢ The announcement message can be delayed for a specified amount of time
after registration to another visited network. Values are given in minutes.

e The announcement supports multiple languages and provides automatic
best- match logic between the home country and the supported languages, In case of
no match a default language is activated.

e The message can include parameter-fields to be replaced with actual

values before sending of the message.

Mobile Terminated Call Flow

Reference is now made to Fig. 7, which represents the call flow for mobile
terminated calls, when a local roaming number is used to reach inbound roamers.

In Fig. 7, a mobile terminated (MT) call arrives at the operator’s-GMSC, and
the call’s dialed number is recognized as a local roaming number, because it is within
a specified range that has been set aside for such numbers. The GMSC is configured
to send all calls with a dialed number in this specified range to the Intelligent gateway
via INAP_IDP or ISUP_IAM or MAP_SRI signals. The Intelligent gateway sends a
MAP_PRN signal to the serving VLR, the handset’s location, which information is
taken from the MAP_ISD monitoring. The serving VLR returns a MAP_PRN_ACK



10

15

20

service for CAMEL enabl ed i nbound roamers and al | owi ng
roaners to receive calls and SM5 on their | ocal nunber

WO 2a0hi08770pt i on preserves the attracti on of roaPEr/BE2000/00207

the network since local callers can call them at | ocal
rates, and yet the fact that they cannot be billed is
irrel evant.3. Full Service ! Mr and MO service

sigad géthythe @VISRE dhe J@é@igﬁ@rgam/a)’adw@ﬂf( metqallt%thqﬁmbr to the
i
In%&anall[ 8%;12?3: ce. h| S Q%l on re ul re éﬁ? 1% W??lo“% o

WP_SRI_IACKQMSIRN)sigrﬂlser to enable the charges to be
preserved and transferred to the honme network. The

br oker S%%lecﬁcﬂﬁw&ﬁéh O\Q&Kzl%ofe%%tw@&’llst Perers to Fig.
intelli gent gat evvay ar r| ng Suppl enent ary Servi ces
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in Fig -6 The nllaltg%\nmr?r%ﬁeﬁ?a‘rﬁ ities are r‘onfl gurabl e

by the operator: The announcement nessage can be
del aygtl oy NSRRGEL, 6d amount of

When a call is received, the called party (B-Party) may like to know that the

caller (A-party) has used the Local Roaming Number to make this call, and not the
home MSISDN.

The service offers two methods of dialed number identification for MT calls:

Marking the CLI for incoming calls — with a special indication, such as: “#” or
“*” or another special character, so that the called party can tell that the caller has
used the Local Roaming Number.

Optional: In-band tone - After “ANSWER?, the service plays a special tone to
the called party to identify the call as a Local Roaming Number call. - This is the least

preferred method as it requires additional resources for playing the tone.

Mobile Terminated Calls - Billing

Telephony services are billed using call data records (CDR). Now, if the LRN
service includes free-of-charge MT calls, the CDRs for these calls are not needed.
The VPLMN thus preferably filters out such CDRs for mobile terminated calls,
MTCDRSs so that they are not passed on to the roamer’s home network HPLMN.
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time after registration to the visited network, and
val ues may be provided in mnutes. The announcenent
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net VDINAREpeaia gt dielElepdil didanharkedd BY NOMESE HiBlah@)esbles
one of .the conpeting networks. An Qut-of-Service
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country about t oss of their Local Roam ng Nunber
ser Vind®APTthe viggslageworkys mobilé ywitéténg oamrer $MSC answwigger

to It back to this visited work. The fol |l ow ng
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def aul tOPgRYeRige cpd isank and —

a. The Intelligent gateway sends a Furnish Charging Information message,
indicating that the MT CDR should be treated differently by the customer’s billing.
The indication enables the operator to filter out these CDRs more easily.

b. The Intelligent gateway sends a Connect message, NOT modifying the
called party (MSRN), but deactivating the B Party’s call forwarding for this call,

using the gsmSupplementaryServiceControl parameter.

Mobile Terminated SMS Flow

Reference is now made to Fig. 8, which is a simplified flow chart indicating
operation of the flow for a mobile terminated SMS sent to a Local Roaming Number.
A mobile terminated (MT) SMS arrives at the operator’s Inter-working SMSC (or
GMSC or SMSC), and the destination number is a local roaming number. The
Intelligent gateway is configured to provide the substitute HLR for all Local Roaming
Numbers, as explained above, and thus the Inter-working SMSC sends the
MAP_SRI _SM signal to the Intelligent gateway. The Intelligent gateway returns the
MAP_SRI_SM_ACK signal with the IMSI and service MSC address. The Inter-
working SMSC‘ forwards the SMS to the serving MSC via MAP_FSM (Forward
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Mar Ki he CIC ncom n Wi Speci at
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character, so that the called party can tell that the

m nal :
AL SR S S5 BRI R OHIRS R,
special tone to the called party to identify the cal I
as a Local Roam ng Nunmber call. - This is the | east
Mobile Terminated SMS - Billing
No billing issues are raised for Mobile terminated SMS, as short messages are
free of charge to the recipient. There is thus no HPMN involvement. It is noted
however that if local MT SMS charges apply in the VPMN, the visited operator must
provide the service with a local prepaid account. Again, as mentioned, providing

inbound roamers with a local prepaid account is an additional feature of the Local

Roaming Number™ Service.

Mobile Originated Call Flow

Reference is now made to Fig. 9, which is a flow chart showing the call flow
for mobile originated calls using a local roaming number. The caller (inbound roamer)
may choose the CLI, local or home number, to be used in the next call by adding a

prefix to the dialed number, as explained hereinabove.
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preferred nmethod as it requires additional resources

for playing the tone. Mbile Term nated Calls -
w®edobiosny20Tel ephony services are billed using ceCT/IIRae62000207

records (CDR). Now, if the LRN service includes

free-of-charge MI calls, the CDRs for these calls are

not needed. The VPLMN thus 28referably filters out such

CDRs for nmobile termnated calls, MICDRs so that they

are not passed .an to ogner’ me net wor K

HPLﬁEﬁFfBFﬁiﬁ%FgﬁmFﬁﬂkﬂﬁ}ﬁﬂ%@ﬁnKWﬁNBﬁﬁrges apply in

the VPMN, the visited operator preferably provides the

service with a local prepaid account. As nentioned
abowdanygt 61 8elagfidmbound roamers with a local prepaid

st porelnp R ARR L R M BT Selb Ry aTAAD s are
gefiéralelARTHE HOAP MPISON i« apeanon develllep gartgisdcrean katess! the

by Nokja of Finl and, enables sg additio .cal
rogresnaddsiaPredaingdpredi b ons &6 THGRRER | OSing richh pefix
trohiSi X hdpe .
ey RAR Tk S ERE) U i ot (O Rt The ghtEe ) be
ad¥dBEy heing eapliaiilydiatedf by pesdindih wapdnse fecal dw-sereert prompt or in
NBE%%, to send an IDP to the Intelligent gateway. Wen
any Y HBYr eaches the Intelligent gateway, it preferably
perforins the following: - If the call' s MSRN does
not match an MSRN al | ocated by the LRN services,
meanbhwigmatic CEI8eleelgat ar MI call in the network, the

intelligen te san a Nk S €1 .
o PSR, S8R S SR TRSERGetuion s done

autdthgldailg ecodatoe @ )ths @alls dedhinntios hAllhedigi tog local destinations
I nf or mati on nmessage, .indicating that the MI CDR

. I d.
prefsrablie sery (o d9cek RNIpe BYMbRE Whist G toslf*&fm?tmals Hgﬂlﬁl&aﬁon
LAdiEALd | to filt h
o ROL A RBL aRshoRy gPegica, to 11 ter out these

re easl e I'ntelligent gateway sends a
Connsach aresstaogemaiNGE coadiidedi wih tahgrefix dialing which overrides the

automatic selection and forces CLI replacement for the following call regardless of

the destination.

Mobile Originated Calls - with Home MSISDN

Mobile Originated calls from the Home MSISDN have a regular MO call flow
with no changes. The call is first handled by the serving MSC and is then routed by
the dialed number. In the automatic CLI selection embodiment all Mobile-Originated
calls generated by inbound roamers are preferably handled by the Intelligent Gateway

and the Local Roaming Number service.

Mobile Originated Calls - with Local Roaming Number

With reference to Fig. 9, the call flow shown therein demonstrates how the
Local Roaming Number is presented as the Caller ID for specific MO calls made by
the inbound roamer. An inbound roamer originates a call towards the serving MSC
with a prefixed dialed number. The call may be to a local or an international

destination. The call may be dialed with a prefix, or the prefix may be added
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Fig. 9 whichgdsgngidgyow chart showing the call flow
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nunber|.St¥he rahd plefikéOOLB aidRAB the MERC 06 HftelliBént

&L/l adldio::] 3 aorganav@y AHIRAP 1HP oPRWSGAMN the next cal |
Only calls with a specific service prefix (e.g. “#”) will be handed
to the Intelligent gateway, other MO calls will be handled in the

regular way.

Step 3 | The Intelligent gateway checks the service qualification for the
caller. If qualified, then the Intelligent gateway removes the
prefix (the prefix can be removed by the serving MSC before
handing the call), changes the CLI to the Local Roaming
Number and sends the call back to the original destination (only
now with the modified CLI)

Step 4 | The MSC sends the call to the destination based on the dialed
number (without the prefix)

Table 4 Mobile Originated Call flow, refers to Fig. 9

Mobile Originated Calls - Billing
The local roaming number service is designed to interference with standard
billing and charging processes. For those Mobile Originated calls with home MSISDN

without any prefix no changes are required to the billing process. However, for MO
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prefix to the dial ed nunber, as expl ai ned
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woepbagement Mode Manual CLI Sel ecti on When t hECHHER20060080207
is configured with "Manual CLI Selection” all MO calls
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overruiy s KAroHRER o R e Sk K BR
replpéepdmt. for the fol | ow ng call regardl ess of the

destination. Mbile Oiginated Calls - wth Hone
VS| é@ﬂlq\ni@maélveblllg%mewdctap IaieHigenh garavasgraeiss SHIRs for

by the dial ed nunber In the automatic CLI selection
enbodi nent all Mbhi]le-Ogjinhated c nerated b
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servi ce. le Oi1glna h Local Roam ng
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R RISREH AL PSS o B T S A i s

fuRdtions as the HLR for the local roaming numbers.

As shown in Fig. 10, an inbound roamer originates an SMS towards the home
SMSC with a prefixed dialed number, which may be to a local or international
destination. The SMS is intercepted by the signaling relay module in the Intelligent
gateway, which removes the prefix and changes the CLI. The Intelligent gateway
forwards the SMS to the local SMSC for further handling — sending the message to its
destination with the new CLI.

The Intelligent gateway acts as the HLR for all MSISDNs allocated for Local
Roaming Number service. The SMSC sends a MAP_SRI_SM signal to the Intelligent
gateway which may relay the query to the actual HLR to locate the called or B-Party.

The SMSC charges the caller or A-Party for the SMS being sent from the local
account, and the SMSC sends the SMS to its destination via MAP_FSM to the
GMSC.

Tahla & Mahila_Nerininatad CAAC wurith { nral Dramaid Accniint _ rafor tAa Cin 10
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L?Liésiéi.”"ﬁo‘ﬁ‘%m&ﬁ_ ey %%W&J‘?:’hlff‘sa% Pl s ery

MSI S wi t ho Yare required to

the bill$iepg PTRESHISC dfkayg%\g@r-Pa&yaforP@ﬁ@@Mssseh@iﬁgtﬂm@mHeh&al
| ocal |roanmi nga@gﬁmer | rrespect ive of whether they are

nrr\-F oarrod. onmho r~|| reRt-s

. ~f hAo
\M t h | CI | I\ I aut UIIU.LI \J L LLAY2 E} A\ BV B R A | A\ LLAVA™ )

of fer [tSiep uf Teg BMSEachdsibe SMS K ithdpstinatinadga MAP difM to
vari atji on, th@eﬁVISCng MSC generates CDRs in the

r eguiiic B8Y ViSK] ertglggﬁ %@&SR{S‘E—@T §jE TorTowng Vo

options: Rem)va e servi c prefix before
generating the CDR Wien using an Intelligent network

(I N) Moblle Ortiginhied $MS - gsing Iy Teiggersend | N

Furnkthhar gi ng Infgrmatl on to mark the CDR for |ater
eference 1S now made to Fig. 11, which shows the flow in an embodiment in

which the Intelligent gateway functions as an SCP to intercept the MO SMS on its
way to the home SMSC and as the HLR for the local roaming numbers.

An inbound roamer originates an SMS towards the home SMSC with a
prefixed dialed number, which may be to a local or international destination as
desired.

The serving MSC has a CAP Phase 3 trigger for MO-SMS. The CAP triggers
are preferably inserted offline and this point is discussed in more detail hereinbelow.

The MSC sends an Initial DP SMS (IDP) message to the Intelligent gateway
or gates acting as an SCP. The Intelligent gateway send a Connect SMS message
back, removing the prefix from the destination Address and modifying the Calling
Number to that of the local LRN number of the user.

In addition, the Intelligent gateway modifies the SMSC Address, to route this
SMS to the local SMSC.

The MSC forwards the SMS to the local SMSC for further handling.
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processing. In the alternative billing nethod, the
Intelligent gateway generates CDRs for MO calls to be

wao eansseEer ed to the billing GNfor processing BECT/H.2006/000207
later time. Mobile Originated SM5 - using MAP Rel ay
Ref erence is now nmade to Fig. 10, which is a
sinplified flow chart illusi4ating the flowin an
enbortieatelligent g&téwh}y adte ab tHecHLRfontll GASISWANs dllonattd cﬁmsLocal

R%?@%Eiﬂ o i eSS e o ARS8 e i gent
gaitér?]{)a W ch R elbP A8 Ry W TRELGual ASLIR ROWRate T éﬂled 19B- laaﬁ“ty

roaher origindates an SMs towards the honme SM5
Wi t e PVISECi charkedithe ealemomizePartwiorcthe flytS Isice ot was smﬁlfrom
th ﬂtern tional destination. The SM5 is intercepted
ngc?aézgﬁl naling relay nodule in the Intelligent
gat emRySMBUOI sehds tREBNEStol ikl bt @ftion Ve AN FSye fo the&NIBC.
The Intelligent gateway forwards the SM5 to the I|ocal
SMSC for further handling - sending the nessage to its
Tabds6 imelligent Gritewayt aseSGRwotkespondhie Kigt Bl.1 i gent gat eway
acts as the HLR for all MSI SDNs al |l ocated for Local
Roam ng Nunber service. The SMSC sends a MAP_SRI _SM
signal to the Intelligent gateway which may relay the
ery tlo, the actual HLR to | ocate the called or
-tﬁBrty Acﬁ?é' SMSC char ges the call er or A— Party for

t he eJ s nt from.the acco and .
NER Lo dr it oMibags af SRS BRARE gith
t he G\/E eé daaled nygBey (0 m'gqrﬁ%tﬁgaﬁ UO&

Di | nat Ir | C
e L O AT I E
odi rEHESSHWithitse e a5 el i gent gat eway functions
as an 3GReNSCRERIGRThitDPMY SV B inédstgand)thd Mtdlligent
horme  SNEBG:ang’ @§ctf stk RAOITHE MgtellREAY gak d8fd a Connect
hunber g. % ok, QIEVing ’iﬂe%r@ﬂ Eonfie aMFin YR A ress
[ he horrg f%{ghthg Calling Number to the local LRN number of the

user.

In addition, the Intelligent gateway modifies the SMSC Address, to
route this SMS to the local SMSC.

Step4 | MSC forwards the SMS to the local SMSC for further handling.

Step 5 | Intelligent gateway acts as the HLR for all MSISDNs allocated for
Local Roaming Number service. The SMSC sends MAP_SRI SM to
Intelligent gateway which may relay the query to the actual HLR to
locate B-Party

Step 6 | The SMSC charges A-Party for the SMS sending from the local
account

Step 7 | The SMSC sends the SMS to its destination via MAP_FSM to the
GMSC

Mobile Terminated MMS Flow
The Mobile Terminated MMS flow is identical to the Mobile Terminated SMS
flow above, since the MT MMS is delivered as a binary SMS to the called or B-Party.

Therefore the MMS flow is not discussed separately.
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prefixed dialed nunber, which may be to a | ocal or

i nternational destination as desired. The serving MC
whaweasTaP Phase 3 trigger for MO SMS. The CAPPCTIIQO@V®0207

are preferably inserted offline and this point is

di scussed in nore detail hereinbel ow The MSC sends an

Initial DP SM5 (I DP) nessag® to the Intelligent

gat eMabiloOrigabed SME with REARABBIE The Intel |igent

t d Co back,
o 5218 B 20w GBEOHa Fi iR SGeEh s AR AGTiR for
orfgdhdtinp gml\ﬂme\{fhﬂé)rciaﬁﬁﬁg,%ltﬁcﬂl@ theOfld foR 1684 aﬂf adcdfint, or

user. I'n addition, the Intelligent gateway nodifies
anyy eeSMBChawfér anysroaming egreemetis ©r ShvBopislindte withcthp csilgor A-
MEC f rds the SM5 to the | ocal SMSC for further
paﬁtgﬁolfo%egn#?{& ntelligent gateway acts as the HLR for
all MSISDNs al |l ocated for Local Roam ng Nunber
service. The SMSC sends the MAP_SRI _SMto the
| nt elﬂllmééhﬁllg&%%&oﬁml ch may relay the query to the
act called or B-Party The SMSC
cha:%decsﬂi{% IIer or %—E?Darty for the SM5 since it was
sentNétwork tdaaaganmt reamores) ntonitditeg, SMBCity atidsationeanSeediction.

TV T R TR
roMﬁ@f ! Gsal€ rﬂ@uﬂi@t eEe MYBe 'ﬁgﬁf@sﬂlﬁf tﬁehlll)ebér slsifey adl a\M}/@e calls

low isidentical to the Mbil rm nated SMS fl ow
(baﬁd\ﬁ@arshMEépmeIWaywvs is delivered as a bi nary SMVB

to t B-.Par. t f

not eseneceSaSied i JoubsfieEtbr Fih LAt 4 cootine
pelrMRfahleBhﬂe' 0 @8roYahd thel igntrb @vignm@tifielg rtfienddnd eiesbol.

roaner i s charged normally for orlglnatln an SNS

whi | Eheealavilatipn afjatusagn urnse valde i tased en thedallowing fegmyla:
account, or any need to change any roani ng agreenents

or to coord| nate with %cggkulated%m@r%f&\éﬂs honme

net Wosdge Factor =
Z AccumulatedVisitPeriod
Where:
* Accumulated Number of Calls: the accumulated figure of all calls

received and originated with the local roaming number on all visits until now
# Accumulated Visit Period: the accumulated figure for the total
number of days of all previous visits until now.
The individual user can be assigned a category (the above logic state)

according to his usage level, for example as per table 7 below.

Type Usage Reservation Cooling Send “end-of-
upper Period (days) | Period reservation”
value (days) Notification

Ivory 0-0.1 0 0 No

Bronze >0.1-1 60 45 No

Silver >1-5 60 60 No

Gold >5-10 90 60 Yes

Platinum >10 90 90 Yes

Table 7, User type by usage level. Sample values are typically
configurable via service provisioning
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Nunber All ocation Logic Local Roam ng Nunber Usage

Net wor K managenent requires nonitoring, capacity
wa@bkdoeost7zcon and prediction. The system pref er abtHIL2006/000207

defines logic states, say tinme thresholds, based on

i ndi vidual roaner' s usage figures. The usage figures

may typically be cal cul at ed2@as average calls (both MO

and MI) per visit-day. If a certain |ocal nunber is

not used at all, then _both reservation and cooling

periIchae%P%@gzN‘En rdiksegle and the nunber is

| medi at gl ofekfldss AH thald AFIRA0lwhillIR £BLC YhelllRRahs fe

usage upper value is based on the tollow ng ormif a:
lifgiyatpeofFalotdroamifigaumbieat Adhentiendd Cddabroaming number once

Accunul.at edVi si.t Peri od VWhere: Accunul at ed Nunber of
usp ROt yte i b ielgeqiig B U g tofen iency Begs pegerably
ha@8 ¢hed MuhBEad Rervéd fortihgn! ocal roam ng nunber on all

visits until now * Accunul ated Visit Period: the

accuiruioamed wWhoghee used thidogabirapmingnbember isd ayiétlesk ta|lpnger
i i.Skts L Q The j i Vidual, user. ¢an_.b
B RN S O o

t 0 hAsth¢sdigeatoave locdl aluntbeanpldenasicpiie syabinemdy bdodwter low
type by usafge | evel . Sanple val ues are
a

Tabl.e 7, User . ! .
avpllahility) quOF@i Fagng apinbessitgr aliacation Ip thy rase srhanglipg procedure
. ?Rﬁ'épa el fecycle Reference is now made to Fig.
' 2 vvh?lgh 'S aﬁl%dfne line illustrating the |ifecycle of
a | dReferencai ngw nuadseto. Fids 13ewhich nHdktrates| ac exennlanyi Ingndling
nurgger once used, cannot immedi ately be reall ocat ed.
pr Hfe sane token repeat users preferably have their

NUMbE K816 DRSS trf erddH B0 AIRATRY o MO ABerY $QErVeR For
| ocal roam ng nunber is entitled to | onger
local roaming.

A red alarm is triggered at 100% allocation of the numbers, and in the red
state, the system begins to reuse numbers in the cooling period from the oldest to the
newest.

After all numbers in the cooling period have been reused, no new numbers are
allocated or assigned to arriving inbound roamers.

Arriving inbound roamers are queued for available numbers, and each number

returning to the pool is immediately assigned to the first roamer in the queue.

Visit Period
For the purpose of the usage and cooling period calculations, the visit period is
calculated from the first update location monitored within the visited network until

expiration of “day after end-of-visit” parameter, as explained below.

Reservation Period
The number reservation period is preferably calculated from the “end-of-visit”

until the defined period of time (in days) for the roamer’s type, as explained below.
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15

reservation and cooling periods than a roaner who has

not used the nunber at all.
wWo006687%20 s dynani c,
avai lability of

| ocal

As the allocation of |ocal

the system may encount er POIML2006/000207
roam ng nunbers for allocation.

In this case a handling procedure is preferably

entered into.
illustrates an exenplary handling procedure.
ered at 80% al | ocati on of the nunbers

al ar

res e%%@“g‘ %‘?I

Ref er ence

ocal roam

is Abw made to Fig. 13 which
A yel | ow

ng. Ared alarmis triggered

at  19RdadlliaCidricans @blchRRdHSRaRS endBE tﬁéqre%}%at'i&gpenod until

st ate,

al |

the s

ystem begins to reuse nunbers in
théé‘éﬁn‘ﬂbpf}j@dl @dlmq@nd@mbfqutb%mameo st¥ns. nevest .

nunbers in the cooling period have been reused,

Nter
no

new nunbers are all ocated or assigned to arriving
inboRBqLufeda*TEﬁBeroﬁllbbadil{lgmhﬁ@lﬁlhmﬂ)efsoaﬁerS are queued

f or vallable nu
the f&o‘ﬁq ‘P%ali’ﬁfﬁ‘iéﬁlt?‘gt feqny
ndelds td16e

usage

ﬁ% GSide fM‘ Stdandt

and cool i ng peri

and each nunber

thes abayisethatt 3 reagenaple §‘ﬂan|t'g§éﬁﬁ pumbers
@%g)%glalftgﬁlfetr RERILTB gﬁ@ce&ﬁ fr{lt%e following

r et ur ni

ul ati ons,

ispeyplaoedi s mettiod Lfbatzéchlﬁtntg‘rthb heqlflradsatrnmmﬂ af dodaboakiing numbers

noni t or,ed

in P0G ap i ot e

Vi s

e “t'r'

(% \ﬁgrk until expiration
b‘gi"é‘ f&"as expl ai ned

bel ow.[ Reservation Peripd The nunber reservation
period is preferably cal cul at ed Meaninghe
"end- of - vi sit" Kenametethe defi ned period of time (in
days) for the rNamr s t ype as expl a| ned
bel ow. Cootng—Period—The—cootng—pertot—+s—calecut-ated
fromthe end ofChhe reservatlongﬁémb@dﬁﬁﬁnmnﬁ¥%eﬁwundromﬂﬁm
defi ned per iod i me (i n days) I/&E%J \}ﬁ%t nﬁ‘%%{l 11§days
type. Local ers
DUE Days untll end-of-visit — number of days since
last update-location until the system decides
that the roamer has ended the visit
ULR Used LRN rate — the percentage of roamer
who have used (MO or MT) their Local
Roaming Number
RSP Reservation Period
CLp Cooling Period

Table 8, Parameters for calculating the required number of local roaming numbers

Number of local roaming numbers for first visit periods:

(CIR/ AVD)x (AVD + DUE)

Number of allocated local roaming numbers for reservation and cooling

periods:

((CIR/ AVD)x ULR)x (RSP + CLP)

Total required Local Roaming Numbers;

(CIR/ AVD)x(AVD + DUE)+((CIR/ AVD)x ULR)x (RSP + CLP)

The following is a simplified example for the calculation of maximum

allocation, wherein all of the roamers are platinum roamers as per table 7:
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It will be appreciated fromthe above that a
reasonabl e quantity of nunbers needs to be set aside
wo eneaste@mm ng | ocal nunber service to succeedPCT/IL206w000207
following is explained a nmethod for calculating the
requi red amount of | ocal roam ng nunbers in a network
as a function of the nunber2®f inbound roaners. Table

8, Paramatm s £05,000¢seli@tdtRGah}e required number of
| ocal roam ng nunbers Nunber of |ocal roam ng nunbers

for firstAVDsi+4plays ods: (CIR |1 AVD)x (A VD +DUE)
Nunmber of_allocated | ocal roam ng nunbers for

r eset vat i BHEand 2¢95$ | ng periods: ((CIRIAVD)x ULR) X
(RSP_ +CLP ot al (gy red Local Roam ng Nunbers™ (CIR
| AVD) X( B@ré) (‘lt)Cl R1 A VD)X ULR) X (RSP +CLP)

The foll g £90Qapd Pl ified exanple for the
cal cuI at ?g$r1lmof ?}gxfaﬁum al l ocation, wherein all of the

roamers aCkPplav0ddys roaners as per table 7:* CIR

—10 00 co roaners AVD = 4 days * DUE = 2 days
OQOQY“SSF %4‘((109@?3/4@80(% (90 +&0 = 39609 aylecal roaming

‘§ 8000/ 4&#&{ + 2)+((10000/ 4)x0.05)x(90 + 90)= 37500

B reg g nunbers required. Procedure for an End

of Reservation Notification At the end of the

reservation period, the systempreferably sends an

aut direeeirgfrjan |linétqf&¢8¢r®ata)nfl‘dvm&qatmn bound roaner

not i n t the reserv riod_expiration. The

ros<abend O Herbittv BBt BR e B aBlycPidhatt wlpigated
nodifidateod Q@Ch former inbound roamer notifying about the reservation period
expiration. The message may include instructions to call Customer Care and extend

the reservation period or instructions for self provisioning of the reservation period.

MT Calls - when Roamer Not Connected to Network

This section focuses on the service when an inbound roamer is not connected
to the visited network. At this point the allocated number is placed in the Reservation
Period category. The various options outlined below enhance both the caller

experience and the service to the inbound roamers when the roamers are absent.

Release Call - Status of Local Roaming Number

The network may provide the caller with an accurate notification about the
status of the roamer with the Local Roaming Number. If the network fails to page the
roamer the following applies:

* During the visit and the reservation period, the service releases the call
with a “subscriber is not available” notification release cause.

* During cooling period, the service releases the call with a “number is

invalid” notification release cause.
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the reservation period or instructions for self

provi sioning of the reservation period. MI Calls -
wob@e/oRoanmer Not Connected to Network This secP@DIL2006/000207

focuses on the service when an inbound roaner is not

connected to the visited network. At this point the

al | ocated nunber is placed Ph the Reservation Period

cate@ﬁﬁdeEhé&ﬁﬁkbﬁmmSEmﬂions outlined beIOM/enhance

both, th erience and the service to th
i gboﬁ‘n'i’i %rrg% ‘Sse”gﬁ?gﬁn‘lf’]"ie oSErs Pasferablys sends %&é@s with the
misdéd callSifalls @f thd ARImdRAARIIIN Nujae Ene-ggbsg nﬁ{c‘ﬁﬂfeg ycaller

provide the caller with an accurate notification out
idepféficptign.igsush is heovidsdrhrthenetworlend dmadaummtmgp

Mt ailsehNEu BENBSOR Ak ed S BESANES AIRT o) "Sonerating

m:eesaronatt traﬁﬂicpﬁiémQﬁe noRefozRky b€ BisRIRASLEndthE ©aningMdthork,
subscrlber is not avail able" notification rel ease

hﬁggggwcm ri ng cool i ng period, the service rel eases
the call with a "nunber is invalid" notification
rel ease cause. M ssed Call Notification SM5 In a
prefEhmddkéhbmHanﬂMSHﬂhN service preferably sends an
e m cal] details e honme MSI SDN.
The Eﬁé‘%dr?éﬁl elttﬁée Bsfque png bif‘esﬂfl Ul PR tp continue to
re8&168 chifs B BYhAASISIING NS G WRY Kre AR dnlEctERtd tHe! VBMN. With

stanp. The mssed call notification feature can
thiseppifang thehélbpmd\lr@ynagem shageddor thedonwriled ddg. tGhafding can be

e B bTFng kaV i PR dho B8Rk < 1 o Fomo

NBISDN Iqiﬁapp§£55 B gipbodi ment the system enabl es
i nbound roaners ' to continue to receive calls on both

MSI SDNs, Iebemd bainbey Cagdit 0ati connected to the VPMN
Wth this option, the inbound roaner is charged for
t he Torvw@ﬂkﬁ@ﬂﬂﬂ?ntGN&K@SH@U@amebe done using the
standard net hods known in the art including:

Out-of-Serving Notification

When an inbound roamer with an active Local Roaming Number has left the
visited network that assigned the number to roam in a competitor’s network in the
same country, the service can be configured to send an “Out-of-service” notification
SMS. The SMS notifies the roamer that the Local Roaming Number is not available
anymore. The notification preferably directs or encourages the roamer to manually

select the correct network so that the local roaming number remains in use.

Local Roaming Number Recovery
A function may be provided to retrieve the last roaming number for a roamer.

The response to the function preferably returns the following details:

% Last allocation date (or last date in-use)

%* The home MSISDN the number was last allocated to

* Number current allocation status: in-use, reserved, cooling, free

* Days until end of current status period (free=unlimited)
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* Local Prepaid account Inbound roanmer' s Credit Card

* Ot her paynent nethods: Paypal, etc. Qut-of-Serving
weiosO8T20 | on \When an i nbound roanmer wi th an ap€T/12006/000207

Local Roami ng Nunmber has left the visited network that

assigned the nunber to roamin a conpetitor's network

in the same country, the sef&ice can be configured to

send« an "Nuthb&fwasaisyd berodnddri Yesibi on SM5. The SMS
notifies the roaner that the Local Roam ng Nunber is
not avail able anynore. The notification preferably

dir : the roanmer to nmanual ly sel ect
eREserAtioR PEQSY Q%@@o

the correct networ that the | ocal roam ng nunber
r emed dendtionusay. bd moaideRoa ratniey eNherbenbéaxd alaps yntAl the end of the

function b rovided to r Leve the |ast. raam
rerB ey G e o re SIS Tavel Rimbingunbd. The
fuBEtedre prIRribIF eIy RstuinB &hé Rub®at B8 ded @ hiss cooll@Speriod for the
all ocation date (or last date in-use) * The hone

ropmeisBiath Heluerurmgesrvatios and sooking owabesedian the reamse’s type.
current allocation status: in-use, reserved, cooling,
free * Days until end of current status period

(f r eRexgRtakioh Ped)d EReakien was used by roaner: Yes/ No
Reservation Period Query_ A functjon may be provided to
r et rivdyBctianels Misiseblioprayided tQrnpbletqystoriey cate jepesentatives to

eﬁ&ﬁﬂpg%gﬁgﬁpﬁ%ﬁgﬁgya% oamer' s Home MSI SDN or

Loca am ng er. unction preferably al so
r et UFles exteasionmpduesobired pysvidad ihelagooli () perluedefresents an
the roanmer. Both values - reservation and co

ling - .
unljit o ePsion APAdbS Seilvetively, AR AYSHIGR Opa Lioel Roaming
NERH&NS 2@ IndyuhdPedh&@n 1S preferably provided to enable

custoner care representatives to extend the

reservation period for a roaner.

Exclusion of Roamer from Service
An inbound roamer may contact Customer Care and ask to be excluded from

the service permanently or for the current visit

View List of Roamers Excluded from Service
A function may be provided to return a list of all the excluded-by-request

roamers.

Renew Local Roaming Number for Roamer

A renewal function may be provided to allocate a new local roaming number
for a roamer through the home MSISDN

This function can be used after a roamer has requested to be excluded from the
service, thereby having the affect of removing the roamer from the excluded list.

This function can be used when the roamer requests the current local roaming
number be replaced. The previous local roaming number, if used, starts a “Cooling
period” before being returned to the available pool. If the previous local roaming
number was not used, then it can be returned to the available local roaming number

pool immediately.
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The extension values are provided in days. A (-1)
val ue represents an unlimted extension and this is
we@tdoensi7eel y a permanent allocation of a Local PGROHERO0H00207

Nunber to an inbound roaner. Exclusion of Roanmer from
Servi ce An i nbound roanmer may contact Custoner Care

and ask to be excluded fronsthe service permanently or
for the current visit View List of Roaners Excluded

from Service A function may be provided to return a
IistL%‘?algpﬁmtr}geI\I%‘%g?r%Féﬁyﬂy-request roanmers. Renew

- Locat o Re ?d'ﬂnﬂtﬁ% Ngﬁ%@f reEWerﬁWﬁ*}]ct% fA¢ %bl%qﬂﬁc}ﬁglg?o{%%(rs to

be provi ded ocate a new | ocal roamn

regovep redpsttlogad vepming eunbersa WEMEDIb r Théis oo hotie MSISEN.be
used after a roaner has requested to be excluded from
the service, thereby having the affect of renoving the

r oanRésciva@ioh PBRogREkyded |ist. This function can be
used when the roanmer requests the current | ocal

r oardnipsaiyabier nseiof efmgdent mash dbepprovidsds whisba knabdesnintgund

vend t p [ eri.od" before

roBBRE0 qwly H38 PyagS d B e IBPl BSR4 PR anthr Bty the
fuhoiai altmﬁd 'oﬁglﬁfwm{_elrwgfléiml@ier%m,peﬁb& Hrdnk ﬁgﬁﬁetb@)ﬂl(, and not
.returned to the avajlable | ocal_ roam ng number poo
J%ﬁfﬁ%éﬁl’ ithat hag Brovided Hheny Wil ibelocrlgeanime numhes|

roam ng nunber recovery is a function that enabl es

i nbound roaners to recover the last |ocal roam ng

nunb¥elf Blavoiatiegl Usarinterfece own honme MSI SDN.

Reservation Period ry A.reservatio eriod function
mmy ety QU esiTei SHE BRGNS i RGPtV igeH dbistymay
al AW e RYssHANS, 8f ehd Rlamer Vardii but SIRPNAIGH P F6 A service
Preferably the function allows roamers to query their
witkeys theanded o pentae dhe loorh Gustonme tGene tepreapfatings.
The interface may be a WAP or Web based interface for self provisioning that
will allow roamers to customize their own settings.
Authentication is provided via username (home MSISDN) and password
login.
The password is provided, on-the-fly, via SMS to the home MSISDN. In an
embodiment, SMS and USSD interfaces may be provided to the self provisioning

interface to address market segments where these access methods are deemed more

acceptable.

External Systems Provisioning Interface
In one embodiment, a Simple Object Access Protocol (SOAP) based interface
is provided. The SOAP interface allows connectivity of the service to existing CRM

systems and other provisioning systems.

Billing Processes
The following discusses in greater detail the billing and CDR aspects of
providing a local roaming number. In the case of local roaming, the user generally

carries out the entire call transaction without reference to his home network. Thus
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just the VPWN that has provided themw th the | oca
roam ng nunber. Self Provisioning User Interface In
woe@eesiedi ment a sel f provisioning user interPEE2066/000207
provi ded which may allow the possibility of the roaner
carrying out self-provisioning for the service wthout
the need to contact the | ocd Custoner Care
bitleygraspentt adddvie e sbited but iaddpeadentigyofiiee BorddRetoorkében though
based rface for self rOV|sLon|ng that will allow
B35 bited R R PR e g Lempptigess-
Aut hentication is provided via usemane (hone NSI SDN)
and password | ogin. The password i s provided,
on- tgéhlﬁg ywwnﬁem MBS G frendrateeCMBISSDN. | n an

enmbogi USS nte e, provi ded t
Ehe CotRa s, GhE-ER iE e el LR el R esPRiec s,
the eguenrgeﬁt gherey tdieskl akieensl MEddndsn & hedEORE Gy WRIG Furnish
e. External Systens Provisioning Interface In

cept a
gfﬁémgrha maEeR-, Thisginrpeetodhj AR/ CAReresaiony it whish INadam)used
fop@%ﬁ%ht%lerface is provided. The SOAP interface all ows
connectivity of the service to existing CRM systens

and ot her prOV|S|on|ng systens. Billing Processes The
foll s in greater detail the billing and
}gﬁiﬂ)‘é%f g) ’\gleﬂl'i -2 ‘?flgfat‘?so(;hﬁﬁg nunber. In

t he vase @b ﬂn&ﬁﬁ‘éenE ?f@v&@ gdlieudS Ble BORES Rlchily, Cﬁ‘ré'eh&s them

out the entire cal ranSaction w thout referénce t

pajodicalyrto mepestiad. loqaimtfon fuither prepresing byidledopecate
sorted out independently of the hone network, even
t hough the user is billed through his home user

accogoinnnifiesCofifis@StioBi | | i ng - Wen Serving MSC

Generates CDRs If billing is carried out using the
reguHBMN:B@ b@ner at ed by the service MSC, the
l nt e%'g&gﬂ’tg%/t (%?In u cﬁg gesﬁg(g vtelo(?l%aounh %a?n&?&ﬂeo rv1ce will

not be available may be 1ntegrated into the system. Roamers from these networks will
only be able to receive the service, if they have specifically requested to opt-in via

Customer Care.

CAMEL Roamers
A configuration for CAMEL-based roamers may be set as an automatic

community built from inbound roamers with CAMEL subscription records in their
MAP_ISD message

MO-Barred Roamers
An automatic community may be set up from inbound roamers with a barring

supplementary Services activated record in their MAP_ISD message

IMSI List
A list may be set up which is comprised of a community of subscribers within

a specified IMSI list. The list may also include wildcards and ranges
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Charging Information. This applies to | NAP/ CAP
operation, in which INAP is used for Call control.
w@edobiosty2e When I ntelligent gateway Generat es EBDRE20§100207
the Intelligent gateway generates the CDRs locally, it
sends them periodically to a specified |ocation for
further processing by the a®erator. Communities
Configuration HPWN Bl acklist A blacklist of HPMNs to
whose respective outbound roanmers the service will not
be AValYABLéstray be integrated into the system
Roangr n t i e =¥ :
recarvanm Ry SERB AP RED 08 dot BYoY LR ik 2 specifed
MBEST dise @he tistapiy also inchidewdidoands afihrange<CAVEL Roaners A
configuration for CAMEL-based roanmers nmay be set as an
automatic community built frominbound roaners with
OAN&'—oc%PP&E&iH@IécQ&htrecords in their MAP_I SD nessage
MO-Barred Roaners An automatic conmunity nmay be set up
f r onbni entronbet of cartedinetits Hesaribed abavg, hempissihdity sitay mentioned
ervices activated recprd, in_their-MAR | SD nes e
of et gl Rearrc Sisa ot Serki i TS i o SR gy rgater
deSAIMUBII6A4] Plepsid RSEGUND & SroWded Fdt chapfCinbb@dl lobnkrd difdctly at
The I'ist may al so include wldcards and rangesMsl SDN
the visitehnetvieriuni ty of subscribers may be set up for
nunbﬁ[hgn\g'régrlngr f&: PSS 'oLJcoe e'@l\%RNag igdstr t-EgemlFig.t 1478¥e LRN
al so' i Relude Wi I gcards an ranges. Local repard
seAdeoimtrudts tie prepdié syém eobedicnmnicconedmsédeand thebaloeated local

the possibility was ntioned
roamingpnumber (local’ MSISDN) and the roamer’s IMSI. This action can optionally

be complemented with adding an initial credit into the account to encourage usage
and lower service adoption barriers.

Charging may be carried out using any of the following options. First of all
there is an option to charge all mobile-originated and mobile terminated calls via the
local prepaid system. This option is suited to inbound non-CAMEL prepaid roamers
with barring enabled for MO calls.

A second option enables distinct charging per roamer’s request or CLI
replacement. That is to say, whenever the CLI for MO calls and SMS is changed to
the Local Roaming Number, whether manually or automatically, charging for the
calls is carried out via the local prepaid account.

As a further option, whenever the roamer calls local destinations, charging is
via the local prepaid account regardless of the CLI replacement. For International

destinations charging is via the home network.

Mobile Terminated Calls

The visited network operator may decide to provide the service by charging
inbound roamers for mobile-terminated calls. In this case, all mobile-terminated calls
to the local roaming number are charged via the local prepaid account. In many
cases, Mobile-Terminated calls are provided free of charge when within the visited

network.
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of using a |l ocal prepaid account for the service. This

is now discussed in greater detail. The |ocal prepaid
wW@ewosn720 s provi ded for charging i nbound r oaneCBHIL2006/000207

directly at the visited network. Wen a roaner

registers onto the VPMN, as illustrated in Fig. 14,

the LRN service instructs t¥e prepaid systemto create

an account based on the allocated | ocal roam ng nunber

(IOﬁghB&B e a&%ﬁ%ﬂ he roamer's IMSI. This action can

opt mented with adding an initia

credife FIBWOfok MoBIRCOHBinated QIS QY LABS Y TF0Be AN W8 and the
servi ce adoption _barriers. Charging may be carried out

logaliprrpaithacconnticnafigwhptiawion ghupmganebilemiriginatesk traffic. t her e
mS; b Iailﬁgo Pfgeilﬁlgtrgltgs fgl@ ?fogvede%!:&beﬁoa‘%obf " ' r%lg}f‘et gcliﬁaﬂgd %all using a

rmnated calls ca prepal
prEpmés}asnémon is suited to i nbound non- CAI\/EL pr epai d
roaners wiith barring enabled for MO calls. A secon

opt i I BRYEHE e 8&%@% Goafigpred i ﬁ@f"’b@ﬁd beMﬁe palls widly lﬁ’é%lt

l;
pr@ﬁaugcﬁar%ﬁn? 1§&§%Bgcl\%§:ﬁggltﬁﬁ§ %%déc ed ) he C%F %grgl ng#éarges

whiemthe dqcalypephid acermmtimlemptypr  aut omatl cal I y, charging
for the calls is carried out via the |ocal prepaid
account. As a further option, whenever the roaner

cal IMOIbg@qlerg,ﬁjtgd}gMg)ns charging is via the | ocal
prepai d account regardless of the CLI replacenent. For

| nt eThmrchﬁmendecgp ggingonsthethas & n@owgewvamgﬁ\éﬁhm free of

clﬁ? e { lﬁ}e r'l\r/gt&o dl? N ve he%tsse dthggliﬁ]ﬁhére?\%ce\:/ IcsI t ﬁk/? éﬁeh éocal

prov € Sservice

prbpdid)d&ﬁmﬁﬂﬁﬂ@ﬁéh Mtrrsmsiandi ehdrgs theraargét. cal ls. In this
case, all nobile-termnated calls to the |ocal roam ng
nunber are charged via the | ocal prepaid account. In

ey erReerR BTN RE el o < provided res

O i gRefateade @alnosr made to Fig. 16 which illustrates the flow for mobile
originated SMS using MAP relay. The Intelligent Gateway functions as a Signaling
Relay Module to intercept the MO SMS on its way to the home SMSC and as the
HLR for the local roaming numbers. An inbound roamer originates an SMS towards
the home SMSC with a prefixed dialed number, which may be to a local or
international destination. The SMS is intercepted by the signaling relay module in the
Intelligent Gateway, which removes the prefix and changes the CLI. The Intelligent
Gateway forwards the SMS to the local SMSC for further handling, thereby sending
the message to its destination with the new CLI. The Intelligent Gateway acts as the
HLR for all MSISDNs allocated for Local Roaming Number service. The SMSC thus
sends a MAP_SRI_SM signal to the Intelligent Gateway which may relay the query to
the actual HLR to locate the called or B-Party. The SMSC charges the sending or A-
Party for the sending of the SMS from the local account, and the SMSC sends the
SMS to its destination via MAP_FSM to the GMSC. The process is summarized in
table 9 below.
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The flow for Mobile-Originated calls is affected by
the CLI node and the | ocal prepaid account
wae ewhiogre@t i on for chargi ng nobil e origi nat ed PCEIE20@/000207
Fig. 15 illustrates the flow descri bed above for a
nmobil e originated call using a prepaid system The
service can al so be configu¥ed and provided for MO
calls [with I ogaé lgrepai d charging if the balance is
a

posi t i VE°Bnd ed with regular roaning charges when

t he | dcal .d account 1S enpty 1le nat
SVE THEFRE o 4o Fosmys %g?wgfeﬁaa Sﬁg ity g, Shne Shasc
r ecei Vi hd $ur| il apreficed dialedpygabar ftorlpeal ge intpyngtional a
Never tiiel ess| dastBatiomN ser vi ce can still trigger the

osmer pétﬁg Eﬁfthé S aerRp Yﬁss.lmhmwl%maéule in'the
Ref er dnte i s| Wislligrag gatewaysivghich smigyes heinrelis apdehaseestbe

f1 ow flor robj ¥El ori gi nated SMS usi ng MAP rel ay. The

I ntell I%glp Cﬁl‘ieq t- qglth gﬁéﬁ Cfor

&
CENERCARY o iloa it

i nbound_r oanet®¥bri-gi nat es_an_SMS towards the home SMSC

Wi th o sieebi KpekiHEek gate WETRAS as IBIFATR FEHAIGSISDNS hikated
or intlernati Ofb?iogﬁsﬁdaﬁﬁﬁg Rﬁmb&hﬁar [\,@’Fh% M&@ERRL ed

by thg signal
Gat ewgy, whi FO thE] ;S%I/%ﬁ’ggg 1‘?1 %ﬁéé rEy an%g%§q%lay@fquery
The Intelligent ?‘a‘fpv\nJ rwgar' ?% SMS to the | ocal
SMSC f|Btef 6r | Ty Skisadhangs A-hatehy tmsrb@ndlh% fivastHha decal
to itg destln@jcb@[[tvmththe neWCLI Thelntellgent

&t s + N N In al acataod f A
eway acts +he—H-R-fFor—al—MoSH-SBNs—atH-oeated—for

Local |Rogmy gT]NU%C ssads/the SMT treitSigstinatinnsvia MR ESM to
MAP_SRI SM s| @a&iMBE the Intelligent Gateway which may

rel ay,ide: SMSfdémthéCﬁ%RﬁefsyﬁémH@éféerd Pgai£ the called
or B-Part arges the sending or AParty for

t he ltén @ij:teulf thah dusngs thier bfn phéhis petent avoyueteyarndevides and
SMSC sends t he

systems will be developed and the scope of the terms herein, is intended to include all

>

such new technologies a priori.

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embodiment, may also be
provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad

scope of the appended claims. All publications, patents, and patent applications



SMS to its destination via MAP_ FSMto the GWSC. The

process is summarized in table 9 bel ow Table 9: SMs
w@2i06Q817be prepai d system Refers to Fig. 14. PET/iIR006/000207

expected that during the life of this patent many

rel evant devices and systens will be devel oped and the

scope of the terns herein, B& intended to include all
meniddned éw this sheaficgioasara peiear incotpordted apfheacinditetgl byhaference

certain features of the invention, which are, for

in®d &fel Spgcifid@sdy; it ek $amd é}@erﬁ%tlﬁééchoifndm[ Publication, patent or
enbodi nents, nmay al so be provided in conbination in a

pa?céﬁtgiiﬁ)h%ﬁmﬁfj h5E n§pec1§9£l‘l’}f3 raﬁ@ | Mdiv¥RhIQYRdic El UbEBe %ﬁcotrﬂ?rated

i nvention, which are, for reV|ty, descrl ed in

RO fefonds, “MAURGRIDSIR b oF ST S g

the an nt.i on, has bee descri bed in conjunction. with
appligqn e [z!rﬂ%&?? rRRiteiet 38 AR gAlmigsion; that.ch dRterengg s Agpble as
alternatives, nodifications and variations wll be

pragﬁa?t@ﬁhepr@sqrﬁ@sv@ngqu led in the art. Accordingly, it
is intended to enbrace all such alternatives,
nodi fications and variations that fall within the
spirit and broad scope of the appended clains. AU
publications, patents, and patent
appl i cationsnentioned in this specification are herein
incorporated in their entirety by reference into the
specification, to the sane extent as if each
i ndi vi dual publication, patent or patent application
was specifically and individually indicated to be
i ncorporated herein by reference. In addition,
citation or identification of any reference in this
application shall not be construed as an adm ssion
that such reference is available as prior art to the
present invention.CLAIMS What is clained is: 1. System
for managi ng of nobile phones at a roam ng network,
each nobil e handset having a hone network and a first
nunber associated with said home network, and bei ng
currently located at said roam ng network, the system
conprising: an assignnent unit for assigning a second
nunber to a respective roam ng



handset, said second nunber being associated with said

roam ng network, and a handling unit for handling
worvaggitent of sai d respective roamnm ng handsetPCEiLg06/000207

sai d second nunber. 2. The systemof claim1l, wherein

sai d handling conprises receiving access requests to

sai d respective handset usi®y said second nunber. 3.

The system of claim 2, wher@LAIMSat eway nobile

swtghin enter (Gateway MSC) of said roam ng network

is cg&??gdf e‘?b‘*recognize call's involving said second

nunber an f S al : ' '

i g S O MR RE | OIS phiheS & RAR Aoty cach
mgbile hanglsgirtiaging sahdme attivork ambya Sirgmufider asoeirtedngith said home

SS uests to said respective handset using said. .

nGEGH3 fod FERIZoni 430t SRR iR ReR; the ShefidsBfiprising:

usi ngh a@ighnidnt ShitMeraesignihy al&Ro8Y HuBBePto &l RkpBctve roaming

wher ei n sai d accessing conprises: issuing a query for
handgety said sesond perabsrdeingegsostased wishwpidapaming nebaorknand

hand i r t j I yery to

ot a g P bl R Bl SR BBl bl handset
usiigRyaid seeend/ningbdérhe MSRN from the current VLR and

returning the MSRN to the gateway MSC 6. The system of

claim4, wherein said handling unit is configured to

recepve u i at . [ e ' -

andzet unag Lal i 45 iR SRR hond B0 ESihbif&s roceiving
aceensreqysstsdd sryd uppdedtiod handset iomg said sseadinatben Wi t h

sai d second nunber. 7. The systemof claim1l, wherein

said handling unit is configured as a substitute hone

| ocad.i on Tegkysiddh oFUddint hatvherld 8 sl fhobAs ReGIhE center
roam ng handset usi ng sai d second nunber are placeable

(Gagevaryi MSQ 9b seidi spamingangtigrih isrepadiguisidt th gacognefeeradln devolving
i !;]%r& r ) Sl of...cl ai.m 7,
Sa\ilézsee?gjgl%n a qu gﬁ ? ?%Oflé/? Kﬁsﬁ }90%?13 %%8 g]%%ﬂ{hé’lgautngd for
assi gnnment by said assignnent unit, and wherein said
network i s configured such that handset calls to an

of suid db gEksreef deimbbrehessia sadihenakingwif W@W%ﬁﬂé@@ﬁoﬂ

rebBter for receiving access requests to said respective handset using said second

number and accessing said respective handset using said first number.

5. The system of claim 4, wherein said accessing comprises: issuing a
query for the visited location register to which the roaming handset is currently
connected, issuing a query to obtain a mobile roaming number MSRN from the
current VLR, receiving the MSRN from the current VLR, and returning the MSRN to
the gateway MSC

6. The system of claim 4, wherein said handling unit is configured to
receive update location data from said respective handset using said first number and

to store a corresponding updated location in association with said second number.

7. The system of claim 1, wherein said handling unit is configured as a

substitute home location register such that calls to said respective roaming handset



said handling unit. 9. The systemof claim7, further
conprising a roamng activity analysis unit for
wae@bygi’eg | evel s of roaming activity on the nRCTHI2K06/000207
such that said quantity is selectable in accordance
with said | evels. 10. The systemof claim9, wherein
said quantity is selected t&8all ow a nunber assigned
using snidisv@ndromibengraiptedble Resdie sepeeivel @amdng handset without
edeternlned anount of tinme after nost recent use by
Ie ‘E6§P§Eﬂ]P6§ﬁ?Hﬁ" ser. 11. The systemof claim9,
further conprising a roam ng nunber state register for
assigning states to said designated nunbers, thereby
t o ehsur eThhspstanu ob elasn &, eviwssn gnpantity cvfewnnlmmnesdesignated
o Bt oy 3ol 5B R CFRLRih ER PR A o
thetekAtet VAT @8 ahy of Haill REIghREOANIBEH Y aBtohRBAINY forwarded to
networ k paynment system thereby to allow a user to
sapgh kapaling ¥nitg | ocal prepaid cards of the roaning
network. 13. The systemof claim1l, wherein said
handling unit is configured to identifying if the
r oan%r i sThke Wsemﬁbﬂ clalih §¢ fidies coMmpribing doaminpeidtRitk aBXlysis
lyzing f triggers, .thereby to restrict access
ur Omafflrf@n@qvg Srp{eam g A Vity gn twtwécﬁ sishdhatcsaigh grantity is

seﬂe%tabl’g‘iﬁra%b&dg’tﬂ:'e%ﬂfj&m jelyisng is further utilized to
bar Suppl ementary services of said roam ng network. 15.

The syst emof claim1, wherein said handling unit is

conf to prov no term.nated.cal |l s, usi.n

sai d eco F}’(?Eaﬁ% ffciaé’él g’f WO 8A1q @luagiily ’§)F§1ceéﬁ’flc}f’ allow a
nuhir Bsstgnodt t@rae%lﬂeﬁ' AlathiR@ 06ty 19 BeYBidrvddStot Urdibftermined amount

configured to handl e text nessaging using said second

of{imbelfer mopt reThrt usy by eaid@fivayl rapmiaeIsenher ei n sai d
handling unit is configured to support Mobile
Oiginated SMs by: using at |east one of the group
conprl.si MhdVEytdielodyclaiRd 9] Rirkthidr Q@@dFising a roaming number state

register for assigning states to said designated numbers, thereby to ensure that
numbers are assigned to new roamers only after a first predetermined time has passed

since last use.

12. The system of claim 1, wherein said second number is further
recognized by a roaming network payment system, thereby to allow a user to prepay

using local prepaid cards of the roaming network.

13.  The system of claim 1, wherein said handling unit is configured to
identifying if the roamer is a prepaid subscriber for the home network by analyzing

CAMEL triggers, thereby to restrict access to Mobile Originated calls.

14.  The system of claim 13, wherein said identifying is further utilized to

bar Supplementary services of said roaming network.



order to capture the outgoing SM5; nodify the CLI on

the outgoing SM5 to be the LRN, and al so nodify the
wa@e@biosEee on to be within the LRN system t her@iI1t2006/000207

enforce chargi ng; and forwardi ng the outgoing SMS for

routing it to the final destination. 18. The system of

claim2, wherein a gateway obile sw tching center

( Gatléway TBGystem ofalaimy b avhierain saad Werdlinggingian Fonfiguesd oo
[ Mobi | i Qi. S [ | Vi ' d
e RS TR DS tRNL SE SR

unit. 19. The system of claim 18, wherein said

handl ing unit conprises a |ocatiqn register, for
r equést i ndheaeiegisoficlpigel, gvherdp sl o Higrinsis fafthe gonfigured

i Hgg% [ sai d respective
toﬁgﬁr‘] %ge?&ﬁ{sélgsﬁg al EP |?dst&9§1[8§n@en?&r20. The system of
claim 19, wherein said accessing conprises: issuing a
short nessage query f.or the visit | pcation register
© o T ch TS PG e ke S i ol s Rl o
sugport RIIVRE t3ihiRdte PPRISAEY: Ng nDbDi | e handsets at a roam ng
net wor k, said roam ng ‘network beh\gg a networ k ot her

t harusingras dgetenod thogroup sompriking MAP Eslanandddigriggers in
o haﬁgsetts htﬁ\’imrﬁ% a ];%\?ﬁt nunber associated with the
rﬂ%r Aotk SV BREE bd conprising: assigning to a

r espAedify the CIidnahbaigsig SMS esbeithe [IFaNdGEtal OUNBdfy the

associ ated wi th said _roam ng network, assjgning a

destippdiondebe wilhirethe d&AY prsemn.dherebe o anforsa chArgmgnity
nel VBHadiARhe BukBinb S Y& HOGA! i BN d k] £BARRM on
nu r ror ng

sai d secon routl orresponding calls to
sai d respective handset, and querying a visited

| ocatj on register at said roam ng network r rout.ing

of sHid cHi9 &R I Céaa‘f“qgf Hhéein n%?é‘i’v‘.’?yzﬁl.‘)[’ ¢ ﬁ&ftﬁ%l&g denter
((Wnunbagﬁ IVISICR JFOUTH NibatiRid | RehGRASEcoRAYIBY B tddoghize Mobile
Originated SMS involving said second number and to forward said messages to said

handling unit.

19. The system of claim 18, wherein said handling unit comprises a location
register for requesting access to said respective handset using said second number and

accessing said respective handset using said first number.

20.  The system of claim 19, wherein said accessing comprises: issuing a
short message query for the visited location register to which the roaming handset is

currently connected.

21. A method of operating mobile handsets at a roaming network, said
roaming network being a network other than a respective home network, respective
mobile handsets having a first number associated with the home network, the method
comprising:

assigning to a respective mobile handset a second, handset number associated

with said roaming network,



associ ated with a hone nunber, and a second nunber
associated with said roam ng network bei ng usabl e at
W@ 200d/087020mi ng network for contacting said roanP@LIL2006/000207
nobi | e handset, the nethod conprising: at said roam ng
networ k detecting an outgoing call being nmade at said
roam ng nobil e handset, and4sel ecting bet ween said
fi r sdssiigaimg ssetubstittzeronam bestiindreg st ad sdid momeing metvak adepted
; be seng)as an ide tiﬂtﬁr with said %$|| 23. .The di
O IR Ho (PBROTE FABFHRS 2SR Saidnsesand numper far HgUiing fyesgonding
cafld tRsdi@@ispdkive UhRiseR4nd The method of claim 23, wherein
said logical rule is based on a destination of said

cal |quepBng Fiyisitad foretion fegister arsaid roapiagaieverkifar routing of said
Caﬁglugﬁ%i ng dfl‘Sct Q¥8L[i dabl e by at |east one dialed
CRar acter :

romsai'd roam ng nobil e handset. 26. The
met hod of claim22, wherein said selecting is based on
at | east one dialed character fr om‘fai d.r o%m' ng npbil e
hand&et . A method of operating a roaming mobile handset having a first number
associated with a home number, and a second number associated with said roaming
network being usable at said roaming network for contacting said roaming mobile
handset, the method comprising:
at said roaming network detecting an outgoing call being made at said roaming
mobile handset, and
selecting between said first handset number and said second handset number

to be sent as an identifier with said call.

23. The method of claim 22, wherein said selecting is based on a logical

rule.

24.  The method of claim 23, wherein said logical rule is based on a

destination of said call.

25.  The method of claim 24, wherein said selecting is overridable by at

least one dialed character from said roaming mobile handset.

26.  The method of claim 22, wherein said selecting is based on at least one

dialed character from said roaming mobile handset.



