APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG FORVATION OF A CALL
CONNECTI ON I N A RADI O COMMUNI CATI ON SYSTEM W TH A SERVI CE CENTER

| DENTI FI ED BY A SHORT DI ALI NG CODE FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates generally to a manner by which to facilitate
formation of a call connection of a call originated by a user of a nobile
node placed to a service center, identifiable by a short dialing code,
such as a 9-1-1 or 9-9-9 dialing code. More particularly, the present
invention relates to apparatus, and an associ ated nmethod, by which to
permt user-entered dialing digits to be transposed into dialing digits
used to identify a selected service center at the network at which the
nobi | e nodeAPRARAJIUS, ANTHASEOENAMED MEPROD, FOR FACILEPATENG EORMA PRON
formed wi t h(Eha GELKICENNETRON BARKERODI GRIMURICNYENN SNSTe89 W rivRRy

aspects of nmodem SERVECY. cmvERqﬂEmlaﬁ@mﬁyfmﬁﬁmwpmwm@i CODhE Systens
through which to communicate infornation to effectuate a communi cati on

service. Many varied types of connunlcatlon systens have been devel oped to
permt the effectuation of many different types of comruni cation services.
Scientific discoveries and techElpUreHr pPOVRRNTEORNt S have perm tted, and
continue to permt, new types of conmmunication systens to be devel oped and
depl oyed. Neio@mmuihe pkdsan Meﬁmﬁrﬁelzg@g@ﬁaﬂahytcp@ﬁ]ahﬁerlbg}fxﬁﬁmolf@ém{ag: be
communi cated at increased rates and from and between, "| ocations at which
communi catiPERéiop ke callsapestion o @enll orainaier Aty |aelser[cd@osqb11&mﬁg placechie a
advance”e%Eﬁ/léch:@ﬁtepEi’d’e%hﬁﬁﬁ@bﬁgg%l@g 119% €such oR0Y, - FBﬂ& oy dﬁﬁ ccation
systens, are a dvancenents in Ui Catt on t ec nol og |e fe use

of di gi t alMerepetisiledy, tbﬁprte@@h quumsn mtaﬁmﬁdeppawtusmsd a:daﬂndnatyésnetimil, by y

related t t i de,.i.npr d connu tion,.efficiencies.in

t he comm%’ é&t nfnélgt/s eéﬁ{lte C%v(\ﬁfiﬁg'lg ({lfﬁgpt gF g'a?%f’seéid pling digits ‘fsgéﬁch’ida’?féfé' are
utilized. aAddsted hevicat@ierat iRmervaitk at Shigh theBebilaride RerepfRITIMeayad during
di screte interval R0004 A radi o_conmuni cati on systen1|s an exenpl ary
type of CBWWHE?Q%EWEH&3§?§? erormge grthdhe SAVIPGCEEHNUNI cat ed bet ween

comruni cation stations of a radio conmmunication system upon radio

comuni cati on channel s defined upon a portion of the
BACKGROUND OF THE INVENTION

[0002]  Many aspects of modern society require the use of modern communication
systems through which to communicate information to effectuate a communication service.
Many varied types of communication systems have been developed to permit the effectuation
of many different types of communication services. Scientific discoveries and technological
advancements have permitted, and continue to permit, new types of communication systems
to be developed and deployed. New communication systems generally permit information to
be communicated at increased rates and from, and between, locations at which
comrmunications previously had been unavailable.

[0603] Amongst the advancements that have been adapted for use in many modern
communication systems, are advancements in digital communication technologies. The use
of digital communication techniques provide various advantages, mainly related to the ability
to provide improved communication efficiencies in the communication system in which the
digital communication techniques are utilized. And, the information, once digitized, can be

communicated during discrete intervals.



el ectromagneti c spectrum Many radi o comruni cati on systens make use of
digital conmmunication techniques to effectuate conmuni cations between
radio communi cation stations operable therein. Due to the bandw dth
limtations regularly associated with radio comrunication systens, the use
of digital comunication techniques is particularly advantageous when
adapted for use in a radio conuni cation system [0005] Radi o communi cation
systens provide various advantages in contrast to wreline counterparts.
For instance, costs associated with the initial installnment and deploynent
of a radio comunication systemare generally |less than the correspondi ng

costs . requi regoo TASKAL Lo ARt IR sAnt EELIAGIOWHSH B8 hunfiifon @ radio

communi cation systemis anena enentatl orf'as a nobi
commruni cat $¥stens yigfosmatiamis gomphinicated botweam t@ainokatsystt@inns pbibirddid y  of

comuni cat | I:S..provi.ded to gne, or nor.e f t co ni cat i on ations.
0006] A cuieh VAR oo P rsRCspehuri S oByppel et SRR ot b on
system  Téectratagnstk spafifuast Mds§ tHdesScodimeietion sistemgenrs aeidasiaf cel | ul ar
comuni cati on @{st_ems have been installed over signifigcant portions of the

popul at ed EFEREIGHOR HETRGReHO cHAguAts GeRmuaifaiaTdetinra rth PUUBHNISIUMI f i cant
level s of dgrdeopdiid ﬁlek]ﬂﬁl PM@ﬁﬁhQEam@hﬁ@Eibﬂe ALY LGB SiateA Hithh&io

ef fectuable by way of a cellular comunication systemare Increasing,

cel l ul ar comIEIEHPR BrFtasys themse af digielidomnuméndtion rechihignéstis patitulpdy t , to
ef f ect uat I ication of voice.information. [0007]

Tel ephoni ?d%%l&%ﬁ?%&noaﬁgﬂgg g6rtu35f%%fal%§? Cé)flfné%rflffg]togﬁg%?fna cel | ul ar

communi cg]ti ofO(ﬁ)_ﬁ}st emadihrcougﬂmrﬁdma'ohlsym@l?sl p&oﬁi}cﬁbz&@o@ta_ﬂb&r@zﬁges& c_fﬂm!abt&os':]ati on
is portable radio  transceiver, typically of dinensions permtting their
hand car r i"4EETHGORIGREP: Fopinsises CoftiPEAteed vabdae vy sl e e by way
of the ”Dlab;bleyrﬁéxﬁtolfg@a&i@ﬁ&ﬁﬂﬁnkﬁ@mﬁ%ﬁﬂ%ﬂr G%éde%ny 1%§/S%B§rmh%oﬁéégeﬁaﬂa%€osts
purchases access to the system [0008] A GSM (Qobal Systemfor Mobile
conmuni caf§ayisy tociastpll pregt dendemamiiteling emintesest etnd, ¢ radie apapicefiornsysehl ial ar
conmuni cat,d L] Lgital .copmuni.cation techni ques. The
GSM syst e%ﬁg%ﬁ%@ggﬂ%&&gﬁtgﬁ{)ﬁ %éogﬁ%léﬁés%éé] lér%lg%wgr? St%?‘(‘)tlgggfosb?lget forth in an
2 oper at i omamusipedinf systati, arbjiite olitgamesicitions heprbhi@kd (dbHeppe@bre, of the

Tel econmuni cat i ons Standards Institute). The GSM system defines a
communi catTBRNUEEHITEIRRE utilizes a conbination of

[0006] A cellular communication system is a type of radio communication system.
The network infrastructures of successive generations of cellular communication systems
have been installed over significant portions of the populated areas of the world. And, such
systems have achieved significant levels of usage. While the types of communication
services that are effectuable by way of a cellular communication system are increasing,
cellular communication systems are still used, in significant part, to effectuate telephonic
communication of voice information.

[0007]  Telephonic communications are typically effectuated in a cellular
communication system through the use of a mobile station. A mobile station is portable radio
transceiver, typically of dimensions permitting their hand carriage by a user. The user
purchases access to communicate by way of the mobile station through the communication
system or otherwise purchases access to the system.

f0008] A GSM (Global System for Mobile communications) cellular communication
system is exemplary of a cellular communication system that utilizes digital communication

techniques. The GSM system operates pursuant to the standards and protocols set forth in an
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frequency division nmultiple access (FDVA) and tine division nultiple access
(TDMA) conmuni cati on schenes. Networks constructed to be operabl e pursuant
to the operational specification of the GSM system have been installed

t hroughout many areas. And, the GSM system has becone one of the, if not
the, dom nant cellular comuni cation systemtypes in the world. An |IS-95
(I'nterimStandard 95) cellular comuni cation systemis another exenplary
cel lular comuni cation system An |S-95 systemutilizes a CDVA (code
division nultiple access) communi cation schene. And operating standards
for a UMIS (universal nobile tel ephone service) system are undergoi ng

devel opmenbperhd¥aPpeMpbhd s RoaLIARE b @?@ﬁﬁfﬂh R NGBS g\@h&ax%}s

other nobile stations, are construc typicarly to mmc operation
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manner s bycaswnghicatbanviembdso Natwdre eplanited Skt dpenblaiesidhi tbltﬁfe@eh@mnal
originate saréd tcelr mcﬁzh %ﬁ%pho ic calls. [00010] Calls placed el sewhere
are terni naradedonqdheg A RCTHAY th’&uﬂ)ﬁ?qté%?w@fea& dad,the GSM
connect i onsyseithd® dkldmdsi AhQifat 8, Amhhs EBRL} Sortii Fﬁﬁpagétc&eigﬁ%sf}ﬁ“ on

el sewhere by way of a call connection. Pursuant to ca enen
si gnal i ng 18 W@éﬁeﬁ&t@cﬁvﬁhﬁﬁ‘lm@é&ndm&ﬂ) eeibllatqoamnpme@uanystdm isanotlet set - up

procedure. i such
as a ri ngleﬁéﬁﬁ %rﬁ%cal?lsdrggﬁsegfcml&ggéggenef?lé ggpﬁs‘??ﬂg ﬁﬁs) rbeD Mcgsélﬁﬁﬂn of
t he set- upm]dtlpf@eldwssﬁ coﬁhmalrmd@bh setleatet SAidnpetisiap sahddrbeforaliMESstEiéren of

t he pl ace quf the call.to, the $| | e station. And, the user of the

nobi | e sta |on pg?l}ﬁntege%f?}ﬁ?'ﬂegha%fm golpg dpvelommambet i on by acceptance of

the call respamejve M&)Ik@&tl@h@éﬁerab-[@& £akM d ﬁteﬂff:‘é:?%ﬁ% bifePmBBH&4tions, are
anal ogous to the manner by which the user t hé conventional wreline

devi ce t alf@astiycted; typicaliptognisnip eperafign err{t@n@lltil]epmst@tlml Thitgs to say,
ori gi nat eglaf us | nat i,0

the call by eﬁ%grﬁ?lﬁ%gglt }gj c%ﬁlgtog%ble blafhn 0%' enetanfj% %mn}ag?%][eﬁg?l?lﬁ@al &' gtl on,
i.e., the ntaantle@lapammgsponcam \ehit dlont the peabd:cuvs of ﬂie&meledy thenregs P} abed, or

t erm nat egon digits, call signaling procedures

are perfor rre‘ﬁ Onaigeﬁ P\L{}Bn?ﬁé’%gﬁqdérg u}l* ddg prigw s aditegipre tdenbrals calle

general |y tfaoEpar eChlld fladdA1de8Bbre ade [6919911.1%11 aPIRTholiRABRIoA B o8 RN ndBSy Used

to identi f%( a gﬁlrgo%gctggsén%nc%}lg gresoerrlrg\llrlia(t:e% a(é ?hne n%bslle station for termination elsewhere
by way of a call connection. Pursuant to call placement, signaling is generated with the
mobile station pursuant to a call set-up procedure. When a call is terminated at a mobile
station, an alert, such as a ringing tone, is caused to be generated at the mobile node as part of
the set-up procedure. The alert alerts the user of the mobile station of the placement of the
call to the mobile station. And, the user of the mobile station permits formation of the call
connection by acceptance of the call responsive to the alert. The call is accepted in a manner
analogous to the manner by which the user of the conventional wireline device takes a
wireline station off-hook.

[00011]  When a call is originated at the mobile station, the user initiates the origination
of the call by entering dialing digits that identify the terminating station, i.c., the called party,
at which the call is intended to be placed, or terminated. Upon entry of the dialing digits, call
signaling procedures are performed to set-up the call. The call signaling procedures are

generally transparent to the user.



in sone areas. That is to say, short dialing codes identify the certain
desi gnated service centers. In the United States, for instance, sone areas
have 9-1-1 energency service centers. The 9-1-1 code is sonetinmes referred
to as an energency nunber. A person placing the request for energency

assi stance enters the 9-1-1 code at a tel ephonic station. The call is
routed to an appropriate 9-1-1 service center. The 9-1-1 service center
provides facilities for quick response to the call. But, in other areas,

different codes other than the 9-1-1 code, are wused to identify the
energency service center. For instance, in the United Kingdom an

emer gency serf00xie] cesh@! cddss aeGemetfcd &8 RNRIRAES! dodaih @M Rid BlcPRAONNEers
station through entrilréof a 9-9-9 code. 1g00013] Short dialing codes are

someti nes dI YPATES F88 it B saeroridjalipesedesddentify Sic coumnalcs gnatot servise ance,
directory s@rMtCh 6 cally. in sone_ ar. f. the
United Stat est t hr ough%? %%S%Ees T ypgjgéiggeg-s (%ﬁgg%g%g%‘/%l%ni %aep}elégeggﬁ%r‘élg%%@%%

Ki ngdom aTheiPrlekeasicys swretinge refemedio dssin aceegaepinirbephopiraal plyciigtheugh t he

entry of - 93 . Al'so. . anal ogousl oper at or  assi stance | s accessed
t el ephoni 25631}1'% ?Or{ g‘%? oY SRS Sﬁéﬁww %e?haetdeaﬁaw ﬁ'ij“%ﬁ-gjf]%ec 1S 1n
sone ot herroatedas an tfi@omies Q10 scsisé SenMIC Tht 9. AE 69 dedthy RHGRERt e Ofort he
short code 1-0-0. r%ggﬂ#] A user of the npbile node is generally awar e of

the short @H'dicaep & C3lh But, inihriersps shfferenteapdsepthprabarcdn Oer-§ cpde, aipe
area in whiseh 4 fents e Qherb bR vBREdE ty | : - ver, due
to the nobility i nﬁz_r eent %% tﬁre %ﬁoégﬁlcgtEﬁo%g?ngttﬂige’ﬁlﬁg‘?ﬁsﬁé&%ng@l g"rﬁ‘?1 be
posi t i onedPHLDTY apreme chrier wabdcssedselophvaically dlohngtettiphdis station themighfentry of
sel ected Zgg_éjgcc%decent ers than the dialing digits with which the user is
accustoned.” For i1'nstance, the user of the nobile node m ght be accustoned

to the dialij@g0tilgi tShof-dialihglcoddsdeNidridlin®R aBIRITROLH, i8I 6fer &BRLEr . But,
the user, to e nobile station, mght be positioned in an area

together . with th
in which 08?‘%@ tll‘gf HISIaREE- GIIGFIPY seBiedreatery He ageessed telpplianinglly duwomearaeedf t o
identify theUsnR G816 MrS&hUhE By 20« t L alp ey spci at ed
with a service center tﬁlg%h t he tlﬂ)ggf;gﬁfl ltiogje'mh}g?%aéf{sﬂ?%?ﬁgn | ﬁ?gﬁﬁ’sgt o call
di ffers wditctonesemiieg ¢anter sortecsshdteldphonisaly through eheerey dfadn9-Rlvodd Ake cal |

manner s “aOguR brioP St Sl Brt QR Ph AT svpb & o bR Thr
cal | fromdalinpkigie 05t Atsonre dilierarda8thé 68creBPhBlstdnd Mdcbdseali doudh SHPY bf the
di al i ng C(s)}(ljoeﬁ COTeelEO—IO.S to say, 4
[00014] A user of the mobile node is generally aware of the short dialing digits that
identify selected service centers in the area in which the user of the mobile station is
accustomed. However, due to the mobility inherent of the mobile node, the mobile node
might be positioned in an area that utilizes other dialing digits to identify selected service
centers than the dialing digits with which the user is accustomed. For instance, the user of the
mobile node mighl be accustomed to the dialing digits 9-1-1 to identify an emergency service
center. But, the user, together with the mobile station, might be positioned in an area in which
other dialing digits, such as the 9-9-9 dialing code is used to identify the emergency service
center. If the dialing code is associated with a service center that the user of the mobile
station intends to call differs with the dialing code that is used in the area from which the call
is placed, the call is not routed to the proper service center.
[00015] A manner is needed, therefore, by which better to provide for placement of a

call from a mobile station to a service center identified by a short dialing code. That is to say,
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a manner i s needed by which to take into account the nobility inherent of a
nobil e station so that a service center that is accessed through entry of
short dialing digits by a user of a nobile station renains accessible
irrespective of the position of the nobile station when the call is placed
to the service center. [00016] It is light of this background information
related to call placenent of a call to a service center by way of a radio
comuni cation systemthat the significant inprovenents to the present

i nvention have evol ved. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00017] Figure 1
illustrates a functional block diagramof a radio comunication systemin

whi ch an eabmdherdnhecdtd behhes eRk 1ﬂt6\é&ﬂ>‘hhﬂﬂe hRbARE[ABlSt off LOOTR stdrigupe 2
illustrat e@ﬁ ﬁ% resentation of diali r;éi?l codes stored pursuant to operation

of an enbo 16% CoiRE it assacressehipathensntos alishortedialingrtiziss hip wseepka mg@tleher

al so pur sgamn deg r
[ 00019] Flgéurel 3 |ag£§gt&%%?g§9% %glsvggggg 1"itc)n(8ft %%ob‘?le%?aﬁg%kvgg%ﬁ} ati ve of

signal s H‘“efidd@éhj?s@m@nqnt@peratl on of an errbodl ment of the present

i nvention. Fi | lLustrate e r at
during oper aﬁlﬂ%n of ﬁgq{g%}‘r%ﬂé %lfgr?)‘fn ‘Hgmﬂi‘f“‘té ﬁlat?%éﬁﬁpg‘ge% t 1’1‘?‘?3‘0&l
provi de a stobid enrode waiytol a ikt cahinaRRa@n s Qﬁhatdh@h%ﬁiﬁcé‘rﬂ% ro%r%@nik b an
area at ich the. nobi.le node is positi one 5 DETAI LED DES PTI ON [ 00021]

The pr esent'® PISEH{T6AIOLRaE cupligly, advant ageously provides apparatus, and
an associ ated nethod, by which to facilitate formati on of a call
connection of a call ori ginated by a user of a nobile node placed to a
servi ce center and i dent BRIEFIRESYRIPEHONIOKTHE PRAWENGS such as a 9-1-1
or 9-9-9 dialing code. [00022] Through operation of an enbodi nent of the
present invel¥PPbH, Figwinhdiustrates plenglidesl bh}ﬂk\nﬁugcdm pba petintdmmussicatant er ed

di aling diggids ih Qnk to_di its sedt0|dent|fya
sel ect ed sgér vllﬁclze ce(rf;‘1 alliel %ﬁgg@%gffpegéﬁsf:&é 6%88’? o(ﬁ’efaé’ %ormed even if the
short diali r{@%kﬁje Iﬁ‘mde 2fllustratene topdeskntatiott 6f WlinheodbestoRBiphRuSdtas | on roans
differs w é { i,ng.code ormallty used by the user to originate a
call to tRRerauon o 3é1 %%l}??igpent of the present invention and their indexing theretogether also
pursuant to operation of an embodiment of the present invention,
[00019]  Figure 3 illustrates a message sequence diagram representative of signals
generated during operation of an embodiment of the present invention.
[00020]  Figure 4 illustrates an exemplary message generated during operation of an

embodiment of the present invention by which to provide a mobile node with indications of

short dialing codes used in an area at which the mobile node is positioned.



[ 00024] In one aspect of the present invention, the short dialing codes
that identify service centers in the area at which the nobile station is
positioned are downl oaded to the nobile station upon registration of the
nobile station with the network. Wen the nobile station enters into

anot her area necessitating renewed registration, the short dialing codes
are again downloaded to the nobile station so that current short dialing
code values are stored and maintained at the nobile station. [00025] The
user of the nobile node need only be aware of the short dialing codes with
whi ch the user is normally associated, or otherw se cause entry of the

dialing digits, such as by vvayD@fr[ﬁé‘ig;egﬁﬁgjﬂi,Tpngrocedure That is to

say, the dlallng digits normal ly use user continue to be used to

identify the [s6021) CETEEhQMt Hﬂ@ﬂldnnbédoﬁﬂﬁgﬁﬁ?‘ agtaﬂ&egﬁélghfb%ﬁdeggp&fr?las G b

a service center. The entered dlglt , _however, are tra
necessary, asgocigled megior) by whishdo fastliiata forontien of hes] qmenmttos of healt atiginated by

connect | Ona o bRNTEoad 80099) o 0 RS ASPERLA L e s e 8Ryulonal 0aded

short dlallng
regi strati o @Saﬁmelnnﬁﬁuémabdgqxhre stored at the nobil e node.

Subsequent | Yoo ser. of the bile node initiates origination of a
call to a seld (ﬁigﬂ a’g}gf)\%hc LR &Y an eRBOg SN Gfghepigrans invepime d magperdsused

to be ent epredidedbytittchi®fienal @sérihex&fdialiQ0E %ifﬂseﬁo Biefs Jgd%cﬁ ﬁﬁ@@ﬁﬁ% Qig‘ff‘l ues

downl oaded tqQ the nobil e node. The correspondi ng val ues
correspond‘i‘sﬁgtq’éle’ﬂtﬁéaéﬁlte@tﬁéélelv@ls@%er are substituted for the entered 6

di al'ing digi E@OZ?}nd Abgl %{iﬁlnl:ctloﬁ g_h(ﬁﬁx%ﬁl e&e?n it08 K8k lﬁliaﬂ 8 tlléf%& a‘gent Iv%)lfeldt tS)y

the substitute dialing 0 say,
are transpd®eshicinthe nbiie rstadpalrmang; diffgistestht the dphﬂgrt(hdeammhl@ hed b@fthé e gal | .

[ 00027] | ct _aof the present invention, the downl oaded dialing
digits, }o%ﬁﬁwﬁééﬁf)gﬁ%%gl%ﬁ"%é node, are stored at a storage el enent
that perm t s[00p2HL i TGoRd ashb@ of WRIPELNERRERRLSthE BRELAling @o&s (HaMdeRtiryot her
anal ogous, cellul ar comuni cation systen1that utilizes SIM (Subscri'ber

Identity NETHCSFRiemmite argreat wdvieh hsdeabile ﬁ@tl@n mmsntmgettm@eigwamdeésmh@d at
2 boemn Carnq}% Sga'ﬂgn Ileglsﬁ er egl gll gl ion Qltﬁt Seenre W%r ci CP}B%\HORH? he

subsequently initia ng dig s as

i nitiationtagpn pmtersomtpgnmat:n o mécetssmem@fehewécbregheaﬁ@f Vhecgoatidealingded&sthre
corr espondriin GEMGEIAT B Ipbf: Hiinutron cuitertahive g Spdsois vcaree sorsd aad
i s pl acedntaintdihed at the mobile station.

[00025]  The user of the mobile node need only be aware of the short dialing codes with
which the user is normally associated, or otherwise cause entry of the dialing digits, such as
by way of a speed-dialing procedure. That is to say, the dialing digits normally used by the
user continue to be used to identify the service center upon initiation of an origination of a call
to a service center. The entered digits, however, are transposed, if necessary, at the mobile
node into a number that permits the call connection to be formed.

[00026]  In one aspect of the present, downloaded, short dialing codes, downloaded to
the mobile node, such as during registration of the mobile node, are stored at the mobile node.
Subsequently, when a user of the mobile node initiates origination of a call to a selected
service center, the dialing digits entered, or caused to be entered, by the user are indexed

together with corresponding values downloaded to the mobile node. The corresponding

value, i.e., the values corresponding to the entered values, are substituted for the entered



service center using the dialing digits appropriate for the area at which
the nobile node is positioned. In an I S-95, or other anal ogous, cellular
comuni cation systemthat utilizes R- U Mcards, the short dialing codes
are stored at the RU M (Renovabl e User ldentity Mdule) card of the
nobi | e node. [00028] In one inplenentation, pursuant to registration of the
nobil e node with the network, an SM5 (Short Message Service) nessage is
sent to the nobile node. The SMs nessage is fornmed, e.g., of an Envel ope
command nessage in which the short dialing digit wused to identify service
centers at which the nobile node is positioned are encapsul ated therein.

Vh | diglhoadigs ' ' i i
en recei ¥igh@digis, bREBE VR R%ﬂﬁcet@frtlo Eh@%alﬁﬁgbtlhﬁorﬂ@@@té%{@ tﬁlé@ﬂ{ﬁﬁl%&g%ldgs

forwarded to the SIMcard, and the encapsul ate are stored at” the
SIM card. Eén thebisippy te ontsared dalccdigithrt ransposedgnotathe dizling dhmts tSVS

message i§§g9ﬁQbﬁﬁQﬁgngpmgggLnDbiIe node, and the updated val ues of the
es

dialing c are stored over the existing dialing codes at the SIM card.
[ 00029] Ther BI9927]t hén aseherabpdchef thiobidsent odetidrs takd@vitieaded dgiingtgite, call to
a selecteqio %ggﬁuigtgentgﬁ Q%in%_shor dialing digits known tq the user.
Subst i t ut i O OFY hBePraPAs HG stogrdt estarResEIsReH dhal peanikrupdpaing Pk

mobi | & nodgerhéryROsiehts GRAGT! Fr PESMIBlhet fhaRRb, befdhi conhBNERfoh APxh idie
call to the appropriate service center. Delayed call connection, or failure
to form @&ﬂl?eﬁﬁﬁ@@bﬁ%mc Idgntity Medilg)icrusisythe dowloadedtshor diphingpedestaion of an

enmbodi menty9f4 48 <1 ' L, on. 00 I.n_these and ot her aspects,
therefore, apparat u@fﬁgaﬁ@tg%mgggél&?%t evgh irlrle aﬁlﬁ% SIS SUGES uﬁ “o(’)eﬂu%ng’adi 0
communi catiibated bt enerbdiialipg digie bisbeiated deéthape it @nlyf tige difgniation of the call

communi cate,,w th. a networ art of. a comunicatjon network. At | t a
Frrot " ser of E stdisR af Sl fiiion Sy R R - RUBRIPIeOAT i SIOb G TR o by
the user abrréspendimbidigesnoelubsgrusdl BEHhaRhMred AR MNE thOcA i8 Blag&d ®dnoONe of
the at least. the first service center to forma call connecCtion

t her ebet wEEHCC RN Ysgiedhe dining digits erprepriata ol distasen @rvehioh theteobdle nbdaist t he
First sery¥bG@o@NPin 156—95,]:0?811’461‘ EI?atl(f%gus,%ﬁﬁﬁi%rséonﬁ“}lgﬂi@eg%n%l g’tgﬁrﬂi %Ttlﬂ%(% first
eas e’firs Cel){ er. %\se ec

val ues that identify the at service ‘ed one
of the fi &l ozedsutds shagt disbulg bydes hee stsred atathe RHGINTGREMSvAtOEEsartidemtity ni ti ati ng

originatiﬁﬁygﬁ?&ggogg%gw%9§%§ﬁ%selected one of the at |east the first

service center _ ge el ement stores second val ues that
identify theomaps] edstont @pleirestatisR Pure@ntG8 Mdtration of the mobile node with the

network, an SMS (Short Message Service) message is sent to the mobile node. The SMS
message is formed, e.g., of an Envelope command message in which the short dialing digit
used to identify service centers at which the mobile node is positioned are encapsulated
therein. When received at a receive part of the mobile node, the SMS message is forwarded
to the SIM card, and the encapsulated values are stored at the SIM card. When the mobile
node subsequently re-registers, another SMS message is downloaded to the mobile node, and
the updated values of the dialing codes are stored over the existing dialing codes at the SIM
card.

[00029]  Thereby, the user of the mobile node is able to originate a call to a selected
service center using short dialing digits known to the user. Substitution of the short dialing
digits used in an area at which the mobile node is positioned is performed to permit call
connection of the call to the appropriate service center. Delayed call connection, or failure to
form call connections, are less likely to occur through operation of an embodiment of the

present invention.



The second val ues are used at a network part of the conmuni cati on network
at which the nobile node is presently registered. An indexer is coupled to
the first storage elenent and to the second storage el enent. The indexer

i ndexes together the selected one of the first values, when used by the
user to initiate origination of the phone call, to a correspondi ng one of
the second values. [00031] Referring first to Figure 1, a nobile

comuni cati on system shown generally at 10, provides for comrunications
wi th nobile nodes that are permtted nobility at |east throughout the area
enconpassed by the communication system A representative nobile node 12

|5 shown 11 10®35] 9Ufhest ind DG CKRER MolebIDLSIRMALAO, o0y SOATRGR! | On

system forns armltl-user syste permttln alt concurrent
comuni cat P§iidsd &giagadio caimpiinizaidrusyaict yavofg mbbfueenadmb@srabmmamsmml nobi | e

Fepr osent agon Bt FRREIENER pud ol 5o RishRnaBiPoR? e iRl sndeescnisi ¢
whi ch ot heis cogpferditoi manetwnrlqess 268! afigneéd Betdatatt HcOR8BR]noldistsBRctably
exenplary | L qe sho the Fi ure t he conmuni cation system 10
forms a ce“ofqﬁg aﬁfv]ﬁé] \Aﬂ @U%Sé%etﬁﬁ SeFsEcaRtgsto AN gealk carmectidn
confornit Ythex‘ébétﬂc@ﬂ’l RANDBE BF {HRG R &@%&1@&@3 8 RhOLAERY %‘héﬁ%%t sfel%ée*behﬂ%r R GSM

(d obal System for Mobileée conmunications) operating specification.
ot her i npifesHtateds ifofiest storage elsmenhitenas ﬁﬁnvalsgsstharrﬁwrmfy émawamtm ﬁmésemﬁce

cel  ul ar %QH@P”A%@IE*{Q@OI? ﬁf{tﬁ 1rs?9§1[1 bl e ag%irtgggjgtéﬁ? 6l|5:n£ ew tl ng

speci fications, suc or enen system
And, nor emgemcaigxganonrméﬂmmaﬁmtmtaieeuad sysbﬂm bSleh® MeSeNdentita/@nal. any of
various ty connunlcatlons t hat provide for tel ephonic

conmmuni 05%08%5 Of%é 1?9’&%“65‘%58 fondraigs that %P@ﬂW&Ee%td@QSbweérstéﬁvwsﬁpmnt

of the pranerécondveRts 40 ushiPdtla RBY AR DR P Mrdnflni E8BE GbtwoPk hitwhich the
i npl enentation in a cellular conmuni cation system operable 1n conformty,

gener al | y MARALE ROGE ispraseriht registesedosn exraats mp!gdé@ iifel ferat dtamge ¢lamenthed to

operabl e 1 Sny oo yar Onats 1RE ey BAGRE et B PR NeT b AR PBBUSS e

communi cawhomusyldtyshe isee tamhétaordt gmﬁd)nnﬁtw%ne oiill,itea cuirkdpondiing bnd bthe
nobi | e noq% g %onnunicates. Conmuni cations are effectuated between the
networ k part ¢ &%t he nobile node by way of radi o channels defined upon

radi o |inks [goU3endi RefeRei@8NotM M ure 1, a mobile communication system, shown generally
at 10, provides for communications with mobile nodes that are permitted mobility at least
throughout the area encompassed by the communication system. A representative mobile
node 12 is shown in the Figure. In the exemplary implementation, the communication system
forms a multi-user system permitting of a plurality of concurrent communication sessions
with a plurality of mobile nodes. Additional mobile nodes can also be represented in the
Figure, analogous to the representation of the mobile node 12 to represent other mobile nodes
with which other communication sessions are effectuated.

[00032]  In the exemplary implementation shown in the Figure, the communication
system 10 forms a cellular communication system that operates, in general, in conformity
with the operating parameters and protocols set forth in a GSM (Global System for Mobile
communications) operating specification. In other implementations, the communication
system is representative of cellular communication systems operable pursuant to other
operating specifications, such as the aforementioned S-95 system or an UMTS system. And,

more generally, the communication system is representative of any of various types of radio
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network part and the nobile node. Data communi cated by the network part to
the nobile node is comuni cated upon downlink channel s defined upon a
radio downlink. And, data communicated by the nobile node to the network
part is comruni cated upon uplink channels defined upon a radi o uplink.
Here, the downlink is represented by the arrow 14 extending between the
network part and the nobile node. And, the uplink is represented by the
arrow 16 extendi ng between the nobile node and the network part. Control
data and traffic data are both conmuni cated upon various channel s defined
upon the downlink and uplink. [00034] The network portion of the

comruni cat | i 1 \ 1L.St
GOM ot wor £ TR R PRA R Eph i} O HUGdal, TN AR bR cBylh

connect ed PRAGEIMt anjembedimeshef thepresema fmentiortshalhay dederibed ivith adspag taigs wor Kk,

here an SSi_si I netmark 24. Qher signaling netwarks, in other,

ot emont ariaeR At AR ot R Bat dla B0t REIHBE M hA one
ot her i npl eariznt affd GAM @seraing Specifiavion, kn bileLngRaRaR Lok Nanoaihart warks 18
and 22. [00035][.The,GSM netlwor ks 18 and 22 are each operable pursuant to a

variant of PEHE IERIBFET 3talosguepepsieple an aphol \eHews ghenméosemmnkstion f or med
of radio waikk el ements that permt tel ephonic communication with the
nobil e station 12 when the nobile station is positioned within the
coverage ar ef08AZbnplssethnynidation syspan ackideet fivedsatwBdooriat wish kvhidhribt udes,

f i nst . ' tati BTS) .2 b tati

bont 1 o1 | onistiledd838 HRANBREIY CCoRl Rl QRad I &R A ABEEe BeFEHOMIL ) udes

radi o tr anmdehemmobitd nw@leiblyrwyaytad radis a}maelweﬁﬁ@t@oﬁ@mwnhﬁsaéx@@duwh t\g&;ﬂ the
such as the nobile

downl i nk angl upl i nk gg%nn |.s wi.th_nobile statiagns

station 12" “ﬁ{g Pgrggg aﬁ“ﬁlﬁ% ot PateIcemmunipaed by the setwgtinpastiorthe mobi 1 e 9
swi t chi ng neaaisefolthsiidch | Raab! 8%ns ) ;0N
regi sters (HLF%) . 34 ils al sﬁg sﬁganqnl%o fo%liﬁgﬁ]ﬁrqyibgﬁ r%%ogé\gﬁf?xg? [{kﬁggacﬁM

net wor ks, CPRREIIEHA byythe mapilenodedo die netwetdqiagtie cormmbiicated wperctplimg channels

center/vi g (] IS . Each of, t.he networ 18 and 22
al so incl Egglgéﬁadpgﬁ%rg?&ﬁé@g%eﬁ%g@% gg&g%s repcrg%g:{ngp b(y éﬁfsataw gg.em?ﬂ@nghort
nessage sértwicce thparteork partené demeirnmik e Ang, the LphiSMs refress Bdgr

sel ec?abl to sgznd SMS passa e t?jrmbi l e statti oglg, Slj?:h as&tgﬁztrmbiolv;
atation  18CXERIZEPEIEGR i TR RINOTE AR e rs DIk BRibo O RERsBrandREs Wik ite

i nvent i onbothltemBMmiceat Glon véﬁ&ﬁ%hﬁﬁ{e@&&&ﬂleﬁg{ﬁ?ﬂ@réﬁiﬂ%ﬁnpHx'ic?ﬁiﬁﬂnk to

registration of a nobile node with which t
[00034]  The network portion of the communication system is here shown to include

two GSM networks, a first GSM network 18 and a second GSM network 22. The networks
18 and 22 are connected together, in conventional manner, by way of a signaling network,
here an SS7 signaling network 24. Other signaling networks, in other implementations,
interconnect the networks 18 and 22. For instance, in one other implementation, an X.25
network interconnects the GSM networks 18 and 22.

[00035]  The GSM networks 18 and 22 are each operable pursuant to a variant of the
GSM operating specification. Each of the networks is formed of radio network elements that
permit telephonic communication with the mobile station 12 when the mobile station is
positioned within the coverage area encompassed by the separate networks. Each network
includes, for instance, a base transceiver station (BTS) 26 and a base station controller (BSC)
28 coupled thereto. The base transceiver station includes radio transceiver circuitry to
transceive data communicated upon the downlink and uplink channels with mobile stations,

such as the mobile station 12. The base station controller, in turn, is coupled to a mobile
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nmessage service center is associated. [00037] The SS7 network 24, or other
anal ogous network, that interconnects the networks 18 and 22, forns a
signaling network for providing signaling, and other, connections between
t he networks. The signaling network is here shown also to include a

swi tching node that fornms a signaling transfer point (STP). O her types of
networ ks, other than the GSM networks 18 and 22, are al so connectable to
the SS7 network 24. A public- switched tel ephonic network or an integrated
service digital network, for exanple, are each also connectable to the SS7
networ k. [00038] An exenplary service center, here a service center 44, is

functi onal kyitgampbaebr ided %a&%ﬂeg% M\ﬁh@ PV h&Re ﬁﬁ%&{ refifdtetS(HLR)

connected, for instance, public ‘swtched tel ephonic netvvork or
i nt egr at ed3$ & aJicdoange f%m aﬁ@l@’i\mrckf e@@h eftbe S§M netwadiskfungionsBy gpurdedtienner

i S, al ter nggsgtlﬁl tﬁd %@ngg&rﬁgiﬁ%éeﬂfg%b%ltgcﬂo\’\ﬁmn zrstter of the communi cation

system at anot I"ocat not connection. The service
center 44 is[0HBOESeRdcatof e mtworhsnyfz ﬁ:zﬁi 13 Aigp ﬂn@iﬁzaés a)iho'rtdﬁéls‘ség‘eisedxdmsmsgoded
sequence of here, the enpl center

LLS. articul arl v
i s represehit’ ?%@6@% © SPAIGMCERARE WCPH%W]&F%&%W%&}?T’h@ ﬁ:‘éﬁf code
at the firgkssagdswad keldBamne dedeshid ﬂn@&a%éé 18 0BAL Bt GRIGch s HRENSRRM on
network 22, [00039] The service center S represenf ative, for instance,

of an emer erfelpaiiapatsignificenes teran e}ﬂ@ﬂﬂme@aomwre@w liyvention tenS¥Senntpr

di spatch c i

di al i ng cO%Hasegeléﬁ&gnsgﬁg?%ggag%op ulr&lag{ttfo %%&D‘{uﬁ’e ce Oblﬁxlnggéi "Tc\fentl ?cth tﬁ%ﬁ he
short di ahéssggecodecdsehtet is aémd;atadn anot her ar ea, the service center is
identified b shart i code 9-9- The se ce center 44 is
alternately E@g?@seﬁ?’ E%’ ohq &H@%gouénﬂ foyox th?iﬂme’?&”\‘ﬁcf?eth%ent er.

I n sonme angasorkt heagh IE%@{s}é §Q{3Mh§ﬁet%fl$ R pt@ldlﬂgﬁghaﬁin@daxﬂ%tﬁeﬁl rst short
dialing 10 code, such as 4-1-1. And, in other areas, the direct Ogﬁ; service

center is SPHEETPRS Regvern the Beworke: Téﬁé#gpalmgamtqud@b@e slgcwhala@tqm deapnd,
h
the servi gikin@hs@ Mht SLALE Sby %Ingi%faﬁétggb@h{ (}éﬁrp‘? Ofifer n@% %&%Pﬁégétﬁérance

center that, for 1nstance, IS | and in
ot her ar edlsn tb@/GtShfénctwatksri@ and @, ot alko @elﬁhec:Mhlreltoﬂs: S8 hetwedr i, o polditt er s
accessi bl e

o oo LRSS Sl B SR TR S RSl SS5REE Sebonao
A call coams@bmmatab&: th TS Wkt he service center through call set-up
[00038]  An exemplary service center, here a service center 44, is functionally coupled
to the SS7 network. The service center 44 is connected, for instance, by way of a public
switched telephonic network or integrated service digital network to the SS7 network. A
service center is, alternately, connectable to the network part of the communication system at
another location or by way of another connection. The service center 44 is representative of
any calling location identified by a coded sequence of digits. More particularly, here, the
exemplary service center is representative of a calling location identified by a first short code
at the first network 18 and identified by a second code at the second network 22.

[00039]  The service center 44 is representative, for instance, of an emergency dispatch
center. As noted previously, the emergency dispatch center is identified, in different arcas, by
different short dialing codes. In one area, for instance, the center is identified by the short
dialing code 9-1-1. And, in another area, the service center is identified by the short dialing
code 9-9-9. The service center 44 is alternately representative of, for instance, a directory

service center. In some areas, the directory service center is identified by a first short dialing
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procedures when a call is originated at an originating calling station,
such as the nobile node 12. [00041] The nobile node includes, in
conventional manner, a user interface, typically including a tel ephonic
keypad actuable by a user to initiate a phone call, such as a call to the
service center. In the Figure, the nobile node is shown to include a user
interface 48, fornmed of a user input acutator 50 and a user display 52.

[ 00042] When a user of the nobile node initiates a call to a selected
service center, the wuser actuates the actuation keys of the tel ephonic
keypad to enter the dialing code associated wth the user of the nobile

node i nt endsdd %&cawumh@,%fo%leg%%? 'llfeadérle}ftoﬂ}%e?\g?{%gniﬁgéflg’gﬁd eéinb%/%ﬂsgg&{d on

formed with a called station. And, nore partic user
i ntends t 6hpt dakingeads) duch as 1-Ae. Sy ilescoinetie nlsd dlterhdtelyusmescatttiee sf arhe

short dialj : Lated wth  the. servi.ce, center. Begausg,the short
di'aling coditr BEREBRIOGLE Bl Moo ol R T B e RGHT ey
dependi ng afherarvdst by tikeididingkoddef NEOWOrAiSuE Bakr dchecdBRRidrLar8 QM8 réjfesented
regi stered proper, routi.ng of the cal|l to the service center to permt a
cal | connelY FSF*YBPIBE Forsrecenter fbrassispible telgplonisaly Mueushhentey ofiap agPapERte s
used in thghonetiMgkotifir ough whi ch the nobile node communicates when
requesting the call be used. [00043] Qperation of an enbodi ment of the
present i nveftQ08R] proerllieenmactivarin&rmieg withtthe berviet tentertiroegs calkset-hat t he

correct s Lald I.5.used when reguestin .call . cannect.jon to be
fornmed wit B%edgge?\ﬁﬂgg aggﬁ Serrfgl%%ﬁ#,jatﬁﬁ X glgigﬁ&ng %atlférf{”gséﬂﬁ)éldf’%ﬁﬁ efmCtH node
present inMention, the nobile node includes apparatus 58 of an enbodi nent

of the prese j.nvention. [00044] When a nobile node is initially .
t ur ned- on, e@tbg‘#*s]_ tﬁ‘g‘ed%@éhegﬁge% dedin sonVARHGRBI Ranrehcrnses I HEchdRIB %S 18
or 22, andndtdiagdidlégvalc @zﬁ@%ﬁﬁblemyea'%%} &inkiR ég}@hbealn%&l asjalca'ii.qg'll‘?elt ers

with the network part of the comunication system” Various conventiona
pr ocedur eSCRIE cERleri Bdhe bigutsy themeobilsmedniscpivorto aybde musenistesite 4% forhed

r egi strat io?ﬁ ugér iféﬁlﬁ acﬂ?tla} 5@&M9§Seri ﬂﬁfa (%bng, for instance, authentication
e e gy y

of the nobile no t o conmuni ca of the network part of the
comruni cat i dA0@42dt e Whehddisti afita pbilpuodianiatds @ can to €shededh®ticOfentdiethe
present i nventli \%1 dur i nﬁOIEE i stration procedures, the SMS service center

of the netWBrRURICE HaathR S Hi9 teleplygie keradin etethadialipe prideasiasialey

causes t owhid the user of the mobile node intends to communicated telephonically pursuant to a call
connection formed with a called station. And, more particularly, here, when the user intends
to place a call to the service center 44, the user enters the short dialing code associated with
the service center. Because the short dialing code that is associated with the service center
might differ, depending upon with which of the networks that the mobile node is registered,
proper routing of the call to the service center to permit a call connection to be formed
therewith requires that the dialing digits used in the network through which the mobile node
communicates when requesting the call be used.

[00043]  Operation of an embodiment of the present invention provides a manner by
which better to ensure that the correct short dialing code is used when requesting a call
connection to be formed with a service center. And, pursuant to an embodiment of the
present invention, the mobile node includes apparatus 58 of an embodiment of the present
invention.

[00044] ~ When a mobile node is initially turned-on, enters the coverage area of a

network, such as the networks 18 or 22, and at additional selected intervals, the mobile node

11



comuni cated to the nobile node an SVM5 nessage. The SMS nessage i ncl udes
values that identify the short dialing codes used in the network to
identify selected service centers. Thereby, the nobile node is provided
with the short dialing codes used in the network to which the nobile node
becones registered. The information contained in the SM5 nessage is
thereafter utilized by the nobile node when a call is placed to a sel ected
service center. [00045] The el enments of the apparatus 58 enbodi ed at the
nobi | e node are functionally represented. And, the functions carried out
by the functional elenents are carried out in any desired manner, such as,

for exanpl ﬂagis_&ys @ltH@Hd'ﬂem&rk%éﬁ%&dhﬁ%ﬁnﬁmio%{hi/%?%?énﬂgvgﬂié&%hééﬁti {0046] The
apparatus 58 is here shown to include an S ssage detector 8 that is
coupl ed t opProggduFesiansCapasd owy thewonnawsiation systouiptsyardfio teeegivbitlos oftde. The

SM5 nessa . t r to detect the sage sent to.t nobi | e
node. [Oogﬁg?ﬁﬁoﬁgb@{ﬂg%@h@égn%b%i/m?’ ﬁg&algfcgé?%?ﬁg?s @%gﬁﬁeg%eta CP%“%’{]HI%{EP xer

64. The i naexefthdctwallsparf off ths cqamtinieitidnhgstepp A dittmalP. pulhienttodexer
includes, or is c?ugl_led to, .a storage elenent, 66. [00048] The indexer 64
operat es t GRGHHBRLOE HGPLeSERL IPYBNONJIERE redis i an BB WHED AefetMB servicReemBhi | e
node as_pagtlindhctib FHBwiRASROROBRNodd W BRG] Shedld o BiECGYLeS and

detected by the detector 62 together with per ntly stored values of the
i denti fi caOfBRIEGERstotibpmobitenodgas SMiimessapy TlhveSBhndseageondudes velues theer

t hereof , wjt s .6 Sy . e_permanent l. tored val ues are
those. T or ey e <86 M8 ESIS RSt i UAEnR PO ot seBe B iR

normal | y ridgiebygthe chobBy nodudie pravidedheittp@e sraedibliyg sddek askdvakiastwbikho t he

downl oaded ,val ues, ,..an association i s, formed between the, separate val ues,
permitti ng it ER Fio B o d Bt Easagegd. ﬁ?@ngrmfw P et pdiesMamssien a
cal | is subsequeniilizdpyasesoble foRSlIRALEAIIEPH ML 0 G8BIEld séPRB4]terThe

val ues, indexed together, are stored at the storage elenent 66. In the

exenpl ary i ifP&dnt dbf slsmentiof Shempagetus|58wabodied abisoaiteld nade areSumtionally, | n
an 1 S-95 e . evi [ el.enent,. is
enbodi ed tr e?sgglt%&’ %gh@%f%%g B%%ng%éa%v%t :Mg%fee%uﬁéfdngt%lgrg%tg ﬁ’?eqzr%aerd iogigla hen a
cal | is sdbdwduemnby sphasefbr atanpie byolgdrzhmoeectabi bysebesting csanvy.ce

FETBLIT LR T TR ONER T VI
?lhte e;}zt \tNg giupﬁdtxﬁ,s% fioﬁ@;tsaﬁga%ﬁ&hleceevﬁéoﬁgait@foftm@mémé fodd atHer1ehdhdage used in
detector operates to detect the SMS message sent to the mobile node.
[00047]  Detections made by the detector are provided to an indexer 64. The indexer 64
also forms part of the apparatus 58. The indexer includes, or is coupled to, a storage element
66.
[00048]  The indexer 64 operates to index values of identification codes downloaded to
the mobile node as part of the SMS message sent during registration procedures and detected
by the detector 62 together with permanently stored values of the identification codes that are
associated by the mobile node or the user thereof, with the service centers. The permanently
stored values are those, for instance, of the home network in which the mobile node is
normally registered. By indexing the permanently stored values with the downloaded values,
an association is formed between the separate values, permitting matching of the values and
use of the appropriate values when a call is subsequently placed to a selected service center.
[00049]  The values, indexed together, are stored at the storage element 66. In the

exemplary implementation, the storage element is embodied at a SIM card. In an 1S-95
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is registered, is updated, as necessary, to ensure that the dialing codes
used in the network are always available at the nobile node. [00050] The
apparatus 58 further includes a transposer 72 that is coupled to both the

i ndexer and the user input actuator 50 of the user interface 48. Wen a
call is placed by a user of the nobile node to a service center, the
transposer is nade aware of the call placenent. That is, when the user
enters a shortened dialing code that the user associates with a service
center, the values entered by the user are provided to the transposer. And,
responsive to the entered code, the transposer operates to transpose the

entered vakysesn at itillZ0& RVIAINI @8visdsOfhe droRige eEél?en? ;S%Iﬂ%al AlRIBRL TREvAIfedhe
val ues differ. The substitute val ues are then provi (5: toa transmt part

of the robfYadablgder subsequens retepvat srhpn pﬁ@ib@dub@guwlar pdaqc«i afztbd ntobilphedsetotthe
call to t gh@ec%%rs‘éhﬁ% &Y She &1&£'rém£ g @%?efulnth% t},]pnatﬁp)% F)é&nil ﬁr?fé@%[eﬁgnglsglg a? 5 S

made to the sel ected service cente rou
58, for rreduntm@bseswwegsg atog andmems@qmleet dcmzrﬂxeld qdraﬁwmdlekmgé Herseewhines.

t 0 t he, ent hort di ode into th
G al ing conbTue HdNES ST BRRhRuind RS Risdcn mepterkhutavih Bcehiaaset by

t he net woris raigtdredyis Ghdatdue admidsery, ﬁ%ﬁ@uﬂe%z&%&!cﬁ&lﬁ{g%dbssuéé@'irf kT evork are
aut omat i cal | a[ve,&fggut need of the user to know of the transposing of the

di aling cot¥ays 23t the migbde pode} | ustrates a representation, shown

o omont b6, KOs T APRPRR AR A her ALRACRIAROSR TR Bl TS e

per manent 18¢wxei @@ thenses inpoid degatoht of&h@uﬂsxs rderéice 4R e Wigsme: craﬁtw\plrakedagsmeﬁt ed

with the An a_se et of code |nd| t he col um
8o ar o o TR 0% e R e SRS Siheaerio Bk nBaT Rl el glceBRay
downl oadedlnis} Wieerhb ukdﬁ eiRelen Portentandialing coﬂ@g"la{; EHe%é%sd@Ed@é‘s%‘tﬁ £ §erv1'%:@ be
stored at the orage el ement, and dynani ca ﬁ/ updated as appropriate.
Each of t & a& aﬁges pierRdi b thejussy ats e sk f@t hERESPPEPr A8GrTEERINBYC fchige
entries I n

| | BntefddQ088) tmarﬁﬂose}gpt%%@w?%%}agké})&% g?bﬁgl% fsf'}? h%%ﬂlteg%t'opeﬁna{t 66

whi ch the nobile node forns a e termn orage e
i s enbodi & saragerdememSoaf t]leorﬁiltrbhélfﬁttob"i‘lllcesubstutate Vatues are thbr prronaiteé toa

BT 0, 1 B BDE AR o5l b S 4 SRR ST 3o

m ght roathe skavideltieter. A call connection that would otherwme not be made to the selected service
center is, through operation of the apparatus 58, formed. And, services are then able to be
provided by the service center.

[00051}  The transposing of the entered short dialing code into the dialing code needed
to form the call connection in the area encompassed by the network with which the mobile
node is registered is performed automatically, without need of the user to know of the
transposing of the dialing codes.

[00052]  Figure 2 illustrates a representation, shown generally at 76, representative of
dialing codes stored at the storage element 66. A first set of codes is designated in the column
78 as the permanent service center codes that are used at the home network associated with
the mobiie node. And, a second set of codes, indicated at the column 82, are used in the
network with which the mobile node is registered, downloaded to the mobile node pursuant to

registration procedures, to be stored at the storage element, and dynamically updated as
appropriate. Each of the codes is identified by a purpose, here represented by the entries in

the cofumn 84.
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i npl ement ati on, an SMS nessage need not be delivered to the nobile node
with each registration of the nobile node in a new network. Additional
storage capacity is required at the SIM in such an inplenentation, for
the storage of the lists of information. [00054] Figure 3 illustrates a
nmessage sequence di agram shown generally at 92, representative of
operation of the communication system 10, shown in Figure 1 pursuant to
operation of an enbodi ment of the present invention. Again, operation is
described with respect to an inplenentation in which the conmuni cation
systemforns a GSM system Anal ogous operation can be described with

respect to a {G@%B?m INat exEnMRSLAR ARl SYAIWHER theaRAilRG0 40 Pcﬁfn@%'d%\/[

st andar d. 3955 The nobile sfation initiates registration wth

networ k, h8Y8UE iFEmRat Wi storage elempny 66 dgyprabadaed airﬁhqo‘ﬁlthée@idroéﬂuean@nbalodc ebh out,
as i ndi cat edakyndid e84 9 di ca Nt 96,

nobi | e ori gi nat ed U§§SID %?Qﬁg%]hg}eastﬁggmggﬁ%gmhn&% %erﬁ(g%)e lgﬁlﬁgﬁ‘gﬂ? lﬁu?eﬂéo
wirel ess nglﬁm@rd@tabimﬁmllrcéllmmeﬂcwé(which thaihobild asdsanidht I0RAmAa It gguest for
operator s i ndi cat ed the segnent 98, that are

h d
T o g P e L VB RE e 1Ry S de sttt (hF obae poceeh sl

returned, jepdiratined thymbbige QUM Ahcd Qiwd® hBGIHSME st Eh ac]_t?qs §l§{§lﬁe§£m er,
in turn, fﬁgg @t es ab SMS nessage, indicated by the segmaﬂ t

contains t Py @n%é%mmteu@h&rtthq:w@se of the Hels 96 mioromtiornt ers. An SVB
nmessage |s SENbhs47 N er .a radio do

channel , g)(’a@ e] I\%@ﬁ%@g %&%(rﬁ{egg nﬁ)&f}%g@%e&&l dla%r%m S*%a%h%el“%rﬁ'g %j"

i mpl ement a’@ﬁﬁéﬁ*ﬁntaﬂlﬁéogh@rmwgbe teenramietion lsppen mMssage ih Faturd $ ppasaRd by
the recei bi |l e node to the, storage, herethe SI M
card. For w\aégléﬁ%gg% %ﬁboc{lrgﬁ% &4 %{?S&Btﬂ HEILRGe 4221, ARFTRGIHE dBSFriPRe Wil gnent
108. When redpecumamrmﬁtamemau@n ﬁ;tmleldtr@tcoﬁahﬁlmoﬁhbﬁ §;ﬁs&é¥n £l %r(ﬁﬂpﬂ%gstéﬁs ponse
|nd|catedﬁ%thes nent i s provided. The nobile node is apabl

accessi ng AHESEEH? tg’“é’@ntbﬁée%rlk’ﬁ‘%‘éﬁf@msn%ﬁi’féo p At thed ispperahls wegreho 114
[00056] ThgoBspeaeingSAHERge diagramalso illustrates return of a nobile
term nat ed esponse, 1 ndicated by the segnent 116, sent by the nobile node
to the wi reI[@@@%ﬂ]et Wbe kobie statordindimtackgistwitiod grienthe essakj e o s acwork 18,

R L R LR TCe e L
codes ackhyptileadgnentos| s nidbae oﬁ@ffnb'treﬂ' epssu 1 %bﬁ‘é%ﬁt%ﬁ' bRYnd AELIREHIR AL I8t o {h% the
wireless network and, in turn, to the nobile device, indicated by t
segnent 19gcless network. The wireless network in turn, fomfards on a request for operator spemﬁc
short codes, indicated by the segment 98, that are delivered to the USSD service center. The
codes are retrieved and returned, indicated by the segment 102, to the SMS center. The SMS
center, in turn, generates an SMS message, indicated by the segment 104, that contains the
operator specific short codes of the service centers. An SMS message is sent, indicated by the
segment 106, over a radio downlink channel, to be delivered to the mobile node. In the
exemplary implementation, the SMS message is an envelope message that is passed by the
receive cireuitry of the mobile node to the storage, here the SIM card. Forwarding of the
encapsulated message is indicated by the segment 108. When the information is stored at the
SIM card, a terminal response, indicated by the segment 112, is provided, The mobile node is
capable of accessing the contents of the SIM card, here indicated by the segment 114,
[00056]  The message sequence diagram also illustrates return of a mobile terminated
response, indicated by the segment 116, sent by the mobile node to the wireless network 18,

and an acknowledgment message passed on, indicated by the segment 118, to the SMS center
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[ 00057] Figure 4 illustrates another nmessage sequence di agram shown
generally at 132. The nessage sequence diagram 132 is representative of
further operation of the conmunication system pursuant to an enbodi nent of
the present invention. First, and as indicated by the segnment 134, the
nobi |l e node registers with a wireless network, here again the wreless
network 18, and convention registration procedures are carried out. Then,
and as indicated by the segnment 136, an initial DP is forwarded by the
wireless network to the comrunication server. A comrand, indicated by the
segnent 138, is returned to the SM5 service center to send codes to the

mobi | e st aghdres Ilﬂmmdd@f tlmshgﬁ:xaztnemm% fhberssesrery. AdQqudt offteus f%ﬁ@gﬁrﬁt 0[
ana snor

specific slgort cl%)%) fé rprOV| ded to the w rel ess networ

message serVigés é”é?:l%@ IsdRepretugecd; wdicatsd &y tl}?}ﬁ%h’éllfs@dn@ﬁile wirpleso t he

mobi 1 € Nodactvik arft) GARAH KRS GhoBHE dBRES Alfed St ARURL ARG Ry t he nobi | e node
rm na

to the SIMc i ndi cated by the segment A t response is
provi ded, in p%ﬁ &d E‘ﬂuﬁcﬁeﬂf!}@gﬁﬁ@rﬂﬂomneﬁﬁhﬁrﬁqﬁ@ee d:@rangeshowengmnﬁb/ at

pr ocedur e C V.t he se t erm nat ed
response i ?PT a%{e({jﬂl%ag% ;é %ﬂuéngg!%gg 3% By PLHE glé‘éen%fr#lég‘g?pﬁgp ‘P‘h%ﬁ?ﬁ rel ess.
Messages a@@nmﬁmﬁmded?m:mchuﬁaﬂte dn bmbbdl?eﬁﬁmm@p&sé;ﬁﬁw%ﬂl%rﬂ gfﬁrst qn% Bﬁ )
c-server ent file chan notification nessa i ndi cated by the
segnent 15{§d§03{%§ ?’? gfbel FEBE 3&e§l“ g‘ﬁbelﬁ 804 IR sler Wit aptEe ?@Sﬁrﬁﬁvﬂ0é< Regegain
struct ure. thb@sﬁﬁ:ﬁ@é nREIKI R wh@USHABSEST e Phir QNS p%(%dgxfes REEI R dd %Eh {’i‘%PLr‘?cf ad O

|nplenent|n8 5 i nvention, and the scope of I nvention
necessar i | §i5aeq brilesgsmenttRpsandiagiot DBtis Emward&'dh by $eopicleds netveorptetent

vent | on dobuAakRBH aer e BLANRACELANT, A5 Wakel S lal Bl Sied

Apparatus for a nobile no aving a
oper abl e tservénd aghisatossead cades td ﬁleahoﬂllea&tioﬁ At sds i8ditmbd By GRREShert Q46,01 m a

call conn rebet a aratus for faciljtating routlng of
the call ?%Wtﬁ 8%’% bf\F{1°\E Ei’(?f't ija %‘Jg ¢ Bpeevidgtetorthe wirclegy Ratwerke ek shert
said appanmss@eaamelnﬁsﬁ@e i@ sdnt,"a8 ndBeHRSIOSY (RE Eegnﬂjé?l'f:‘tll‘ri W tﬂngélbﬁe Gadd g or age

el ement confi g at the subscriber idéntity nodule card to store ftirst
val ues t h&PCaR Siehesisege stioreideddit the mobile sodstolibe BN eardi mewmeﬂwmlm e

ot vorK | 5 e 'r‘]@"f e i £ R IO he St b S ERE Rl B Befal e o
t he get response procedure is carried out, indicated by the segment 148. A mobile terminated
response 1s formed and sent, indicated by the segment 152 to the wireless. Messages are
forwarded, indicated by the segments 154 and 156 to the c-server. A subsequent file change
notification message, indicated by the segment 158 selectably provided by the SIM card to the
mobile node structure.
[00058]  The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention should not necessarily be limited by this description.

The scope of the present invention is defined by the following claims:
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first val ues capable of being entered at the nobile node when initiating
origination of the call to the selected one of the at |east the first
service center; a second subscriber-identity-nodul e-card storage el ement
configured at the subscriber identity nodule card to store second val ues
downl oaded to the nobile node is froma network through which the nobile
node w ||l conmuni cate upon conpletion of a registration process, the second
val ues bei ng downl oaded to the nobile node fromthe network as an SMS
nmessage that is sent at other than a periodic broadcast of second values
fromthe network, the second values used at a network part of the

comuni cation network at which the nobile node will comunicate; and 20 an
i ndexer configured to index together the selected one of the first val ues,

when used yfai RicidiAk8id:he origination of the phone call, to a
correspondi ng one of the second values. 2. The apparatus of claiml1,
wherein the nobile node conprises a transnmt part and 2% wherein said

ndexer 191Ut NG GRRKL AN, hORLONL IS0l A1 ADBeAlic R e r espondi ng

one of the secon Nt to the origination
of the cal Iopt-nablbItreongmdtestzﬂﬁoerﬂeasoﬁ ﬁtshaer&:cercshtesmrfvmeczibctWeecnoﬁ; The

t laim1,. i d.
Ctat caih e iRl arid RO Pl R pE b U SR STy doona
val ues, 16 adeasthie fapparvivkysniaf satd aipataiis cmhpﬁﬂgn the at |east theI f:j rst
servi ce center nn to a i cati on net i ncl udes a
first network p8?f$ ﬁmﬂﬁﬁ égmﬁ§§§p“%émgg% ‘Wb?W‘éWF% bhe the first

net wor K porstihsefibet @ithiiguicidielcardus store firbtrﬁtuemht #f pdrid@nensigeRnd iv Bleues and t he
second network portion configured to use . a second set of the 5 second

val ues, t hdisEeRsHPY londly madtesardapd yhich idsal Bty least the first service center in
subscri Rer aihAmRhblurrRdUlis GarEbiSIRE AdRrRkBAkckalRACQl ohbier fd Tt set

when the nobile node is associated with the fiTst netmork portlon and the
second val dies valuesraapibdg ofdwing esiersdatiths utsbde idslervhied emtidting orfeitatianofcar d

st orage e'ﬁﬂﬁﬁﬁgI@Egﬁgxﬁﬁx%Qfﬂéﬁp@ﬁggéqﬁ%ﬁﬁgﬁeEQ@r”Db"e node i s associ at ed

with the second net e apparatus of claim4, wherein
the first netwozbecpumt iwbsnmbdelﬂemms‘mdtﬂﬁ-rcsrﬂ storage element configured at the

subscriber identity module card to store second values downloaded to the mobile node

15 from a network through which the mobile node will communicate upon completion of a
registration process, the second values being downloaded to the mobile node from the
network as an SMS message that is sent at other than a periodic broadcast of second
values from the network, the second values used at a network part of the communication
network at which the mobile node will communicate; and

20 an indexer configured to index together the selected one of the first values, when
used to initiate the origination of the phone call, to a corresponding one of the second

values.

2. The apparatus of claim 1, wherein the mobile node comprises a transmit part and
25 wherein said indexer is further configured to provide indications of the corresponding
one of the second values to the transmit part pursuant to the origination of the call to the

selected one of the first service center.

3. The apparatus of claim 1, wherein said second storage element comprises an

30 updateable storage element configured to permit updating of the second values.
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coverage area and the at |east the second network portion defines at |east
a second coverage area, wherein the nobile node registers with a sel ected
one of the first network portion and the at |east the second network
portion corresponding to in which of the first 15 and at |east second
coverage areas, respectively, that the nobile node is positioned, and
wherein the second val ues stored at said second storage el enent are

provi ded thereto pursuant to registration of the nobile node. 6. The
apparatus of claimb5, wherein the conmunication network is configured to
20 provide for short nessage service nessagi ng and wherein the second

val ues stored at said second subscriber-identity-npbdul e-card storage

el enent are provided to the nobile node as part of a short nessage service
message. 7.4The Hppapatwsolofaim|3aivher6in thee teestriha firet sshvaetceressage servi ce
defines an essag short e

servi o mosMIE N B iR ITR0N EERE GBS BT aR b Brel e BB

subscri ber - a sieotd teyworkgottionabe firssteov@l portioh esigired RE iages sarvflrvel ope

command nessa a us of claimb, erein the first network
borton def Fhae wties el b RGeS pofio R HEB O HIET 6 hesoct at ed
and wher gi nsebdil VaReMk dadndesluss 96:8dlat sall s&hd s 18&®RHidentity-module-card

subscri ber-identity-mdul e-card storage el enent are substantially 17

i dentical t¥orREeel§end forpsd plebe Brsbyebyhen the mobils podg is gsspstatedtwithibel (ifse- car d
storage el ek pWRBR abd'de TRBI @altﬂ:@gl‘%réd%t Pa@@éetsbrﬂrkﬁgscﬂhérhﬂéﬁbﬁ)}]ﬁoﬁdlé st

coverage area. 9. The apparatus of claim8, wherein | e node

regi st ers fardsterage Aened famsd plahe seﬂmep\ah@nthgmblateméwsaiﬁg@cwfedm@ first and
at | east segond,GOVRLAES.A0LEaS, new ones of the second val ues stored at

sai d seconﬁ subgcrf%er-?aentlty nodul e-card storage elenent each tine that
the nobid e node registers with a network part. 10. The apparatus of claim
1, wherein saidn ecel ve, i.0 i ndi cations of
initiation %f t glgeg )g'ramnsaot%lcc?r{n o‘fﬁ?eﬁeén &%I 1rQ§ﬁtc‘1”° r'%é defibfst sHexer operat es
responsive cbbma@taneatandlt?rmieammlgeiema ntahse)r}spdremt &dineyat laabt ddeeorddi r st val ues
to the corres ondinggone of the second val 11. Thetgggaratus of claim

10, wher ei FOYREBSHHr FBERGAY Boismedeeisterayt W{eéwae%of SHBRVETKN t he
user initi gbeRntaheherat Bhdd&eiseddn@hethdak Sodfidn RYreWRNAiRE tot iRV hikhedT thetirgr f ace and

1s  and af least second coverage areas, respectively, that the mobile node is positioned, and
wherein the second values stored at said second storage element are provided thereto

pursuant to registration of the mobile node.

6. The apparatus of claim 5, wherein the communication network is configured to
20 provide for short message service messaging and wherein the second values stored at
said second subscriber-identity-module-card storage element are provided to the mobile

node as part of a short message service message.

7. The apparatus of claim 6, wherein the short message service defines an
25  Envelope command message and wherein the short message service message used to
provide the second values to said second subscriber-identity-module-card storage

element comprises an Envelope command message.

8. The apparatus of claim S, wherein the first network portion defines a home
30 network with which the mobile node is associated and wherein the second values stored

at said second subscriber-identity-module-card storage element are substantially
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wherein said indexer is coupled to the user interface. 12. A nethod of
communi cating with a nobil e node having a subscriber identity nodule card
and operable to originate a call to forma call connection with at |east a
20 first service center, said nethod for facilitating routing of the cal
to the selected one of the at |least the first service center, said nethod
conprising: storing first values at the subscriber identity nodule card
that are permanently stored in the first subscriber-identity-nodule card
storage elenment and which identify at |least the first service center in a
honme network in which the nobile node is normally 25 registered, a selected
one of the first values when initiating origination of the call to the

sel ected one of the at |least the first service center; storing second

val ues at tifentBaths tieiflp@valuelendred 3 sao ditd Rley thddoRtcadl storaghemepaded to the

nobi |l e node froma net rk through which the nobile node will comrunicate,
the second VhdRsmaRileng %@Wﬁ?ﬂ%ﬁgd” B PR ESHHBFPE Hde from the 30 network

as an SMS nessage during other than a periodic broadcast of second val ues

fromthe network and that identify the at |east the first service center,

the second %ral udde 2ppgrayfsedcigim & “H??E%F‘I% ioRle nosie regsiers WHRIF EIYI™n net wor k

at whi ch t hgwkh hﬁsﬁggﬁw‘%r{ any of Q{E‘m&'aﬁ@ﬁt%as?s@goddQQ@@H%&rEa@%Kvﬁﬁt@s the
sel ected one of t frrst val ues, when used initiate t ori gi nation of

t he phone 4the settoedaalé@frwgqoeﬁaﬁﬁg:oryrheibécfnbphee@ér:mduwmsiésom@ 13. The
met hod of Glaalm éa%ht'*@@trﬁtﬁtoht@l@}? er Q&Q%BH bRk GATPr i ses a transmit

part and whereln sal onprlses t he operation of providing
the corresponding one of the second val ues, i ndexed together with the

sel ect ed ong of Tkgegmfara us%?ct E%‘l F%geli"sltal 3&'@ 1521%% :al%dagted ?%reéeqoeiexgrgl’ mt22t he

transmt part to Fansm tted & el T om
wher ei mot héndiedomcbfviatiates of theroeigingtitn dighessall dndpherahisnd mdrakersapenatemg t he

second val ues are OV|de to the nobjl e nod durin tration of the
T hausp R e R S Ukt PR e Fon Sy ot em | &

corresponding one of the second values.

11, The apparatus of claim 10, wherein the mobile node comprises a user interface,
15 wherein the user initiates the origination of the call by way of the user interface and

wherein said indexer is coupled to the user interface.

12, A method of communicating with a mobile node having a subscriber identity
module card and operable to originate a call to form a call connection with at least a
20  first service center, said method for facilitating routing of the call to the selected one of
the at least the first service center, said method comprising:
storing first values at the subscriber identity module card that are permanently
stored in the first subscriber-identity-module card storage element and which identify at
feast the first service center in a home network in which the mobile node is normally
25 registered, a selected one of the first values when initiating origination of the call to the
selected one of the at least the first service center;
storing second values at the subscriber identity module card that are
downloaded to the mobile node from a network through which the mobile node will
communicate, the second values being downloaded to the mobile node from the
30 network as an SMS message during other than a periodic broadcast of second values

from the network and that identify the at least the first service center, the second values
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15. The nmethod of claim 12, wherein the conmunication network provides for
short nessage service nessagi ng, defining an Envel ope command nessage,
said nethod further conprising the operation, prior to said operation of
storing the second val ues, of sending an Envel ope command nessage to the
nmobi | e node, the second val ues 20 contained in the Envel ope comuand
nmessage. 16. The nethod of claim 15, wherein the nobile node conprises a
receive part and a storage el enent at which the second val ues are stored
during said operation of storing, and wherein said nethod further
conprises: 25 detecting the Envel ope command nessage at the receive part;
and forwarding on the Envel ope command nessage to the storage el enent.
17. The method of claim 16, further conprising acknow edgi ng storage of the
second val usssd alarttebianie dart of thhepnkinued atipe ngwomkaen e hivk $sagebi@noddreilist or age

el ement . BC%mjr‘r?unicate; and

indexing together the selected one of the first values, when used initiate the

origination of the phone call, to a corresponding one of the second values.

13, The method of claim 12 wherein the mobile node further comprises a transmit
part and wherein said method further comprises the operation of providing the
corresponding one of the second values, indexed together with the selected one of the

first values during said operation of indexing, to the transmit part to be transmitted

10 therefrom.

14, The method of claim 12, wherein the second values stored during said operation
of storing the second values are provided to the mobile node during registration of the

mobile node with the network part of the radio communication system.

15, The method of claim 12, wherein the communication network provides for short
message service messaging, defining an Envelope command message, said method
further comprising the operation, prior toh said operation of storing the second values, of
sending an Envelope command message to the mobile node, the second values

20 contained in the Envelope command message.

16,  The method of claim 15, wherein the mobile node comprises a receive part and a
storage element at which the second values are stored during said operation of storing,
and wherein said method further comprises:

25 detecting the Envelope command message at the receive part; and

forwarding on the Envelope command message to the storage element.

17.  The method of claim 16, further comprising acknowledging storage of the

second values contained in the Envelope command message at the storage element,

30
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