2 8 APR 2004 1 MOBILE CELLULAR RADI O SYSTEM This invention relates to

nobi | e tel ephony, and in particular to systens for use on 2db iR V8 cl es.
5 There has been considerable activity in recent years in proposals to
allow the wuse of nobile tel ephones in environnments where conventi onal
cellular tel ephony base stations cannot provide coverage, in particular on
board ships and aircraft. These vehicles frequently travel beyond the
range of | and-based cellular base stations, which typically have a range
of the order of 1 to 10km 10 There arge a nunmber of special difficulties to
be addressed if a standard cellular telephone is to be used in an

aircraft. Firstly, many cel |MHB&EC&Q§EARS§A%M§}§&N€8VG antennas arranged for

maxi num gain in the horizontal plane, so an alirborne cellular telephone
may not be able to obtain a signal fromany base station, even when flying

over | and ser veftiby Aag) LAY PGS LALEBRy ELR el VDS, EBRGT,0T D

base stations 15 does exten to the nor ArTer af t
f r equency useonbeardaebielens, which all ow several base stations to use the

sane ragdi o freq A I e are desi
assunpt |gon thatFgﬁ%gbs?%gnu%ﬁ%{&es%@%%{'ﬁ{ 'ngce LEEPAY ‘gon gsto%w Sble to
exchange nraelicbmobimtdephopastin @U'Hmnrrtsa&ws@ratcpmtsmi nglmdneelsr&\my basquency.

Thi's assulpliogl SRR REverald, q?'pfan?cur;g%'beoarm'sam 38 B, mhagusand

netres above und, since nerof of ae1 ar ge
nunber of vekisles sft@!lﬁmh/s travdl nQﬁVP%ebelsbl}ge b lamdrbesed ah!tdmu@he rsthticmbl e

handover Qf,ia %thiﬁa‘\llelatrﬁ%rbeGe Q%Fbpygod%l{"g)m movi ng vehicles travelling
typ

at speeds of upto passenger aircraft travels at speeds
appr oaéfi ng 100Dhaeeae aAnymbereef apesisl idifjogties tederadsirdsonds ifon stinglauke of

pover ful  Lagif tSksAk s fbrbé)&@ﬁ% af Bir&aft! BRAY! IITIQI‘“{ @glal'agﬁése s%?t'cplgﬁﬁ {I e

interference with the aircraft's electronic systens |
cover age, 281¥Na3Y prangee fepRaxeymagan iy ghe l@smzentall—mm@p ant dithoene @lﬁelaprenm ve

and much hgapHoRE mdpaidt ee%slutaloa{a,rt sls@nswm abiPbdkeCRldo! Blen ﬁ#&g@ﬁﬁbes and

satellite tel ephones also suffer fromthe screening effect I ng inside
a metal P laed samedPea callahase gtaticningiwark) i phrorsess of the base ettienct ed use

of a pest %Qéseeﬁ@ﬁ@{d {Heenorr%QI ﬁﬂ&%&&%f%&&'ﬁn fRBudc) GEakd o acﬁ:rrﬁérph' bi t ed.

A user without his own satellite tel ephone nmay use spema Ities
provi ded abRy 158¥TH, basa Sfetiegs e aise dhe sarae sciny fréeupneigs yéthoptinterfar¢ricaes by t he

appl i cant zFOHGRIA%d on the assumption that a mobile unit served by one base station is not
able to exchange radio signals with other base stations using the same frequency.
This assumption ceases to be valid if a mobile unit is several thousand metres above
20 the ground, since it may be in line-of-sight of a iarge number of base stations
simultaneously. Moreover, although reliable handover of a mobile unit can be
achieved from moving vehicies travelling at speeds of up to 200km/h, a typica!
passenger aircraft travels at speeds approaching 1000 km/h, Airdines also impose
restrictions on the use of powerful radio signals on board, as a precaution against
25 possible interference with the aircraft’s electronic systems.

For truly global coverage, satellite telephones are available. However, these
are expensive and much heavier than a cellular telephone. Both cellular telephones
and satellite telephones aiso suffer from the screening effect of being inside a meta!
hulled vehicle, As with cellular telephones, the unrestricted use of a portabie satellite

30 telephone within an aircraft may be prohibited.

A user without his own satellite telephone may use special facilities provided

on board, such as the service provided to several airlines by the applicant company

under the Registered Trade Mark “Skyphone”. This uses onboard terminals




under the Registered Trade Mark "Skyphone". This uses onboard term nals 2 8
APR 2004 2 connected, through a satellite fink between the &g cg WQGQ{]‘_
satellite ground station, to the telephone network. Another syste FTS
(terrestrial flight tel ephony system marketed as "Jetphone"), operates in
a simlar manner, but uses a direct link between the aircraft and the
ground station, without a satellite link. Simlar systens are 5 provided on
board shi ps. However paynment for these services is generally at the point
of use (or prepaid), and nay be in a foreign currency. Calls made to the
user's cellular tel ephone will not be Zuccessful uniess the calls can be
diverted to the telephone nunber of the onboard user termnal (which wll
general |y rfgpnaséesk ﬁ'a’\%g't B satelie ik hepvsen tha @irarait andersatelieeoyrdistationof f er ed

by the usertoshe elidphbad netalorAnoer Isyét@m1@Fwn@,rréétr.m.dmwamoﬁpls%te.% user
with his own cel uI ar tel ephone account which hr ough "roam ng'

agr eement s "HEFRIRLAS RIRRANR I opRAMRIED INse Sigler rB@"\%é’d't HpESTRieCt Bl pedvesn

countries, tmuir&atth@{oeim Brolhé fsBdtioh O wiPBld BUtdife URR. NEmielldtbas &&! ephone
subscription V\égren travelling within or between these countries on board an

ai rcraf t 2oP™VHHe" PaFHChiPs: HowsvepBaamet ey Ehese cservispdels geperabik atnhe

EP0915577 (bmbade use & paealds,) arkdohay ae fna@rdrb. Y ciiiércy. Ban Hadd t0e GREF LI ar

t el ephones tE £ ﬁUt gmr calls ‘%/ of the aircraft's own onboard
t el ephone §§2Lf'aérﬁee? pre” il b hRCgg sty éc'l“ies‘é BRFaET §aR \het diverted & ithhose

power cont nekphane tnheabafahﬂ the ounsudrcsuadaderﬁﬂﬁumhﬁ:ﬁlwsu bérkdily e be khdvane ssi ons
are kept wt h| af e the cellular tel ephone i s not

directly cé'?fh«g?:{ d 826 at"éf sfpiff&'a'Hg?cl 'H?%Pffﬁré’f’vﬁi'r Ke wers prlldat nemerk odf il ar

radi o | OOatgenHaalup@lamevauamees&eeserc\ailﬂmoﬁs R nusial GelePhdieMidcBEntUSAIchs home
network of its . cyrrent ,location g‘(‘)t allow incomng calls to be routed to

the tel ephdH8ISbr GEEUY’" AGeEMENLy DRIWFER NehNErs PRST2IPT0GR hFskIedt s MW his own
cel | ul ar r ddfepenticdentries ywmdﬂerthersioﬁg pielfi@ wadoptihid & La€ hisi deflulal ffdpRagk of a
special id und atellite system This would allow billing
to be rradeg?%rc B%tb ﬁ %"e fling “ﬂ%ll%r be&‘@f’?'h%ﬁ?’e FAGLS RO 20 girerthliul d al so
al  ow i ncomthegveratles made to hi s cellular tel ephone nunber to be received
whi | st avel lin s .end, st ens h ve d al | ow

cal | di I[/fér si ons ? mpgege)m!;’sn Ve lser a 1 6’\7ve5%{?‘? %Fﬁ%ﬁ%{]g (F‘H'éé%ggr"h%’m{igP | ul ar
nunber to bdadilitavgfigr wed!dtadjou cetthgdri talaphanies RO ek butgoMgtdaC sy M@y o heD

system 30 1‘{ g.de be board handset tenporarily
al | ocat ed ? e use"%’t’A Q'%C’apdqt epﬂone system. 'ﬁ'ns a!n)ws the aircraft’s onboard systems

to impose power control on the mobile units and ensure that their radio transmissions

are kept within safe limits. However, the cellular telephone is not directly connected

20 to the cellular network, so conventional cellular radio location update processes

cannot be used to inform the user’'s home network of its current location and allow
rincoming calls to be routed to the telephone.

Proposals have also been made to allow a user to use his own cellular radio

identity when using the satellite facility, instead of a special identity under the

25 satellite system. This would allow billing to be made through the user’s normal

cellular radio account, and would aiso allow incoming calls made 1S his celiular

telephone number to be received whilst travelling. To this end, systems have been

developed which allow call diversions to be set up to aliow calls made to the user's

cellular number to be transferred to a destination node of the tracking radio system.

30 The destination node may be an onboard handset temporarily allocated the user's

celiular identity, or it may be an onboard base station capable of wireless connection

to the user's own cellular telephone. Systems of this general kind have been

disclosed in International Patent Applications W099/12227 (Nokia), W094/28684




cellular identity, or it may be an onboard base station capable of wreless
connection to the user's own cellular tel ephone. Systens ?f gﬁﬁé,%ﬁneral
ki nd have been disclosed in International Patent Applicat é% ’ é 12227
(Noki a), W94/28684 2 8 APR 20104 3 (Nordictel) and W98/ 26521 (Ericsson);
Eur opean Patent Applications 0920147 (Al catel) and 0915577 (Rohde &
Schwartz), and United Kingdom Patent Application 2310973 (Mdtorola). An
onboard base station can be integrated with other onboard systens,
allowing local control of the base statgon's transmtter, and those of the
5 nobile units with which it is co-operating, so as to keep their power

W t h! n pell’ n]l\io‘fcﬁ&el} ! Ay Qél%%e.(I’chgfoqt?;egun%i)éaanng’?{gﬁptﬂ.p Eigﬁioﬁygi%tm f the
applicant's co-pendi ng nt er nati onal patent app ication Tiled on the same
dat e as t helAWaseleand QPR Paifrode & Suhwartagend 'Unitee KagdomePater G Fadlicatidn a

priority 0aseidrsldioteh. AIPEHbobAOBase WEd uah e freIRIE] WARDehd JiBEGadet Al

later in this specification, a user may arrange I'ncom ng to his
cel lul ar t epystiomellayimodpcal gopteotrafuthe dbasy stwtipnf transenittérx @dd phose offtha

cel lul ar ¢ eheRRanesGINRKSH ASs bob&hEhd, 36%s1h kbePheRRBRAF Qmﬁﬁ.tp%'{Jﬂéé{es

tel ephone system The interface unit 1s arranged to appear to
switchi ng sW8teem as a typical radio base station control system to which

the mobile NANASGt dod GHEERANdraniBihlidtGng JanRLE BPUGE doBidePt ér?gg@erngﬂ' 0 base

stations are actually controlled by it. This Interface uni hérefore
be consi derlgteriagiopd Rpteny; gaplieation Hiede ogithe samet das¢ |agrthe Thesesthiapr!itetie), syst em

itsel f requifiReghR SREALa 2583 drd mfiﬂtquagegi)isﬁér §e;§tgﬁﬁ:>ert HSRk thS

working to the "Virtual" Base Site Controller and stores the user details
inits "NA sha dnscliRpddpimsyie detallatardp thig sperification. erusesmpe aengedsr inforival d f or

a mobi |l e unddis WerHE REIASL EiR¥hdrealundflr R8SR BLld KWL Ufl BE ARdVBUCHr bt 1S
connected. The interface unit also generates a call  diversion instruction,

whi ch wil | %Bipaartelernangenadiietic BF n3 dyistfash tythhapeonhonis Baighite ttplerhanbi | e

handset, bysysgyn.Ofhetift@riacd lﬁrtiﬂll@'airrmﬁ%ﬁetogpbé'ar@@%é Sh&iing ke 68kl yglbarer si on
instruction is set up in the switc |g% system such that 1f the "Virtual"

Base Site EHAt428F PEion SSRIE F¥SER. 20 whigh the qrbde handsetiscpriepty Merkihi | e

unit W tl5 aaithBuginl faéteio rdBiobASONAEEN(£E 26RAR, AiRNePRER! THISHe&Ridiuhiron) ,
calls are to be diverted, through normal network interconnects, to a

speci fied dM%edt%egrenbimsarsid be ehafirtgsl” (ege Site dfanitqolier- TBE HIEDNBN poi nt
to which thgstaehsdiSreg@inRa®t MedifiddiRni RiBSEQGEgistRIstthHOBS YR8t isl Work@Agito
noni tor the rg@l cgn itign of the user termnal, gwhych is not operatively
tBe irtua ase Site Controller and stores the user details in its “Visitor Location
connected t
Register” {(VLR), in the same way as it would for a mobile unit working to any real
20 base site controller to which it is connected. The interface unit also generates a call
diversion instruction, which will appear to the switching system to have come from
the mobile handset, by way of the “Virtual” Base Site Controller. This call diversion
instruction is set up in the switching system such that if the “Virtual” Base Site
Controller responds to a call request directed to the mobile unit with a “busy line”
25 response (or some other specified condition), calls are to be diverted, through normal
network interconnects, to a specified directory number, namely that of the sateliite
termination point to which the user is connected. The interface unit does not in fact
monitor the real condition of the user terminal, (which is not operatively connected to
the interface unit), but instead always returns the “line busy” signal to the switching
30 system.
The interface unit includes a store to record any diversion settings existing

for the telephone apparatus prior to the diversion to the second network being set

up. This allows these settings to be retrieved when the user disconnects from the




the interface unit), but instead always returns the "line b§g¥ gﬁ
the swwtching 30 system The interface unit includes a sto R 5&d any
di version settings existing for the tel ephone apparatus prior to the

di version to the second network being set up. This allows these settings
to be retrieved when the user disconnects fromthe 2 8 APR 2004 4 first

t el ecommuni cati ons system so that they can be reinstated in the sw tching
system of the second tel econmuni cati ons system or transferred to another

t el econmuni cati ons system when the tel ephone apparatus nakes contact with
a real radio base station, thereby ini?iating a handover procedure from
the "Virtual" Base 5 Site Controller to the real one. Should a second cal
attenpt to ¥Rk telecommaunicatipny syste| &pribiethsy Gradee WHpgtated in they switcling n

progress t Osyishgh 0sth @R eyt Qenec&rhﬂuﬁyutioﬁblmtéystoemrmer% 36 T apgRd to
divert it to another predeterm ned nunber, such as the user's "voicemail"

or automatﬁe@cgﬁg‘ﬁlé'f;??fﬁ‘séé?tﬂ”cé”he&ﬁlﬁté?gmwppﬁraﬁ%é“%éFO?T@PWH‘&?F% is in

an aircraf trago &%b%&atwﬂhhr@r&wmﬁ.@ﬁﬁg 8thah@over Pr&dbgte IR tth@PVIRYI Bdsel [Tt e
or ot herw Se%f—‘ng nove fromthe area covered by one satellite (or

ground stlat¥! °"t“i9"f"ﬁ8tth%feab?ft?t her. In that case, the network address of

the term nationsebad@esconPcACARMP AR iR bdek's colilif felRbRdreafeem SRy whiRkt
provided with nmeans to store the address of termnation points in the

first systehfeBIhErop§st R BEPL P8 RYHEEs tftﬂosvv'rf@'"ga‘ivateauwwégs @%219e4i8ni t t ed

to it fromdihet fil t6tarysh effedatehimganamber, SNl {sy thd1ish &/ X sic@Rail’ NS r uct i on
in the switchin %ﬁtem when such a change takes place. Alternatively, the

t er mi nat i orPY59T YYepRd YIS ogress- nply to repeat the set- up process,

causi ng fiche rmbl \fethl Disér t'él@mbﬁlol’nﬁs g Sfcedfesr Mhéhvdhit® édhhectb@eea Yriuhd (Whi ch
will not be. ttsngrent tothﬁ 5ch|ng c%/stern as it will perceive. the sane
AN iss o ki

"Virtual " 20° v Spiellite gt 't my 6 framutherred SovRERl ape SVEe ¢

i nstructi onot arduhe dretibnsad thaddf %ﬁSth@:f ih hﬁatt e4dE NRd lnefwmlamuresI he the

t el ecommuni catl ons ternm nati onﬁ%ﬁl n‘_:t‘a row ded with rea ({?Bg

appar atus f&¢"PE&di A R gR®| MBPEIR 'Islé é?f‘c’ﬁﬂ?d“?ﬁyt PP PRYI5epith
identity. Stuedns tappmé atcisddressedneraidayion peidts iarthé @tsephanae, b aksorti0 Whi ch

the publjc h dit
car o aocBurtogs i SRR MR e DUt BB er s 10 DERA val ue

from a st orreddifyalheeliv@rsidrhimstractibn in the switching system when such a change takes
place. Alternatively, the termination point may be arranged simply to repeat the set-
up process, causing the mobile unit to be re-registered with the interface unit, {which
will not be apparent to the switching system, as it will perceive the same “virtual”
20 base site controller), and to transmit a new call divert instruction to the revised
address of the termination point.

The telecommunications termination point may be provided with reading
apparatus for reading an information carrier encoded with the user’'s identity. Such
apparatus is commonly used for telephone terminals to which the public has access

25 to allow calls to be charged to a user’s credit card account, or an account with the
service provider, or to deduct value from a stored value on the card.

In those cellular systems where the user identity is carried on a data carrier
card transferable between telephone handsets, the reading apparatus may be
arranged to read this carrier. In the “GSM" standard these cards are known as

30 “3ubscriber ldentity Modules” or 8IMs, and are either of standard credit card size
(86mm x 54 mm) or rather smaller {14mm x 25mmy}, and may be transferred from
one cellular telephone handset to another to allow the same telephone user account

and directory number to be used with different handsets,




In those cellular systens where the user identity is carried on a data
carrier card transferable between tel ephone handsets, Zékﬁgqqqqm
apparatus may be arranged to read this carrier. In the " st andard

t hese cards are known as 30 "Subscriber Identity Mddul es” or SIMs, and are
ei ther of standard credit card size (86mmx 54 mm) or rather smaller (14mm
x 25m), and may be transferred from one cellular tel ephone handset to
another to allow the sane tel ephone user account and directory nunber to
be used with different handsets. 2 8 ARR 2004 5 However, standard on-board
satellite tel ephone card readers may not be conpatible with GSM "SI Ms", or

conpl ete tel eph0ﬁg§,evJO s?éﬁ@brq Brlilgoé?g%%téllﬂe %leﬁéﬁe EJ?S |1é§c?err7 trﬂy“h&\abé a

user identity may be carried on a special carrier atible wth
exi sting cacamrebRlgeyd G SliMgeroricgamiste jelephpndse Ttoh%'olﬁis@ﬁ nee¢ & m9|dév r adl 0

network 5 theeBdrithdmikdIdVE dser Qfen r}ﬁaspfa@%médj@r?g'sbé!mefslrc‘ame\“/@blﬁsbtlbte waR be
derived. In practice, t'he user entity required by the network (known in

the GSM stthp@uisanggard HéaquBIT)"Sl user)idefite ey emthecuser' s eellyfariadio 8wk and i s

not encogeddainAIMSIObh@ine othdrSddMiRY s QbhiétSit BEA BRELAWda fraud prevention
nmeasure, made to prevent the wuser identity being used to access a cellular

net wor k when t he!moraRBe. 489 useeidentdy reauiied by the eatwelihnewnHB\iee &SMt he

invention disfhrsefiHeNMsl)8s aRBldé ¢Abte Sarridf L EIAE) Qﬂﬁ‘.@ nlo%ﬁf.rolaaa bRRA} patent
application reqU|res access to a cellular network when the user is

act ual | y nd@theii FBEtRgVitiehieptmaily & frawt PrRYEviRNKMBRRUS. @M%M@V@t the s

therefore npeeagadity bdMg LHR tb&ebRGEcNBBN Setwork MHR! the BRORNSEd Bser is
Controller) in that network to obtain the user identity. 15 According to a

first adfedily t psepiheSentioneyent ithh, nveaticd | disgpepd ded e rppligagt's

t el econmuni feremensorsy ShCMaBPRAHaleHs amﬁwdnsxleaﬁlré%”ea%%ssf @ a BRI Vetviordat a
relating to a user haV|n8]an identification code of a first ty nmeans

for transmWReMmige &sef §7gMuaty nat digsgHs capnectrd ini tept WAL ‘?Lftd%lf'isﬁ‘f‘iﬁ?f’ﬁd'és of
20 the firss theygereaictess@hatordhd MidriRB inhdahs atViRiaiC 08RSSsief ChMeolsg e Rkt t ype,
means for recelg ngron1the regi ster, in response to the signal, a code of

the second®tyY{ RS YSeHge Y- ans i t ting | ocati on update information to
an assodbat ed sSweédrbing oSy it Nspéctr @SheChresdnt ilentisle Nthefel Bagro@Bed Ode of

the second ngt}/tﬁ)lg telecommunications system apparatus comprising
means for receiving data relating to a user having an identification code of a
first type,
means for transmitting a signal to a register in which identification codes of
20 the first type are related to identification codes of the second type,
means for receiving from the register, in response to the signal, a code of the
second type, and
means for transmitting location update information to an associated
switching system in respect of the identification code of the second type.
25 According to a second aspect, there is provided a method of operating a
mobile telecommunications system comprising the steps of:
receiving data relating to a user having an identification code of a first type,
transmitting a signal to a register in which identification codes of the first
type are related to identification codes of the second type,
30 receiving from the register, in response to the signal, a code of the second
type, and
transmitting location update information to an associated switching system

in respect of the identification code of the second type.



25 According to a second aspect, there is provided a nethod of operating a
mobi | e tel ecommuni cati ons system conprising the steps of 2§ et vimg data
relating to a user having an identification code of a first type,
transmtting a signal to a register in which identification codes of the
first type are related to identification codes of the second type, 30
receiving fromthe register, in response to the signal, a code of the
second type, and transmitting | ocation update information to an associ ated
swi tching system in respect of the idegtification code of the second type.
2 8 APR 2004 6 In the GSM standard it is possible to obtain an IMSI if the

user's directory |, RH&RSHM éMﬁbeﬁW |s' ﬁos&ﬂ@% Baih 3 i’lQMS@Qa{h!erlﬂeE Q?,r&ﬂm()p“ ate

Home Locati on Reql ster. th request routin ornati on
signal is tP4RRSH MS&PNM%#WFE Re mtwsrgsmw thph@psqpan@dmwmaneeﬁewgrto such

a request wg moatrﬁégaa‘*re ‘stCI?or' RhiHG ERform iR 'J\@au GQrtFa%%i% i QQm%;Othtehe

MSI SDN in the request. Igresent I nvention use o this facility to
obtai n the MSEPN- d@?tﬁt?‘}ﬁ’aEﬁ ki Eesppidyi taduel a reguest with actignal sihichtinduddsocat i on

updat e ProcassMsn cbRsRBRdIn@to HIEMERHN indeRtrkidest Grh%b&r@éeﬂﬁ%eﬁﬂm%hw&nt s of
the invention will now be described with reference to the Figures, in

whi ch: 10 FHRsufethis faeility toqbsatm thecussr dgntitn oftbionginetes andriben eenifols the

rel ationshi BSatléaQIp\d@t@rbr&d‘ées FYISEITB otMhe GBeG@erRRE SR bBiaingd f Or m one embodi ment
of the invention gure 2 is a nore detail ed schemati c di agram of the

net wor k t er ni nat |E(9?P° Wlf"é?s%ﬂ?ea'f‘éﬁ‘t’@ar‘ﬂ”'r'@&dpﬁg’ew@%h’éﬂt refgtRnaehtor the
il lustrati vVeigirds Nes@schM | | be assumed to be on board an aircraft 15 Figure

3is a sc(Lﬁematl c di agram showi ng the functional relationships between the
conponent% of t h&'® el 'f)a?tscﬁ'FmPW‘e Fegap ERAVERS il nfWstiPthsrelienstips whi ch

co-operate bmwb&etHeweﬂ%Hs%lcin@Uﬁ@até tb $orfh @rféh#tmlnﬁ'en@'oﬁg{eamé?tfnoﬁ he
swi tching system_ int (érface unit, and assocjated parts of the second

t el ecommuni cat | oR U &ti8R Mo EPGletksehematia diagsan hahe nERATK HEMIPRSIoBr ocess

by which a ﬁhd\/e&ﬁjcmﬂsd gaieteadmgl Bquiprhéhts @AGEH fBe tiMetritivieO parpb&dsMwnAtheON
connected to the f%# petwork Fi gure 6 is a flow chart show ng the process

by which a &5FTe¢ %Pre gn ghere

15 Figure 3 is a schematic diagram showing the functional relationships
between the components of the fixed part of the first telecommunications system
which co-operate in the invention,

Figure 4 is a schematic diagram of the switching system, interface unit, and
associated parts of the second telecommunications system;

20 Figure 5 is a flow chart showing the process by which a diversion is set up in
the second network to a termination connected to the first network

Figure 6 is a flow chart showing the process by which a call coming in to the
second network is connected to a telephone connected to the first network
Figure 7 is a flow chart showing the process by which the second network

25 restores the original settings for a telephone when it disconnects from the first
network.

Figure 8 illustrates the forwarding process implemented to a data message.
Figure 9 illustrates a conditional forwarding process for a data message.
Figure 10 is a flow chart showing a call diversion process, for use when the

30 system has to be temporarily shut down.

The following embodiments illustrate the invention using a standard
switched cellular network, using the terminology of the “GSM” standard for

illustrative purposes. However, the invention is applicable to other cellular networks,




second network is connected to a tel ephone connected to the first net wor k
Figure 7 is a flow chart showi ng the process by which the s? P rk

25 restores the original settings for a tel ephone when it difsconnects from
the first network. Figure 8 illustrates the forwardi ng process inplenented
to a data nessage. Figure 9 illustrates a conditional forwarding process
for a data nessage. Figure 10 is a f |ow chart showing a call diversion
process, for use when the 30 systemhas to be tenporarily shut down. The
fol | ow ng enbodiments illustrate the inyention using a standard sw tched
cel lular network, using the term nology of the "GSM standard for

1 ustrat] vaBURRISs: nEBENE NG |BLERS LA b3 308 4 RNk GrkkiEl

cel l ul ar networ including p h are used
to carry daneiwoskepueh @b sthei Hoteawt'c orpotyirer men@lgmrtlémuédima§ sk 'as rther net "

carrying meg§sapRs Pisthed” f(l@f nﬁﬁjiu% giHI%Qs % LOQext l:i@grw B%{'halﬁfso&ﬂ&@m qmr Thus

unl ess the context clearl demands ot herw se, any erence in th
speci fi cat i Gferensednithie wpﬁgﬂcraﬁ'eh delswitching erqmdealt%pqmmnt rtgutff\gnf@ﬂi?fmﬁs 5in

a packet gheh,Wkk&fnet bk Jkiliingi gure 1 shows the general arrangenent of
the various conponents which co-operate in this enbodi nent. Note that

traffic |inks (whisge daghowarthg aeperalcafrangament ofethe) vasipes spropgneats whch | i nes,
signal ling 44. SH@atU%?gué)QllnMocfngéntcﬂHe 8t 1riicHnks FRAYR o4 carky Pesth, |dapips. 10

The onboard part 2 (shown 1n nore detail in Figure 2) conprises one or nore
handsets 25'ofietred asofud lines. rﬁ'mﬂ'i‘@r‘in‘ﬁﬁnp?ﬂd v d¢r ¢alieses apedre ishewméswor k.
The term ngbiing®i Nt 20 is in comunication with a ground station 4,
shown in nore detail in Figure 3. In this enbodi ment, the comunication
link i s ¥ade thr dAgRNBeRTd BAIF 2HSRAVHT 1 Mgresigtad|in Fioyres2) compriRes pite AdTYAl

conmponent s hdthe o lemkcﬁefdaid QANteAmingli&y PBint LD To'f"tﬁe's“é‘(@lﬂ&'r@i\mo@r ghan
antenna 44 which_comunicates, by way of the satellite 6, with the onboard

system 2, dfTARRERESPUENEP dF "aﬁemvglﬁ%ﬂqnl Wi By aioghe fteticAc B oW iRHNeR

carries 0Utdet£iﬁin' FigWet & Nhngisf diisddintdns, iR &rhRWMi&abh Sink Gs BRadR | tAagh thr ough
the public switched telephone network (PSTN) 8 to other tel ephones 85, and

a Card MandGEhetrbitieg satelfiey 42 which authorises the use of an individual
term nalig 25 accqngipifcib® deapbnérlent ithd §%und station 4 relevant to this invention

are an antenna 44 which communicates, by way of the satellite 6, with the onboard
system 2, an Access Control and Signalling Equipment {ACSE) 40 which carries out
call switching functions to allow calls to be placed through the public switched
telephone netwaork {PSTN) 8 to other telephones 85, and a Card Management System

20 42 which authorises the use of an individual terminals 25 according to user identities
entered with respect to that terminal. There is also a register 43 of card identities, to
provide a correspondence between the user identities used by the satellite terminal
and the corresponding cellular telephone user identities, and to provide billing
information.

25 The card management system 42 interacts with an interface unit 52 of a
"host” cellular telephone network 5, shown in more detail in Figure 4. This network 5
is connected to the public switched telephone network (PSTN) 8 and to other cellular
networks 7 through a switching centre 50. Associated with the interface unit 52
there is an “aircraft location register” 41 which monitors the terminals currently

30 served by each individual satellite, and modifies the call diversion function when a
terminal 20, for example on board an aircraft 2, moves from the coverage area of one

satellite 6 (and its ground station 44) to another.




entered with respect to that termnal. There is also a register 43 of card
identities, to provide a correspondence between the user g%nt eﬁ used
by the satellite terminal and the corresponding cellular t 6ﬁgj User
identities, and to provide billing information. 25 The card nmanagenent
system 42 interacts with an interface unit 52 of a "host" cellular

t el ephone network 5, shown in nore detail in Figure 4. This network 5 is
connected to the public switched tel ephone network (PSTN) 8 and to ot her
cellular networks 7 through a switching centre 50. Associated with the
interface unit 52 there is an "aircraft |ocation register' 41 which

monitors the ter mh@%eﬁﬂwem&k'w. &Qra%e%ne{@fvﬂm}weoeﬁom thggys\ff-rqtzégéh:t?&hl%l dii te,

and nodifies the cal I versi on unc 1 on en a termna or exanpl e
on board anadiGEdl ztendard eqivias radipaystena. awl thealgemiapleay ubedinethissstprdard.t e 6

(and its groungeiloid ¢ 7 s %%)N &th&@?ﬁl@ﬁrtms%) %o‘éﬁ'@g&ﬂ%n&cﬁt}# foFSJgJ Ml Rérenet wor k

7 illustrates In S|np i f form e systenlarc Itecture o
" GSM - st andbas¢ WSPW%&S“#&&&W%WWQMQ@ eheotechase ritie sgptrolswydtems t4hi s

standard.5 {hgeHarNos Enc?mn@%o BtreMdidpnbnd & S Sibbi g\{?@%%\gr%?Z@m@kleg’t%hsh

connection of one or nbre base transceiver site rough one or
more base sfade epripplowidy sl the bagetyatigne PETN Fdeinde thake el oedsve

tel ephones §p.onbhdodis! $nd ﬁét%hpﬁeausZ5na@aes%st\aQ{drfi.lacatro%%g,.s@é}nbacwhwh one
of the base statlons 74 in order to nmake and receive telephone calls. The

network 7 afM3@tdingcda@is of thegesrelyler lsleaansh 1R ghxently cqopergiind Withndent ai ns

details of Hé}%% 99Mdﬁlléielé&bﬁ&h9&%ﬁdur795tcp%!{er Y sEPafR e 8 chPbidbf Bo-t he
network 7. Mobile tel gﬁfones according to the "GSM' standard are capabl e of

co 10 opH?} afreigfing YWih HifertedrtwaEs oToRBING” rheanearg neterkidefo RESOPRSY. To

allow this {Re diikewhkRaEmodEaBlepndiBDIg BhdnGbe RBRANGhe/ RtRRANEL Sndthd MHaNe
network to another, the network to which it has noved retrieves data from

a "Honme LocBYtWF FQb@‘ihécf‘éF hasy moveb FetrReR el HeBG 'HeBl LaFatientirgistiindsSet  75.

The net wor KpefmaRetfyi §d3ctibRd HORR thd-A6Rdse0T5RABE Ste@lvork37 aa SOGiLR RS Hotieh a
gi ven handset is to be found is identifiable 15 fromthe handset's |dent|ty

code. The HHFETERELPFEA 7RSI J¥HH2 ey Rpgdiaids P denfoppd inidentfizbliet wor k

7 with wg Chortnhfhe”ﬁéfﬂdls@t NARAGET cdde. | TheC HbMENLdc¥tieH WeghstdnGalso TétRrdshanst "
network 5 operates |ike a conventional cellular network, but is provided

with an i nt BPRURx&F the netwark {Hjthpvhi ‘?’f’t'@F’&t‘tbge fpndset fRisRYFENEY QRGrating; ng centre
50 as a base sit erhe0mot©®! AedhoOs! lofleralddi kel M1k eventonat Bhfiuld ZhdtR¥rkDBul B

addition to one or . , . . . . s
provided with an interface unit 52, which interacts with the mobile switching centre
50 as a base site controller would. This interface unit 52 may be in addition to one or
20 more base site controliers (not shown). The interface unit does not interact with any
base transceiver sites or mobile handsets, but obtains user details (in particular the
identity of a mobile handset} from the card management system 42 to allow it to
appear to the switching centre 50, and the HLR 73 in the user's home network, that
it is in radio communication with a mobile handset 25. It can then contro! the call
25 forwarding instructions stored in the host network’s VLR 51, to cause incoming calls
directed to that handset to be diverted, through the switching system 40 of the
satellite network 4, to the satellite terminal 20.
Figures 2 and 3 illustrate an embodiment of the invention applied to a
satellite telephone system such as that provided by the applicant company under the
30 Registered Trade Mark “Skyphone”. Figure 2 shows an embodiment of the mobile
part. Figure 3 shows the ground station.
The onboard system 20 shown in Figure 2 comprises a plurality of user

terminals 21, 21a (only one shown in detail), connected by a muitiplex and radio




20 nore base site controllers (not shown). The interface unit does not
interact with any base transceiver sites or nobile handsets, 2?“%?9@ yns
user details (in particular the identity of a nobile handset) from'

card managenent system 42 to allowit to appear to the sw tching centre
50, and the HLR 73 in the user's home network, that it is in radio
communi cation with a nobile handset 25. It can then control the call 25
forwarding instructions stored in the host network's VLR 51, to cause
incomng calls directed to that handsef to be diverted, through the

swi tching system40 of the satellite network 4, to the satellite term nal

20. Fi gur esnegrpadd, e 17d ‘tb“ahaérﬁ% as?@%ﬁ&ﬁ%w dFaE% &ﬂ%(rﬂﬂﬁl&aﬁi%na{%%'aed to a

satellite tel ephone system suc t hat I‘OVI I cant conpany
under the s3@liR§i Eachresgr Traine! Bhhgrs asnybmmg unllru2@ur@ \thsh@wtamimg

enbodi ment \Qfr {REndBPOL lcGrd PARL othEl GHE Qardied Bs%mmtghﬁegfdgmf!:aﬁ%raﬁétgnTheThe

onboard system 20 shown in Figure 2 conprises a'plurality of user
term nal s Z#ta may giveotetsils chéhs Herms dredideardiac§ounsotirresresiyl Bscodntnier thepl ex and

radio 2 § AER.ZHMrBobmiBEHine sUMcE '?t% ¢ ?é’ad@r"ﬁ:?%@ b%%d%&lfb RL@VYhdles

radi o conmuni cation with a satel ) user term nal has a card
readi ng uni¥MJ8ubsstiberierdiy Meduigt @fn@ler%"'SflﬁQ‘éﬁ*d calivigrriglephong. Hh?fwu*mbfbr ot her

data carri @bl @i BhdJarbielor il ReiHoli GRELAMg dBt e .rmﬁuordaﬁ HIEYtHaio4gr det ai | s
of the user's credit card account, or a special account for the 5 use of

the onboar @niest BisHYEdals, irg a KAWadaf dhe asraine! 28, degp e makapisedf (e r ead
the SIM (SBRSehdiREbpddis0l bbYaMluhRdughfic aqa@%%é%m%g prebAtoRlisd @J ephone.

(I't should be noted that one variant of the nethod according to th
i nventi &R, °FW?’\‘RM§"8'P?5TSH€ g eatelitesygie®@lhi s own details using a keypad of t he

term nal 25, doesurtiRl uBBK@rHiRGs P1atis; b€ 3E0adi@AH NDNARRA! Hplicatidds, Ads 26,
al though it may neverthel ess be present for use by 10 other custoners of

the satell |ef‘@“@9§f‘é’ﬁ?°a’¢fﬁcﬁﬁ“é'ﬁ MEBINet er i nal s 21a may be set aside for

non-voi ce appli CPHd @eP haddRbt 2B ¥ANRIeS tiRuRBDRADHSEY, rAie®bAdAeCardBaRinaRe 1l he user
handset 25 provides the usual keypad, m cr ophone and earphone to allow the

user to maREPW dNepifsie %Fltglephﬁﬁ‘@ cﬂ% The Affefshandses Zmand Hie @i tpaf¥atfer 23

15 are bot BrecPRAGBIAELIED 1@ alirE6866 016 Ahichhidnle €O BMAI b HRkAHeERF RBOM t he
card 24, and g?e/\é strokes input fromthe handset 25 into data S|gnals for

Cransni s GR BOBHOKRRSMPYIAENTS te haodses, 28, inig Ity Ponsls WeLaneRETOT PY&EHON dat a
i ndi cati verdfio Wi 28, BfalsohRodi@dsn&@liBation data indicative of which of the terminals

271 it is. A further processor 27 performs analogue/digital conversion of speech
signals from the handset 25.

20 The digitised signals from each terminal 21 are multiplexed and modulated
onto a radio carrier in a interface unit 28, and transmitted from the antenna 29.

The antenna 29 also receives signals which are demodulated and
demultiplexed in the unit 28. Data signals are processed in the processor 26, whilst
digitised speech is converted to analogue speech in the analogue/digital converter 27

25 and fed to the handset 25.

The interface unit 28 also includes a connection to the data bus 22 of the
aircraft 2 giving access to aircraft parameters such as undercarriage deployment,
"weight-on-wheels”, time to destination, altitude, etc. When a predetermined
condition indicative of the impending end of a flight is met, the interface unit 28

30 transmits a signal to the ground station to cause a deregistration signal to be
transmitted to the card management system 42,
Because the onboard telephone system was originaily designed for making

outgoing calls, the handsets 25 provided in existing terminals 21 are not equipped




21 it is- A further processor 27 perforns anal oguel digital conversion of
speech signals fromthe handset 25. 20 The digitised sigra§saprompeach
termnal 21 are multiplexed and nodul ated onto a radio carrier in a
interface unit 28, and transmtted fromthe antenna 29. The antenna 29 al so
recei ves signals which are denodul ated and denultiplexed in the unit 28.
Data signals are processed in the processor 26, whilst digitised speech is
converted to anal ogue speech in the anal ogue/digital converter 27 25 and
fed to the handset 25. The interface unjf 28 also includes a connection to
the data bus 22 of the aircraft 2 giving access to aircraft paraneters
such as und rd i i nation,
Tt ude, Py S4iR6E Pl ce, Bk 28 45 e b SbrBat b

i npendi ng ebrgrzesfordioht fogert ithe yrer to @rh@cpmtnercﬁa&o@iwmttve%tcs@vcw dinksadting a

signal to thge Bﬁ%‘é%e&t &} H’Q:nantcpaff’ 3He ?el@phgﬁé geghg'iaf: AL Iected &9

transmtted to the card nanagenent system 4 ause t e onboar t el ephone
syst em was #rdegl agtleftgingient sysée f200. nalprovide arupigoi eithec dirbegh theecamiertset s 25
provi ded g no@xiséd 1 sbRtRbRal s 21 are not equipped 2 8 APR 2004 10 with a

sui tabl e call alertlﬁg device. The handsets 25 coul d be nodified to provide
a buzzer or |i gifbetapertion of tie opbeard system Wwilowm he desdribed Afithetefesericgel vy, to

avoi d di straciihng s, IHIRRnPERS FOLEF 83 QBrebdGnd breSbtlelof atb gtﬁ' ERPRA) fer m nal
21 may be connected to an at-seat entertal nhmenf system to provide an

al ert ei t hegeneritesudyAroMpé te ddisetecsthe gserghaighe way whigh wchave salfEodiverdeto
operation otfhetofabéaraep&%dm{éh%mmd fes BAVsDGicHELEiBe S mdtehmrtﬁé %\gﬁa‘e to

Figure 5. Wien the card reader 23 detects the presence of a card step
601) it 'Yetfethateedspt pifomipicht GRUBRIP clitest teguesicozegeneried wpéem§92wT§n to

have cal | s ghwigridd thedcard P8 a@é‘hﬁﬁ%@ss’%ﬁ%‘%m pr’of:es.ts'arezéﬁﬁ{ chré?Q}JbrEﬁéeé 1heS
service, he enters a code on the % t he handset whi ch causes a

di vert reqdé@F“YﬁfH@‘@@W@¥é¥é8m9§¥@ a@b@?“"TﬁéheG@FdPF@3$FﬁW?QH@tE%rd 23

are then passed tw&hﬁnw GRS tefO(60D] 883)0hSP P AW 8ESHY 1R uskdRRhblty of
the termnal 21 stepg603 and transnmits the data to the interface unit 28.

Al t er nat i ve? §ardt hedialling ap acqesp sodes@prtraguest 6@ frloweshibyolrrihrrekeysekesi t hout
a card, gy @iiddrtifyEheddt ot a8 He COSLE (1ereHiNA identi§HIES 50HOThedeUely¥8KEs Bayf Ur t her

keystrokes . 15 to identify the account to be used (term nal |dent|ty step
603) . Thesé"ﬂ%%f@dl@@%s SDN (which, as his own directory number would be known to

him}. To prevent misuse of the system by unauthorised personnel, a security code
{Personal ldentification Number: “PIN”) may be added. This code may have been
issued previously to the user, or the user may request such a code by making a call

20 using the satellite system to his home network's customer service department and
providing personal details to the operator to prove his identity.

The user may select for the identity of a terminal 21a other than his own at
seat terminal 21 to be selected as the destination for incoming calls. For example, if
his MSISDN code (or one of them) relates to a facsimile machine having cellular

25 capability, he may request that incoming calls to that number be directed to an
onboard facsimile machine 21a.

The data received by the interface unit 28 is then transmitted to the ground
station 4 (siep 604}, The further steps (605-615) in the process are carried out by
the co-operating networks 4, 5 and will be described later.

30 If the user decides that he no longer wishes to have his calls diverted to the
terminal 21, he may cancel the diversion instruction by entering a special code on the
keypad of the handset 25. Disconnect codes may also be generated in the interface

unit 28 for all the termination points 21, either by the cabin crew or automaticaily in




i nclude the user's I M SISDN (which, as his own directory nunber would be
known to hin). To prevent m suse of the system by unauthorlggpiﬁﬁgsonnel

a security code (Personal Identification Nunmber: "PIN') may#* &l4 Thi s
code may have been issued previously to the user, or the user nmay request
such a code by making a call 20 using the satellite systemto his hone
network' s custoner service departnent and providing personal details to
the operator to prove his identity. The user may select for the identity of
a termnal 21 a other than his own at ;geat termnal 21 to be selected as
the destination for incomng calls. For exanple, if his MSISDN code (or

one of ¢ he el shfl ol63 7 8 JRERLDBDRAL 09 LI W Qe SaRAb! |11V,

he may reque com n s to't
onboard f ae@rnrﬁehben%ehihvesogmea suTheesdadarceriead viadosbyertthwaght en fwat@elsunl t 28

I's then trafigmidd&d drQichd Feniit % d@étﬁ‘n%h&-gas d(e% rﬁﬂe@%é)thegngrafft"g h@o steps

(605-615) in the process are carried e co-operating networks 4, 5
and wi | | bdnafegepseriesastient dihe digoprdect mstrusfeqn idduindegtedhigteph?) Indriduon ger

wi shes tg f&a\«@awbﬁth@w.@hﬂbw.,egtteﬁ]d«s91ttthgro %r %‘4%th9‘?rg£ﬁé’ce el the

di version instruction by enterlng specl a e on the Kkeypad of the
handset 25.WHose epeiakicn (stepsl892 A gobl wil hl?éieg@'lheﬂéﬂte'd inthe interface wunit

28 for all the tefud @l%ﬁh@@ta?ﬁh&t%o%’m%@r@§ hgyarycﬁo%ﬁghna Gy ki A% for

autonatlcally in 2 8 Al response to a signa et ected on the
aircraft's CG@W“GB&“QZ?’“MI‘% Iﬁefrny‘ai A8i Bueyahen edtelitrelinki Gnef nEerwiendSiatelt he

journey, SWRNhARiddNESE ALEds@TONHEPSIQYNRRL Equidhi EﬁA@ﬂE)W\%héh calr@Woi ti tude,

or time remaining to destination as deternlne e aircraft's flight
manageneft seishipgnfurptiensiis cyimedts trmstfram theopublig swrah%dﬁeﬂqpéane( BEOrS01
Figure 7) pdiery of the switching system40 in the ground station 4, to
the interface unit 52 whose operation (steps -802 to 805) wll be
described | ater. AKadEaNAIEMSHISHIT 42 SRBRFSIS? fRtgacauigtinagnih 47 adiieh ant enna

system 44 {Qids eRAMAsHERTeH BorithE dahRE rdaBEMAahndOr KdVEHOHOEY aqesa&eel td te Iink
6 or otherw se, Signals are handled by an Access Control Signal

Equi prent (9808 t“&o“fﬂhl"éh's?fatcf’i‘fé’ﬁ’ Hgt uSEg's AR dstrils PRE targRge Pﬂi'”ﬂdﬂt e calls
to or fnemahiealRuibés thvubie BastidebRRER IS ARENRSikes inFoddY) of intérabi@Nith

nmanagenment system 42 conprises a data acquisition unit 47 which reads data
transmit t e PEHTHY %%{Pﬂt Fasd @efrates or ek or keyed in by the user, to

In the existing onboard systems a user cannot receive calls, unless the
caller knows the unique "AES” number of the handset 21, 21a. This is unlikely, as
the number depends on the identity of the aircraft, the seat, and the serving sateilite

20 or base station.

The conventional ground station equipment just described is augmented in
the present embodiment by an interface 46 with the host network 5, and through
that to the Home Location Register 73 of each network 7 (Figure 1} whose
subscribers are to be given access to the service. The interface 46 stores a

25 concordance between the card identities and the c¢ard-hoider's cellular radio
telephone number (MSISDN: maobile systems integrated services data network
number), on request from the data acquisition unit 47, which is arranged to recognise
the card identities which require such translation. In a preferred embodiment the
cancordance is supplied to a register 43 in the ground station by the operator of

30 user’s home network 7, when the network operator provides the user with the card.
The operator of the home network 7 also records the concordance in its own Home
Location Register 73. This arrangement allows the existing card readers 23 to be

used on board the aircraft, without modification. However, if the users’ mobile




identify the type of user, confirmthe user's account details and arrange
billing for 15 any calls made, through a billing system 45;ghizeh pm@ises

i nvoices, or interacts with the systens of a credit card operator or bank.
In the existing onboard systens a user cannot receive calls, unless the
call er knows the uni que "AES' nunber of the handset 21, 2la. This is

unli kely, as ~the nunber depends on the identity of the aircraft, the seat,
and the serving satellite 20 or base station. The conventional ground
station equi pnment just described is augaent ed in the present enbodi nent by
an interface 46 with the host network 5, and through that to the Hone
Locati on Regi.ster. : c I ( Fi S b ibers are to
be given a%gléssgcg'%%ro%? ‘Hgfegga?evpucdeb%*ﬁg#ﬁ %‘? eorE‘F g%geieﬂ%t)ersnm%e%aén%%agf)ﬂﬁc%ﬁ gance
bet ween t hekegiagdt indeir storee43 aad behmnittad.dBilioy ddermmtiorlid alsaretuadt do thel ephone
nunber ( MSI SPN; I tens integrated services data network nunber),
on request L?Q(;gmh‘tﬂﬁ%h%tg\iogyquui sition unit 47, which is arranged to

recogni se the cafie prresiidnt afabe givivoth stasigoid willswehbe desesibed with referenge

preferre LITEN d [ ' [ {n the
G ound statt i by ot R Ofa PERRRLTGNER baRHPR B bitafls 169 AL Flaadind
net wor k opdseet stepprE@li e §04 redreedye disoussidit irel dait ddentifibe ap pboset detaif as he hone

network 7 aéoﬁgsaoﬁﬁi%% al dARuISONGP (HaN665). B rh&%véw 'é%rm%rBJSt%P%fehﬂo R ster

[
73. This arrangement allows the existing card readers o be ‘"used on
board t he ghe stout 143 gdntaiejog thie doh¢ardancencr fometherHLR 73 tdfgheisieerss hofdbi le 2 8

APR 2004 12, Qﬁ?(sitébeﬁoé)gﬁ"hﬁ% %tie?%aﬁE)E ot IrGHe LEQT %Bﬁle@ﬁ'&%%@dé&fﬁ em for

exanpl e by the user eyl ng , e store 43 can be omtted. Billing
i nf or mattPors proviged by ithe enbeerd apgareivs 2Qkser' s hone network 7. The operation

of the ground st _aﬂaé)_gat% tY!n!slnis@BW g %%@n' drapdd B sfg‘ﬁgl_efo?rffaﬁsmésigp ofi gure
5. The data acc1U| sition unit 47 receives the card details fromthe reader
e

23 (see stbpselBRt user ideity| tpeeitisr Witls thesidenfity ghahg fermipal Zertpiths edlus t hose

details as neaRik &S BOMY BOnbR B helihidHate UGS 667 GRisOAY neblork & WiEVes the
cellular user identity from the store 43 contai ni ng %hl S concordance, or
\J

from t he HERNF8! GPt PhAhg saPe &S BmEserFeltqnpg Retwask dp TBe dyrther BraPS (8PR3° can be
om ttedqbf d1BRINUBRproceD Wil So HELMRIdNater SRt fe¥ereddd thidero¥] ded by the
onboard apparatus 20). The data transm ssion unit 46 then generates a
signal for trans mf SsF@selation signal is received from the aircraft in respect of a given
terminal 21, (step 801, previously discussed) the data transmission unit 46 transmits
a “cancellation” signal to the host network 5. As already discussed, the cancellation
signal may be generated either for an individual handset 21, by its user dialling a
20 special code, or for all handsets as the result signals received by the radio interface
unit 28 over the aircraft’s data bus 22 indicative of the imminent end of the flight.
An embodiment of the host network 5 of the invention is shown in Figure
4. lts operation will be discussed with reference to Figures 5, 6, and 7 In this
network 5 an interface unit 52 is provided, which is arranged to appear to the
25 switching system 50 as if it is a normal base station of the cellular radio system.
In order to do this, the interface unit 52 is provided with a data acquisition
unit 54 which receives from the card management system 42 of the ground station 4
the identity of the cellular teiephone it is to represent, and the AES identity of the
onboard terminal 20 (step 608, Figure 5). Mobile telephones have three identification
30 codes: the equipment identity (IMEI, which will not be discussed further here}), the
directory number (MSISDN} and the actual SIM identity (IMSl}). In practice, for
security reasons, the IMS31 is not made generally known, and a user is normally

identified by his MSISDN unless the SIM itself is used. If the SIM is used in the card




the cellular user identity, together with the identity of the termnal 21
to the cellular network 5 acting as host to the interface gfégfﬂgﬁﬁl' Thi s
host network 5 will, in general, not be the sane as the uséer Ut
network 7. The further steps (608 to 15 615) in this process will be
described later, with reference to Figure 4. |If a cancellation signal is
received fromthe aircraft in respect of a given termnal 21, (step 801
previ ously di scussed) the data transm ssion unit 46 transmts a
“cancel | ation" signal to the host netwegk 5. As already discussed, the
cancel lation signal may be generated eirther for an individual handset 21,

by its user, eﬁe@%b'tﬁ'egi I%Qn gg%:ddaélreg ﬁomc”\e E%r é%éekveg%@qﬁgﬁﬁaaa% IEQ or{ esul t
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swi t chi ng s,yﬁ,grp@cﬁgckga bk,fthé bath Sc&idked i ase station of the cellular radio
system In order to do the inter ace unit 52 is provided with a data

acqui sition uni t|n5T¢‘e\/\ﬁ$MhStﬁé@éd viets pessibla e obtaird andViid vt MSYSANAY 42 of
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represent, and the AES 1 dentity oard ter step 608,
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normal Iy iigemidiohedighd, iy M%I rﬁalﬁmun fie%Sedd?er@ é\’%hdeﬁ@i—ﬁ.ﬂ'?@ fdsfhds kS the

SIMis used in the card 2 8 APR reader | MSI can be read
directly freYfR  RRAVGEHLWIth ééé’i“?’e‘ﬁh'ﬁy'”PWEE%HPAM§'&&W9§P?”W tothe (M34EON ipwever |

if the User‘thé<?é€1%e§tn(sﬁaip56ﬂwn(ﬁ@e‘%&fe‘bﬁ?&ri@Gtirg;aﬁ'@orﬁﬁglﬁ’rp 603 W& prdvided
concor dance |s E*@OVI ded by the card reader t he data acquisition unit

will recei vader Hie BEMsstandardqan g meges jofsrbtainme eioutings jriaimaasiopeion 4ot or

ot her s@gUmdsY¥ade@dfended t8hiaCdbstifatoherek @hidhY oty hd RISTSHG GMindkd isQthoWAi t 54) .
In the GSM standard it is possible to obtain an IMSI if the MSISDN is

known by i ht&EY 8y ST ‘I’F@d YT BYrRUERASSHSHED po st PByeriReypaver 73. The

present inventi %d%%oh@ﬂd&ﬁmt NMSIENRKERE bblalheli OdiRRER] forh e Ussd
identity of the iginator, and then controls the |ocatlon update 5Drocess

in respect reda\dei ﬂ ?Is'B‘i’"%CH)éﬁF Iqu§ dggpribed, is passed to a network registration unit 5
which exchanges signals with the mobile switching centre 50 in the same way that a

20 real cellular telephone would do. The mobile switching centre therefore informs the
user's Home Location Register 73 that the mobile telephone is now registered with
the network 5 (step 611). The Home Location Register 73 records that the mobile
handset is now registered with host MSC 50 (step 612},

It s.hould be noted that, although registered with the host MSC 50, the

25 user’'s mobile handset is not operatively connected to the host MSC 50 - in fact the
mobile handset may be switched off to allow the card 24 to be used. The user may
be in an aircraft, anywhere in the world within the coverage srea of the satellite
network.

The user's details, including any diversion instructions, are sent by the

30 Home Location Register 73 to the network’s VLR 51 (step 613). A store 57 records a
copy of the details of these diversion instructions (step 614).

Conventionally, any incoming calls for a mobile user are sent in the first

instance to the user’'s home network 7, and the HLR 73 provides information to




10 obtained. To do this, the interface unit 52 transmts a "request for
routing information"” signal, using the MSI SDN (step 609). F?ﬁ ﬁFRS?%rd HLR
73 responds to such a request with a signal which includes e
corresponding to the MSISDN in the request (step 610). (The "request for
routing information"” signal was provided under the GSM standard as a neans
of obtaining routing information for data 15 nessages intended for a
destination for which only the MsI SDN nunber is known. However, it may be
used for other purposes, such as that dgscribed above). The tel ephone
identity (IMSI), whether obtained directly fromthe card reader 23, or

| ndli rect |y iaghu'ie 1368 80/ Bifle imBARSRAlad:P o5 ﬁﬁpewc%erfsmdsgoﬁgéqe AR

whi ch exchanges signal s e swtc centre 5 e ‘same way
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Wi th hos‘s ng\ﬁp oé %Fe.el?erﬁ'qua)non |&01r§ r.@Il"ltéj b@all”{ﬂ@e@'goﬁ h@g‘trucahrﬁ QH%B r\ﬁﬂl‘ﬁt ered

wi th the host MsSC user's nobile handset 1s not operatlvely
connect ed t%"@fﬁ'@sr?o'éft‘velm@ 5‘@‘/- insruetigs tot the VLPﬂf’dl {steprHEiRds Bis iped/stBRdasdhi t ched

off to all Qe eehe% 4 Bisertas ducl hﬁatU%ﬁld”ﬁ% n-BSué ran@rhpsbér%at,&
anywhere in the wor hin the coverage area of the satellite network.

The user' s egeaed| g aﬁoﬁzﬁr aeﬂ Whemn palbiptiespit i mane & ﬁutfrsucehgtterap@s§éfﬁtte%y t he

30 Hone Loggty %egfﬁ& %ﬁr@&to@ nEr‘Hbéthn r{ﬁfs"\@efs% fhe Vidinmatiérs (ot E4B)or AaStOre 57
records a he details of these diversion instructions (step 614).
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instance t Geldif thS 9LR 1NN SL0HR N%skay b8 Rthdb ReHELRI R ePiVihstazubA LAk mat i on
to 2 8 APR 2004 14 identify the where the nobil e handset can

currently I FoRihE t%?%@a%iﬁ’f‘l%fl a tefnynatipa RG24 e Vﬁ?‘?*hﬁ@éﬁ?éﬂ?ssa?éﬂf? ®ncom ng

cal I's int endedn{ @hert HeaNR iR ell $€EnothdrteVitioR ot ReSt ed to the network 5,
as the nobile user is currently registered there. The data acquisition unit

54 in the interfattCc8Ustoiieisds dvdact e rHP'?"ééF'SP'S}D“GS"%ﬂﬁ?}éﬁ’ tofhe Rerface

t er m nattgONRE N tand thdr@fore B34 Lindbie/ Y &drnBet INGINIIHG ChIRNtoURE tmdtfe tbioRe
generates a "divert on busy" instruction to the VLR 51 (step 615). This is

a standar d " Hia/everigahyaheltto e NolRE cHfred B PPYFNg CREPY tWEhRDDI | e

uni t appearoft ®ufg ready for calis, ete) of the mobile handset. instead, the system responds to
a call attempt as will now be described with reference to Figure 6.

When a call attempt is made (step 701), the MSC 70 to which the call is

20 initially routed (hereinafter referred to as the “home MSC”) obtains from the HLR 73

the current location of the mobile telephone (step 702), and on receiving the identity

of the host MSC 50 (step 703), directs the call there {step 703). The host MSC 50 in

turn transmits the call attempt ta the currently serving base station, which is in fact

the interface unit 52 (step 704). If the disconnect procedure {to be described later

25 with reference to Figure 7} has been carried out, the call will not be connected to the

onboard system (step 709), and instead a signal is transmitted back to the home

MSC 70. Otherwise, call attempts received by the interface unit 52 are handled by a

call request handling unit 58, which automatically returns a “busy” signal to any such

request (step 706). The MSC 50, on receiving the “busy” signal, retrieves the

30 diversion information from the VLR 51 (step 708} allowing it to route the call through

the PSTN 8 to the user terminal 21, 21a (step 710).
In the event that the destination terminal 21a is not the terminal 21 that

originated the instruction, the call request handling unit 58 of the ground-based



engaged on another call when a call attenpt is nade to it, the call attenpt
is diverted to a specified directory nunber, in this case tlyestgmnﬂnml on
point 21 or 2l1la, 10 identified by its AES code. This diversion instriction
repl aces any previous instruction held in the VLR 51. Further settings may
be made in the call diversion instruction unit 56, such as the
identification of a termnation point 21 to which a data nessage is to be
sent when a call is diverted to another termi nation point 21 a. O course,
there is in fact no nobile tel ephone cqgnected to the interface 15 unit
52, and therefore it is unable to connect incomng calls to the nobile
telephone , f r t,r

oper ating Pty ane BLab B ghaiit suph b Wbl Bop bRl iR

mobi | e handset's MHSPN agidiverned @y@?ém@@dnﬂ@em@ll repuest fhanahrtgem}iitwaeisw Il now
be descri begd watdd £ 85ENRASEd Bid (step
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referred tdPyaway i#é thMeS RECAPITNoBt anchsateliensystam HILR (F@p 112 egbarrduring
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of the host O (step 7 , directs the call there (step The host
MSC 50 in tf‘ﬁlrtﬁm!'?%n@nfhaé %ﬁ@s@dplmeﬁsﬁ@ﬂm@drﬁ%ﬁwm ko h@]b!ﬁep ST \IP rtge base
station, V\’Qbmnél%T'anAg %{h thtah:gli 'al@Ftﬁ"lﬁf syge&:nﬁgd g %h%%éssaéef mg
dlsconnect orocedure (to be describ ater erence to |gure 7)
has been cafisAiaygd y8ing “‘!eh'é fwtleﬂwtﬁﬂnmbtsvﬁee%éﬁ‘hect ed to the onboard system
(step 705), and i psd &Rdndcal a%#ptl.enla&@r&ﬁwxéggubmy .henthg%ace div C 70.

O herwi se, call attenpts received he Intertface unit 52 are l ed by a
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signal, retrieves the 30 diversion information fromthe R 51 (step 708)

al [ owi ng i tuseios veiGemait pddress| (ot $Hayyin historesTawerk 8. Fheuaﬁge?avn gftrPhal 21,

21 a (step sbd0h.dakd) ddSaRVRNIntdrMakint BE tleqdw %‘de%lltrﬁés@hgﬁeahh%lm@séag not the
termnal 21 that orl%ﬁnated the instruction, the call request handling

unit 58 of WS GPaRpiY D5 eak to thy mppleia WidEh srRepfaecha MSC 59 tade oo

arrangedss Luiahrat.h@wm@ﬁemﬁaae omB sag&: a@dmeeswt@&rﬁimhel&% mesddgk SN s
diverted to the termnal 21 a, the cal request hand t% unit 58 al so

gener at es d"Y4tETIfEWHgR? (SR 17k 1Y Wﬁf feriefﬁgmtge Pé?f ‘?fo e HEW Yies oeti ng

term nal 2kneshygerale Miertdte UHRGDRow PsybNeRiesdRE o Rkidabe t&VolwaRiihg t6 (Step
712) either during 5 the call or after it ends. Such a nessage can be used
for exanpl é ?Usﬂltg??m?lk?é wgépe MSC 50, PSTN 8, and satellite system 4, 6 (step 712}

either during the call or after it ends. However, data messages are not suitable for
20 switching via the MSC 50 and PSTN 8, nor for handling by the on-board terminal 21

as it is only equipped for voice. Because the IMSI is recorded in the HLR 73 as being

registered with the “Virtual” BSC, or interface unit, 52, any other data messages

intended for the user will also be routed to the interface unit §2, and reguire

forwarding to the user. As with the call alerting process described above, the
25 message may be displayed using the in flight entertainment system 200.

To allow the use of the at seat display system 201 for data messages, not
suitable for transmission over the PSTN and sateliite system in their original form the
interface unit 52 (Figure 4), 148 (Figure 12) is provided with a data handling
processor 53 for receiving data messages received over a packet data system 9 by

30 way of the MSC 50 and intended for users currently associated with the interface
unit 52. These messages include SMS messages sent from other callers, and SMS

messages generated by the MSC 50O itself to alert the user that a message has been




the termnal 21 that a- facsimle nmessage addressed to himhas been sent to
the termnal 21 a. As with the call alerting process descr ? gpgbggg the
message may be displayed using the in flight entertainment®sSystent200.

a second call attenpt is nade, the ACSE 40 nmay identify that the divert 10
instruction will not work as it is currently handling a diverted call to
that nunber. The default condition in such cases is to arrange for the
second call to be diverted to the wuser's voicenail address (not shown) in
his home network 7. The user may al so be sent a data nmessage to informhim
of the new voi cemai|l nessage. This nmess&e would nornally be sent to the

mobil e unit, which appears to the M5C 50 to be co 15 operating with the
interface uffft &30e ¥Qicq mall pigtenmp The £QTavH PE Stdies Messpomres shejen fnoFigun e,
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users to acknowledge acceptance before receiving 2 data message).
The interface unit 53 then replaces the address header (the IMS!) 902 in the
20 original data message with a code 912 identifying the terminal 201 and encapsulates
the message in a form suitable for transmission over the packet data network 9 to
the aircraft (step {996}, with an address header 910 to send it to the data network
interface 28 serving the onboard entertainment system 200. It can thus be
transmitted to the interface 28 over the packet data network 9 (step 997),
25 effectively as a packet with an address header 910 and a payload made up of the at-
seat terminal number 912 and true payload 901 {Figure 8b).

On receipt of the data message, the on board data interface 28 extracts the
data message payload 901, 912, (Figure 8c) (step998) and identifies the individual
at-seat terminal 201 identified by the address 912. It can then cause display of the

30 data message payload 901 on the screen 201 of the appropriate terminal (step 999).
If password protection is required, for example to ensure that the user is
present when the message is displayed, the payload 901, 912 can aiso include a

password code 213, which causes the interface 28 to withhold the remainder of the




5 When the interface unit 53 receives such a data nessage (step 990) it
retrieves fromthe data acquisition unit 54 the data network address of the
at-seat entertainment terninal 201 corresponding to the ufér'AFRceblul ar
identity which was originally provided to the data acquisition unit 54
when the user carried out the registration procedure (step 991). The
interface unit 53 next generates a data call to 10 that address (step 992),
inaformsuitable for transm ssion by the MSC 50 (step 993) over the
packet data network 9 to the aircraft, ,wth an address header

corresponding to the data network address of the user's at-seat term nal
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on board data Interface 28 extracts the data message payl oad 901, 912,
(Fi gure 8cyespgtdpbogpnemitinade new faal sliversion inglruatidnap thatvlBdt sa gehienal 201

identifiedtfiyndr hﬁccﬁ'ﬁ#qé il &%pt‘ls tar&%etrﬂagntocﬁ'lés ] §é¥l~%¥k gadrte&e oPQpélat a

nmessage payl oad 901 on the screen 201 of the appropriate termnal (step
999). |If peguRbri¥Ptptinatdbe Aiyarsios 5F‘é€|l§|7 rig ot Yngptedx BAtH @sq WakidudeestRat t he
user IS15praefa&n&aumeaam ﬁFS&r%?nghérﬁ :Qu&&h@é@ﬂm.etnh%vml .ﬁ%@va@%egar%az can

al so include a password whi ch causes the I nterface
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- sequence ofpideeWHeh @31 A8 phapessentered by the user in the termnal 201.

Figure 10 shows a process for intercepting calls when the onboard system 2
is switched off at times when its operation could interfere with conventional land-
20 based celiular systems or with electronic control systems of the vehicle, 10 enforce
“guiet” periods on board, or to allow transfer of the satellite link from one satellite to
another. The contral to switch the system off may be performed manually or under
the control of a sensor detecting interference from nearby radio base stations 74, or
an operational condition of the vehicle, such as deployment of the aircraft
25 undercarriage, low altitude, or "weight on wheels”, communicated to the onboard
system by means of the control data bus 22, When such a disconnection occurs
{step 1501), a signal is generated in the onboard system 2 (step 1502} for
transmission over the satellite link 6 to the ground station 4 (step 1503). This signal
causes the satellite ground station to invoke a call failure mode for any call directed

30 to the onboard system 2 of the specified vehicle (step 1504).
Any call now diverted by the MSC 50 to a number corresponding to a node
on board the vehicle {step 1505} will then receive a “call failed” indication from the

ground station {step 1506}, without any signalling required over the satellite link 6.




As the termnation is itself nobile, being on board an aircraft, cal
routing to that termnation may require revision fromtime mo b n§ éFor
exanple, the "Inmarsat” 5 satellite system conprises sever éég @&lonary
satellites, which each provide cover for part of the earth's surface. These
areas of coverage overlap to a large extent, but nevertheless on a |ong
flight the aircraft nay pass out of the area covered by one satellite into
that served by another. This causes a small but significant change in the
network address of any satellite term ngl on board the aircraft, The
aircraft location 10 register 41 nonitors the identity of all aircraft
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oper at i onal (sepnditb) g &fbosﬁa%yg&m ﬁbﬁsm.&ug la.gﬁaﬁ t0GRE AYSEMEC Yo hp MTepralt 25
undercarriage, |low altitude ght wheel s", comuni cated to the

onboar d sy\glfl'éfrnCﬂgﬁEﬁé%ﬁwEO%fM%éo 6‘?§H?‘f‘?o'1hecFé‘i' AtBEHet pezord prgpioys|y ftoged for

di sconnect itam Qe isp 1638)€K FROI)mord sucHRal altSmBRNRNBIREN infhdbNBeanbOar d
system 2 (step 1502% for transmssion over the satellite [ink 6 to the

ground st at’FB‘H‘%a (RgsspPe D Uie UsERiZ it AP 19 RrRspnting e UseR 9 eteevgr Bilind

stati on 160 rhéueaded feon e voladidallsps1BmdBoliahe@BYvigl | directed 30 to the
onboard system 2 of the specified vehicle (step 1504). Any call now

di verted by the [Beeraly: t‘?P detaehifne?t BespredyREfRE v BotieRFecausPs HHEFE t he

vehicl e (Stteﬂzhslﬁﬁl@ct \WotH cd!lbn%nasrﬁ‘frﬂhé!%r@enﬁ@‘l he&s%iré &$incd fHFQ tdr@Ralideom t he
ground st at step 1506) t hoyt any signalling required over the

satellite | ?]lgeéera rgo%gpllyégnﬁro%the interface unit 52, instead of directly from the
mobile telephone to which that IMSI relates, the user’'s mobile telephone should be

20 switched off to prevent the network detecting the IMSI in two places, which would
disrupt the call routing processes in the HLR 73 and elsewhere.. !f the user is on
board an aircraft, he should not be using his mobile handset in the conventional
manner, and so there should be no probiem. However, if the user, having left the
aircraft, switches on his telephone 7% before the host network & has reported a loss

25 of the mobile unit from its own network, the mobile unit may be perceived by the
HLR 73 as being registered with two networks at once. To avoid this possibility, a
disconnection procedure is followed as described with reference to Figure 7.

As already discussed, to stop calls being diverted to the user termination
point 21, and restore the original call diversion settings, a disconnection signal may

30 be transmitted from the onboard system 28 to the host network’s interface unit 52
{step 801). The disconnection signal may be activated by a special code entered by
the user, or it may be generated automatically by data collected from the aircraft’s

data bus 22 indicative of the imminent end of the flight. Note that this disconnection




Such failed calls will be re-routed according to the user's own diversion
instructions, stored by the host MSC 70 for use when the uggrABRhzfdset is
busy (step 1507). Cenerally, such instructions will be to divert the call
to a voicemail systemin the wuser's hone network. In addition, the host
M5C 70 will record the existence, and 5 possibly the origin (Calling line
identity - CLI) of any such call attenpts (step 1508). When the onboard
system 2 is re-activated (step 1511) a further signal is transmtted by
the onboard system (step 15 12) for tragsmi ssion over the satellite link 6
to the ground station 4 (step 1513). Th| S si gnal causes the satellite
onboar d sysyE 5B BRI dTuiice 7 abhg B PRptsn &y T olRE ey 25°
reconnects i¢ mmmfrwnbb%lh@tw é@rb?wa(vs:tfelpﬁ &SﬂNS? the onboard system
transmts a signgle{Q 5 host
MSC to retrieve t e cgt?%%‘éﬂﬁg%ﬁwgc%?%%de@w ous%gaé%uonﬁtzsofépe}eaﬁﬁgﬁd user
(st ep 1518)causds thasalhdivetsion ipstedetiom|uhit étﬁtT@nptrsvma\ﬂecduehwrmeatatmewsc
returns g qﬁ%ﬁ@%?orgqéﬁ k@[eﬁ’?ﬁé) %ﬁ%fgﬁk&&e]‘?]c%b ’di\Rersﬁgw Hs ﬁq el§§o?”l;19 ttR
retrieve his 15 nmessages fromt vol cemal | system's

Cener al | y, arigiwaleaténgsitortheoVLRBd (sten@OuhMIlhif ercoreswo fgutleroceﬂs eraugajsdam HLR

to disconnggt Ingf$ as a fraud prevention neasure. Since this system
causes theﬁggﬁée}{aguilfégﬂﬁngf an IMSI fromthe interface unit 52, instead of
directly from théhe irspiféce vl §ghwne ceeseatthe metvherk rediBiraticel anie§P inhbe user' s
mobi I e tel em%@e 104! iRR 2P RUSENGS! 1k end B i€ Y8 Mndol SofIELNATE HIET eCt i NG
the IMSI in two places, di srupt the call “routing processes in
t he HLR1¥3 f@ﬁﬁorél%@\m&@l This afioyes thegmobile L@ﬁ 1o register with anpwramettwori@ shoul d
not be usingyhy r%rﬁ'gmv!afb @%ﬁ‘?p@ﬁth@%s&%%@ W@P@Jntm?’@{y!ﬁé r'ouﬁe'aq)y%? there
shoul d be no prob wever, he user, having alrcra

swi t ches orfiamies HLB| é%h'@né"emw&eﬁ@ré"th hehigb sthe vaehilsr knis Wess fflﬂé'p@?tteé‘d‘/a | 0ss
25 of the nphitbRdUliel tid QB NS S8MLREWALKMSENGNARAdWE A e ABYIEDRIL,
perceived by the HLR 73 as being registered wth two networks at once. To
avoi d t hi s'anpEesh Biepming calf willirsughaceet iwndr sged dpdhe Somg| Mg which

descri bad Wil hivedf BeCOMPadRrdihgIWs 8ny divARsicH HeadMidk %%y%efar hiPupt ogn.cal l's
being diverted to the user termnation point 21, and restore the original

cal | di ver &6madivelyi Fgshosh MAG BB mwChansle BieglivarsinmytselB e reebiiagwmittised from

t he onboar dnsyRLRM, 218|nEJQhé B@glﬁ@%‘ve&ﬁiﬂ%&%&mhd"ﬁ@&f]@% WH 51 avingteen 801) .
The di sconnection si glﬁ%t rrae%/y ﬁe activated by a special code entered by the
ate

user, or i teHaYEdjEy tAPoTRdt 3be¥eh y by data col lected fromthe
aircraft's dataqbusg %t el ewctbitV theOlisel HRayl SWIEIPBR 1N hofie tlEprohé ofst . Note
that this disconnect]on
which will register with the local network {e.g.7) and will retrieve the original divert
information from the HLR 73 (note that in general the HLR 73 will not be in the same
network), and will cause all data relating to the user to be deleted from the VLR 51 in

the "host” network 5.

25




2 8 APR 2004 19 signal nerely controls the interface 52 - it has no effect
on calls in progress, which is routed fromthe host MSC 50 Ry t he
PSTN 8. The di sconnect instruction is received by the interf?@e% EB@Z
(step 802) and causes the call diversion instruction unit 56 to retrieve
the call diversion data stored 5 in the store 57 (step 803) and generate a
call diversion instruction restoring the original settings to the VLR 51
(step 804). This ensures no further calls are routed to the onboard
termnal 21. The interface unit 52 next,,causes the network registration
unit 55 in the interface unit 5 to instruct the MSC 50 that the user is no
| onger connected to the 10 network 5 (step 805). This allows the nobile
unit to register with another network 7 in the normal way. Call attenpts to
t he user nuHFéMSwi || continue to be routed by the Honme HLR 73 to the MSC
50 with which the nobile unit was nost recently registered, (i.e. the host
MSC 50) but as that MSC cannot now find the nobile unit, any such incom ng
call will rleturnMpbigteecobmmudicationgraabtetroapph@tisormenpB@g 70 which 15 wi l |
divert tige call apcos /i N&dh L yiersion, ructions . set. up, or. fail the
call. Alternatively, the eLo%g‘% %@g?gya 'ﬁéaeﬁg%‘é'h?%%?A%Peé?aé'%ﬁb?e[ Aett i

t he nobi |l e flisfityP¢.s "not found", using the original diversion instructions
now in the VLR 5l,..ha¥ 1006 86ha § SlahkiBY . .st. . .(s 4
above). Havi ng Iefef'a thé alnr cﬁé‘}gt, {gheecugagrrefgisrgéynﬁs\gmﬁ t'cz’h'gérﬁ'fﬁlz%&rr%q@?f §P

t el ephone 7B¢ firsptyvngare relatkd to idergifisatéan saded of the seowwltypet work (e. g.7) and
Wil retrieve thg.95d @ RabivBio%ednt the fak [ 13, ( e that
in general the HLIS 73 W Iwngt }?'{)eﬂ?eln&lgl %@gﬁ%goﬁ%ﬁ%b%z%?%’?ﬁc%elciqq%:%use al |
data rell8tisageddyeheéndser to be deleted fromthe VLR 51 in the "host"
network 5. 25 2 bR 800ardfyhd MBaden \BALbE iGhASAITIN S1d:005, 8y St em

apparatus conprising 5 means for receiving data relating to a user having
an i denti f (SWHChIpg syBae ipresgectiof thy identifisatiorecnds of e secamdtipet i ng a signal to
a register in which identification codes of
2, Apparatus according to claim 1, wherein the identification code of the first
15 type is the directory number by which calling parties identify the user to whom a call
is to be directed, and the identification code of the second type is the code by which

a mobile telephone identifies itself to the network,

3. Apparatus according to claim 1 or 2, wherein the apparatus is arranged to
20 co-operate with the associated switching system so as to appear to the switching
system as a cellular radio base station control system which is in communication
with the mobile celiular telephone with which the second identification code is

. associated.

25 4, Apparatus according to claim 1, 2 or 3, having means for receiving, from a
co-operating telecommunications system, signals bearing identification codes of the
first type together with a code associated with a specified destination in the co-
operating telecommunications system, and means for controlling the associated
switching system such that calls directed to the user associated with the

30 identification code of the first type and second type are diverted 1o the specified

destination in the co-operating system.



the first type are related to identification codes of the second type,
means for receiving fromthe register, in response to the sigpal Ap® gaﬂe of
the 10 second type, and nmeans for transmtting |ocation update infornmation
to an associated switching systemin respect of the identification code of
the second type. 2. Apparatus according to claim1l, wherein the
identification code of the first 15 type is the directory nunber by which
calling parties identify the user to whoma call is to be directed, and the
identification code of the second type is the code by which a nDblle

t el ephone identifies itself to the netwWdrk. 3. Apparatus according to claim
1 or 2, wherein the apparatus is arranged to 20 co-operate with the

associ at ed switching systemso as to appear to the switching systemas a
cel lular raglio b%%ar%h@tédéero%%”&f91|am$345%gr’:W@b&ﬂahﬁob&la@rﬁ’?“@h&%'ﬂ@ W th
the nobile cellular tel ephone wth which the second i titication code is
associ at ed. Mgansfor oanballing the apsecrtad AYyiteing pystem gomprisgs: 3, havi ng nmeans for

receiving, from gneah®- f@p%raﬁﬁhg?gh& eévﬁ&rnmgueys@aw RN FeshiRd &) .n%b,samal gpearing
identification codes of irst ty together wth a code asSoci at ed

with a speciiferied tgdke mabis %ﬂHU’Phte!eﬁBOf@obv pesting them tOeﬂheéamﬁmﬁ degtinasing

system andnRRAB& op@tirgCssted Iithd cdiifr @ﬁ&%h@&&@em%emg AGncaibs Matuch
that calls directed to the user associated wth the 30 |§ent|f|cat|on code

of the firsheimARde seities&ienmane e agrecitndeneratins conditien. epeci f i ed
destination in t maﬁm&p%aémﬂgugsygﬁa@mo Zhe Aiar2ORftcrdy JystERPR 8t Us

according to claim4 when dependant on claim3, wherein the nmeans for
control | i ng®PRY 'é’s%c‘ieﬂ‘t”érds‘%’ﬁﬂ'%FYfée’gﬁ%te’i’i‘Pdﬂ?ﬁj'Pl “seé!%‘a’ HRbepReng &r Incladisi ng

the sw t1ghi 2@ spskiedopatirRSdRBRioh0 i nconming calls 5 directed to the nobile
cellular tel ephone by diverting themto the specified destination in the
co-operating systemif the cellular switching systemreceives an indication

that the n@bil e MeghddubRbpérati®pROMBDileS tdldtomniPftatibe dy RBART &nhdidingOmdi ti on,
and neans for transmtting signals to the cellular swtching systemto as

to appear ¥P%He cellular switching systemthat the mobile cellular
tel ephone is in tdeivingQlatiethting @ b LUb&thalipg aAlidenBficARMIcLLOBf a frst MpJehod of

oper at | q% a mobi ltr%nstn%ltt%%om;umglalct%té ?Qgststgly |Snt v%mcﬁ?%rtllﬁgzlatn)% ;[:or:jes of the first
type are related to identification codes of the second type,
receiving from the register, in response to the signal, a code of the second
type, and
transmitting location update information to an associated switching system

20 in respect of the identification code of the second type.

7. Method according to claim 6, wherein the identification code of the first type
is the directory number by which calling parties identify the user to whom a call is to
be directed, and the identification code of the second type is the code by which a

25 mobile teiephone identifies itself to the network.

8. Method according to claim 6 or 7, wherein it is made to appear to the
switching system that a cellular radio base station ‘associated with the switching
system is in cormmunication with the mobile cellular telephone with which the second

30 identification code is associated.




steps of: receiving data relating to a user having an |dent| fi cg%ll on code
of a first type, 15 transmtting a signal to a register i Snhm 2004
identification codes of the first type are related to identlfl cation codes
of the second type, receiving fromthe register, in response to the signal,
a code of the second type, and transmtting |ocation update information to
an associated switching system 20 in respect of the identification code of
the second type. 7. Method according to claim6, wherein the identification
code of the first type is the directoey nunber by which calling parties
identify the user to whoma call is to be directed, and the identification
code of the second9typeMetbod hecorditie tasfaimtf, gtor 8, whgreinatigrials are Iregeiverd drom

identifies itgelf dogtepatﬁg%l@@émg%cﬁ%ns §t9r‘?idbé9a9ﬁ§r|8’érlﬁﬁcatﬂ8n Céoawaitr%r firkt

wherein it is ma ear tching l'ul ar radio
base station iYﬁ@éQﬂﬁﬂﬂé‘GF Vi edsletassodiaied aith ﬁgspe@iﬁgfﬂ gestingtiomindberaeraperatingdn

with the nobi {e%ceﬁqlnmc@ﬁoﬁseéfféhp%d%é BséMafaﬁéa sMﬂf%hl%&%?ﬁQm .§Qometmea 'sﬁérpat' on

code is associated. 28 A accordi toclaimé6

wherefn si gnathet galls dirggler e ther vwsy%ecbw@a e 'ﬁ@"tuﬁ@qﬂ@eda?ﬁﬁ of H’&tfiratntxp%yst em

bearing ident hfd @Rt 5&on8 Q@RS aff divBeed td He spatmied tdeaidien iMithd) ce-op&rdeing
associated with a specified destination in the co-operating

t el ecommuni cab¥*% system and the associated switching systemis
controlled such 5 that calls directed to the user associated with the
identification cod the first type, a t he, sec diverted to
the specified destf%atMﬁtﬁ%af’?‘?éd'ﬁ%&o%%?’;qdwlﬁ‘ﬂ‘ deénﬁg?%ﬁ]on)é% %/b‘f‘”ﬁ%ra Paccor di ng
to chai m 9 when dethersshvinhing BystémiisncBusaghterrespont Go tifensng tallsi digcteyddodime i s

caused to r esg'l Qpfh E&IJA?QEIgh]ﬁ%gC@Lh%egmé%ﬁ%rﬁ g gﬁ)e tshgcn‘" e'aot?és ﬁatﬁnﬁl l‘wuth@

t el ephone by vertin estr
oper ati ng sysbesraiirfg syh@rruéﬂhbwbaﬂa@mtpimm sngstemsacewe$ erm mdwefsoramah thel moétler on

that the mobi bt RbHon i RLERBORE btrdihaRoRBG, Ghad operat ing condi ti on,

and signals are tranamtted sw t ¢hing stemto as to
appear to the 15 @Eﬂ‘ﬂ'ﬁﬁ@rfrmttﬁdltﬁgh%‘}%"!-'@frﬁwﬁ‘ﬁlma%teﬁb dsetocpppef tarthe

tel eghone i s pauidR@witahify SPRR&M fth&Ghe MRS IdeMdarCRBhSALR: in the said specified
operating condition.

11. A method of registering to divert a telephone call to a
telecommunications device on-board a vehicle, the method comprising:

20 first receiving at least first and second identification information, the first
identification information being associated with a cellular device, the second
identification information being associated with the telecommunications device;

sending a request to a home network of the cellular device for additional
information associated with the cellular device;

25 second receiving the additional information from the home network;

associating modified divert on busy instructions with the cellular device that
identify the telecommunications device as a divert on busy instruction; and

setting an indication of a status of the cellular device as busy regardless of an
actual status of the cellular device.

30

12. The method of claim 11 further comprising:

third receiving a telephonic call intended for the cellular device;




20 25 30 11. A nmethod of registering to divert a tel ephone call to a

t el ecommuni cations device on-board a vehicle, the method conpmi $iPRg2){f4i r st
receiving at least first and second identification information, the first
identification information being associated with a cellular deV| ce, the
second identification information being associated wth the

t el ecommuni cati ons devi ce; sending a request to a hone network of the
cellular device for additional information associated with the cellular
devi ce; second receiving the additionab3information fromthe hone network;
associating nodified divert on busy instructions with the cellul ar device
that identify thedivestiex dneieliepbaniorsl deviheeormboarddictespmmanicbliong device

i nstruction; g(?}gss Owtﬁl%ea&mgé}g @ﬁbﬂ@u&f@&rﬁh@ﬁ us of the cellular device

as busy regar act ua status o cel lul ar device. 12. The
met hod of claim 11 further conprising: third receiving a tel ephonic call

i ntended for the cedlulfife HRYIcRCo dafh ATPVNAIR4NEDrtiobR! taI8GridimidaRbRDNONI C

call to the on-board tel econmuni cations device consistent wwth the prinmary
di ver® on bus§evigrsipeiudesiafacsimie detiee-net hod of claim 11 wherein the on-board
t el econmuni cat i ons 5 device includes a facsim|le device. 14. The nethod of
claim1l, wherein '@?SOCI atin rises inserti

co n
t el ecomuni cat i ons eV| MERE of 8'@?’“ %h%?'nﬁaﬁdfsaw%m ORPHERS inserting

instruction \A/iattélieusnmramycamh§aeﬂge dieveler a8 Brimafy idhetilontiusg istrudidnhkithinlhe
met hod of claim1l Iawgglr said first receiving, said second receivVing,
°

sai d associ at PRgPEHEY ogé)tuf’YW@"ﬂ)%'gﬂ? at a host network associated wth
t he vehicle, the host network being different fromthe home network, and

said method furt h% CORRY hl:%ﬁ‘ftﬁ}gliagiifvcl?xlnnq1t Qv%geﬂh alﬁeﬁrwore IR!J;'Isk sg ?6se%§g1& ul-ar

device is roam ng w'thin cover age met hod
of registeringpceingi said @s$ariading ryd @eidlsﬂttmg acgliegthohest calwak aesagiated with

the vehicle, the host network being different from the home network, and said method
further comprises advising the home network that the cellular device is roaming within
15 the coverage of the host network.

16. A method of registering to divert incoming cellular telephone calls to an
on-board telecommunications device, the method comprising:

sending, from a host network, a request to a home network of a cellular device

20 for information associated with a cellular device;

receiving the information from the remote network;

registering the cellular device as roaming on the host network regardless of
the actual location of the cellular device relative to the host network; and

updating, in response to said registering, a primary divert-on-busy instruction

25 of the cellular device as an on-board telecommunication device.

17. The method of claim 16, further comprising setting an indication of a
status of the cellular device as busy regardless of an actual status of the cellular
device.

30

18.  The method of ¢laim 16, further comprising advising the home network

that the cellular device is roaming on the host network.



on-board tel ecommuni cati ons device, the nethod conprising: sending, froma
host network, a request to a hone network of a cellular device 20 for

i nformation associated with a cellul ar device; receiving t edi APBripgti on
fromthe renote network; registering the cellular device as roanm ng on the
host network regardless of the actual |ocation of the cellular device
relative to the host network; and updating, in response to said
registering, a primary divert-on-busy instruction 25 of the cellular
device as an on-board tel ecommuni cati opd device. 17. The nmet hod of claim 16,
further conprising setting an indication of a status of the cellular

devi ce as busy regHt-dl eBw ro¢thaghobalaimald fortbarieompfisingie cel | ul ar devi ce. 30

18. The net hod of he hone net work
that the cellul ar ﬁ%@kg%%?ge@gﬁﬁﬁﬁﬁpﬁﬁgﬁﬁiﬁh%&kﬁﬁgk&g?%nhz 8 APR 2004 24

19. The method of @veifing tbeterlﬁnftoﬁ@rca&meuogrhvgrd telespramiiniggtionsdeviephoni ¢ cal |
pl aced to the cellular device; and diverting the tel ephonic call to the
on-board tel ecommuni cati ons device. 5 20. The nethod of claim 16 wherein
t he oh-board tel econuni cations 10 15 20 25 device includes a facsinile

device. 21. A methgal of THeeRRINGUNG @ailrthERARIER tR&!dn-tRlaRT efedotniurictibhg ar
device at a telecomunications device on-board a vehicle conprising:

recei ving at P%Vé%et first and second identification information, the first
i dentificati oimclutéos farbinile degitelg associ ated with a cellul ar devi ce, said
second identification information being associated wth the

t el ecommuni cati ons devi ce; sending a request to a hone network of the

cel lwbar devi ce fo21.addA triethedl of receiving a telephonic call placed to a cellular device at a

telecommunications device on-beard a vehicle comprising:
receiving at least first and second identification information, the first
identification information being associated with a cellular device, said second
identification information being associated with the telecommunications device;
15 sending a request to a home network of the celiular device for additional
information associated with the cellular device;
receiving the additional information from the home network;
associating modified divert on busy instructions with the cellular device that
identifies the telecommunications device as a divert on busy option;
20 setting an indication of a status of the cellular device as busy regardiess of an
actual status of the cellular device;
receiving a call forwarded from the remote network, the call being placed to
the cellular device;
accessing the modified divert on busy instructions for the celiular device; and
25 forwarding the call to the telecommunications device consistent with said
accessing;
wherein the call terminates at the telecommunications device on-board the

vehicle.

30 22. The method of claim 20, wherein the on-board telecommunications

device includes a facsimile device.




i'nformati on associated with the cellular device; receiving the additional
information fromthe honme network; associating nodified diveﬁf OEPQ%%K’
instructions with the cellular device that identifies the ¢ *

t el econmuni cati ons device as a divert on busy option; setting an indication
of a status of the cellular device as busy regardl ess of an actual status
of the cellular device; receiving a call forwarded fromthe renote network
the call being placed to the cellular device; accessing the nodified

di vert on busy instructions for the cebbul ar device; and forwarding the
call to the tel econmuni cati ons device consistent with said accessing;
wherein the call t2%ni nBtegvethvd phdaimel® fwthen peroprisingesivisingi thehome betwork t he
vehicle. 30 2 f t he on-board

t el econmuni caﬁagﬁg%egg%%glc?ﬁscﬁhﬁe@%‘0? ge(‘:%?%nﬁ}logk device. 2 8 APR 2004 25 23.
The net hod of claim 20, further conprising advising the home network that

the cellular devicgi s TiRaRLAGA ORI 06 wIRALHALK ashiatFlRoffRHbadnadicd ai m
20 wherein said associ ati ng r| ses inserti ng 5 | ecommuni cations

devi c® identi i @P%mamﬁiﬁonﬁﬂweﬁ ifepifi %ﬁsm@wamgt\'ﬁﬁm taﬁy\mszfrhptwn i

exi sting di veahy &istity SivertRAHUSE inkPiGiongS. The method of claim 20, said
nmet hod further conprising routing, when said actual status of the cellular

device is busy, the call consistent with the existing 10 divert on busy
i nstructions. 25, The method of claim 20, said method further comprising routing, when

said actual status of the cellular device is busy, the call consistent with the existing
10 divert on busy instructions.




