2 8 APR 2004 1 MOBILE TELEPHONY This invention relates to nobi Iﬁe tDeI ephony,
and in particular to systens for use on board vehicles. 5 Thére AHs Belen

" sconsi'derabl e activity in recent years in proposals to allow the use of

nobi | e tel ephones in environnents where conventional cellular tel ephony
base stations cannot provide coverage, in particular on board ships and
aircraft. These vehicles frequently tra\(el beyond t he range of | and-based
cel lul ar base stations, which typically have a range of the order of 1 to
10km 10 There are al so circunstapces when tenporary provision of cellular
tel ephone facilities is requiredViBILE P‘Eh%ﬁ"éonﬁ‘écat i on where such
facilities are not normally available, or are tenporarily unavail able, for
xanmpl e when the_fixed infrastructure has been damaged by a natural

j saster. There &bhis igveniipperelades spanohile tglephomul andein partipulantilsestemg fof a

standard J5, gglbhy)da\;ehg,ﬁése_phone Is to be used in an aircraft. Firstly, many
cel lul ar base stations have antennas arranged for maxi numgain in the

hori zont@l pl aneThere hea been lvonsiderablel adtizity i edoeph geas impropobalbeo alidwe the

obtain a signal fromany base station, even when flying .over |and served

by & Cer1 oS3 micbRE s APaRR T EhFkrRines Witers Agavasior Rl b leE g TS Goes
extend to bfationorcanhot bsovite bevedhde, Oh gdrfihlal bn Bd=Rsl LRHEY afE alt&@HD AtHesE NS,

whi ch 20 al |l Qqw several base stations to use the sane radi o frequencies

wi t hout i nVeH¢ies drrauently gavel heyRag B8 tanae «ofs langthasad taelvlap baseistatians; ¢

served by QrRnOgsRafM BAVOS rargeBHithe BRI of 9 ©XFdIgRYe radio signals with
ot her base stations using the sane frequency. hi s assunption ceases to be

valid i%¥0 a nobi | Bhaspiare pisogirgumatanche wwndempiorary ratrdsien of iselligarntetaphose nce
it may be *é&[li&i%@%oﬁcehﬁfr@tatoé (Brrlo®d qg?dﬁfg lsvrhﬁpef bas efaéi*iﬁés! %??S)ﬂ%g normally. .

si mul t aneous reover, although re e handover "Of & no
be achi evadildblemoneve nemperarityl esavailable) fornegxamtple peiedts thaf fingd troradGbnird, a

typi cal passenger aircraft travels at speeds approaching 1000 km h.
Airlines a %ob%?'rp% e""ge?eb t3 P%tf"f%r?ésaé’ 'the use of powerful radio signals an

board, as a precEré Gte agaiunster §FOSpedMl edititufidsC i BeCatirbbeeddh R &isisidikd ' S
el ectrgnic %%téerrs. 30 For trul é | obal coverage, satellite tel ephones are
avai | abl®e. € velpphangds do bguse *%éﬂ@fre@ftaﬁus%dnawea@h@* hasa statiops iheve ar

t el ephone. ai3ehihsCatdridedl fol PASBRRGMESain Ehﬁ"!hé%ﬁ&&rit%le |Eﬁé,e£H‘QH%baJn§0ce%HfaF er
fromthe screening effect of being inside a neta % P ASR BOO ,
telephone may not be able to obtain a signal from any base station, even when flying
over land served by a cellular base station network. If the range of the base stations
does extend to the normal flying height of aircraft, frequency re-use patterns, which
20 allow several base stations to use the same radio frequencies without interference,
are designed 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 2 mobile unit is several thousand metres above
7 the ground, since it may be in line-of-sight of a large number of base stations
25 simultaneously. Moreover, although reliable handov_er of a mobile unit can be
achieved from moving vehicles travelling at speeds of up to 200km/h, a typical
passenger aircraft travels at speeds approaching 1000 km/h. Airlines also impose
' restrictions on the use of powerful radio signals on board, as a precaution against
possible interference with the aircraft’'s electronic systems.
. 30 For truly global coverage, satellite telephones are available. However, these
are expensive and much heavier than a celiular teléphone. Both cellular telephones

and satellite telephones also suffer from the screening effect of being inside a metal



2 hulled vehicle. As with cellular tel ephones, the unrestricted uss o; a»
portable satellite telephone within an aircraft nay be prohibﬂﬁeé.R ilg'éer
Wi thout his own satellite tel ephone may use special facilities provided on
board, such as the service provided to several airlines by the applicant
conpany 5 under the Registered Trade Mark "Skyphone". This uses onboard
termnals connected, through a satellite bhink between the aircraft and a
satellite ground station, to the tel ephone network. Another system TFTS

(terrestrialhufidd géticleehe RN YelRl:? tEBbhodBR! K&t We?ﬁgﬁéﬁeﬁ&h&@" %)rtaﬁ %%ﬁe@ﬁes in
an

a simlar manner, but uses a direct link between e alrcra
ground st at t@}APhafierWidhip ag airgfaft may de|drefibit®.mi | ar systens are 10 provi ded

on board shi ps. WEAER i t K services is generglly at the

poi nt of use (or H%r epai d ,Mgﬁﬁ Onvgﬁs%{gn?%?%{e’ﬁw&'aﬁy i3 g%‘ff‘é@}%a@é‘i’?ssprﬂﬂaédto
the user's ogoeidard. ssucheisethhareevioe provitid toeseueesl eftined byrtheepplididit G8hipany an
be divertged t . ne. n r of the onboard user termnal (whic

wi ll geneafaf]*é/)erngfe b%eeﬁiésﬁ%vgﬁ {5 emafém I‘@kyphaned. aHyis spigsi anbeardi erminals

of fered by térnessst, throogh bsatdllite einkDekwikd thd Sirchai HHRSS @étemﬁe H%Kaisjtﬁwne' A
user with his_own cellular telephone account which, throug roam ng- ’

agr eenent s EPemﬁe'&LFpﬁ‘g??l\B?W%beP‘a?@Pé sygtam. JETEltatrastriatdlight teiephamesystem,
COUT 11 S5, W B e Sk r OB it 361 4 £5EA B dgheghone

subscription when travelling within or between ése coun an
aircraft ortheofifaftyand thee greundrstetiosamdtioat @ batelliterditk, Binile xyTpdes are

EP09155 r f facility which would allow cellul ar
tel ephoé?s(ﬁgbﬂgﬂibfgtg ')ggi én"ﬁ séalﬁﬁavgeg%/r W%}ty{%etheﬁ? PENATRS § seieralivnahithe

t el ephone syaittenfi usthios padrlaiihs andh enagi iec inad ForgigpneAindy SESRLARIde 1t thaROSS;
units and ensure that their radio transm ssi ons

ower contr bi I.
gr e kept W%Fﬁpggggh{ﬁ%mwlg ot R Fuccesshl ynless the cells sphdire diveriedtto the
direct|y comlepbbrsin@bbércftthe oBbard! er R Kwhith ﬁﬁfn#ﬂ%?éli?r@t bceelHoWrﬂ{o
S home

radi o Iocatt' on a@g{ﬁiate processes cannot be used to Informthe user
network of TE<CUEHy BRY a¥ Sperish fanilities) pieredi by ohe nigeral defiulan neeworkutviidirt 0

t he t el ephajeneraProeparalanatiay e aalyger b\ﬁﬁg hg?;;agrf ?'tee I%ro Wel?pﬁjosn%r F%%%u&ggmgifsﬁ,aom

cellular radio identity when using t acrimty,
speci al i déRfaugl UpRMEINGT Rgreemenistheitivier reyebamopatitarsyvath chealusedy imirhariyng

a1 1 ow | ncory oo by Rt 003 efeldte it ol bortfin i i ir celbapaciBbae, i

allow incomng calls nmade to hi's ce

whi | st t r agbsaripgon Phenitraveliing, withis toe R tviesr£tH2e6 RoulRies | dPnsshraah el SV

~call divergyonSehiele set up to allow calls nmade to the user's

20 Proposals have been made, for example EP0915577 (Rohde & Schwartz) for
a facility which wouid allow celiular telephones to make outgoing calls by way of the
aircraft’'s own onboard telephone system. This allows 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

25 1o the celiular network, so conventional celiular radio location update processes
cannot be used to inform the user's home network of its current location and aliow
incoming calls to be routed to the telephone.

Proposals have also been made to ailow a user to use his own celluiar radio

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

30 satellite system. This would allow billing to be made through the user’'s normai
cellylar radio account, and would aiso allow incoming calls made to his cellular
telephone number to be received whilst travelling. To this end, systems have been

developed which allow call diversions to be set up to allow calis made to the user’'s



,ti 4 2 8 APR 2004 3 t cellular nunber to be transferred to a destination
node of the tracking radio system The destination néde ma eAPQ 3oard
~handset tenporarily allocated the user's cellular identi ty,

an onboard base station capable of wireless connection to the user S own
cellular tel ephone. Systens of this general kind have been 5 disclosed in
I nternational Patent Applications W99/12227 (Nokia), W94128684
(Nordictel) and W98/ 26521 (Ericsson); European Patent Applications 0920147
(Al catel) pHiflHrsef tbRehesnsterrsd Wb tdektinARe Addet &IOS LMY PRIEHstem.
Application 2310973 (Mt orol a% An onboard base station can be integrated
W th other Tbﬁmgaﬂ@atwys@wa\fa ¢ R erPoart AbndsshttedipotsFily lallodpied the 48¢TGN' s
Lransm L elen iRy ot ridiod On WABALE BAL Lrarkin! dholBleClt Whelbss conngption
co- operatlng, S0 as okee e|r power w thin perr% te Tte TG s
made possi b ehbyusen’si nmntcelbnardrtdetbhmed Systdnie dfnthés ngeriecal akind alpplei begn on

filed on.the sane.date e.present .appl i caty ] a i '

ref erenc H?g@ie?é'hg F’?%'P P?‘ P "e{'g%tp&"ﬁao@é‘st@ﬁo"%%&%WN\REQLhW%?%%%“

appar at us lr%rtnefenembl WOPE2682 1 (EAtsson);pBUdbedi Ratént’ Fppli€dtRMmen0BZOLEL | ONS
lgn _instructions in the sw tching system of

Zyzég?néot 'é‘? é%t'smm@atﬁsggf i@st&émweﬁzt 7af WnitedsKingdemdiatentafipriicatien 1 o a

t el ephone appPEIAE UROtHAR). AWohbodrl Basé 8EARM éa%l @&%Hgﬁt&@w.&r&héyéﬁmcﬂr e
diverted to the said termnation point in the first”telecommunications

system t haysigipar aliaysing dega! iconirgl sbahe bape tstation|s stansittes) @pdthosd ohtheons
systemfpr | be
S SL 18" BT WS SRER L SRGAE AP 3k 45 (EBTIPpEREP At pbfndd ©

an interfbogs.neans bet ween the first tel econmuni cations system and the
switching syst of the econd el.ecommuni cati o nterface
nmeans conpri si ngﬁl"?m’zgnsnﬁ Pﬁaf‘E%t &Vt &7 Hé"egat“? cH'isﬁéggéls'Pe ?hg'ferf'ﬂté""ai:

t el ephone agiaswdruSiléds dnntise sdmesplatd fasetheo prdseht Ngpplicditd, | aith bpplieamest i ve
of the true ogeratl ng :ﬁ itjon of th‘fx t el ephone appar.atus, .and nmeans to

féePon an Hn

gener at e afff¢RR% RRETY fRtec hf n §ertpatbem 1999 iwhish proyides apartesded

for theg efe?RingMhgER REAhatton béint BE aSrist 1digddrmMahicafiomOsted 1d hﬁ.afté cail
t el ecommuni cati ons system when the tel ephone apparatus is indicated as
bei ng in diversion instructions in the switching system of a second telecommunications

system such that calls initially directed to a telephone apparatus usable with the
"second telecommunications system are diverted to the said termination point in the
first telecommunications system, the apparatus comprising means in the first
20 telecommunications system for identifying the telephone apparatus from which calls
are to be diverted and the termination point to which calls are to be diverted, and an
interface means between the first telecommunications system and the switching
system of the second telecommunications system, the interface meahs comprising:
means to indicate to the switching system that the telephone apparatus is in a
25 specified operating condition, irrespective of the true operating condition of the
telephone apparatus,
and means to generate an instruction to the switching system to divert calis,
intended for the telephone apparatus, to the said termination point of the first
telecommunications system when the telephone apparatus is indicated as being in
, 30 the said predetermined operating condition.
in the preferred arrangement the first and second telecommunications systems

are a satellite telephone system and a cellular telephone system respectively, the



the first

and second tel ecomuni cations systens are_a satelli

30 the said predeterm ned operating condition. in the preferrezs%aé\ig-,g%ﬁgﬁgt
4

'system and a cel lul ar tel ephone systemrespectively, the 2 APR 2004
identification information being a user identity associated with the

t el ephone

apparatus, and the network address of the term nation point.

Q her aspects of the invention disclosed 4n the aforenentioned
International patent application provide the novel features of each of

i vi dual ioBniflaRATOIRIGOBeIneY S AEr MBhALYCUSOREAB! R WY TekhEone
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t he
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cel l ul ar r&dﬁ’ée §R§F‘l’ﬁfaﬁ’b° §V§‘F§'ﬁ9h§{ﬁ‘?{§f FRPEEiNgt 7 gnpveeblssceliviap Gvateme on

such cont
cel |l ul ar

ba@ah | shicde, & I8 i Aihg N io i
r bbar@ak [ veehicle, & filiedaddtiulp rQBJB%wﬁt‘%@ﬁ ﬁgerﬁ,yﬁﬁcg%strgg\ma%%ﬁgtlhbﬁgj
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the fixexl 6ebd vbifar Aditdhisa\ LN I | 25 call diversi
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nmeans res

‘the cel | ul terheae Switghinghsystemocdnaediederot enk bo nhdre tasw ardvisesioer statighs for

swi tching V& . Ltracki radi.o |jnk. In the enpbodi nent
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20

25

30

ty, gode of a cellular, radjo
ysleém n response to the detection of the presence of a cellular radio telephone in

the area of coverage of base transceiver stations, and the fixed cellular radio
switching system having registration means responsive to such control calls to

indicate to other switching systems that calls to a cellular radio telephone currently

to

ting

serverd by the moveable switching system should be initially directed to the fixed .

cellular radio switching system, the fixed cellular radio switching system also having
call diversion means responsive to such controi calls to allow incoming calls directed
to the cellular radio telephone to be diverted to the moveable cellular switching
system by way of the tracking radio link. In the embodiment desecribed in that
application, the movable system has means for generating an association between a
destination node of the tracking radio link and an identity code of a cellular radio
telephone, and means for storing the said associated identities in stores associated
with the fixed and moveable cellular éwitching systems, thereby allowing both
celluiar radio switching systems to translate between the cellular radio identity and

the node identity. The apparatus is arranged such that calls directed to a cellular

&



30 t €l ephone, and neans for storing the said associ ated identitleE§ APR 2004
stores associated wth the fixed and noveabl e cellular swtchi f?g syst ens,
“thereby allowi ng both cellular radio switching systens to translate
between the cellular radio identity and the node identity. The apparatus
I's arranged such that calls directed to a cellular ,y t 28 APR 2004 5

t el ephone currently co-operating with th& noveable switching cellular
systemare diverted by the fixed cellular switching systemto a node of

t he tracki ngiepReHe codsiBMcoltkizigt Rahi ﬂﬁnmowatﬁé%%w%f@d &Vflfné} £J§‘%?{ﬁeé cbul ar

radio identity, the node having neans for connectin to t
nmoveabl e cé'YQﬂ%’rszWetf@?ﬁdrﬁf“B‘?EFefﬁphlng syskermtsve abtie of &%’wattiurhg reglics st

havi ng nea ciated with
t he node aﬂ% gutth F(n?%ér{t@el%gaﬁﬁ Q"ﬁte Ce ﬁ'igfé c{'o Ilden ehﬁé\?ﬁﬁ aY'IRgmeans
i dentity. Ifor tbenecdhg shaucall e elpélmm/eaylstcmnsladembhnhg&yh&nﬁ lapd ahe mesvealbie oned
I-nt er nat Lonal. Paten% P}g icati ons the .i nt rg ac%Ll nits are arranged to

appear t3 tTACEINS VRIS NeV'oP dugansfor retjgying the rigtwotk igentiy aSseqisted

system to wikh tHe ridue aﬂ‘ﬂh'bhmd'lﬂ'md’;‘auttoltﬁe h@lmwteré hbie W.k@g fieht iddrkippugh in
fact no radi o base st kns are actually contro Ied b This I nterface
unit may t heref Jt B'BEPILEALTIARIUNE T51RS esopbed imthe B‘a&n@ttoeemﬁmnpw

The swi t chipagen$ )é%blﬂﬁ'tlbﬁ§ e inteR el s He TR B&éoct%t df¥dar id tﬁvﬁikéﬁﬂ %}s%%n‘?r S

that the user is work gbto the "Virtual" Base Site Cont ores
the user défaf|typica Hdé,o B9E s§tatien Lanosnol eHstReyi Bt avhickf \thi) mobife thaedsearie way

| | b L
5 Ly 210 bR i Py U R i 1

d| ver si on iThistintectace mpitwhay theyéfote h@peamdéréd ltdﬂeeww;ahaﬂgaaays‘:ﬁﬁnu:odttbu&ave
cone from dset Virtual" Base Site Controller.

This call vesé’"é{)hwgﬁ’{éfmé?f’%ﬁg‘i‘g' gé"to 'Bﬁ‘r’l?ﬁatf% TS Miefey, FeRiStE TR taRTRaNES ¢ hat

if the " \/isr norkin Basmesr\r.auaonmml BRé CHRMBAaNY Ostaresdtte L&AVl et ed

to . the nobi Jve unlt 20 WB ? a Ilne" response (or sone other specified
condi tion), VEEPY &0 ‘E’"t e%te'd. h 40, the FampywvaYoredt wrstldhdpk @ mobile unit

| nt er corgeqorking Qo an§RES bdsatkifdl EGREdleY 8 WHIES it lsnéﬁmlaéftehh%?%tef'fgﬁ uni

satellite term nation point to which the user is connected ertace
unit does AEP JeRCPERS:a ﬁﬁ'hF‘WQ’rS'th@Stréaﬂlomommcm vgth appeartte nhssesrwncdmng syEkem

(which i St@ﬂgvé)ﬁ&ﬁé‘tﬂo\ﬁ‘?ltﬁ P@ﬂ%ﬁ@sett Ob\f U\{ag 9 htgtr ];‘\%F &Eﬁp #5%2 fb nrt]:’;ﬁ{ead

almays returns usy si gha
i nt erface Uhistcalndiverspsn mstructien tiv seeamr th aimy sd.nwhl‘r@l systemi blidh) 3ha#Xif Ihé ng
for “Virtual” Base Site Controller responds to a call request directed to the mobile unit
20 with a “busy line” response (or some other specified condition), calls are to be
diverted, through normal network interconnects, to a specified directory number,
~ namely that of the satellite 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
25 “line busy” signal to the switching 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 first
telecommunications system, so that they can be reinstated in the switching system

' 30 of the second telecommunications system, or transferred to another
telecommunications system, when the telephone apparatus makes contact with 2 real
radio base station, thereby initiating a handover procedure from the “Virtual” Base

Site Controller to the real one.



t he tel ephone apparatus prior to the diversion to the second networ k beihg
set up. This allows these settings to be retrieved when the usgr']g APR 2{]01;.
‘di sconnects fromthe first telecomunications system so that they can
reinstated in the switching system 30 of the second tel ecdrmuni cations
system or transferred to another teleconmmunications system when the

t el ephone apparatus nakes contact with agreal radio base station, thereby
initiating a handover procedure fromthe "Virtual" Base Site Controller to

the real one. 2sBof\PR 26834d caf aftRRigk do %é@gé?@dcéﬂaia} & MR el Palid GHilSEL " S

cel lul ar tel ephone be made whilst a «call is in progress to the onboard
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It may ve fro ed by one s round ,station) to
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changes. Tetatios (oyrsatatlics bhom,e;wise),nmmvfmmthe aRdaOddvaest ¥ bhe sERAMS O
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system when such a change takes place. Al'ternative termnation

poi nt nay Heans IaFigerIthe agsiress of terpingtion netnssemtmmrpr SrteD, MEans ito gcoftk
nobi | e i {hdhBed o t5s 5581 AR %St ni.t V\/m Sy L1 not
.be apparent tget he sw t chﬁ%ﬁ sggsswghlgng&% % ﬂ‘?f "‘?q@? ?:Lésltv § K dnglea% 1 uval
15 base simedifothe dIVIeemgn lrt;ftrdctnm frr ﬁ'ﬂissmltclanglevtsuea'i whdh\etich 4 bRdrigéctaken to

the revise t ermm natian point. The inventions disclosed in
t he af or en@ Tl %éaﬁﬁ% tn?'t Tination Rejpt P’E&f&?ﬁ E'Z\?'?%ﬁ’ss'%f"ow repRat e stsi on
of PSTN- conpprockdse cspsaag hhe aldbile LRIt tb®eUseEgistefad Withithe iteAbL® Onit N(viHigh
first tel ecam*ru i cati ons network, However, nodern cellular tel ephone 20

syst ens . hat apnAseRY; 19 TheosWitehing svstebn| as ittwil RRseeive jhe samRroiRualh t he
GSM stgndssd dife c&Mesiler)VRFHALS 1RAMICE ndvo\a)- d.b&thh?ﬁ(&&lda%@&hé‘%%@é&

data nessages are carried over a separate data net and cannot
di verted tdeesgiof the tarminationRainty y nunber, such as that of the user's

current satel lifig tﬁb@ﬂtﬂﬁ"als QE%IB&% St e4h|t=.-' tgfore%itg{t%%gfi {e?nat!o%aﬁs;sagt%}lta ted

with the user's term nal e sane way as
applications allow the dlversmn of PSTN- compatlble speech calls to the user’'s current

location in the first telecommunications network. However, modern celiular telephone

20 systems have other capabilities, in particular the data system known in the GSM

standard as “Short Message Service” {(SMS). In the ceilular network data messages

are carried over a separate data network and cannot be diverted to a different

directory number, such as that of the user’s current satellite terminal, or the satellite

address currently associated with the user’s terminal, in the same way as voice calls

25 because the PSTN cannot handle them. Moreover, with regard to arrangements in

which the call is routed to a standard satellite telephone terminal as provided in
aircraft, such terminals are not equipped to receive such messages.

A first aspect of the present invention provides a method of converting data

messages originaily formatted for transmission over a first telecommunications

30 network for generation of a display on a display unit of a first type, such that

messages can be transmitted over another telecommunications network for display

by a selected display unit of a second type forming part of a server-based information

display system, wherein the address information in the original data message is



25 betause the PSTN cannot handl e them Mreover, with regardﬂé
arrangenments in which the ,call is routed to a standard satel tépgeaggfbhone
~term'nal as provided in aircraft, such termnals .are not equipped to
recei ve such nmessages. A first aspect of the present invention provides a
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over a first telecomunications 30 netwoyk for generation of a display on
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information display system conp
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information display system for recelvmg messages generated by the apparatus
defined above, for display by a selected display unit, the server comprising means far

20 converting a data message formatted for display on a display unit of a first type into
control instructions suitable to display the information content of the data message
on an information display unit of a second type controlied by the server, the
information display unit being identified in the data message

In the described embodiment the data message is originally formatted for

25 transmission over a cellular telephone network for display by a cellular telephone
handset. The data message may be generated by the cellular switching system in
response to a message being deposited in a call answering system.

In one arrangement, prior to transmission of the amended original data

message to the server an alerting data message is created, indicative of the presence

. 30 of the original data message, addressed to the server of the information display
system, and carrying address information appropriate to the selected display unit,

thereby causing the server to generate control instructions suitable to display an

alerting message on the information display unit so identified, and wherein the
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informati on display unit being identified in the data nessage In the
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~transm ssion over a cellular tel ephone network for display by a cellular
t el ephone handset. The data nmessage may be generated by the cellular
switching systemin response to a nessage being deposited in a call
answering system In one arrangenent, prior to transmn ssion of the anended
original data nessage to the server an alerting data nessage is created,
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reference 1o the, F'h%?gl_res, in which: Figure 1 is chematic agram
‘relationshi ps between the systens which co-operate

showi ng t h&'9fitctn ¥ _ _ _ . .
to formone enbogga®nts qf 4 hecHemariat 'der%]rarﬁ ! gHﬁ\ginéngﬁe afu@%fié@aiﬁ%e@éﬁoﬁgpigadi ng

schematic di agramof the network term mation ass
equi pent , beipveen the systemgswhigh cowppiate ts Exmdid emnbodiakat bEthd iavésican boar d

an aircraft Figugg,R »Ss3 HA9 RM:show n a(rj&. of an_alternative =
arrangenent of ne?_worﬁ ter ﬁ?%ﬁgl{%%?s\%%?gﬁgﬁ 'FHPmC Bt e ngtveK trmination
cel | ul &b t edHsevcatedndadt réading eqdipitient, WHIEHTHOF GillGEtARRANpSRHRYEd duili NBe
functional srselmat %Sho'{ﬁ? a %0 bet V\gtrenn t he conponents of the fixed part of
the first TBrSESHRTTNI%AENAEEE, whi ch co-operate in the invention,
Figure 3 is a diagram showing part of an alternative arrangement of network
termination, arranged for co-operation with a cellular telephone handset
Figure 4 is a schematic diagram showing the functional relationships
20 between the components of the fixed part of the first telecommunications system
which co-operate in the invention, )
Figure 5 is a schematic diagram of the switching system, interface unit, and
associated parts of the second telecommunications system;
Figure 6 is a flow chart showing the process by which a diversion is set up in
25 the second network to a termination connected to the first network
Figure 7 is a flow chart showing the process by which a cali coming in to the
second network is connected to a teiephone connected to the first network
Figure 8 is a flow chart showing the process by which the second network
restores the original settings for a telephone when it disconnects from the first
30 network.
Figure 9 illustrates the forwarding process implemented to a data message.

Figure 10 illustrates a conditional forwarding process for a data message.



Figure 5 is a schematic diagramof the sw tching system int erd agmy Rk |
and associated parts of the second tel ecommuni cations systemM Figure 6 is
~a flow chart showi ng the process by which a diversionis set up in 25 the
second network to a term nation connected to the first network Figure 7 is
a flow chart show ng the process by which a call- comng in to the second
network is connected to a tel ephone connécted to the first network Fi gure 8
is a flow chart showi ng the process by which the second network restores

t he original set Figyps ?bﬁné Ti2eshoyh Shecgenesal drtandemenhnbttesvarioumcpmponéntst
30 network.,,Fl € L1:HSt 1, orwardi .or S ed to a
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arrangenment of the varj.ous onent s I ch co-qgperate in_a further

enbodi ment of t h&' 4 Re #)?B%Sgglﬂﬁﬂ’r@eﬂetgﬁ%\ﬂg°P?f@t'g?rﬁ€§élﬁﬁg‘b9gme@f‘e- bor ne
parts ansl Figure FAgurtN& ikiaxBsly cheaWhewRsS dall BRveiston frodBse ForldseARHerl 4hs how
t he net hod of operation of this enbodinment 5 Figure 15 is a flow chart

showi ng a E¥PTHIPPRGIMACKYRYS Shutidpwyise when the systemhas to be
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using a standard sw tched’ ul ar network, using the m nol ogy
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"1 nt er nB) " packet meiwmgrkae shigesreusied g of carryadata soveh aadistridated cdrapute# network
Protocol™” %I P). Thus,, t he. context clearly, demands ot herwi se,
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routing fUuRRkbEHIS (IPN ThupokREs thebumek: Blealif demiahas otHerwided Wh§ réfefdiedsnt he
general arrangenent of the various conponents which co-operate in this

enbodi ment MRGPEFItERLIoN; o witehing includeshthenequiivplentr fopting duketiongaina packet)
are shown aswddk bf thi®RHmd. Signalling links used only for call set up are
shown as broken_|ines. The onboard part 2 (shown in nore detail in Figure
2) conptd ses onefigyrendradows(thgagrnseal ssrzmgemient bf the viahieus icompoaents evhich

ar r angenengy gfie b0l GisSemBbfimelE NRE Rat B%ic links {which can carry speech, data,
etc) are shown as full lines, signaliing lihks used only for call set up are shown as

broken lines.
The onboard part 2 {shown in more detail in Figure 2) comprises one or more

20 handsets 25 (which, in the alternative arrangement of Figure 3, are the users’ own
cellutar telephone handsets 31), connected to a termination point 20 of the satellite
network. The termination point 20 is in communication with a ground station 4,
shown in more detail in Figure 4. In this embodiment, the communication link is méde
through an earth-orbiting satellite 6.

25 The principal components of the ground 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 network (PSTN} 8 to other telephones 85, and a Card Management System

30 42 which authorises the use of an individual terminal 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 sateliite terminal

and the corresponding celiular telephone user identities {not necessary if the cellular



cel lular tel ephone handsets 31), connected to a term nation point 20 of the
satellite network. The term nation point 20 is in conmunication with a
ground station 4, shown in nore detail in Figure 4. In thi ‘g$qp

the communication link is made through an earth-orbiting s te 6. 25
The principal conmponents of the ground station 4 rel evant to this invention
are an antenna 44 whi ch comruni cates, byi@ay of the satellite 6, with the
onboard system 2, an Access Control and Signalling Equi prent (ACSE) 40
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72, 15 to the PST{%Cg Bﬁ thus t ot her tel ephones 85. A nobile telephone 75
t A&

may est abl [3#P <Y Bﬁ%e oYtetiens F4sén srderi smsmake jandorageivet o
make and r egephshe chlﬁ'.l G’M&Qﬂﬁw@ﬂi |75alsJ %Id&%@“ﬁm%oﬂ.&ﬁaﬁoﬂcﬁ §r”a71 Viviich O

Location Regjster" 71, which maintains detail ose C
t el ephones ™R8N details, ot shesse callylery telephonene?5 currently CO—ODeratmg w:th the

network 7. Mobile telephones according to the “GSM” standard are capable of co-

20 operating with different networks (“roaming” between networks). To allow this to

take place, when a mobile telephone 75 changes from one network to another, the

ngtwork to which it has moved retrieves data from a “Home Location Register” 73

permanently associated with the handset 75. The network 7 in which the Home

Location Register 73 associated with a given handset is to be found is identifiable

25 from the handset’s identity code. The Home Location Register aiso records the
identity of the network 7 with which the mobile handset 75 is currently operating.

The “host” network 5 operates like conventional cellular network, but is

provided with an interface unit 52, which interacts with the mobile switching centre

50 as a base site controiler would. This interface unit 52 may be in addition to one or

30 more base site controflers (not shown)}. The interface unit does not interact with any

base transceiver sites or mobile handsets, but obtains user details {in particuiar the

identity ¢; a mobile handset) from the card management system 42 to aliow it to

appear to the switching centre 50, and the HLR 73 in the user's home network, that



netwdrk 7. Mbile tel ephones according to the "GSM standard are capabl e of
co 20 operating with different networks ("roam ng" between networks). To
~allow this to take place, when a nobile telephone 75 changes from one
network to another, the network to which it has noved ret BieviRR ¢dfa from
a "Honme Location Register' 73 permanently associated with the handset 75.
The network 7 in which the Hone LocatioRqRegister 73 associated with a

gi ven handset is to be found is identifiable 25 fromthe handset's identity

code. The : [ l.ster so_records . the _identity of the network
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to one or sitelirererases Sotthe cafMlIite hbffigal@d0t shown). The interface unit
does not _interact_ w th_any base transceiver sites or nobile handsets, but
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noted that one variant of the method according to the invention does not make use
20 of the card reading apparatus 23,24,26, although it may nevertheless be present for
' use by other customers of the satellite system}.

Further user terminals 21a may be set aside for non-voice applications, for

example an onboard facsimile machine.
The user handset 25 provides the usual keypad, microphone and earphone to
25 allow the user to make telephone calis. The user handset 25 and the card reader 23
are both connected to a processor 26 which converts data read from the card 24,
and keystrokes input from the handset 25, into data signals for transmission over the
radiorlink 28. It also provides identification data indicative of which of the terminals
271 it is. A further processor 27 performs analogue/digital conversion of speech

. ~ 30 signals from the handset 25.

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.



SIM (Subscriber Identity Module) of a GSM standard cel lul ar tel ephone. (Pt
should be noted that one variant of the nethod according to the invention
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Instead of the terminals 25, an aiternative arrangement may be used as

shown in Figure 3. In this arrangement each onboard terminal 25 is repiaced by an

20 onboard interface device 311 to which a user's own mobile radio tetephone 31 can
be connected electrically, thereby allowing the mobile telephone to be used without
using its radio antenna. It is a modification of the system described in the applicant
company’s International Patent Application WQ087/36442, published on 2™ Qctober
1997, to which the reader is referred for further details. In this modified version a

25 GSM (Global System for Mobile communication) mobile telephone 31 comprises r.f.
transceiver circuitry 32 coupled to an antenna 33, base band signal processing and
control circuitry 34, a rechargeable battery pack 35, a switch 36 and a socket 37.
The processing and control circuitry 34 has a data output terminal 34a coupled to
both the r.f. transceiver circuitry 32 and a first contact 373 of the socket 37. A data

. 30 _input terminal 34b of the processing and control circuitry 34 is coupled to the r.f.
circuitry 32 and a second contact 37b of the socket 37. A third contact 37¢ of the
socket 37 is coupled to a control input of the processing and control circuitry 34.

Fourth and fifth contacts 37d, 37e of the socket 37, which are respectively for OV



I nstead of t+he ternminals 25, an alternative arrangement may be used as
shown in Figure 3. In this arrangenent each onboard term nap §28PRs200épl aced -
by an 20 onboard interface device 31.1 to which a user's own nobile radio
t el ephone 31 can be connected electrically, thereby allow ng the nobile
tel ephone to be used without wusing its radio antenna. It is a nodification
of the system described in the applicant 13conpany's International Patent
Application W97/ 36442, published on 2' Cctober 1997, to which the reader
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20 output of the power supply unit 315 is also coupled to +V input terminals 312a,
313a, 314a of the control circuit 312, the user input unit 313 and the modem 314.
The modem 314 is coupled to a telephone line 317 and the power suppiy unit 315 is

arranged to receive power from an electricity supply 319.
When the user wishes to connect to the interface unit 311, he connects the
25 plug 316 of the interface unit 311 _to the socket 37 on his 'teiephone 31 by a cable
{not shown}. The voltage on the third contact 37c of the socket 37 is detected by
the processing and control circuitry 34 which thereby determines that the telephone
31 has been connected to the interface unit 311. The connection of the battery 35
to the power supply 315 by way of the connections 37d/316d and 37e/316e also

’ _ 30 allows the battery to be recharged.

Once the processing and control circuitry 34 has determined that the
telephone 31 has been connected to the interface unit 311 . it sends a control signal

to the switch 36, causing it to open, isolating the r.f. circuitry 32 from the battery



316 is coupled to the interface unit's OV supply wring. The user i.nput
unit 313 is coupled to the control circuit 312 for the input2@af ABfepjps
—conmmands and the output of display control signals fromthe control unit
312 to the user input unit 313. The +V 20 out put of the power supply unit

315 is also coupled to +V input termnals 312a,
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circuit 312, the user input unit 313 and jpe nodem 314. The nodem 314 is
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identity of the terminal 21 {step 603) and transmits the data to the interface unit 28.

Alternatively, the'se steps (602, 603) may be activated by the user without a
card, by dialling an access code (divert request 602) followed by further keystrokes
1o identify the account to be used {terminal identity step 603}. These keystrokes may
include the user's MSISDN {which, as his own directory number wouid be known to
him). To prevent misuse of the system by unauthorised personnel, a security code
(Personal Identification 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
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 terminé! 21a other than his own at
seat terminal 21 to be selected as the destination for. incoming calts. For example, if
his MSISDN code (or one of them) relates to a facsimile machine having celiular

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

PR ¢S MBS Il evia the firstrrentasts 3Jkl 81680f the ch

In

e f.



requires this service, he enters a code on the keypad of the handset 25, 31
which causes a divert request to be generated (step 602). 9TheARfet?8i4 s from
- the card 23 (or SIMof the handset 31) are then pasSed to the processor 26
which al so provides the identity of the termnal 21 (step 603) and -
transmts the data to the interface unit 28. 20 Alternatively, these steps
(602, 603) may be activated by the user wsthout a card, by dialling an
access code (divert request 602) followed by further keystrokes to
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whose oper dPSTH) §.st eps 802 to 805) will be described later. The G ound
Station 4 shown i,n Fiqure 4 has a radi Q antenna system 44 for . )
A card “management system 42 comprises a data acquisition unit 47 which
20 reads data transmitted from the card reader 24, and/or keyed in by the user, to
identify the type of user, confirm the user's account details and arrange billing for
any calls made, through a billing system 45 which raises invoices, or interacts with
the systems of a credit card operator or bank. |
In the existing onboard systems a user cannot receive calls, unless the caller
25 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 ser\ring satellite or
base station.
. The 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
' 30 Register 73 of each network 7 (Figure1) whose subscribers are to be given access to
the service, which stores a concordance between the card identities and the card-

holder's cellular radio telephone number (MSISDN: mobile systems integrated services

data network number), on request from the data acquisition unit 47, which is



15 communicating with the term nal 20, through a satellite link 6 ar '
otherwi se. Signals are handled by an Access Control &ignalli n@ SEQfHPprzﬁQﬁ

- (ACSE) 40 which carries out switching functions to route calls to or from
the public switched tel ephone network (PSTN) 8. A card mandgenent system
42 conprises a data acquisition unit 47 which 20 reads data transmtted
fromthe card reader 24, and/or keyed in1By the user, to identify the type
of user, confirmthe user's account details and arrange billing for any
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such trans!"&TEHOY 10 OFNHEd, dRBERItRM S taleo getseadidncthe ysesimpfiomsd t o
a regi stier bdwbrk ¥.he ground station by the operator of user's hone network
7,. when the network operator provides the user wth the card. The operator
of the home net wdihg oPetian Phthe: sroundstatipncdmilimsey be destiibecowithHefeence
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to be used on board the aircra w t hout
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by readi ng/ 1 by the user ing it in, the
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is provided by the onboard apparatus 20).
The data transmission unit 46 then generates a signal for transmission of the
celluiar user identity, together with the identity of the terminal 21, to the celiular
20 network 5 acting as host to the interface (step 607). This host network 5 will, in
g_eneral, not be the same as the user's home network 7. The further steps (608 to
615) in this process will be described later, with reference to Figure 5.
if a cancellation signai is received from the aircraft in respect of a given
terminal 21, (step 801, previously discussed) fhe data transmission unit 46 transmits
25 a “canceilation” 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
special code, or for all handsets as the : It signals received by the radio interface
unit 28 over the aircraft’s data bus 22 inc  :tive of the imminent end of the flight.
An embodiment of the host network 5 of the invention is shown in Figure 5.
30 Its operation will be discussed with reference to Figures 6, 7 and 8 in this network 5
an interface unit 52 is provided, which is arranged to appear to the switching system

50 as if it is a normal base station of the cellular radio system.



(see steps 601 to 604 already discussed) and if it identifies as t hose
details as corresponding to a cellular user (step 605), it pet 2ﬁ4the
cellular user identity fron115 the store 43 containing this concord %
fromthe HLR 73 of the user's honme network, (step 606). (This step can be
omtted if the user's nobile network |dent|ty I's provided by the onboard
apparatus 20). The data transm ssion uniti#6 then generates a signal for
transm ssion of the «cellular user identity, together with the identity of

the termnal 21, o okdee toedd tHisif the JRtePREYRINK 52 AChloVRied SO ddtd dchEi |tion
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own identi fineaisspp éi:.%hﬁ r._.a_concordance provi ded by the
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20 (Thre request for routing information” signal was provided under the GSM
standard as a means of obtaining routing information for data messages intended for
a destination for which only the MSISDN number is known. However, it may be used
for other purposes, such as that described above).
The telephone identity {IMSI), whether obtained directly from the card reader
25 23 or handset 31, or indirectly as just described, is passed to a network registration
unit 65 which exchanges signais with the mobiie switching centre 50 in the same
way that a real celiular 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
30 that the mobile handset is now registered with host MSC 50 {step 612).
ft shouid be noted that, although registered with the host MSC 50, the user's
mobile handset is not operatively connected to the host MSC 50 - in tact the mobile

handset may be switched off to allow the card 24 to be used, or it may be connected



acquisition unit will receive the MSI SDN, and not the | MSI. &;@e rEga{ al'so
be a PIN or other security code, which is checked by the da a@?ﬁl tion
unit-54). 15 In the GSM standard it is possible to obtain an IMSI if the
VMBI SDN i s known by interrogating the appropriate Home Location Regi ster
73. To do this, the interface wunit 52 transmts a "request for routing

I nformati on" signal, using the MSI SDN (Stﬁ 609). The standard HLR 73
responds to such a request with a signal i ch includes the II\/BI
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handset ma e & ko089 T PaRileisen iaurrentysregistared gheret nay be

‘connect ed 2 8 APRhe20&t4 ddduisitioh USIES4 B Md Hteddde 5PNRoWS N
aircraft, an \Q/Eere in the world within the cgverage g?‘}ga'?%s g?ﬁgpgg%&loﬁyte

network. T ofsthgetesmination Rqintg 2 gteapycalli diversiom instsictiontérin 56, avhictsent
by the Ho af 61
y e MeyenkRfed A @BlvEﬁg:lnslBt?sry st tl%hetor}ﬁ%%egz { IEE 65%) 'EF“P ﬁ% 2 g%-\dla@

store 57 records a copy 5 of the etalls o
(step 614) divesh\aeRDa-Rent; yandaﬂgerate@osm’qgﬂml stodidrthe miobiid @nitsgppear @o Nt

t he * t k 7 he HLR 73
orovi dedS| o SeRar e BRALPed\ iy B'cef ST iRl ta 't B8 b e o

currently He aoemdlfxe@odanwnnumber i thie qHsesed ta.rnﬁ.agmngmm anYyor P§QM Ng
bil.e yser. wil.l now 10 be directed to the network

calls inten e
5, as the rr‘g%qﬁf'eg g" ‘9?88?‘? ‘enty PvPEigns et uetion eanlacesRay Rieious tetra¢tidnon
unit 54 i n Heltkinithe MLREBE FurtheP¥etBings Gfayl BIENAUE §6 18 %all diversion instruction unit

586, such as the identification of a termination point 21 to which a data message is to
20 be sent when a call is diverted to another termination point 21a.

Of course, there is in fact no mobile telephone connected to the interface
unit 52, and therefore it is unable to connect incoming calis to the mobile telephone
in the conventional way, or to identify the current true operating condition {switched
off, busy, ready for cails, etc) of the mobile handset. Instead, the system responds to

25 a call attempt as will now be described with reference to Figure 7.

When a cali attempt is made {(step 701), the home MSC 70 to which the call
is initially routed 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

30 to the currently serving base station, which is in fact the interface unit 52 {step 704).
If the disconnect procedure (to be described later with reference to Figure 8) has
been carried out, the call will not be connected to the onboard system (step 705),

and instead a signal is transmitted back to the home MSC 70. Otherwise, call



nunber of the termnation point 21 to a call diversion instruction unit 56,
whi ch generates a "divert—on busy" instruction to the VLR 528(@&3 2@%5)
-This is a standard divert arrangenment, and operates such that should t he
nobile unit appear to be 15 engaged on another call when a call attenpt S
made to it, the call attenpt is diverted to a specified directory nunber,
in this case the termnation point 21 or12l1 a, identified by its AES code.
This diversion instruction replaces any previous instruction held in the

VLR 51. Furdtfepipts eddeivegyng iRrifBdinitnsd bR ﬁaﬂdied%wgﬁzﬁﬂ PEe8B hirndfihd Qﬂxtun' t
56, such as the identification of a termnation point 21 to which a data

message is %o Whith putesEticalihesiuscalpusys signpbra eay sechurrsumey (stemr AP®ailhen
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current ?W@rnﬂﬁﬁrﬁt |2r:|g epdh}dr)l_on (switched off, busy, ready for calls,

etc) of the nobile’ han stead, the system responds to 25 a call
attenpt as will hothdeverasthat lthe destinatiaf esraivee 21Q f5i 8ot the teriri 28 Gk |

attenpt is nmade M5C 70 to which the call is initially
routed obt é’i"ﬁ'é'a*e&j iHE{)HE%Hﬁ? etfen(?”EJFF‘é?ﬁt handlipg dinitop 8t Ak the (Areund-based
t el ephone (b@ice’ Ori} 52amdy M él@&@eulélﬂ:httlﬂﬁt Wﬁﬁ&\lrérya Rlest E'Qﬁéssw({’oqge
(step 703), directs the call there (step 7 . The host C 50 in turn

transmits UAY T MSISRN%Rpered toshe ﬁerr@ualr%h |tgxe sell wwgsbawhsgamntcﬁa alahi ch
is in fget Eﬁ\ﬁ-aiegtaeﬁéﬁcrﬁeéﬁébE (?m%p(ﬂﬂpfom@nsm.és og){&eth@ RERLOH tte%%cﬁﬂ':”e

(to be descrlbed |ater with erence to een carried out,
the call wbwwmopf e Msth&6t é’&TNOB,t hrd @atadiae dvstyest @B ( (step7 726 dither ajuting

I nstead a b toth rw se, caII 2
8 APR 2004 at?Hear%rBétrs'Pglzd(?e}st\'fgg ab'%%lg%a %5k ”3 "]f\?/F?Ff‘ang‘eatPea LR P a
cal | requeme tﬁtmﬁalr@ mlmatta fE&:mwhlm&agéWés@adi Ity Hie Héﬁlfbean"é%blﬁ)f thb gnal
to any such rg&g? 706%‘?{ The on receivi n%the "busy

signal , r et9M f"ne ! ?'ﬁ'ftﬁ'ﬂrﬁ{??%ﬁ? Jesprbadhgbover %TBPEQ%W%Q?

al | ow n‘Eﬁ | HisblayEédusifg Hﬁ‘eﬁmeﬁibﬂit ér’fiéﬂhﬁﬁh‘nehhgyﬁgﬂ:l'\b.& to the user 5 term nal
21, 21 a (step 710). In the event that the destination term nal 2la is not

the terninal 21 ’Fr?a%ewaﬁ’ icgl! ieateapttin dnades ttheicACER, 4Q mayddentifychatthie divertl i ng
unit 58 of inkhBctrPHIthfas&d ad |@§§Euﬁ&ﬁlwm4dllﬁéf%rg% %ilver QPnﬁrHﬁ%‘htrné‘t

whenever a nessage addressed to the user
terni nal 2default igenditipn in seghecasendndd iarrgngeifor 58 setend &8Il gmbercmteeﬁedaodaéa

message (ShL&RsMokderhdlf a&c{ré‘&s fHot %'hgumtl B |sehr'ar?1§tnre V%EJII'kng TR Tead may also be

20 sent a data message to inferm him of the new voicemail message. This message
would normally be sent to the mobile unit, which appears to the MSC 50 to be co-
operating with the interface unit 52, so the MSC 50 transmits the data message to
the interface unit 52 (step 711). In order to inform the user of the new voice mail
message, the interface unit 52 now regenerates the data message for forwarding to

25 the user terminal 21 via the 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
switching via the MSC 50 and PSTN 8, nor for handiing by the on-board terminal 21
as it is only equipped for voice. Because the IMS! is recorded in the HLR 73 as being
registered with the “Virtual” BSC, or interface unit, 52, any other data mességes

30 intended for the user will also be routed to the interface unit 82, and require
forwarding to the user. The way this is achieved, agcording to the invention, will be

discussed later, with reference to Figures 9 and 10. As with the call alerting process



by way of the MSC 50, PSTN 8, and satellite system4, 6 (step_712) .either
‘during the call or after it ends. Such a nessage can be used ﬁgrAéRaﬂp@e
.to alert the user of the termnal 21 that a facsimle nessage addressed to
hi m has been sent to the termnal 2la. As with the call alerting process
descri bed above, the nessage may be 15 displayed using the in flight
entertai nment system 200. |If a second caFP attenpt is made, the ACSE 40 may
identify that the divert instruction w not work as it is currently

handl ing a 0 [ ef au con Lon_ in.such
cases is to&éas}éﬁg%\‘ggbﬁor t emrseg%|t ggetf fj %@e‘gl‘{f@rg[ f é entygginmgent
voi cenai | asidtaas 200not shown) in h| s hone network 7. The user may al so be
20 sent a data nvﬁ?ngng tg igform hor{n of the new voi cemail message. This
nessage woul d no Fly- e gatfetion of fhe same| MaY fram t\?ﬁl%"h”%ﬁﬁ@é’?? #0 HuRe
MSC 50 to he discormper Bbihngalétst 8s ahRaldbRIVEAGEh HebbureZ sine8 thﬂesm Wuse
transmts the data nessage to the interface unit 52 (step 711). In order

to inforf tthe ROEFRtEN ?fhé" M4R! Jerre ahednterfape smitg82. insteadnetedirently fraimt the2
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via the MSC 50, PSTN hg8 %gﬁﬁlggggﬁ l|:“{|Sel %{/as em gq’sépf%ﬁmg %T%?’%ré% t%h%lfiggjﬁrl ng
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ot her dat 30 intended for the user will also be
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with reference to ures 9 and 10. As the cal'l alerting process APR

2004 20 de§6?"35tecf"%i & ont g tﬂ'ﬁe%myewréa,efqre thie gpsiterpeid 5 Usisn gendreedi o Idsisi afht
ent er t ai NMRY moBHE LA #RGHR- itsCGRR ridlhvdrk, tt{]@ nﬁjc[%hls Oﬁlna b.et lpeel"c \%geay %/?S%\lﬂi'ﬁt on

two sources causes an HLR to di sconnéc rau
measur e. SiAc@s theing Jegisterad: avithe gwos netveorie resr abce)nT@fa\mm thiS| pdssibitity ha

interf af BE}:BHI%%’LIOH lb?é&%grqqg fgllkg\lg%} L%l g%r:‘écglquhg\?Ehnp&?rag%%?o Eﬁ;} e:joo:‘l\l?l, ch

t hat | MBI at es he user or
connected to an Aabaieeradv|d15cens§extetodewm6alﬁlﬂembl&%rﬂécﬁ@@ﬁﬁ@%ér térRfhdiRdi O

circuits, a-poevent the n twork detecting the IMSI in two places, which
woul d di srh i tzﬁé agélrfhtlp ﬁr’%F‘% ‘?—?i' é’ge'rg‘i‘?"t?f'é“!‘{? a7disgopnestiar wigsabmay| f
t he user i Be tfanemiteah frdmathedbrisdand lsysl@mh 288! MleNst RRtWEIKADinteFadOiiit 82
handset i n(sttQpGBSQP.V hnet clilgggrlnectlon signal may be actlvated by a special code entered b
Y
20 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
signal merely controls the interface 52 - it has no effect on calls in progress, which
is routed from the host MSC 50 by way of the PSTN 8. |
The disconnect instruction is received by the interface unit 52 (step 802) and
25 causes the call diversion instruction unit 56 to retrieve the call diversion data stored
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 terminal 21,
The interface unit 52 next causes the network registration unit 55 in the
30 interface unit 5 to instruct the MSC 50 that the user is no longer connected to the
network 5 {step 805). This allows the mobile unit to register with another network 7
in the normal way. Call attempts to the user number will continue to be routed by the

Home HLR 73 te the MSC 50 with which the mobile unit was most recently



manner, and so there should be no problen1 However, if the user, having
left the aircraft, switches on his tel ephone 75 before t he ne?gguﬁg§ ﬂ@f
reported a loss of the nobile unit fromits own network, the @
may be perceived by the HLR 73 as being registered with two networks at
once. To avoid this possibility, a 15 disconnection procedure is followed
as described with reference to Figure 8. of\s already discussed, to stop
calls being diverted to the user ternrnatlon p0|nt 21, and restore t he

Cr amsm ¢ o P oo Meofiey WSS o) ek SERRRTISKO Gl ey IS o Pebtistnt un 1

52 (step 8ay) Sucﬁmcdmmowﬂewﬂl mnursu Priadt Toayndbeigaat to/ tHeeloy MSESPRChAlchcode
entered by 2@ the user rB/g nerated autqmatically by data
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of the fli ghfternﬁmdfytﬁhathdshll\ﬁS@'Biﬁﬁﬁ'?qcatnﬁ%nthesargéﬁlonnﬂe@ﬂ ’IY tﬁ@%élﬁlle%rﬁthﬁ
knterface 52' - it has no effect on calls in progress, whi Is routed from

t he host dvE@osEWA wWH3ng the AHgIpAYversiomiestrciionn newt mrthe,t\rhﬁ’cm.drravm been

recei ved byrefiQel MoRd fRCRoMGF (stép BBRSBoGY2) and 25 causes the cal |
di version instruction unit 56 to retrieve the call diversion data stored

in the store 57 (Havine Bi3jheapitcrgitnshatusen nenl bwittlv amshisnmbbitd telephions 75,

restoring t te 804 hi s en res no
further cal"P@cg(r?Aré'h ?bé}?er %ﬁ{ﬁ {I{%E’céﬁ%‘;&g\' k%?%r?&? H”'?é’ ‘I‘Fé?’ \95@ lYFtht 52
next causesnftoheamm't fromkthe d)ifs 78 ahmerthalnhtge‘ir'érdl fihd hER mv«.sna@r BAmehb RhfeS tO
I nstruc t he yser ? | onger connected to the network 5

t he hat
(tep 508) Perfip@FNLMD SHES AlERTTHinG toghe Sgpoiocke dFieteddrom Abs VABEAINK 7

in the nor Bt “Nedt” nedldrk&. t enpts to the user nunmber will continue to be
routed by the Home HLR 73 to the MSC 50 with which the nobile unit was
nost recently 2 8 APR 2004 21 registered, (i.e. the host MSC 50) but as

that MSC cannot p@eWaftdrRskivd@niHRR u : . Su i ncom
return a "not found" Si gnai %to t%&ﬁoﬁemﬁ?%%?%ﬁ Q\% %R%F(\g/:gr‘) VYII’?@'SaII
accor di ng tcghderyharidsel bytoiata eslls aod icelhsleststare still blandlad lbyt the ardobrd in-fiight

Al ter naqsv%wmawern%%tep@ga ggp}gpe}g Ingnwgllre fgaﬂgl ersr on itself if the

mobil e unit 1s using t di versi on i nstructi ons now
in the VLR 51, hdbe rsystmercanr ber caregatised oitd Nves nedie® fompfdiedis: SAEMAPaNE) -

whi cnovi 11 oPegire af It Iroire R HE Ve (el €F (rosind 2 MhichRTTBYRtRe
original diwigr each nfubgrneiiroogh fa @telile ddnRedtfor Tt Phd Rbobf BsRE(Furd hey HLR
73 Wil nOJ[c:orl%reJnslert]s at rr}‘a%ver;abq’t'aa cellular system 111,112,114,116 and the onboard part 113 of

20 the tracking radio system. The fixed part 102 {Figure 12) is itself in two parts,
namely a satellite ground station 4, which is similar to that shown in Figure 1, and
the fixed “host” cellular network 104, which is a public land mobile network (PLMN)
104, in turn interconnected with other PLMNs 70 and conventional wired networks
(PSTN) 8 to allow calls to be made between users of different networks.

25 As shown in Figure 11, the system provides a celiular radic subscriber with
the ability to use his own handset 110 aboard an aircraft, located anywhere within
an agreed satellite coverage area. The coverage on board the aircraft can be
provided by any suitable means, using known radio repeater distribution systems 111
to provide radio coverage wherever required,. -

30 The distribution system 111 is fed by a base transceiver site 112, served by
a base site controller 114 and a mobile switching centre 116, which may have its

own visitor location register 117, for onward transmission to the satellite ground

station 4 via a sateliite tracking system 113. The satellite tracking system may be a



10 network), and will cause all data relating to the user to be deleted
fromthe VLR 51 in the "host” network 5. An alternative enbddf nkPR 2004
~which voice calls are handled by a user's cellular handset but data calls
and call alerts are still handled by the onboard in-flight 15
entertai nment system is depicted in Figures 11 and 12. The system can be
categorised into two mai n conponents: naggly the onboard part 101 (Figure
11) and the fixed part 102 (Figure 12) i ch connunicate wi th each other

through a s C [ h oard art 1) ,.conprises a.
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means, Uusi ng kaewsqgha o a utlon S vi de
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a base tranewed\ethg |hpe1ellb2atlcseregederbﬂ'-lLRa M&Etr@ heer(soﬁérheldeworkme,ﬁﬁgsa
nobi | e %4 %g@l no%lgeu%trﬁa 16, V\/n nﬁy g)ave own visitor |ocation

regi ster More otiWar Fa‘i‘i'grﬂ" ¥isgrved Py e E’ﬁgéaﬁ?q BeyrerkntP4. andtrouiess
via a sat elthé tall té takhog MBEt oM, 1aBich WA 8 34@! Jekbgnibé fokd RY eﬁYQt:ﬁ%Mdbe a
2 0 APR 2004 22 ﬁonventlonal satellite tel ephone  system as cormmonly used

for ship-t G288 VER T st MeRle upitds tyrrerthe baingbesrves by shemsbpard WISGs| y

referred tQq16pTRY wlyNgisis afrah d iiiod 4 the aircraft or ship's
satellite tracki né\@g stem 113§éto t he séofu‘tagﬁfé aggr,) ground station 4. The
g

satel lite groundTBEapirgngemens gllowsyintegratine cofedhe coribivardTdlEE 156 swith Cikeng

centre n | ar. tel ephone..system . referred to
~ herei nag %Ergpigié%héeumﬁoﬁ%)rb\ésgéllt“&mg%%?}%é%% sﬁ%vﬁﬁ € °rﬁeﬁﬂ?'§1§“e‘*ﬁe té‘?ﬂ'@“ﬁi te
link 4 - 6system3angd tﬂeeuaec:tams betewest ncdrhmunicationgl sVtend 1H1Nth pnidde &41
nd- f xed. "host" network 104. The user record in

(the "host ao sirh g A §
the home | BERLIGN FEY &t'B r[SI—ER? oyiding pasaengers, and G Wilh or Wirplesh PBX es

facility, as users on board the aircraft can communicate with each other through the

BSC 114 without using the satellite link 4 - 6 - 113. When a call is made by a celiular

20 telephone 110, the onboard MSC 116 first consults its VLR 117 to establish whether

the called party is currently served by the éame MSC 116. If this is the case, it

connects the call without the use of any inter-MSC links. Thus calls made between

two users both on board the aircraft 101 may be made without the use of the

satellite link 4 - 6 - 113. The satellite connection provides several voice channels

25 and a signalling channel {supervisory control - management channel), and can be
made by any connection of appropriate capacity.

The host network 104 may support one or more further base site controllers

142 controlling conventional base transceiver sites 74. The host Mobile Switching

Centre 141 also has an associated “Visitor Location Register” 144 which, in

30 conventional manner, records details of the celiular telephones currently co-operating

with the Mobile Switching Centre 141, so that details can be exchanged with the

Home Location Register 73 of the user's home network for billing purposes, and to

allow incoming calls to be routed correctly. These details include the identity of the



10 the nobi | e unit 110 as currently served by the | and- base% $1e% rzﬁ %0
and routes the call to the host MSC 141, which will in tur % 8 from

_its entry in the land based VLR 144 that this nobile unit is currently

bei ng served by the onboard MSC 116. The way this is arranged will be
described later. This arrangenent allows integration of the onboard MSC 116 .
with the 15 onboard sw tching capabili tﬁsassom ated with the conventi onal
satellite tel ephone systemand the aircraft's internal conmmunications

system 115. par I Y d | e Q
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t
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VLR 144, to cause incoming calls directed to that handset to be diverted, through the
20 switching system_40 of the satellite network 4, to the onboard MSC 116.

‘The operation of the system is as follows. When a mobile unit 110 first
makes contact with the onboard cellular system 101 it transmits its identity code
(IMSI) to the onboard MSC 116 in the usual way. The onboard MSC 116 can obtain
verification data from the user's HLR 73 {identified by the IMSI code) to verify the

25 authenticity of the user, and permit outgoing calls, However, because the onboard
| MSC 116 is only contactable through the satellite system, incoming calls to the
mobile unit 110 cannot be reliably routed to the onboard MSC 116 over a
conventional fink. In order to avoid a requirement for special facilities in each network
70 it is convenient to make the mobile unit 110 appear to be WOrking to a

30 conventional mobile switching centre 141.
When the onboard MSC 116 detects a call attemptl or registration attempt
_from a mobile unit 110, it collects from the mobile unit its identity code {IMSI) and

passes it to a processor 118. If the processor 118 has not previousiy done so, it



aut horised by his service provider. 10 In this enbodi ment of th ntion,
the "host" network 104 operates |like a conventional cel | ulab AER but
-is provided with an interface unit 148 for interworking with the satellite
ground station 4. This interface 148 allows the swtching centre 141 to
obtain user details (in particular the identity of a nobile handset) from
the satellite system4 to allowit to apdfear to the network 104, and 15
thus to the HLR 73 in the user's honme network, that the nobile handset is
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t enpor ar y RERYcRIMS é%ﬁ‘itPE’leés"OaF'l‘%@&Pwdt MSC 116 whlch sets up a cali over the

satellite system to the host MSC 141 of the host network 104. The satellite system

20 requires certain authentication data on call set up, namely the AES code and a

subscriber identity code which normally identifies an individual subscriber to the

satellite system or, if the user does not have an account with the satellite system,

credit card details or other details to allow payment to be made. In the present case

the onboard MSC 116 provides the celiular telephone’s code (IMSI) as the subscriber

25 identity code. For security reasdns, this code may be encrypted. If an outgoing call

attempt is being made, a call attempt is then made to the number dialled; otherwise a
special code, referred to herein as the non-call code (“NCC") is used.

If the caller has not previously been registered, but a special non-call

registration code is used, the ACSE 40 of the ground station 4 recognises it as being

30 an authorised free call to the host MSC 141 and routes it accordingly.'Cails using this

code are permitted even if the IMSI has not previously been registered with it.



mobi l-e handsets working to the onboard MSC 116. If the nobile handset 110
has previously contacted the onboard M5C 116, and not: subsequzgtlﬁ
. de-registered, the 10 processor 118 now retrieves the PSN corr pg 8iﬁ@4to
the IMSI fromthe menory 119. As with the arrangenent of Figure 1, the
present enbodi nent allows the host network to translate the called Party's
| MSI to an AES code (including seat num%fr), which in this case is a
pseudo- seat nunber (PSN) allocated randoniy from 15 the nunbers | eft spare
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regi steredpuitiisbtsq12 8 APR 2004 25 The host network 104 will, in general,

not be the sanme as the user's home network 70. In the host network 104 an
interface unit lw&mublvbde'mtedeltbm ralthadgh tregismdred wwith itlhe dost WMS® 1€d; aper at e

wWth t satell stati en a call is recej e
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registration unitne déd il AHAUGRG hySdiGEIoR itbircridiE, BRSheXtXnt By the
switching centre 141 in the sane
Home Location Register 73 to the network’s VLR 144. A store 147 records a copy of
20 the details of these diversion instructions for subsequent retrieval when the mobile
unit deregisters. |
Conventionally, any incoming calls for a mobile user are sent in the first
instance to the user’s home network 70, and the HLR 73 provides information to
identify the MSC where the mobile handset is expected to be found, which is the
25 host MSC 141. Consequently, in the present arrangement, any. incoming calis
intended for the mobile user will now be directed to the network 104, as the mobile
user is currently registered there.
The interface unit 148 passes the AES code to a call diversion instruction
unit 148, which generates a “divert on busy” instruction to the VLR 144. This is a
30 standard divert arrangement, and operates such that should the mobile unit appear to
be already engaged on a call when a new call attempt is made to it, the new call

~attempt is diverted to a specified directory number, in this case the AES code



way that a real cellular tel ephone would do if registering through,k one of:
its base 10 stations 74. The nobile switching centre therefore”ZEnﬂGIRnBG{llyhe
.-users Home Location Register 73 that the nobile tel ephone is now
registered with the network 104. The Hone Location Register 73 records
that the nobile handset is now registered with host MSC 141. It shoul d be
noted that, although registered with the host MSC 141, the 15 user's

mobi | e handset is not operatively connec®8d to the host MSC 141. The user,
and the handset, may be on a suitably equi pped vehicle anywhere in the
wor | d wi t hi #iocated é‘bvﬁ}eag@’bdﬁebtﬂ'@)f Thise divarsibhi instroetiowr lepBces henyu peevicus

details, 'Wﬁ&ﬂu&’dtm lﬂarﬁ’:ndﬂh)ﬁhﬁ Payinstructions, are next sent by the Hone
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Finally, the regtét rati gn process is closed by returning an authorisation
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110, sim | ghnddrd ST NABASH, 665i8iInS SdrfticE AERRELY £ RO edl.uesderJ s HLR 73 (identified by

the IMSi code) to verify the authenticity of the user, and permit oufgoing calls,

However, because the onboard MSC 116 is only contactable through the satellite

system, incoming calls to the mobile unit 110 cannot be refiably routed to the

20 onboard MSC 116 over a conventional link. In order to avoid a requirement for

special facilities in each network 70 it is convenient to make the mobile unit 110
appear to be working to a conventional mobile switching centre 141.

When the onboard MSC 116 detects a call attempt or registration attempt

from a mobile unit 110, (step 1601) it collects from the mobile unit its identity code

25 ({IMSI) and passes it to a processor 118. If the processor 118 has not previously done

so, it generates a temporary onboard identity for association with the mobiie identity

code {IMSI}, and stores it in a memory 119 {step 1602). For aircraft fitted with at-

seat satellite telephone equipment, each handset has an identity code (generally

related to the number of the passenger seat to which the handset is fitted) to allow

30 outgoing calls to be billed to the correct user and to sllow the system to be used to

communicate between passengers. Spare numbers in this system (referred to herein

as “pseudo seat numbers” - PSN) may be used as the temporary onboard identities

allocated to mobile handsets working to the onboard MSC 116. if the mobile handset



cars+ This allows audio signals to be transferred to the at-seat systenis
headset 202, 10 preventing di sturbance to other passengers. 5Fhe\fR 28@at
~system nay al so have neans for collecting ringing tone fromthe handset
110, and generating a visual alert on the display screen 201 or an audible
one on the headset 202. The operation of the systemw /|| now be descri bed
wth reference to Figure 13. Wien a nobile unit 10 first makes contact
with the onboard cellular system 101 1527t transnmits its identity code
(IMsl) to the onboard MSC 116 in the usual way. The onboard MSC 116 can

obt ai n ver i ¥i& dep opredigusly f eantagthd theeontwar MISG (16leand frio dsubgequdntly | 44!

owever . basanbrbd hBrBakb 11 Bliel BT o Pon Geabriine. «f Mo DU Frhe the
satel || te regreomy 19 (emfi@@3ical | s to the nobile unit 110 cannot be reliably

routed to the 20 onboard C 1 6 over a conventional link. In order to
avoi d a requi r endhte¥BiN SYFIEENS| 1885 Gapnelacereivet Mﬂskaﬁ@SS the caller
conveni et Knowsedhe Mi@]dTBbE$'enUMbEr &l Ohe BRPEATtel QF

conventional nobile swi tching centre 141. enet'ﬂ'g o% E%EOT%E H%t ects

a cal | att &ipeedh cqdsgind prfdeptitiacedmpt thef piporaty (wibisih mgaﬂuet rriak®, up( s tajqud 601)
it collectyaEL®BdgBE !mhhﬁ(eﬂﬁ'évehti%r gm&[ % %ﬂs h 53%%3 p@at )a ﬁaﬁ%pas@gs it

to a processor 118. |f the processor Nas “hot
gener at es &nPWriherAkS Ce%cﬁ&rtdjlewdmhelrtdppémﬂs mﬂmmld@htzmmhtemublm nBiskst,

i dentity 119 (step 1602). For
aircraft f %’? gzﬁé Lé@k}g’ ?a%]s ea{rod’a% tﬁ"e ‘@é?ﬁﬁ%@%&%ﬁmﬁ% pagsengenlst # ot
has an 1@e|an|airyratot$mc(tgmmaaw ie}easee&amﬁgé&réll’rﬁmﬂar’rhﬁrthgfﬂ,émagaé@@ggﬁ;
seat- to which |l ow 30 outgoing calls to

billed to Pﬁ"e”’%w ?"’Eé’{‘s e'i‘P RARRPTE c?“%qdém?'?th@f%ﬂ@nﬁ'qsé nebworket® translate the

communi cat eaileet p&reyTs VS 000SH RESSRBAE, WHIERCHSIULE fer to
herein as eudo seat numbers" - PSN) may é’ u'eéedbgeslm6 %n"u"%e?(ﬁ%

onboard i d&k¥gh i%&l °‘éﬁt%da'%%"'70ff%bth%nhmhgesetest \sparei a@ett oodésehamb@meni VSC
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onboard MSC 116, and not subsequentl et e
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satellite call, the satellite system requires certain authentication data on call set up,
20 namely the AES code and a subscriber identity code which normally identifies an
individual subscriber to the satellite system or, if the user does not have an account
with the satellite system, credit card details or other details to allow payment to be
made. In the present case the onboard MSC 116 provides the cellular telephone’s
code (IMS!) as the subscriber identity code. For security reasons, this code may be
25 encrypted. If an outgoing cail attempt is being made, a call attempt is thén made to
the number dialled; otherwise a special code, referred to herein as the non-call code
{“NCC"} is used.
The satellite ground station 4 shown in Figure 4 has a radio antenna system
44 for communicating with the onboard system 101, through a satellite link 6 or
30 otherwise. Signals are handled by an Access Control Signalling Equipment {(ACSE) 40

which carries out switching functions to route calls to or from the public switched
telephone network (PSTN} 8.



know t he AES code, as the nunber depends on the identity of the aircraft;

i

the seat, and the serving satellite or base station. (It sh?glgpge @ﬂted
.that the passenger list of 10 an aircraft is not normally refe€ase ? t he
general public until the flight has ended, for security reasons). The
present enbodi nent allows the host network to translate the called party's
| MSI to an AES code, which includes a pg28udo-seat nunber (PSN), which is
al l ocated randomy fromthe nunbers |eft spare after codes have been

al l ocated for atas@absdribefi mahsgenldi® Lystesl aid qn ttﬁé(e§at9'!i?§ggrbﬂné hgafigst
network, 15 without the need for the caller to know the AES code. The
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The host network 5, 104 will, in general, not be the same as the user's
20 home network 70. In the host network an interface unit 148 provides certain
additional functionality to co-operate with the satellite ground station 4.
When a cail is received from the satellite ground station 4 using the non-call
code (NCC) the ACSE 40 transmits the data to the interface unit 148 (step 1608).
The interface unit 148 then retrieves the identity (IMSI) of the celluiar telephone, and
25 the AES identity of the onboard terminal 201 (step 1608, Figure 13). The IMSI (de-
encrypted if necessary), is passed to a network registration unit 145 which
exchanges signals with the host mobile switching centre 141 in the same way that a
real cellular telephone would do if registering through one of its base stations 74. The
mobile switching centre therefore informs the user's Home Location Register 73 that
30 the mobile telephone is now registered with the network 104 (step 1611}, The Home

Location Register 73 records that the mobile handset is now registered with host
MSC 141 {(step 1612).



regi stered with the subscriber managenent system 42 (as wll shortly be
described: step 1616) the.call is authorised using the satekb %pngﬁEenis
~aut horisation checking 10 and billing systemas for any call®“from an
onboard satellite term nal, and connected to the PSTN 8 (step 1606),
billing details being passed to the hone network through the host MSC 141.
If the caller has not previously been reg stered, but a special non-cal

regi stration code is used, the ACSE 40 recognises it as being an authorised
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necessary), is passed to a ne gl Stration unit
signal s wi instapee tndhe usgo$ |hemanhetovirk g7 @ earid ehe HLA M3t providasEnfeRatidato a

real c € I LS ering through one of its base

stati oﬁlgl ;‘H@:&ﬁ%@%g& velwg'j\%n ﬁgﬂﬁ(’b '?q#s@% 'ﬁé"?‘gﬁﬁeg 1onPe FoRNd: Ehiehs ds the Hone

‘Locati on RegtsM8EC 731t rﬁamsaauamw, ninbtl-hee ﬁr@é@,@hg@%g@né}@waﬁ ginsb&i thst h
records that

t he net wor, Home, Location Register

t he nobi | elr&n ﬁ%%i R%E '?/!}1 ussr &‘%P@H’ Of difesigdito wgcrtezwgrk( é@épaqemrob@ 8
APR 2004 28etis csjnxeuﬂal rémstafsdadeﬁehat al though registered with the host MSC
141, the user's_ nobi handset is not operatively connected to the host
MBC 141. The uséhe ’"Eﬁﬁ%cﬁ HEth 493 Resses e BESopode twiat adll divemmitrpinstiustidri c| e

anywheng |dh1tt4‘@ WhRith Gebiafdda “Hlk}ﬁrt%vﬁﬁﬁﬂqn%&&mf ﬂ} \Zﬂiql‘ﬁ-glr(tgteﬁnfﬁfggr k 6.

5 The user's details, i ncl udi ng any diversion 1ns ent
by the HJMWs Eo%ataneﬁrdﬂegwetamang@nm, ahe opestten stiviotiatshduld théméiskearit

Ilgi-fz UC:[A\I %‘Rséé(?stgagge afr?&ﬁf Qﬁga@eg %l?\ya ali tvt‘ﬁendgtna}alv!: Scaﬁfattterr]nepsiels dnl'ua\:/d%r tsoI ict),nthe
new call attempt is diverted to a specified directory number, in this case the AES
| code allocated to the mobile unit. This diversion instruction replaces any previous

20 instruction held in the VLR 144.

Finally, the registration process is closed by returning an authorisation code
from the host MSC 141 to the subscriber management system 42 (step 1616} to
allow the IMSI to be recognised as a valid user identification for subsequent outgoing
calls.

25 Of course, aithough the mobile telephone 10 is recorded in the home location
register 73 and in the host’s visitor focation register 144 as-being connected to the
host MSC 141, it is not really there and therefore the host MSC 141 is unable to
connect incoming calls to the mobile telephone in the conventional way, or to identify
the current true operating condition (switched off, busy, ready for calls, etc) of the

| 30 mobile handset 110. Instead, the system responds to a call attempt as wilt now be
described with reference to Figure 14.
When a call attempt is made {step 1701), the MSC in the home network 70

to which the call is initially routed obtains from the HLR 73 the current location of the



Conventionally, any incomng calls for a nobile user are sent in the first

I nstance to the user's honme network 70, and the HLR 73 provides information
.to 10 identify the 1VISC where the nobile handset is expected 19 heRfagnd,
which-is the host--MsC 141. Consequently, in the present arrangenent, any
incomng calls intended for the nobile user will now be directed to the
network 104, as the nobile wuser -is curggntly registered there. The
interface unit 148 passes the AES code to a call diversion instruction 15

unit 46, which, gener ) "divert qn busy’ instruction t he VLR .144
(step 1615)’?‘8"“%% e"lh?"g ‘gégng?ﬁ{ 'd’f"ge% “é?é'r"%@}?e\‘i'ﬁ{'“%ﬂft ﬁ’ﬁegﬁﬁte'gggu%‘l t hat
shoul d the direbis thelwailtthe@pistspr 1208)DEhehbQAASCENpRBERr® Brtdmped fo ¥hiRMittHaew
call attenpt is nade tﬁ{?it’ the newcall attenpt is diverted to a )
speci fied dffEHBMRF PuFFUramv3ning base FiRtiopEwhictuisdn drFiothe ietertasetuni
nobi | e uni ty148Tdtep dim.sﬂfofF\l)\e' BikbAKEct H?oééﬁﬁh@%ﬁéad%nﬁeﬁrﬂéﬂ QWEh réfirence to

instruction held in the VLR 144. Finally, the registration process Is

cl osed b§ rfiguie ) hgs been Gatiiedosdt thercad oni nof be epomesten fstepVbE03Mand @ sigha
subscri ber ; mﬁ priéé t | Low the.lM3l to be
recogni sed I%’Eﬁa va |E Eés{% %lgld{e}%t i(h?fr%ation %r %gﬁ s‘f‘gqetjeme ki 8?7@““06%?5.
25 O cour setorastidaiv gituriea fbbsy "esipedl ap leppesutd requese ¢step adoiBn Nidte thatthe

| ocation reqgi;ster . d in the hgst's visitor |location- register 144 as
bei ng conne"gt?refac? BmtZ ﬁeﬁn 5o Wgﬁnlaiﬂn rfagarpgmgntgf: tf"@a‘?qey'iatf%?tégeaﬂ%t Hepkileor e
the host MuGitl¥0.iIs isinebdie afr@nged te) 0fiuisd BTtdrgetCbbife LRit's8spBARE 16 a call
tel ephong in the conventional way, or to identify the current true
operati flué CHREIRE Ve g tergst anabyie unitis ip thedhugy 't éandiian. s, etc) of the 30
mobi | e handset 13fle Hddet g, 140€ ofY B NNGEHROR Ogi al t i1
now be described with reference to Fi Igt?r@e 14.6#\?/5\#:ns'§n%hlcr‘e%{st g"rﬁgﬁheﬁan de
(step 1701)jncopnag KEIE CLenthe im pragresst tRothat Tibbile dhantisethhashaready |bees divertedal | y

ted obt g ; ' t he APR 2004 30
robi et ol ShRBAC] bt T Yt Bl bon € 1Sl Sl 4 AN BRE et v
141,  di r eattemphasl dfakihevt all enot saatpally7 839ceedh elf vhete MSGoldich Hiviened it anpt s

to trangmt _the . & o the curreptly serving base station, which
o inr iRy s, Bt oBt MR 14 DSt e Bverfion marmatien it hESk Fpirobedur e
al ready deStRi badl (steph 170BErliowing & fo Tbgdr theBLalnaBrol§R Nthe aPSTIR(B Yk, tHghe
call will not, be conneﬁe&l(step 1705) and a si ?nal I's transm tted back to
the home MERSHEE SYSURT S the onhoard,systemciO (step 1430

The onboard system 101 routes incoming calls to a node of the onboard

system according to the AES code. If the node is connected to a real at-seat terminal,

20 the call is simply routed to that terminal. However, in this case, the code corresponds

t0 a pseudo seat number, which the onboard satellite system switch 113 recogﬁises

as meaning that the call is to be routed to a node connected to the onboard MSC

116. The onboard MSC 116 uses the processor 118 to retrieve from the memory

119 the cellular identity (IMS!} corresponding to the PSN, (step 1711} and then

25 connects the call to the mobile handset 110 having that identity in the conventional

manner (step 1712). Thus the interaction between the onboard MSC 116 and the

handset 110 is entirely conventional: ordinary handsets can be used and no initial

authorisation is required other than the standard procedures used to ensure that
international "roaming” is permitted,

30 If a second call attermpt is made to a handset already in use, the ACSE 50

will identify that the divert instruction will not work as it is already handling a

' diverted call to that number. The default condition in such cases is to arrange for the

second call to be diverted 1o the users’ voicemail address (not shown) in his home



automatical]y returns a "busy" signal to any such request (step 17%6%. Not e
that the interface unit 148 has no information regarding t he? Br 48R 2004
. operating state of the nobile wunit 110. It is nerely arranged to emul ate
the target nobile-unit's response to a call 10 attenpt when the target
nDbiIe unit is in the "busy" condition. The host MSC 141, on receiving the
"busy" signal, checks whether . any |ncoang cal | currently in progress to
that mobile handset has al ready been diverted (step 1707). (This is a
standard procedu|r(e7 diFe t 0 ensur that call diversions are not attenpted

i f they wil PEWE® oFQu2DE WSEL MaYeglso P8 SRRE @ messagesin finfam dimeaf dbe Inewn 1

5 progress, vbibembio siesbide. his ﬁﬁhﬁdg%Vﬁﬁulﬁ%rﬁlia"\?'b%'é&Bt 't@f'tﬁé 'ﬁ?&ﬂllgmnﬁ Iﬂﬂ}]ﬁ‘ﬁs)
fromthe VLR 144 (steﬁ?1708 allowing it to route the call throug

PSTN 8 and BPRE2rsiR H19 Dot MG t&Hh to be cotapetntineavith §|9%tr@enfa_®1w(ltt1é§ $7 o9 .
The onboar dysyShes Wté%ﬁtH§G%ﬂ &8k tﬁe.rﬂeﬂ%euﬁ’{ Jhﬁe(s é?,bf‘?fﬂ In

system according to the AES code. e no T & Ronnect e
at - seat ter idaafo inforn thesuses|of the nﬁwmbryermmt mdsslagetttaimtm'famena{n 14BwWover ,

in this cas o] udosat n C
onboard sat %PFI}%}gt%ys erqﬁg)%l ﬁfeg%b%ﬂ&sr)é%g%ﬁ&g E?ﬁ‘r gMS\rgg ”ghé"acéhq
to be rout eskteliteasysoate Tistepet? t2) fioo atelnmg)ﬂ'm.&?s"ed t&Mfinal 1h® el d%ﬂh@@ﬁéjc&ﬁc

116 uses the ocessdg 118 to retrieve fromthe nmenory 119 the cellul ar
identity (I%/S"ﬁ'g b Sponding to the PSN, (step 1711) and then 25 connects

the call to the mbihe ofisuad® eystbAD100vs NSelt Pdbiled BB oA b&rﬁ%@?&fﬁ”&élf’”a'

manner ﬁste 1712). Thus the interaction between the”onboar
t he §s goutng '“? Shatnierpisption: SiRYereatisn aevision diamatimentmtiswet Soc axarhgleLtied

and no | Ni t4@harsatit Q%ill?@ts%'ﬂ@nf Eo:‘h?ﬂk’ésr Egve%théosttiﬁ?omagyh%a?etliﬁndar ?‘{"Qdeacﬁ'o | §

procedures used to ensure er nat1 onal
a second carpvige compr fqrspaﬁfaﬂiaﬂ!eoe@rthambcea%mdgream otﬁamvetdge AeBEp 20 a

will identi t t 0 not Is.alrea
handling a lg%?v%?%netd%ggﬁ%yt 0 sgfot'{nﬁﬁéﬁegr i éh?jél"ﬁrﬁ}éfmélﬁrﬂﬂsfi"b‘ﬁ of ﬁL%Gfﬁﬁ’
cases i s tcoaerednbe omr sbtedite saetmrtdat:abiveHObb&arditN@'E tRfls taaubbe 4/SAal’ but
voi cemaj, L asddnrfe s+ CROL . SH ) JoTe % 8 APR 2004 31 network 70. The
user may-als0 be sent & ﬁnéﬁé‘"f" PR BISARP AT ANyt teEminglon heped th ircraft.

message. Tmne airsstagecation| rdgistsr & InyorliRrs @Y ideditibf rgnbé tk i
appears to Oby VMSC 141 to be co-operati F\g V\lII{' he mﬁgﬁug?g“ﬂ h%[?“‘:;148
A

so the the palplits groungcstgtion 4eWhagant @J"’thﬁ maves intcgangs bf 48
(step 1711)dn‘fér@nt5sélém£hr 6! thd BAIPENeldISh URR 14 résggn&e\g/y\épén%%u%g a NEw cal-’

the interface unit 148 now
diversion instruction to the VLR 144, so that any further i incoming call attempts are
20 -diverted to the new network address (AES) of the node corresponding to the terminal
110. Note that the diversion store 147 is not updated.

Note also that this does not affect calls already in progress. There is usually
sufficient overlap in satellite coverage areas that handover from one satellite or base
station to another can be arranged to take place when no calt is in progress

25 During the flight the user may decide that he no longer wishes to have his
calls diverted to the terminal 110, and switches it off. The onboard MSC 116 will
therefore fail to locate the mobile handset 110 at the next registration update. As
previously discussed, it is also desirable to disable the onboard system 101 when the
aircraft is on approach to landing, to avoid interference with aircraft systems at this

30 critical ‘point in the fiight {or distractions to passengers in the event of an
emergency), and also to avoid interference with base stations on the ground,

Disconnect codes may therefore be generated in the onboard MSC 116 for ali the

handsets 110, either by the cabin crew or automatically in response to a signal



| regenerates the data nmessage for forwarding to the onboard MSC 116, via the
satellite system3 (step 1712) for alerting the user ternina) §140Re2ldher

.-during the call or after it ends. As the onboard system 101 is itself
nobi |l e, being on board an aircraft, call 10 routing to that term nation
may require revision fromtinme to tine. For exanple, the "lnmarsat"

satellite system conprises several geostgtionary satellites, which each
provi de cover for part of the earth's surface. These areas of coverage
overlap to r : ; thel ess. or long, flight the aircraft
may pass. oQestedt L iRl s ke BB 7 WRICRTY ihelye B e imffihect et i
anot her. Thiusneyassels aa thmaldmdining kb deistmitionCias tdecdtaingrl by thd @irr@ttOfight
address AES of an ttersﬁi nfl on bloa'%g t he ai rcrafft. The aircraft |ocation
register aTHBHTYNS SYHEM W i B Aaployment ¢t undeicaniaog. i Mgighh Al ed

by the sat @lpeklke ground station 4. When an aircraft noves into range of a

different satellite 6, the call diversion unit 146 responds by transmtting .

a new cal | di veP8j EREIVIRG: # (Ra-TegiFtiagop reonal Hsteps, 8Qb,.80RaFiouns ) uthe drost
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147 i s not amhstgresdthangt teaVIRd 16/ dstepH04) dthesehyotesadrihg che wabt’'s ol sstetyed n

progress. Ihete des Usialle % jcient overlap in satellite coverage areas
t hat hand,ov'er ?’?omcone sa%greqa?’? IT ‘or base station to another can be

arranged to takeOmieabe hakdeft rthe Girctaft, the ruspr avesSEitah oRis teobilaeteldohadlt t he
user gy, digé de trﬁat .Ire no, | on erhvm' sh?s to have his <calls diverted to the
t er i nal o WINENS Wilt Lpigrey (Vighy fthe pcal qitwarky (qyechetvorki ¥P), nfripwicothe f ai |

to locate hdie Mebtioe rdyneses of ke aica’_éi&euF@afE (h&@i thbt A égé?i&rél&ﬂétl-ﬁ.ﬂ 7S wil
previously discussed, it is also desirable to disable The onboard system

101 when t™M8 bedD/tR? apTe PetRrkAspingderal petwerk diOhgThe ULV tetiienesrthe ueerte
Wi th aircraff seinhe montihe! pHeviodd hoki hdt rk RB2NBetdlish e folighial g‘.ﬁrd a has
the event orf an “energenc O)r Shd 81K Po

di stractions to passengers in ency
avoi d i nt heear eastared (steph 8661, sthet itemporary tdinery rdatm dused Dindilshinke tuseodess may

t her ef Qe I ' r 116 fo t.he, handsets 110,
o thor By GBS 8¢ ohBodrd 3y BNDR! forfBlr b84R s 3he Bup. i dena TRERS 3o 16 Ape
2004 32 detsectauthen behielated droad thesVLRKE ibtise 2Rosthingfwdrk 10mdi cative of the

I mm nent end of ,the_ journe such as tine remaining to destination (as
determined by t H% Y%t EPﬁ’f tpagﬂefl YRt cglha?fﬁ’gé??éﬁt"fsm gpljulan parwarki cograte

depl oy mentnodmaily) dRHeC eeliiian GelepRéne\a il Ohdo-Opkratel RIS -the base station 112 on the

aircraft as it would with any other base station 74. The home location register 73

20 identifies the celiular telephone 110 as currently served by the host MSC 141, and

routes incoming calls accordingly. This invention therefore allows connection to be

made to conventional handsets 110 using standard cellular teiephony equipment. The

operation of the host MSC 141 and the onboard MSC 116 are both largely

conventional except for the number transiation functions carried out by the interface

25 units 118, 148. Using roaming capabilities, just one host MSC 141 can provide

connection to a large number of airborne MSCs 116, anywhere in the range of the
satellite system 4, 6.

To allow the use of the at seat display system 201 for data messages, not

suitable for transmission over the PSTN and satellite system in their original form the

30 interface unit 52 (Figure 5), 148 {(Figure 12) is provided with a data handling

processor 53,149 for receiving data meésages received over a packet data system 9

by way of the MSC 50,141 and intended for users currently associated with the

interface unit 52,148. These messages include SMS messages sent from other



5 On rteceiving a de-registration signal (steps 801,802 Figure 8) the host
network 104 retrieves the original divert information from t%

. (step 803) and stores that in the VLR 144 (step 804), ther § restorl ng
the user's own selected divert instructions autonmatically. Once he has

|l eft the aircraft, the user may switch on his nobile tel ephone 10 110,
which wll register with the I ocal networdg (e.g. network 70), informng the
hone | ocation register 73 of the |location update (note that in general the

HLR 73 wil | Msth | R
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cellular tel ephone 110 as currently served@g t he host MSC 11? and routes
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equi prent. The operation of the host and 't he onboard
bot h_| ar gel yas eyainsilit pmvadedetﬂctbptdata)acqmmnuu obig 154, 1 49 svheEni the Usancarried sut

carrled y 1 148.  Usi ng 1.0 capabilities,
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30 i nt erf acieadsi cob@spdndidl ® We ddd néﬁu&wsdd?faas lo% tAb OYefgtatibidt fenrdiffaf
handl i ng p;g gsor 53, 149 for receivi dat a nessages received over a

packet dat PimTeis’ dgta.geii srav; he o0 MEAsagen #0 iindiepigethat ;7 messpge is
current Iy aéﬁﬁﬁh@usmewtéhot mspiam%%hf:ﬂe%cwéht ﬁi@\mﬁ% $6 m&%@%
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i ncl ude SM5 nessages sent from ot ers
messages geciPefiat €8de\pnt his MBTsED 2B4110G tte cddoepnd thé gnessape {atapr 994latandaany

nmessage ha \Z stem The for ma
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i s shown i rb(Ri Tt ¢o 10e interface unlt 53,148 (step 995). {These steps 992 - 995 may be

omitted if it is not required for users to acknowledge acceptance before receiving a

t

20 data message}.

The interface unit 53,148 then replaces the address header {the IMSI} 902 in
the 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

25 data network interface 28, 204 serving the onboard entertainment system 200. It
can thus be transmitted to the interface 28, 204 ovér the packet data network 9
{step 997), 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 9b}.

On receipt of the data message, the on board data interface 28, 204 extracts

30 the data message payload 901, 912, (Figure 9c) (step998) and identifies the

~ individual at-seat terminal 201 identified by the address 912. it can then cause

display of the data message payload 901 on the screen 201 of the appropriate
terminal {step 999).



The original nessage 900 basically consists of a data payload 901 and an* 5
address 902, which is the I MSI of the destination nobile telgﬁh ?ﬁﬂ ure
- 9a). ‘When the interface unit 53,148 receives such a data nes gem? ep 990)
it retrieves-fromthe data acquisition unit 54,149 the data network
address of the at- seat entertainnment terninal 201 corresponding to the
user's cellular identity which was origgsally provided to the data

acqui sition unit 54,149 when the user carried out 10 the registration

procedure (step ?19 %Essvﬂﬂ’@ prBteetibAGE rdRlifed? ggﬁéﬁ?ﬂﬁfg togﬁnserﬁrr tstlﬁ%tn ?}RI %?%raisc al |
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it This accept aivend smbédwert bf PRURACK) afl 199 1Sl st he
interface unit 53,148 (step 995). ig(Theseasteps 893" Bg%gﬁﬂthé(hséé%n ad i f
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i nclude a As the termination is itself mobile, being on board an aircraft, call routing to
that termination may require revision from time to time. For example, the “Inmarsat”
20 satellite system comprises several geostationary 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 long flight the aircraft may 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 terminal on board the aircraft. The aircraft location
25 register 41 monitors the identity of all aircraft currently being handled by each ground
station 4. When it an aircraft location is updated, it sends an instruction to the
interface unit 5, 148. The call diversion instruction unit 56, 146 responds by
transmitting a new call diversion instruction to the VLR 51,144 so that any further
incoming call attempts are diverted to the new network address of the terminal. Note
30 that the diversion store 57,147 is not updated. Note also that this does not affect
calls already in progress: there is usually sufficient overlap in coverage areas that

handover from one satellite or base station to another can be arranged to take place

when no call is in progress.



password code 913, which causes the interface 28, 204 to wthhold the

remai nder of the payload until a predeterm ned sequence of%geﬁpRr gs has
~been entered by the 5 user in the termnal 201. In the enbbdi nent of
Figures 11 and 12 it is arranged that the M5C 141 has simlar features to
t hose described for the M5C 50 and described with reference to Figure 9
and 10. the invitation (step 992) is senkzas a voi ce nessage to the user
termnal 110, and pronpts the user to identify his at-seat termnal (in
practice the 10 seat nunber ei t.her

presses (using DEP ng srpg")wso? pmﬁfs@gmd%te ﬁBg §§lg5) wgﬁehea%%bé’ﬁfdaﬁ%sée'?t%p i s
t heref ore paif Br SWitchaE bt BE tivtis C@hem efs\Odtatidratbslt ihtbaferd hﬁtrdabmemﬁbmr k.
The MSC uses this infornmation to generate an AES code identify %St he user

termnal, tendheasgdpPellulpr: ystees P4t WithedleRNio rontrel gytems oyt thehé!e iy tRBC
may store te'ﬁ\‘cﬁ’céoﬁﬁleft‘obe% ¥h Rard R e@uUaRly HahrelBs AP Satelite ilﬁi(lfRW\ Qﬁet he

host MSC 141 to process further data nessages wthout requesting th
i nf or mat $ orsafellsente eaothess Thgyaenirol Th switshubs tsystem otfanaysbe perfermad marrmﬂv may

| nstead - be, g SNl 5P Latles! @liScile” ichEHSRAAY Srchd Cuathd ks oo d

MSC 116. As ermnation is | erng on alrcra
call routi rsgattcms 141a¢-r areronemibhaimmwythneqmrreevemb,sisnmhfa“somniwmemooftuhare
For exanpl e 20 . satel | i te system CO”B;:' ses seyeral

geost at i onsifﬁfa P@F?'C?féegem}?‘w‘té%ﬁ SF oWeiht o yh (FRMMigRicatad 1 thep: o

surface. Thabeardr §aternibyC Meana@e thy &ohedl HetadblsARAE WhenSslich Hufisconnection :
neverthel ess on a long flight the aircraft nmay pass out of the area covered

by one 1@arerystEtePnt P VhasIEe} FelPnsyatamh it | H@ronbmr% sydamed WO nigtep
signi fi cantfmchangﬁ.sg.entmr tﬁ@tswuheaﬂﬂr@%a Ak @aunéeiﬁiohléqsﬁﬁrfad@' TFTE

board the aircraft. The aircraft |ocation 25 register 41 nonitors the
i dentity ofsigabl caiisesriibtsatelliteesnound Reatinn traindiokel dhgalk tailurey mndedfor snytdalin 4.

e o dftbEei3b tnd BRALIE Y L BIRO Plr pid o RS AN RELLFROAN 10 the

i nterface uni i version 1'ns ructlon 146
responds by tr adswidali noyv diveetaddal thedMSEr 20.0m41 netar mmhbmdrmsbhedm@& a

oot vor kP81 P3 of tRoald e etk ROH \ (Rbe St ot RIRAE o™ FlH il atar D | s

not updat eghe YRjuedadtstiori Aép 1606), doRRoutGinyadif@sling RalIrsd alécadysdidiiite link
progress: there is us%?u Ig sufficient overlap in coverage areas that
handover f PorRO8ne# Qa1 X1G-i Prrhyfailgd calls rwill; by re-outed regrdmganta they ped iy @YWL o

take place givshgsh RRutiong, %tdr@d B QHE fdst M%c8sé\PP4?0£>zﬂ1 %cF'mrﬁ;rlée Hips a
process for intercepting calls when the onboar d syst em 2
the user’s handset is busy {step 1507) Generally, such mstructnons will be to divert

20 the call to a voicemail system in the user’'s home network. In addition, the host MSC
50, 14‘! . 241, 470, 541 will record the existence, and possibly the origin {Calling line
identity — CLI) of any such call attempts {step 1508).

When the onboard system 2,101tis re-activated (step 1511) a further signal
is transmitted by the onboard system (step 1512) for transmission over the satellite

25 link 6 to the ground station 4 (step 1513). This signal causes the sateliite ground
station to revoke the call faliure mode for calis directed to the onboard system 2, 101
of the specified vehicle (step 1514). When a user 25, 110 reconnects to the onboard
system 2, 101 {step 1515) the onboard system transmits a signal to the host MSC
70, 141 (step 1516) which causes the host MSC to retrieve the call attempt record

30 previously stored for that user (step 1518). If one or more such call attempts have
been made, the MSC returns a message to the user 25, 110 (step 1519), prompting

the user to retrieve his messages from the voicemail system should he so wish.




101 is switched off at tinmes when its operation could interfere with
conventional |and-based cellular systens or with el ectroni gﬂc%‘@tar 26
systens of the vehicle, to enforce "quiet" periods on boar l’él | ow
transfer of the satellite link fromone 5 satellite to another. The control
to switch the systemoff may be performed manually or under the control of
a sensor detecting interference fromnearby radio base stations 74, or an
operational condition of the vehicle, such as deploynent of the aircraft
undercarriage, low altitude, or "wei gh on wheal s", conmunicated to the
onboard system by nmeans of the control gata bus 22. When such a

di sconnecb&gq\ﬂf%o occurs (step 1501), a signal is generated in the onboard
system 2, 10 step 1502) for transm ssion over the satellite link 6 to

t he ground st afimathad ¢fsrpyertimD@yta miissagesgirigimally foanstiss! fohearsatisdidri over gr ound
station t gl f nboard
system 2, ﬁrf%)fiaég Iﬁaﬂt gf%g{pc%anglr%'tv{f ﬁ%r%@gﬁg{iﬂ?ﬁd;éﬁi@%%naﬂfs@ﬁihﬁ?oﬁaggvrg‘t? %rted
by the NVEthe7 ceonyersiop o baingy rayeh tet r epserasisngFano be  tEmsmiigd @yeboanaiherhe

vehi cl® (@iRBmimARatind detWdiR For GRS Pselécddd dléﬁéy}l‘ﬂ'ﬁiof'a%b&ﬁt&ﬁ’é’foﬁ'ﬁim@ the
ground station (sste 1506) WIthOUt any signall qﬂgw red over th

satel | it eP?t Aka srve@b@edmfermaﬁlge displaysystem. é@e@m rass fpformatipg it t@e

gg cor dl Ngorigingdl f‘d%utaJ Wsségepw"' repﬂic\é@ Myl leHrééLS Fn'fd#ﬁffatl&{‘ %ppr%bl%té’ QO t1Me tseRclast MSC

14 ﬁ. ]] Pt t \fthﬁg he user's handset is é ste
1507) . Ge laplay H %%ﬁf}?r"’l ‘ﬁé‘{‘ 3R MeSSpes IR RYY E’atéonﬁsﬁ%gec |9eqtgdig
voi cemai | addredsethtd the S@verssfithes infermtion isplal systemadidi Kaving, thé endhasd dﬁ@c 50,
L R e et SRR eyt S 58 el oD e
t he onboacaht®lpsEwmtigns §@thblestordisptaytthe atf@rchatisi emtéﬁbi)headéftmmdseagawrgmﬁl is

transm & { ity Bld D BsAAPOR HortSA NG ShERedPIA) plllodat ansm ssi on over the

satellite € groun Fon 1513). This signal
causes the satellite ground station to revoke the call failure node for

calls dirsgct EdAh%tﬁJHeadBH#aﬂwgrtg o3 4 Sherein W da thme%Qggr ﬁggﬁgﬁé@%%‘gﬁ%g I&( (step

15 14} When a user reconnects to t e on step
1515) 1% hetrafptssion avps e saillardelsphans netvirlg frsidisplay biie detbider thisghorethandset. ( st ep
1516) which causes the host MSC to retrieve the call attenpt record 30
previ OUS|¥, stored for that user (step 1518). If one or nore such call

av

attenpts A geathodrapeerdipg do plaim rle twihterrin dherdaigaessage ik geprrated sy, the o
(step 15 d&l)uar BWREHMG Bterh e rd&pBisd © 4 mersls@éebéih% dEEsERed #Sa fca P Bhilking

voi cemai | S}/stem shoul d he so wish. 28 A 36

20
4, A method according to claim 1, wherein prior to transmission of the amended
original data message to the server an alerting data message is created, indicative of the
presence of the original data message, addressed to the server of the information display
system, and carrying address information appropriate to the selected display unit, thereby

25  causing the server to generate control instructions suitable to display an alerting message
on the information display unit so identified, and wherein the amended original data
message is forwarded to the server in response to an instruction from a termination point

associated with the destination display unit.

3¢ 5. A method according to claim 1, wherein the amended data message includes
password data, and wherein when the server receives a data message it causes the
display means to indicate the presence of a data message, and displays the data message



CLAIMS 1. A method of converting data nessages originally formatted for
transm ssion over a first telecommuni cations network for ge@gra?Roﬂﬁbf a
di splay on a display unit of a first type, the conversion being such that
nmessages can be transmtted over another 5 tel ecomruni cati ons network for

di splay by a selected display unit of a second type formng part of a
server-based informati on di splay system wherein the address information in
the original data nessage is replaced by address information appropriate
to the selected display unit to generg;e an anended data nessage, and a
new data nessage is created, addressed'to the server of the information

di spl ay syst and. havin he.anmend data 10 nessage as, payl oad, . and
wherer o WD B0h GEEDA PRt VB sl B dar BB CRGE PG Wb HisPley
instructimesnsuitable to display the information content of the data
message on the information display unit identified in the anended data
nmessage. 2. A nmethod according to claiml1, wherein the data nessage is

ori gi nal | §. f orApgparauds fop conveBing datesmessigenorigmatly formeattédifoatransahisgidromer aet wor k
for displ ; : t o j claim
1" e o 15 RecBmiEhlodid bl e RENCIANNG\a ey LT ARy BEER LUREAE ° 21
i n r esponght hah messagegecane bs dranepitietl t avgr janothe ddl¢coamewnications netystiefar 20 4.
A et hod asay dyng decfcrlihidy UMACeh SlbAR liydeOrdrnHaSAe O O sBivef Bisemended
original data néssage to the Server an alerting dat ssage 1I's created,

i ndi cat i viefosmationdisplaveysienn th anpaeatey ¢ampfisinddat a message, addressed to the

server of the hadRy Bt lePRCHE SRE AdresY Shatiddd inC e’ Bhidi8al okl eRssshgd Gymat i on
appropriate to tpe sel ected dis Ia‘%/i unit, thereby 25 causing the Server to

: p |
gener 4t e 2GHEFSINORRYGN AAPFRREteRth B"F'%Ct%dEP'ébPa toygenerale An fended dgfé  on
t he i nformeésage, di splay unit so identified, and wherein the anended
original data nessage is forwarded to the server in respopse .to an.
instruction frBm% @Pg?rﬁ]aﬁqu Bﬁwﬂaﬁaﬂessag%aﬁrﬁ%% Qe Og t'?fﬁﬁ?‘{{ﬁﬁ
di spl ay udisplay 86tdm avd hatifpitie aceadel dega hsehg a8 dayloaier ei n t he anended data
nmessage i ncludes password data, and wherein when the server receives a
data nessage it causes the display neans to indicate the presence of a
dat a tessage, Awmratuspécoyding loeclaimtéacompdsange 2 8 APR 2f104 37 only if it

R i L
f or mat t edddta rmessaae nadssessad 3o dhe gerver of the information display system, the alerting
message carrying address information appropriate to the selected display unit to cause the
server to generate control instructions suitable to display an alerting message on the
20 information display unit so identified, and
means for forwarding the amended original data message to the selected server in

response to an instruction from a termination point associated with the destination display

unit.

25 8. Apparatus according to claim 6 further comprising means to generate password
data.
9. Server apparatus forming part of a server-based information display system for

receiving messages generated by the apparatus of claim 6, for display by a selected
30  display unit, the server comprising means for converting a data message formatted for
display on a display unit of a first type into control instructions suitable to display the
information content of the data message on an information display unit of a second type
controlled by the server, the information display unit being identified in the data message.




5 first tel ecommunications network for generation of a display on a display
unit of a first type, such that nessages can be transmtted over__anot her

t el ecomuni cations network for display by a selected displ 2y it 2Ot a
second type formng part of a server-based information display system the
apparatus conprising neans for replacing the address information in the
original data nessage by 10 address information appropriate to the

sel ected display unit to generate an anended data nessage, neans for
creating a new data nmessage addressed ég the server of the information

di spl ay system and havi ng the anmended ta message as payl oad. 15 7.

Appar atus,accofding to claim®6, copprising neans for creatjng an alerting
message | Hgl ca‘%’fR%gB? a?‘f%&ﬁ?nt\osgﬂ'& ’o‘for'?'[ﬁ@%@rrpﬁﬁrﬁéf’ CalHt §e,ﬂé§0%gdg?ar§&a ressed
t o the seindieatedhe plesencef dranddtz oressigephay mepsd mzporidhe talagiredatgrmimeisapge
carrying re i I ri e.s ct .spl njt to
cause theﬁaﬂear @%r' lt%n(i)n%atlan%ééro%{é (taeauggﬁ ?’gl Oq%p(r?]as\{ ‘%ﬁ%’?si %n@épi?ﬁ ﬁgﬁgg '?'Sg%llgg‘pihgy an
al erti ng predstageineshinphigbeirkla passeordedssociateid syith dye data in the datdemtsséged, and
means for forwarding the amended original data nmessage to the selected

server in response to an instruction froma ternmination point associated
with the Hesti jus acoopsling/to daimn®, whereR thadatamasgageie odgidallygommtied &rm 6

further CeimisidhtovaR 828JIs RIS e tRAE RMAIsHiay B3 belldar tégPN&{e HHRRad At us
form ng part of a server-based information C?I splay systemftor recelving

nmessages generated by the apparatus of claim6, for display by a selected

30 di spl ayz,uni A methi] SFT6MRIFdIRP BREISH BB 308 vERitieC 86 Sising?d a data nessage
formajted for jsplay on a |uzg{}li‘§1%@umt of a first type into control

d

i nstrifftions SEPEIHIING A YSSHF € 1Y ISATEPSAPEH ISR of the data
message OR an ieﬁéi@ihg_mda:g_ncﬁsls@d;@mtmbg f@'fthé_cglﬁﬂﬂ'_ﬂfdl_ebbf@_% aS‘sﬁBf&aB&bﬂWiﬁﬁthby the
server, the jnfqrmatjon sp uni t beij identified in . the data ssage.
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cause t hepatiksp e/ findeadisedstheingaliscaibedivith the easerscesllofr alediitya nessage, and
nmeans responsi Q. t i i . user . term oci at ed
Woh the gt opl deobidufh Mo S5 BIRLNGE 3 8thnancd BB Y ad ThARdIRERNC

i nput 1bei regreseptingsaoede alysod itwtvedicld; Bhdt he data in the data message. 5 11.
Appar at us  acCog ] dtgink e lidth Pubket e VeRicl ondRicht TRR FR0Gstifatn Manak! ¥

formatted for

13.  The method of claim 12, further comprising:
said registering comprising linking the user's cellular identity with the destination
20 address; and _
said associating comprising using the contents of the first address to identify the
destination address.

14.  The method of claim 12, further comprising:

25 sending an advisory message to said destination address, the advisory message
indicating that the data message is available for forwarding to the node and requesting
authorization to forward the data message; and

receiving, before said associating, an affirmative response to the advisory
message.

30
15. The method of claim 14, wherein said receiving an affirmative response comprises
receiving at least a voice authorization to forward the data message.



transm ssion over a cellular tel ephone network for display by a cellular

t el ephone handset. 12. A nethod of forwarding a data nessagqégoﬁﬁﬂvgmgcle,
conprising: 10 registering a user's cellular identity as preSehit aboard a
vehicle; receiving a data nessage intended for the cellular tel ephone
associated with the wuser's cellular identity, the data nessage including
at least a first address and a data packet, the first address being
associated with the user's cellular identity; associating the data packet
with a destination address, the destingéion address 15 representing a node
aboard the vehicle; and forwardi ng the-data packet to the vehicle

consi stent . w th the destination address. 13. The thod of claim12,
Further - cofor | Dhegetel hemBL & upralb At eradrar FIIAING EIRERTRBIMATEs) | ul ar
i dentity wickiinglat lebest coddd anhor2@tierddriesgird teddsamdsgggoci at i ng conpri si ng
using the contents of the first address to identify the destination
address. 14. The nethod of claim 12, further conprising: 25 sending an

advi sory hessalje methsdioficldios 14, veterem said deedng arhaffiedative oespones sagerises
indicatin 3 ] vail able for forwarding to the node
and rg%uegf%ﬂg&egﬁgﬁg€%3§%|onﬁﬁgd@%Faard t he data nessage; and receiving,
before said associating, an affirmative response to the advisory nessage.
30 15. Theg metfadmefhodlorbBnt42. A énf'doﬂap?‘i@fng' receiving an affirmative
response conprises receiving at |east a vOice authorization to forward the
dat a nmessage. Hegdatiprnesrgge Joeing comliguresdtfaib frapsmissian nthnoagh v dirdi type 26fd
recei vi ngrassnabdibl SRtdye response conprises receiving at |east a coded
authorjzation to forward the data nessage. 17. The nethaod of claim 14,
wher efh sai d rBRSIUVAYINgrcsHring HRiovgl 2 s8spshiyae ebHpPsnaiasion system &if{aren) at

| east t hefr6lashé gt iyps; address. 18. The method of claim 12, further

i sing: the.dat i fi d for t | SSi th h
FiTor type of S aRGACEUTan VSt b D ernieiinss B GeRurFRgor nidugh a

second t ypansodisdisraogaritiss sevond Wyleertrdnéhizsientsystbmom t he first type;

15  19.  The method of claim 18, wherein the first type of transmission system is a public
switched telephone network, and the second type of transmission system is a computer
network.

20. The method of claim 18, wherein the data packet is originally configured for

20 transmission over a cellular telephone network for display by a cellular telephone
handset, and said reconfiguring reconfigures the data packet for transmission over a
computer network for display by an display mounted in the vehicle.

21. A method of forwarding a data message, the method comprising:

25 receiving an original data message intended for a user's cellular telephone and
configured for transmission over the public switched telephone network, the data
message including at least a first address and a data packet, the first address being
associated with the user's cellular identity;

identifying a destination address, the destination address representing a display
30 aboard the vehicle associated with the user's cellular identity;
forming a new data message including at least the destination address and data
packet, the new data message being configured for transmission over a computer
network;



sai d associating further conprising reconfiguring the data nessag§ for
transm ssion over the second type of transm ssion system 157 §9A héllAet hod
of claim 18, wherein the first type of transm ssion systemis a public
switched tel ephone network, and the second type of transm ssion systemis a
computer network. 20. The nethod of claim 18, wherein the data packet is
originally configured for 20 transm ssion over a cellular tel ephone
network for display by a cellular tel ephone handset, and said reconfiguring
reconfigures the data packet for transnjssion over a conputer network for
di splay by an display nmounted in the véficle. 21. A method of forwardi ng a
data nessage, the nethod conprising: 25 receiving ap.origjnal data nessage
i nt ended for d°l&fing tl&%ppw@a fes Wethﬁﬁﬁlh'ckog‘?qsbﬁfﬁrﬁdﬁthot e deginaiPesi on
over the gddrédsc switched tel ephone network, the data nessage including at

| east a first address and a data packet, the first address being

associated with the user's cellular identity; identifying a destination
addr ess, 2he dHst mathbd ohclasid?ederiheamoepeningng a di splay 30 aboard the

vehi clge associ wth the usern's.cellular identity: formng a new data
rressag% i ncl UJI% ﬁ%peé'{‘ g}ﬂéeaas%e%te‘ ﬁ% u&%@f’?“ﬁ%‘f E|L'jsb eaﬁﬂragég}daan‘éehg%%pa packet, the
new dat a nessadg&ingdhegsarsriellgar identitpwith trendastipaticomadovess; a conput er

t k; 2 8 . i / - . i Gl
Consyst ent wi 1o fand g chpHahs bt eyt sboMRaaAG] forh e diGhAI ©
further ceatprinessage. and laghtine tendedtinatians addrgss &pmuthgrlinkdestveqny thesusaresent

aboard a é’&lﬂia?'io%'ntity'ajnﬂIiﬁé‘&g%i'ﬂ@tid!ﬁé‘c{dréss@e' lular identity with the
destination address; said identifying conprising determining the user's

cel lul®r identity fromthe original data nessage, and locating the

destinatign adrhemstnblMhie2h i OkndelowpmBinghe user's cellular identity and
the destination address. .10 23. The thod of claim?21, further conprising;
sendi ng an advieoging FrbaLuspEy MEseRe el eatnaAn AdFRsss he AR IsaR mEETage
message intidbed tHag d hbsayenBsaagable SonYervhRINGE ahd reduasiveg dlthgrizanidn to
requesti ni%n%éjrtdrﬁ?é im%géai‘g%nargqo forward the nmessage; and

15 receiving, before said forming, an affirmative response to said advisory message.

24. The method of claim 23, wherein said receiving an affirmative response comprises

receiving at least a voice authorization to forward the message.

20 25 The method of claim 23, wherein said receiving an affirmative response comprises

receiving at least a coded authorization to forward the message.

26. The method of claim 23, wherein said receiving an affirmative response comprises

receiving at least the destination address.

25
27.  The method of claim 21, wherein said forming further comprises replacing the first
address in the original message with the destination address.
28.  An apparatus for a data message to a vehicle, comprising:

30 an interface including at least a register, a processor, and a transmitter and being

configured to:
receive an original data message intended for a user's cellular telephone

and configured for transmission over the public switched telephone network, the




15 receiving, before said formng, an affirmative response to said advisory
nmessage. 24. The nethod of claim 23, wherein said receiving ah BaffRr pigti ve
response conprises receiving at |east a voice authorization to forward the
message. 20 25. The nethod of claim 23, wherein said receiving an
affirmati ve response conprises receiving at |east a coded authorization to
forward the nessage. 26. The nethod of claim 23, wherein said receiving an
affirmati ve response conprises receiving at |east the destination address.
25 27. The nmethod of claim 21, wherein4 aid formng further conprises
replacing the first address in the orlginal message with the destination

address. 28. An.apparatus.,for dat a ssage to,a vehicle, ,C ri.sing: 30
an interface SR MESTAPelTclydiba ft 1G85t 3 [FRLANARSs app 3 dhElhAckSt, i etardiees,: ¢ ¢ o
and bei ng corfdinguassdciated withdbe veersrcetivlagideatity,dat a nessage i ntended for a

user's cellular tel; fi,gured.fo 1_S5S1 [ ublic
swi tched tel ephone 'ﬁ%{!%%kd%iﬁgﬁgpﬂsgéﬁgx)ﬂe ﬁﬁét@%%{négﬁ {'fgrgre@é%ﬁ%ﬁt!?‘ cl'udi ng
at | east a fi rdisplaydehoasstharvghigledzsisaciptedivéth, the heerlsicelitlaniddntdgs bei ng
associqgited Wi th thg,userney g&la'rHé%% é%‘dﬂ&diﬁ@@t |'eg§cghéfdlést%a%gﬁtahgr%tsh%ﬂd _
address, the destination address reBresentl g a I splay aboard the vehicle
associ at ed wi t48ta packpdethesneve|daty grespagenbeing contgured f@feéﬁmiasim%a@@
including at |@asdutdriRupfRidigati on address and data packet, the new data
nmessage being configured for transm ssion over a conputer network; and
forward the new datf@WaEdsHBeney o8 (eRPIdce R ohei ¥ehisle gRnsistamewith the
desti nati on adfsgssion2QdresBe apparatus of claim 28, wherein the interface
can ¢ dgmmi cate with the public swtched tel ephone network and the
conputer network. 30. The apparatus of claim 28, further conprising said

i nt er f ace2dei Nthecappiargus eicldim 28| Syhe g thanintaeiscs Cirycd A S8igee ith Siae public

destinatign d? S t he, advi s nessage i ndjcating that a nessage is
avai | abl egv*"té:rﬁe Eueﬁ%&f”r°8f*ﬁ‘8twé’ﬁ'ﬁa?‘§%e°§mph' Qﬁh%lf'i zation to forward the
message.
30.  The apparatus of claim 28, further comprising said interface being configured to
15  send an advisory message to said destination address, the advisory message indicating

that a message is available for forwarding and requesting authorization to forward the
message.




