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DI VERSI ON SYST is invention relates to nobile tel ephony, and in
partic mnm Mﬁ%@ﬂm for use on board vehicles. 5 There has been
consi de ty in recent years in proposals to allow the use of
nobi | e tel epho¥des in environnents where conventional cellular t
base stations cannot provide coverage, in particular on board Jmmmm,wwmm
aircraft. These vehicles frequently travel beyond the range of |an
cellul ar base stations, which typi cally'l have a range of the order o to
| Okm 10 There are a nunber of special difficulties to be addressed if a
standard cellul ar tel ephone is CﬂBL DEVERSAON SWSHM aircraft. Firstly, many
cel lul ar base stations have antennas arranged for maxinmumgain in the
hori zontal plane, so an airborne cellul ar tel ephone may not be able to
obtai n a si gnal Thisonvenipniyglatesstoatmiobir, tedapbanwhnd il partiguiavier sistaros éwrved by
a cellular etwork. Even if the radio range of the 15 base
stations d'losgz)%goft%;eoﬁ\; h% igh as the normal flying height of aircraft, there
are fur®her pr loewétasmeeqaemgeratée astévityan regent yearhiinc bropbsabsvtos@liogy tie base
stations t&eﬁ@nétﬂ@ t§l@H§onre§qirLQnJlrroﬁg\léﬁgc\,vﬁesre Woh\mtﬂ)n%]@eﬁulgre{e?e%ﬁgny fase
desi gned on the assunption a nobile unit serve one base station is
not abl e tstetnnsheamget pt‘m'ld@ shvgrades imipetiicolehen boeseé Sbh?)atar‘dnsqunsﬁt nghedee sane
frequency. eﬂ]:'le% ﬁ%émg't(?%/e?eb% ﬁﬁd ttﬁ)e qgn \éau qjan'd ba@eg "@Qﬂ Ibgs Igjcattlon .
several thousand netre ove roun since 1t ma 9 THe-ot'si ght
of a | ar gewhicimbically hbese rartgatqulmaso@emﬂ t emt@ius) y. I\/br eover, although
el ang handovahedl a8 ORI Y3t Lol dife 6N Sy 3l LSRRV N9 stk e
travel K ng at spee s of up 0 f passenger aircra ™ ravel s
at speeds apaostdphoge tts()ﬁ(l)elqmehm A aulraratf&anesItlsomanpoelmlarebetsef smtuomm\mn t he
use of powerg;lH rzrargl oedstcgnrgl S onq b?,‘?ﬁ dthGZhSOHz%(smt% g,ragé:autl on. al nslﬁ) ossi bl e
i nterferer@ERE I ERE Al T Crart e &edt foni € sys W
cover age, telpbdre mey het quohhiaes obratn asighdleine any-Howey antion, haesne winee ﬂsbnpensi ve
and nuch heavi er th\?edﬁ ce(I:eI"u aratel ephone gtE ceIfItHI ar .tele hofn s and
satellite & é%ﬁo%e %65 elb 59 ?rhé’e%%?r 9" er'f &2 'od?n ef ‘3‘ i nsi de
a met al1shudse dtatinins cloes eAEP.n‘d/IatshhlglelalsuhamotredlG‘M‘ny‘lﬁaghtt bfeaitonsfesthetecared use
of a port sat el one within an aircra rohl bi t ed.
A ueer wi tHBTE RPEeBn TeRee e 5% B L SHag e 8o e ool elnd T i
provi ded Oﬂhebﬁmbdadxslﬂr@hua&lésh&ttﬁﬁﬂtWté@erprﬁdh\/ladaedbstgbles@M&h@bss&kﬁdﬂbﬁeﬁatby t he
applicant co under the Regi stered Trade rk " kX hone".. This uses
onboard te? fﬁq’gg‘l’ é”'t served by_one,Bpse STRugLis oL Gble; "t?r?iifgh % @ t° $973'% Withnk
bet ween t h&hai sk dtdtioandsitig 3id &drhé frequheylhisasunplion teaseb@o belaphene
net wor k. Anot er system TFTS (terrestrial flight telep hon system
ot ket &9 ABSIFGIEhBEvoral BRbpatiLGelre bRt s Sifkin dGPe ToTeY B84 BNl T ect
| i nk bet wegghttdiea airgeChirhberadfthdsb atgioas Binstagéd B, Ndreb@t althongh @éllablee |1 NK.

Simlar systems are 5 ed on board ,;ships v ment for fhese
servi ces i@"gey4a ?og{ ‘f’Htec‘?:ibt"hf’ch?"easféo"C 8}0"5}99{{%% tp%l% ALY SBEEdSn a
forei gn cusir@ney 200ahihs @R al padsBRged Htrast GeVdidbakpdcak epbaiaening l1oopot be
successf ul unless the calls can be diverted to the tel ephone nunber of the
onboar d us®P/Nt SYHRETAISY MROSA "EatTiFHioge wartas pye ﬁgf’m%'f‘k'rf@ sigpatsian kogrd.er|

and anyz5spgca plechionl dgbinepsdlsibhy igtbridyenth vithstBb 'afcrafl d dlb@Foned\wdns Wi | | in
10 general be unavailable. A user with his own cellular tel ephone account

whi ch, through Pbé’h‘iyn@“’b%{gﬁoé@ﬁ@ﬁt wtglilefeleRNoNEs 5% BViRBleatoieve Ahesse used

in many di§beaxpBisiveobit MRS, healigt thdnhg efubdreteRbRER. HBolh GeMbidrisRphenddse his
cel lul ar tel ephone subscription when travelling wthin or between these

countries ¥ tdElitg talerhenes kg s%fe'(ﬁtoﬁthev%?e@F@ effest a¢ bsingiintide 8 meteli r st
aspect of flieqivenert heMvitiediRiat SeleHRNESI@He BRRATRIdSUS M £PGRIHIEhtAIfel I St
term nation point of a first telecomruni cations systemto initiate call

di ver si%h teiepherrowitbingniarctaemanPe erhiifedy st em of a second

tel econmuni cat i QNgse WSitHIM BCIWA BALIitAelephdit hbRLY sPdiL ¢4t Prdidedl ephone
apparatus usable with the second tel econmuni cati ons stemare diverted to
a sel ect edon EP3fHNBYGNO B $AViEH PEGyisled o ey erp! t'é'l“é%GMT%hlaé@thabhéo@WtYem t he
appar at us GORIPrin3i REGIORARS Trikd MRark! rSéka%ﬁgomme' G&ds' QRBoaty StRMnaRT
identifying the tel ephone apparatus fromwhich calls are to be diverted and
the selected termnation point to which calls are to be diverted, and an
interface neans between the first tel econmunications systemand the

swi tching system of the second tel econmuni cati ons system the interface
means 25 conprising: means to indicate to the switching systemthat the

t el ephone apparatus is in a specified operating condition, irrespective of
the true oper at| ng condl ti on of the teI ephone appar at us, and means to

. b T Y ”~



1 7 JAN 2i;~~ 3 A second aspect of the invention provides a first?1 7 JAN 2003
t el ecommuni cati ons system arranged for interconnection with a second

t el econmuni cations systemto allow calls initially directed to a tel ephone
apparatus usable with the second tel ecomruni cations relating to the

t el ephone apparatus, neans for receiving associated identification 5
information relating to the selected term nation point, neans for
transmtting the identification information to a network interface unit,
means for receiving authentication dat4a fromthe interface unit, and neans
for connecting calls to or fromthe selected term nation point in response
to sai d atemestedcHYPudh dattgllitg lipk bpswgerether yepthppd Agatfdiie SNBJfstatian. and
second t el LGRMIABAGRL hARDHS YSHORE FE@nA THYS SakRbiral fight tGMINBRE sydtatkem and a
cellular tel ephone system respectively, the identification information

bei ng a umerketadeas teiphessdc Prarai@s i e l§imilee maanesphidtneses Fpdireat IRk betwaen he
networ K agell &ocoRarkNthes 6lo8hk Maddhl Wikt ANsRBIQ tink® [Sdfich 3pREEL ol Ovi des
a network Interface unit-for interconnecti ng a first teleconmunications
syst em Wi previsled earohoart eshiszso rinwe vea trapments fos t thases gefviceh ds geberely lag thié r ect ed
to tel eph r f] - W .

t el ecommﬁlgigta?{l)g%s%gﬁ?pggnq?'n%rg]u@ggg{e%ra 'lt+ é%quo&grebgfe;éﬁggﬂgdeertnqi tr?gtﬂsgrns poi nt
in the firglarelelepbenmeumiilt aot dies swogsssduh utless thet ealfsacan upei diverterbte sheg:
means for_ recejyi [ I Vi e d L ] i poi nt
I the 11 1AEEY hORpe e ARbh OB A W Bl BE B AR R PO\ e
second t etteccatietiniapdtanynspegist dmilitieatofteréedebepheonset’ ercellvial netswolicival éd wi t h

the Uses bendd) 6 SREGHLLES 9PGLAl WAS GGl Bflual LHESRAE! JBLAT W 1 U
operating“condi tion of_ the tel'ephone term naﬁ, an ans 1o generaté an

i nstruct i cmotgh t'tveméng”t adgreergersty Stetweaf netfveors eperadors elcen drenusedciat mang syst em
to divert calls JURGRLEGOR btk SRRONS RGNS Lhensaldl 2D Sali6gl od
termnati8 eﬁe& FPUBY ePn & OFiC CE L LB nicCAt16n' syspérﬁevﬁgn g QOP%I ephone
appar at us sitssciipttbncahed tragellrgy Wighih ror bbevekai tieger etietres inrnedrdae siedraf @r
condition. The t.e]I econmuni cations term nation points may, for exanple, be
user termPHSf ¥UF'®a satellite tel ephone system They may be provided with
readi ngs 30 appahAéedaiding ao a Badiasgecarnf ithé diveatiorotheeals pvided cpgdadtusi fioh t he
user's identity. Such a ratus. i ommonl y used for tel ephone.termnals to
wht ch' t he SHRAINE @ 6 R BRRs wbit of p JRPCRREEm TG Asat ST oo M8 6Pl o
credit cadilessidOtinstructidnsalin abe cdwitchiwigt Bydtle seravisecorar aledetmuridations deduct
value froma stor%d val Uﬁ on.the card. 1 |7 I ~ N 2003 4 %n thOSﬁ

cel lul ar SYYEBRRURKERE calle ity qitestrd; 19 2 tlephons apPasRtus §apP's Wb ther card
t r ansf er absnaateeanmupikcemdeng steangraefivertet e ar Radtatteappatiad psintmthde
arranggg to reqd this carrier. In the "GSM' standard these cargs gre known
as " SubSciifBefe'sREIMYTSAIRBY LPYSeM o theg|apRAT AT q CAMBTIEPY NPT "Bt ARJETH credit
card ?i ze tﬁec}ée&@%ﬁié‘at@ﬂs lrﬁ:v}tleﬁf fdraLlude]yiﬁgm{ﬁl t%(rjep(\orie.‘lﬁﬁibah(ataﬁmn wmrllcrmy Ee
transferre romone ¢ r tel ephone handset to another to allow the
sane tel efffor@ li?sgkveﬁegoéﬁﬁt ﬂ?fnae'a‘ftF‘é&FB‘P'QatfﬂTnﬁ%'Pt '8 WBICOsERYS W38 htodP¢ f er ent

handset s. diRatiesndeah steimiey mabhOB&webR thd Bt rdiebsBmuhiebiidridadystetn @Ad oper at e
with the the switching system of the second telecommunications system, the interface means
25 comprising:
means to indicate to the switching system that the telephone apparatus is in
a 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 calls,
30 intended for the telephone apparatus, to the said selected termination point of the

first telecommunications system when the telephone apparatus is indicated as being

in the said predetermined operating condition.



conplete cellular tel ephone. Although this requires a nore conpl ?

I nterface between 10 the cellul ar tel ephone and the user term nal’, i {AN 2003
allows the user to use the functionality of his own tel ephone, rather than
having to famliarise hinself with that of an unfamliar satellite user
term nal. However, as standard on-board satellite tel ephone card readers
may not be conpatible with GSM "SI Ms", or conpl ete tel ephones, the user
identity, or a code 15 allowing its retrieval, may be carried on a speci al
carrier conpatible with the card reade# to be used, and supplied to users
wi shing to nake use of the facility. In a further variant, falling within
the scope of t Aesecombasdeonpf theanwesmebn micgaaimfirautdhnbhsmdimiohmsynsm of t he
system by ent et erm ned fication code he u

Curm nal  ipe) rnfh EERET MR SeRTE e AR A RR S AP IF eves

t he user ;hdem,t diractedeb & séledHoins hpparbfie udbMe neittothee061&s tel®nvhurtadipns

di scussed. In the cellular tel ep hone s st m of .the referreﬂfenbod | ment the

i nt er f ace e °s e FelgRhene taé’pﬁ BHEarme8st 108 '§9\?'Y'8?ﬂ goduset ifpadiqapon ¢ s a

typi cals ruaehrmabaseelsﬁ@ it®th€ Qatet tild ﬁeﬂs\tneﬂjm tm@inthintdant for nRBkMRtiIngRASEet | s
currently worKi ng t hou n fact no radlrggbase stations_are actually

controlle'ﬂeW'ciaf' TH‘if%"”W’g'i‘ B2 PelMBYYRY tBedree; unlk r MFANE & B8EViRg e

Cont r ol | esuthditRativn LS fRgn ShestesMact sfh f andembaise®r e@nrmadhé cSRt ot frank Nerely
registers that the user is working to the "Vi réual Base Site Controller

and st or e®'et AEleCEd  teHBINATIPR RONT,; t“s'esWB?et 3Pt AYttRRUI S tdte (Nt as it

woul d f orpRtdieai bRangeienyothki fgt té?mda@h!cdnaaltel&ibﬁﬁn@h&ﬁuoﬁgnws@érhé?raré0a whi ch
it is connected. The interface unit al so %enerat es a call diversion
t

i nst rutd i ESlNGhiteRPYANGI SUpFRaranfo ot 178N HeIRRNAge s FETIEM JeSReEUYRYe O f rom

the nobi | gehdndssh , inkméBdn Meidd1® "Uéer ittty Basecigiede wianthe! tefdphoddli s cal |
diversion instruction is set cP In the swtching systemsuch that if the
g

"Virtual " 2RRRERUS and thp AEMIATK addreessefdhe seleered teralnatioa pRE¥t directed to the
mobi | e unit wi Ahnh@d " "dPet protiBes %eﬁagiaa@ lr(tél"fca&%otﬁmt ebhpkershiffebiihed first

condition), calls are to be 17,
teIecommunlcatlons system with a second telecommunications system such that

15 calls directed to telephone apparatus configured for use with the second
telecommunications system may be diverted to a selected termination point in the
first telecommunications system, the interface unit comprising:

means for receiving data identifying a user and a first termination point in the
first network,

20 means to indicate to the switching system of the second telecommunication
system that a telephone terminal associated with the user is in a specified operating
condition, irrespective of the true operating condition of the telephone terminal,
and means to generate an instruction to the switching system of the second
telecommunications system to divert calls directed to the telephone user to the said

25 selected termination point of the first telecommunications system when the
telephone apparatus is indicated as being in the said predetermined operating
condition.

The telecommunications termination points may, for example, be user
terminals of a satellite telephone system. They may be provided with reading

30 apparatus for reading an information carrier encoded with the user’'s identity. Such
apparatus is commonly used for telephone terminals to which the public have access
to allow calls to be charged to a user’s credit card account, or an account with the

service provider, or to deduct value from a stored value on the card.



di verted, through normal network interconnects, to a specified diLZCt aRY2003
nunber, nanely that of the satellite termnation point to which t L‘}ser I's
connected. The interface unit does not in fact nonitor the real condition
of the user termnal, (which is switched off or operatively connected to
the satellite network termnation point by 5 a non-radio link), but instead
al ways returns the "fine busy" signal to the switching system Preferably,
the interface includes a store to record any diversion settings existing
for the tel ephone apparatus prior to #he diversion to the second network
being set up. This allows these settings to be retrieved when the user

di sconnects 10 thosmdehdar sysséms elheco hvgdee dddnBins issystiednonss dhfaatartidrey can
be reinstated in, t Wi t chi systemo he _second tel ecommuni cati ons

oyt em ot drpopiershisy HAWE (PieRie; Britsstin oo St “epEm Mo, e

t el ephonearapgar & usadrakie Scaeisil &Cithavi“GSMY sRalart athede RARR steakhdin dsher eby
initiating a handover procedure fromthe "Virtual" Base Site Controller to
the real gHBS_C”%gf Sl Qg‘é'é?:oﬂﬂs&@?'la’}?t prengithepF mgard REdFA Y 151289 syst em
may besangemged s4omel) i@l ratHet shRil@ QBAHEKEZFFhME CardUmBR beStiaRbi@tedt fiemuser ' s
voice mail. The interface unit may be arranged to transmt a nessage to the

t er mi nat i8R SEEYIR TSR PRRINRAISET 1hatotheice allovoihessams Telapbere yaeassoWlen sent .

Sore cel laab Airedtolyemiionee So 8k seedravts daedédtimanadetgapabi lities, such as for 20
receiving facsimle nessages, or for connection b of a nodemto a

conputer. A nABPHET GEBPIMEPT RN g?v%’fbé’ﬁr%\éﬁ%?rﬁ‘"%/ﬂéﬂ%/Wtqpééﬁte At thenked to

the sane cghidletd 08ITRREIBSHINeNBREbIghahBEqUiRE latthére doRiplExTAtdrRle BEMI&eAS havi ng
different capabilities. The stan(?ard, at-seat satellite tel ephone term nal
provi ded the, c%l!”#’ér‘%.'?'?hq[@ aﬁ‘ﬂﬁ“"etl_iﬁ’ﬁﬁ’_@ﬂ"%’o't PlRYET e YSEEFP l:"_%ﬂ the “_Pro‘\'ﬁé‘@\é‘ﬁ’, “the
vehicle off MAIddh ttBigphaieMirBder ithad hhiiRg tBBbaniIfrid® HimeME deth Whithoft afUi tabl e
term nal . Accordi ng?[ y) the selected term nation point to which calls are

di r ect ed unEamitias satelEp ¥PHAEIApoi nt ot her than the first termination point
from which t heoRe960ss WaRddrdidnltdhRA sat¥Ml&S R1PheRe icBrd RGdEASRay A€ Hent er f ace
unit may be arranged to transmt a rressagﬂe to the first termnation point
to i ndi caoeeible Wit §SY mEddnger Kagrlstrerlepbapes, ghe iwsesisleatitre@” Retadenat i on
poi Nt 1530 blvinghies WstREvd R MRt tfRed 8n i s@ldialichflericbmPhtift NGith WRIESWE
connected to a ground station (by satellite or otherwise), it may nove from
the area rewlpetele ByehABd SERRbPY 19 usqrpighinuadnakeatsesithe tciliiat  of anot her .

I'n that case, Ir§ Qefu%EW_Qérkan@,dfyﬂﬁxﬁswmfmintth@ s‘i:gétmof'%é %eﬁﬁ&ﬂ%é'uslpmay
accommodate this, the interface may be provided wth —~~~ ~?JJ 6 " neans
to store geieauhaniadion gpr ves of Abe sutiepahhestering phered¢terningy ddestificatioans t o
record changesidd vjd@sskdmAidlr £3SEMshi AR LR ibQrfate FUAMWHRS, fHehSt
system and neans to nodify the diversion instruction in the swtching

syst e@Pwitetiievesctiveasehidenfdy taaf estaplishes therdiversinaprogebs as alrrady aliseisaeti on

poi nts may be,| 20869, 8idBbYe LRt E t l.ng the
mobi | e unit tor%ga%g- rqrege: e'rsgtp‘ereecl}ps\}v’fl_;t %??ﬁhee&?ﬁ?%rgfégiogumﬁ?Rfaﬁ?r(f:%qu\ﬂtl not be
appar ent is @repgedsig arpRpMtp hestvetphingssyisteniab it ihég ediynigalt fadioskase stationt ual "
base sit &000 AT 13 wRBH tlPmbbiRNl B Wolllnbe LindRRliA ek ingn to the
revi sed ao?ér essﬁof 'ttﬁewt er Fn ngt l|5'on po%er}?? e%\ée l?nv%ntn)ébn a \{s&o 'plrfl%&/in es a

met hod ofradiinibasexsiatigns snecetuglly icortrolted i ih athiowilllige pedérnad tof asaa f'Virwal”

tel ec j o - di i ! I g e.sw tching
Syst oot attectapetph Xl Gtchir SRLAA AR RbE b RS hbl PR D

di r ect ed registgrs tag pirovser ap parkingity theatiruall Baset Sike Sentoridr bod etroemtiei cat i ons
system ar i 0@ .Sel ter i pat I I e flns .

t el ecom‘%egg%éﬁg%\ggs@sst\gﬁ?&t ﬁ(gctaﬁg? rf%&g]&egnﬁ{r’?& %8 't?h/gb@t L°Bsa %{bﬁﬁg "Mh the
first telwebimyuni gt icainisassysteerontriolenbiwlicmd shentedtephbreeinagfaeatits from
whi ch cal l,s ar i,verted and. the e d rrm.patiqn..point to which
calls ar ealsfoogeﬁ%rag?s(/gr% |((gg',V%'fssrlocrlll 'ea{lfcrtl'an’t Vc‘)lﬁi%hevsﬂ'é% P%:%itﬂé eilﬁ“s“? 8?7'19%15 YYRE second
t el ec@@uoi leat icoms fsors ttieentobidd haruset, dly epdooiethepyant et UBases Siter Cansqgleci f i ed
operating.conditjon, irrespective of the 20 true operating,conditjon of the
el ephone pa) SivERort PRBHE 13 Frlg VB I (RE TS o T RS PPLH 1 syst em
to di vert"Wwabdl’s BasenSeaditrober resyentielte phanieregpesardirvecied toathe heolslaiwhitsel ect ed
term nation point of the first, teleco ni cat.j.ons system when the tel ephone
appar at us™1"8 94 n S(Ya['%e ggp%%ﬁenﬁ’riSr?”feh8%5&sae%t'%daéf)@%{'ﬁ?'ﬁe&\é@spéfeaf? w5
condition. 25 This aspect of the invention conprises several separate
processes, sone of



whi ch conprise further aspects of the invention. These processes infteried 2003
to allow calls made to the tel ephone apparatus to be routed to the sel ected
term nation point. The first part of the process is carried out, in the
descri bed enbodi nents, by a card reading device or simlar apparatus

associ ated with an onboard tel ephone 30 term nation point, which reads an
information carrier encoded with the user's identity. The information

carrier may be the part of a cellul ar _tel ephone containing the user

identity. 1i J A-! 20J3 The second5part of the process is a method
according to a further aspect of the invention) for_interconnecting a first

t el ecomméiveEtai GHOUHY HPBRFVPatIYOE HEeEARNact. CoPmiRSFiEad i Bigstosy Suawet o al | ow
cal I's i nidablyl ¥hatlick ahb adtdife aefhfhRRACHENARP VU UgRPie cBhidiiddernsecond

tel ecommuni cations systemto be diverted to a selected 5 term nation point

in the fiintetfagecunitdegpumetdntiaeimaoniips tharfeat epRsitiasy ofgthenises tespabiiwhichcei vi ng,
froma fiL slitkiGlddMat bpdafinbonre@RBlth{the Abiefite hERIRrhATLtOR!RIntRg tO the

t el ephone apparatus, receiving associ ated |§ent|f|cat|on information from

t he fi Psta nermdiedlinkbnbysdhstead eivays rptursnthet Hiae jbtent piphalatoi tha swifcbingat i on to
the secony s%ﬁ{mork, 10 receiving authentication data fromthe second

net wor k) and connecting calls to or fromthe selected term nation point in
response to s&raderablyhahe iiotgtfeen inthides disterepioorasord iagy diversine stdty@asi bed
enbodi ne . [ (oJ¥1% S - of,. .t t i te
teIephong&%gpéggihﬁggggﬁgpgﬁﬁpﬁag%r@Qgggtﬁ% %yé%gggni&wagﬁgﬁﬁéﬁhg@%ording
to a furtbesg s pwctlThif altones thesenetitions té de retiered avhee dhe ngeadis¢orgiects

tel ec ni ' i 1.0 dte ' ' t uch that
cal 1 5 10 el 3t 08, BeiETIAebcR SFRRRE dor hES R Heh b S5k M8 g

t el ecomnmswithingosystaysoefetharaycdnd wlacemmpohidations sgbteot ed transfernedt toom poi nt
in the fiyr t I i st.e risi t 0 S :

generat i rfﬁaé?{ tl%lr?gﬁgdmcaﬁﬂgﬁ S'osq}t?’ eeré }s{fvﬁkf ghlleﬁggns%yiptsp em- o n‘t% Flés gcgnté%%dwgg @

t el ecommuezlicatiicobesesstatiam theretly Veitistirgab| andovezcreckduce friven tied &pimoak
apparatus, to.th i el.ec termnation point of the first

tel eco > gFFgﬁéﬁgggﬁgﬁwﬂ%gﬂ"Fhe t el ephone apparatus is indicated as

bei ng 16n t he Shbddpr edehdcal meenmper @bie)gh Switchidg sy tamrreae b ergngetdt a
identifying,a user and a termnation point in the first network, —indicating
to the swPtEHIhY 1€y3 PEEREMRE ”§E‘£’8ha“$‘ef‘seé*b"nﬁﬁeﬁisc‘é‘%"feoﬁ‘agy VRITREE a

t el ephonauritehay balarrasgaCicatradmi 3 hesfmeusethe itérmimatanpéaitbiiedicapetat i ng
condi tion, 'rreﬁpective of %he true operating condition of the tel ephone

t er mi nal ,suﬁb 3Y&HE Y MESBA° PRSPV BN to the switching system of the
second t el ecorasute caflulanselsytainesn diso cdhaver bddifiblas chipabittied bacH e t®@l ephone
user t% the.saig sel.ect ed ternigation 0i nt of tpe first teIeconnuRications
syst e wHERE YRR "8I BHBRE 24 &F K FEPTCHPAGY MYl AOBETG & W 54 d

pr edet er rmoistid ggeermaiy hgve cavkirali @aiwork identitldd, ~all fthked 3toSthEhsangISIME$E | S

preferably carri gdd out b ninterface unit enul ati nge a base si te[[h
Gont r of | PPN CHIH I SIBIRIOTARIGET NP e Bt S BRI IFss P81 1 i e
t el ephonestediaed beadtarsitéiy teRbhdie renPal pliveiediih MircaM isShddéquigbedcronpl et e
t el ephones. .To avoi dltgﬁ need to rmdllfy 5 E‘P?‘ ser terE_nefLI S a u%er
i dentity RESVDEUEUCAIRdIVNOE s B VISR Y MEYCNC Bifp M BIak juifitigd may be
25 provided with a suitable terminal. Accordingly, the selected termination point to
which calls are directed may be a termination point other than the first termination
point from which the process was initiated. Where such is the case, the interface unit
may be arranged to transmit a message to the first termination point to indicate that
such a message has been sent to the selected termination point.
30 If the user termination is in an aircraft or other vehicle connected to a ground
station (by satellite or otherwise), it may move from the area covered by one satellite
{or ground station) to that of another. In that case, the network address of the

termination changes. To accommodate this, the interface may be provided with



the existing card readers. This user identity may be the user's caqlfulmt 2003
radio network identity (IMSI), or sone other identity fromwhich it can be
derived. In practice, the user identity required by the network (known in
the GSM standard as the IMSI) is unique to one carrier (the "SIM) and is
not encoded on any 10 other. This provision is primarily a fraud prevention
nmeasure, nmade to prevent the user identity being used to access a cellul ar
net work when the authorised user is actually el sewhere. The invention al so
requires access to a cellular network®when the user is actually not
directly connected to that network but is el sewhere, but is conmunicating
through tgRans ite §tore Hhecrdstiensrnf datmibationppiten the firss sysigrpemgpes tryepeessary
for the 'CHE%EQSQhé@QiBSadGFe\&éQI HahsmiBad fo Ri frénm GROtA! dyatem, tahdohtashot he user
identity. Enbodinents of the invention will now be described with reference

to the Firepsifesthe divefion stEetaly @ thejsyvitghinghwyistam svhsnatychrn SHPOeR nekeshe
functi onghactehRbhaaly, Riie 20 mHSkibR §dirkd) ray Yool U siRtbiF 5 AREEAIE sk farm
one enbodi nent of the invention Figure 2 is a nore detailed schematic

di agr ah o rrerespetansing the mabilaitnivte bede-tegistrIpdmdd barnterfaegibniy (ehighpnent ,
whi €N T Oyl ot B BbbiéRt RYERPSGRch byAEmA3S WIRA) bécBig. Qe BAAL dvpeRl T Crart
Figure 3 1s a diagram show ng part o¥ an alternative arrangenent of network
25 terni rhasé oite cantraliribdarfdoto denepidratnewncall dive wetrbicticar tq ehephvingd handset
Figure 4 Jﬁﬁre@s ﬁF{B%W@Hiﬁat?jn .am show ng the functional relationships

bet ween the conponents of the fixed part of the first tel ecomunications
syst em whi ch dbedpeantipe dlse plavides\ae methnd, ofiniiatangs fion @ Eshdemtinatiodi agr am

of thgotsgé&nqhwe Sysd ﬁgﬂecmma&%%ﬁggts&ema%!.n39ivgfsg&ciiﬁétﬁﬂﬂmsr ts @k the

secon econmuni cati ons systen re 6is a w chart show ng t he
process leyvitshinghsyatein \odr & isecprids tesasbmapunicatiorse sgsemnslahe thabrdailg @nitelly

term nati gn t o th irst,net. k ~ ~ ~ ~ ~.7:03 Fiqure 7 is
b crPed B 8Tk RAndr ddiGrahld SlopBUMR Iy sooond telecommaniéafdrs Bysibdll © |
net wor k ise cdoerteditec satecied edraptatine pown rive chee Eirst aelebaminunisbtionst systekn, Fi gure 8

is a rov¥ char t Clshowi nggttngs{)r ocess by which the second network restores

the origi H%Imeg?a t"\iorrlngr’srlS ra e@f@ﬁhone when it disconnects fromthe first 5

net wortls. Fi guiire t8e ifirdtustecamesinichgorisosyserd) igpnpiydgese telghenerpparatute a dat a
nmessage. Figure 10 il]lustrates a conditignal forwarding.process fqor a data
fﬁmg whlchl(ialls are %? Fugvc\illvehtgtlj tangg% S(?(:'}%C%Sd éermlnaatonégél C}ﬁ vgrlu%ctéag

message. gure s a C a Y, 'S) for
use when drbeo by divemed)as to be tenporarily shut down. 10 The foll ow ng

enbodi nents il] ustrat eithhe i.nvention us“li @g a std(a)\p ard svm.t(%hed cel | ul ar

net wor k.  HoweVEVCATPR O tRE STFBRY S¢SUEEn? T WhieE0R% 'R GRar™ EET AU S FY St wor ks,

such that the telephone apparatus is in a specified operating condition, irrespective of the
20 true operating condition of the telephone apparatus,
and generating an instruction to the switching system to divert calls, intended
for the telephone apparatus, to the said selected termination point of the first
telecommunications system when the telephone apparatus is indicated as being in
the said predetermined operating condition.

25 This aspect of the invention comprises several separate processes, some of
which comprise further aspects of the invention. These processes interact to allow
calls made to the telephone apparatus to be routed to the selected termination point.

The first part of the process is carried out, in the described embodiments, by a
card reading device or similar apparatus associated with an onboard telephone

30 termination point, which reads an information carrier encoded with the user’'s
identity. The information carrier may be the part of a cellular telephone containing the

user identity.



as packet networks used to carry data over a distributed conputerq petywsr g3
such as the "Internet", carrying nessages using formats such as tLe
"Internet Protocol"™ (IP). Thus, unless the context clearly demands

ot herwi se, any reference in this 15 specification to switching includes the
equi val ent routing functions in a packet network of this kind. Figure 1
shows the general arrangenent of the various conponents which co-operate in
this enbodinment. Note that traffic links (which can carry speech, data,

etc) are shown as full |ines, signall i7ng | inks used only for call set up
are shown as 20 broken |ines. The onboard goart 2 (shown in nore detail in
Figure 2) conprieseesorhaarnof ipe erasasie? s"eIB0q agfoeding i atiehan 2sperket ve

arrangemait iWentib@Uicf irtercBhifectifg aUief %ie&%&ﬁédtfdh@% {eeRRANE andset s
311, connected to a term nation point 20 of the satef’ lite network. The

t er ni nat itelecpBMypicationsssysiene denlion cenlls dnitiglivt direstegr umdelsplaneotPPalatss shown
in nmore Ol?staﬁv'e' with !ﬁ'egwc%nél telkébrmh.ﬁ.fzﬁﬂt?gd&émT 1ol BE ARMEHM L Gldeittdd NK 1S

made through an earth-orbiting sate e principal conponents of the
gr ound bsttatmipatiap paintepahe fitsy telétiommuynicationp avaien. samprisioanbe s@pshiich

conmuni ca &N e an
Access Corr{caw"%gn r”SE‘é‘f‘P‘?H@'ﬁE‘E‘t’{ kp)Ir)r‘{:'F]t 'df w&%ﬁﬁgn%gﬁ%ﬂﬁ%ﬁ@smﬁ?e 30 call
swi t chi ngtefeghend anpgrates.al | ow calls to be placed through the public swtched

t el ephong mﬁﬂﬁ%@sc‘cﬁ?@%eﬁnﬂe‘%n% S rndeBiof IRADER ¢ E ﬂaé‘oncﬁ’:fﬁlt Management

System 42 aut I Ses the use of an I ndivi erm nal” 25 accordi ng
t 0 user iw@smittingshevestifawtion iformagipedt thesdchad netewmrk nal. There is also a

regi St1%r rég'ei\%mg %a{h%n{i%q%idta{aeﬁomttﬁe secjonh n’et]wé\rk, all\nd 203

connecting calls to or from the selected termination point in response to said
authentication data.

This process is, in the described embodiments, carried out by the ground-
based systems of the satellite telephone network.

15 The third part of the process is a method according to a further aspect of the
invention, for interconnecting a first telecommunications system with a second
telecommunications system such that calls directed to telephone apparatus
configured for use with the second telecommunications system may be diverted to a
selected termination point in the first telecommunications system, comprising the

20 steps of:

generating an instruction to the switching system of the second
telecommunications system to divert calls directed to the telephone apparatus to the
said selected termination point of the first telecommunications system when the
telephone apparatus is indicated as being in the said predetermined operating

25 condition

receiving data identifying a user and a termination point in the first network,

indicating to the switching system of the second telecommunication system
that a telephone terminal associated with the user is in a specified operating
condition, irrespective of the true operating condition of the telephone terminal,

30 generating an instruction to the switching system of the second telecommunications
system to divert calls directed to the telephone user to the said selected termination
point of the first telecommunications system when the telephone apparatus is

indicated as being in the said predetermined operating condition.



10 ' provide a correspondence between the user identities used byjfhgaN 2503
satellite term nal and the corresponding cellular tel ephone user identities
(not necessary if the cellular tel ephone identity is read directly by the
termnal 20, as will be described with reference to Figure 3), and to

provide billing information. 5 The card managenent system 42 interacts with
an interface unit 52 of a "host" cellular tel ephone network 5, shown in
nore detail in Figure 5. This networkg 5 is connected to the public swtched

t el ephone network (PSTN) 8 and to other cellular networks 7 through a
swi t chi ng cen%e 50. Assoc%atgeld with the int r;ace utnit [52 thgre .S an
"aircraft | ocaldhOrEFiIEPEre UM CHAPL RULONTY BPE IR Vi Iy RIS 855 Kt 1y 10
served byoaasierionthievigliual newicet.l i te, and nodifies the functioning of the
interface unit, 52 when a,term nal 20, for efxgn%le ﬁcg board an aircbraft 2,
moves from t hEORRYET 2YBNIE 00 SaLellte | 1efaPBORe CAFY PRy BN G LSt i on 44)
t 0 anot hejompatifle G&tH GSAT “SIRIsbK complblelziepbas. B HioPtHef merd thandaifyhe
system architecture of a " GSM‘_—stanqgrd cel lul ar r_;di 0, system, and the

t er mi ndl 38§ USESAAIEF YSYASTHRY @18V 185 CPFPARR RSPRCIY RHET SOTRPIRIA Y syst em

(MBCl 70 the eristivyVcsr@nasddrs OThi® hsdiN@erlity RN SedmSauskr aREMBhVRbioSid®6rk( BTS)
74, through one or nore base site control systens 72, to the PSTN 8 and

thus to OFeERY HMSHpALIRIRE gter ideptiyifram wicBhedebergeriied: est abl i sh radi o

contact with ongpplctitdletrRager Sdedtity Ruitdd i) Bled@itwbrk R raMdtHeeGSIV e
t el ephone calls. The network 7 also includes a "Visitor Location Register”

71, whi cretaviahanhths MSIHistwique tgroner@gier dbel ‘$iMr) and isgivsgaseded vdent | y

co- opgpatdih&t. WhishprbligioRek iRinkarily a MPdUdl Srel GliRRNBESRRraCRd O Grdvant he " CSM
standard are capable qof cooperating with different networks ("roam ng"

bet ween rHseWsieRtly. betpg aspd\ip tagresst @ ceUlE mtacek wiikenthg #Bherised tusplefShone 75

changes fLQmIPNGeMelR! Khk QndRabR&lso fB@rddcictBi 1d @ ¥LGR nkiwdtRSvAEAYed
retrieves data froma "Home Location Register" 73 25 permanent lé associ at ed
ReY

with the thangsels Fesvaltymotiitegily Kormectedale Bt NREVMbRYT id ElservbareReYt Bt er 73
associ at edohddeating! YRBuBRNESE kS (bReOEmbALRShAsS syE@Rt.i i abl endhérara t he
handset's identity code. The Honme Location Register also records the

i dent i1y necessqry frsttheinkerfags mganthi vittuak cBapsh$ite Chatnellest to7obtpia theusent | y
operatinggenkhe “host” network 5 operates |ike conventional cellular

net wor k, gut I's 30 provided with an interface unit 52, which interacts with
the nobil e sw fotrodignentnef shes@vartion wilseow heedessribed Wity refgranee. taTties
interface; Léri#evhmy be in addition to one or nore base site controllers
(not shovvngm he Interface unit does not interact with any base transceiver
sites or nobil Eidvendsessa beltemabit afiagrans eshowitcaithe {Unatigral t fetatibaghinshe

20 between the systems which co-operate to form one embodiment of the invention
Figure 2 is a more detalled schematic diagram of the network termination
and associated card reading equipment, which for illustrative purposes will be
assumed to be on board an aircraft
Figure 3 is a diagram showing part of an alternative arrangement of network
25 termination, arranged for co-operation with a cellular telephone handset
Figure 4 is a schematic diagram showing the functional relationships
between the components of the fixed part of the first telecommunications system
which co-operate in the invention,
Figure 5 is a schematic diagram of the switching system, interface unit, and
30 associated parts of the second telecommunications system;
Figure 6 is a flow chart showing the process by which a diversion is set up in

the second network to a termination connected to the first network



17 ,IA~~ 2~~3 11 identity of a nobile handset) fromthe card rranag?eniar'm 2003
system42 to allow it to appear to the switching centre 50, and the HLR 73
in the user's hone network, that it is in radio communication with a nobile
handset 25. It can then control the call forwarding instructions stored in
the host network VLR 51, to cause incomng calls 5 directed to that handset
to be diverted, through the switching system 40 of the satellite network 4,
to the satellite termnal 20. Figures 2, 3 and 4 illustrate enbodi nents of
the invention, applied to a satellite9tel ephone system such as that

pr ovi ded by the appl i cant conpany under the Regi stered Trade Mark
"Skyphone". Filgawre Risehidew chart shawing i dioress byofvhiche eadlddnind @ t9athe whi ch
has” a st gdanterabl it 888k ted ol Bhopfdrd a3 el ChRloRAL | v e
arrangenent which allows a user to use I's ce ar tel ephone handset.

Fi gure 4 showsFigire &isoarigvstiar swiThehontyoasubyg yeti@nttz0seshodwmeiworki gure 2
conpri se f r I 1.a n h J

Gorai 1) esiBe 48 dighaf seltil bEl L BnBng wndt b Bk b Bhisd

ant enna BRetwdrk.ch provi des radr 0 conmuni cation with a satellite 6 or a
round stat! OfeigfRYtSEhel F TN RS RS SfRL feri R DGathbestde | N 0 Wh C1
an i ntending us rocan 1nsert a card 28 G ol Ner data carrier vrdrng user
i denti fi cati onFigareal.0 'Irhsﬁraim acmrcgrhwferwmﬁmgl mocm‘sstfbrea dalerrhessageedr t card
account, or a ecrﬁl gunc a or\ m aca|é)v L .he onboard t$ee \%Ehr%’“cﬁ servi ce.
The card reader ‘i’f ma Beé ard'a P¥89%% f'ﬁ%pgcﬁﬁ éubgcrr g 8entity
Modul e) @frstam%Mtsu)andapdaolelshunl dacrwrt el ephone (I't should be noted that one
vari a of the_ e od according.tq the i ventron does n e of the
card i ng abiedpnugRbame fubdha R Feateh,israe SPra SulhRt ol cos
be pr esembllmarneuserkbwomeher trfeuerz@men $s gpplichige s@btelr célras ywetveorks, sdoh Fur t her
user termnals 21 a asi de on- voi,.ce applications,, for

oxampl o 2R PRRIES P PIRE HoRS 18 RE Ar e e A< LR o ERmBRR sePoB el ne
usual keyrpeadrmenmezr OB/ ﬁhﬁdsa@@d’ psien Gorinatablcbvast the ‘Ustefnet rotade” tIR). ephone
calls. e' user handset 25 a g pe card reader 23 are both connected to a
processor Y% WRISEH n\Fé’Pfes‘td By S&RaPHY nPREVIE:r #MB4TeT8ENSR MK &St r okes

i nput 161 @pedifieatiBAands elvitdhing | iRtIcdddatie sh@Rakst FaUtingr AMSHIbASIIONL PYeNett he
radio link 29 1|t aI so provides identification data indicative of which of
the ter mARY¥kSithig kind. " A ur t her processor 27 perforns anal ogue/digital
conversion of pigeech shb@Bahs deh&an hikdhgBmRAE 8F tRd various dompebhid~whicA2 The
digitised signals fromeach termnal 21 ate mul trwgl exed and npdul ated onto

a radio GSﬂpg’éFe A e PReETec Motminet Dafficinssd pRifSRan LYV PERT Y I98t2ant enna
29. The aWd)el@a3hd@nalsSRIINRES] JGRIIBE JiRRE sswbﬁrb faF ealleBDdp land erovamds

denul tiplexed in the interface 28. Data signals are processed in the
proced8or¥EY 1888 | st digitised speech is converted to anal ogue speech in

the anal ogue/ dirgé baboe@®PYR I @howt irdirel @il B Hifl@e PRRISBEsedone [diGndrBt er f ace
unit 28 also includes a connection to the data bus 22 of the aircraft 2

gi vi ng adgBdsety @5 dinhighafin theplipiative Lrenesmerd Afnderreat raradhe H4eYFo9Went

‘wei ght - eeriMIeRIephond haRistR SBStéMRE{e@No Aldrinfidten pRing - 20/bethedsatellite
predeterm ned 10 condition indicative of the inpending end of a flight is
met, the NEBMTKalTharfefMinatiay AAiEHi2Psis aiN sFJRAHNIEH Anh¥ith %Lﬁ'i?f”“é‘t getioh 4o cause
a der ogi Shb@hii0Mots gl i Pigh@ 4. NRfdThbEAmERY, ke c&AMUNnITRIAORIKBE mag¥ St em 42.
Because the onboard tel ephone systemwas originally designed for naking
out goi ng 'e&Pe 3N PHEN-RERHEEIREMS Gpr ovi ded in existing terminals 21 are not
equi pped 15 W tRe drigdibdiaddnipofadts orltRE GidBddeNides rJiBGaraBARRLiAvemionOUl d be
modi fied to provide a buzzer or light to alert the user to an incom ng
cal | . Al t3¢ paeMespy 44t \ghigh sparmyniseteacky MpyotfHee spiedise fgavith tha anheardi rcraf t)
the telep 89@% beEARBbs2GoriftY oRE SRARMAS ERinRnAIAGSE SRAWNRA! Sl dFent
system 20 to provide an alert either th rougﬂ he earpi eces 202 or on the
screeRO2G8I Dtahing umstions toalipwr pallaaiosbeDlacsd Hraushnte; Pebligr pwiteiedent may
be used qgreamarremorﬁl PYif) 810 B?\er' wr%h%é@@@emm csoqraa%kmmsrs‘%w nal 25
is replaced by an onboard iInterface device which a user’s own nobile
radi o t el4pnbigb Bihasians e eeneleant edlveuelcrterm@all Py aceiging 39 uskn igaRtitgst he

nobi |l e te H}o‘igt

nodi fi cat on%%thhrgs%&;ﬂée%%éescrr Wé éeOt ibﬁgﬁgﬁ?gégg}g?&ﬁ'ﬁf Jo?

I nternational Patent Application V‘097136442 publ i shed on 2" Cctober 1997,
to which the reader is referred for further details. In this nodified
version a GSM (d obal System for Mbile comruni cation) nobile tel ephone 31
conprises r.f. transceiver circuitry 32 coupled to an antenna 33, base band
signal processing and control circuitry 34, a rechargeable battery pack 35,
a swtch 36 and a socket 37.



30 The processing and control circuitry 34 has a data output term \gﬁaZWﬁ
coupled to both the r.f. transceiver circuitry 32 and a first cont 7a
of the socket 37. A data input term nal 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 37c of the 17 !'Al~ ~-~3 13 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 and + V power supply lines, péwer the tel ephone 31, and nay al so be
arranged to recharge its batteries 35. The + V terninal of the battery pack
35 i s aPxyideonseEedendence hefwee Hraeussr idenditigs ¢sed Pyl theisatalite tyrmimaland to an
i nput t ep Ak oPspbRting Whifid tglﬁphd”éeus%wo%mltlésem& %Les@% tihensWiluih 36 s
coupled to a + V input” term nal . Cclrcuit 5 A contro

t er m nakeleghopp ddesrity d resd dge@tlyupt/e@emrramabapp@ts ‘df" beicdeperiedswithg and
contr ol T. npconprises a control circuit
312, a ﬁ%g{eﬁﬁnﬁiﬁgﬁrﬁlm %‘%Stloqatlrg\;'{i%g 0 r“rlfgmgélt%eypad and a display, a V.24
33.6 &bit/s rrﬂdenar:émanwepwersvsgmpw ipteracts3 pithaan interfaesgudl 62 dhe pl ug 316

has five n I /s t he
socket 3 SQ E?E’?dﬁ%&ﬁ)ngﬁg ep honghg‘% %ﬁ%%??ttsa? coﬁ%%ﬁ% 5@%6 ?rl{?%e pl ug
316 is @o@qminecteti do ah&jalutehclampu:hed telenhoat nefwdrkéPETMIt 8 ehd ¢¢ pther tel®ls? and t he
second cont f_th g y al P term nal
of the go oa',E% 72?!1?31&9\ aﬂ‘gtCR!RLd Ce%érlgr%%t%gsr?g[a?sdewth ﬂ]% e % l}jntét p?ow ded
bet ween thde isamt f@itcraft doaativn Jtdis@nd 41 hehivbdeoniddrd ﬂhertenntd16m corentlpl  and
dat a, Si I 6 f : pl ug 316
arc 13 PR oy 8hn W s 3atetd NP ot e iRt ik et WAE P |

cont act 5216lderod thMaplzogfoBbﬁamslequmlaeﬂan @irdrak 2i miareb doen the ¢dveraQ¥ suppl y

W ring. a;légeofuosngr a%eﬂ@éjé &s 3r%§n| ) a% nﬁﬁﬁ{%'a o) the control circuit 312
for the I nput 6o tser hd's 'R ef di splay control signals
fromthe contTied cellolat neﬂz@:rk a nlllh;eratasen sinmgditied forirt the sy stefharchitdétaatoput of t he

ower sup, al so co +V|n ut termnals 312a, 313a,
ate of o RshntiRtehastd Beh Be to02; SRS the telmlrBRik ¢S4 T B e oo 314,
The mpdane dtdvork 7Ckmpd sdittlin@ sys2éraMs0e 70i toalldw conndctidheofpameadr nsatppl y uni t
315 is 25 arranged to r i wer, froman electr.icit uppl 9. Wen
She LeePon LROUSRE S BIS) V8, RS bi PL AR R S ot SRBRMe Rt ho i ug
316 of thehd PSEN Bad@ this to Bthdr felephbitesSEE: keoBile talephbRe 76|ephesisnlisA by a
cable (n Jd shown. The volt]a n the thi r? contact 37c of tHe socket 37 is
dot ect edPiy FRIPSH BEBeng! Rt Rsht FaTonsi (2ut PiesZoumekn fleresye

determ masmtohatcanmrhte&{eapbmne a0 ifcludis e b@Esforaapesi adg;tnert’me whiter f ace

unit _311. The conn on of the battery 35 to the power su 5 by wa
of (RY CiAARE| B Re T ToEace i JAePrbe 1 SUTAMIORE FRETBR YEPTEo be

r echar gedtworki7. Ndmceﬁelepacm% detofdizetd iR ESMesSAidgrand €apablkeadt ¢o-rcuitry
34 has determ neﬂH }2& he tel ephone 3] has been coggecrt % to the interface
uni t 31 °Perafips YUHHETEreng et yPTks!givamingy Rehweenneer a9 §iF 1t 0 open,

i sol ati ngke piace, . WherCh ntoibilé ﬁme@f%nfermﬁéi@eb%hebye aa@korBanamdtHehempower
supply 315 in the .interface unit 311. gg\roces& ng and 5 control

ci rcui tr“ﬁ“’é%kaif’s‘%h'Fféétp'ba}'?d@°Y%fj f%%e‘ﬂ?ﬁldla’aag 2 t HBMERTICALIRL REGEE 378 of t he

sockeb périnent) estodiided | iat Rigd ihuRiseO M5! OlhePREIAIOATT B whihStRNHoMat a to
allow for delays.in the signal path fromthe tel ephone 31 to the controller

30 whi choSFHONCRRAUKE By asPRFIRIeD WWih rRlvenhandset i to; ‘?ka%‘”gn'a ideeifiadgens 314,
32. In thins tAé NARISTRNdentitySEERI THe HBMeNERGtiIDATREYiIsISP Bt Rc6AE hheeader 23,
the 10 tel ephone 31 |dent|f|es itself to the tel ephone network 40/ 42 by
gener at i'9RtIPt &F themsimerk 7 WR MRS 108 drebile fEdseh 7P feC BRIy gpetingv

t el ephone) . ThRe rpgiSt fedivbA 5SbgHiates i 1ke DnvidtRamctivgd Adtard heeagt enna 3
because the r.f. circuitry 32 is disabled. Instead, it is output to the

i nt erPadEoNitnd Wﬁﬂfnvpférf?%uw 521 Whisht Rerasts path 19e grekie SHEhEgcIeste37 and

pl ug 3160las IBEseORR! @htroferAhodidli hiORRAAELE ualY SLaMAYLE in BB U8RI bed with
reference to Figure 6. Wien the card reader 23 or interface unit 311

det ect s 978 h3pesitheentutiers gt shovp) of Mhiairitase WOt dass Pt IMe@Ey Withamdp 601 )

it generatesrafsdiviiMied 8 MHdIC RbRskR, tbh? oHt%?rTs d2RlelRs MRY pMidllart @e have
calls diverted to the onboard system the user requires this service, he
enters a code on the keypad of the handset 25, 31 which 20 causes a divert
request to be generated (step 602). The details fromthe card 23 for SIM of
the handset 31 ) are then passed to the processor 26 which al so provides
the identity of the termnal 21 (step 603) and transmits the data to the
interface unit 28. Alternatively, these steps (602, 603) nmay be activated
by the user WIthOUt a card by dialli ng an access code (d| vert request 602)

o o, ~r a1



The user may select for the identity of a termnal 21 a other than h sg,
at seat termnal 21 to be selected as the destination for incom ng V2803
For exanple, if | 7 ~ A~y 2~~13 15 his NSl SDN code for one of themn
relates to a facsimle machine having cellular capability, he may request
that incomng calls to that nunber be directed to an onboard facsimle

machi ne 21 a. The data received by the central unit 28 is then transmtted
to the ground 5 station 4 (step 604),  The further steps (605-615) in the
process are carried out by the co- opUr ating networks 4, 5 and will be
described later. It the user decides that he no | onger wi shes to have his
cal I's didestipegl @omphile pandset dron the gardnmpnagemest sYBEMIFYSPsIOW itrist r uct i on

by enter, 'pB&r%%H@G{fvﬁlzhlﬁQ‘é@nt%‘sé hgh @Ak 98 if bR nﬁ@?@%?nezr%tw%ilk t,l,gtsconnect
codes may al so be generated in the central 10 unit 28 for al

t er mi natt ninpefiat eemmunicatiophaith ymebiie bansiset ébell @0 tap mtrpbmel gﬁlh n
responsg, iy, @ § RO 8otRdinan tht%ﬁleﬂétwwm% ﬂat{?acakayé .@%nm«y edlist s

i ndicative o he i mm nent end o journey, sucn as unaercarri age
depl of melirectedetogtiat drandies etosbe diyarted.t threudd, ther switehing shstem Ag afothe

dest | nalLlndfedRHEUIIaE deikDSerfhifod LS 111 oht management system The

di sconnect i nstruction is transmtted (step 801, figure 8) 15 by way of the
swi t chi ng sysfignies02i g ene 4gﬂlgﬂrmesqr@hqdamrns of othehisventioar faaplieduts @ 52 whose

oper ati %QEIEE 4 ﬁﬂ@ sbgkeﬁ\gg?ch"é@s tkatb;?ro%é&'&gtfﬁ%ab@&@ﬁt co&}%m gt ation 4

shown in ure has I'0 antenna syst cating wth the
term nalRe@B;erechffmdgHVIak§§kmr10ne ngunk Zeshovvsat tinst nmbedlrr@ngnfatr@ raekdlehandl| ed

o, SRS SRR ¢ A 98y P AR 4O DD 20
net wor k aff@a&gdddper. which allows a user to use his cellular telephone handset. Figure 4
shows the ground station.
The onboard system 20 shown in Figure 2 comprises a plurality of user
terminals 21, 21a {only one shown in detail), connected by a multiplex and radio
15 interface unit 28 to an antenna 29 which provides radio communication with a
satellite 6 or a ground station. Each user terminal 21 has a card reading unit 23 into
which an intending user can Insert a card 24 or other data carrier providing user
identification data. The data may give details of the user’'s credit card account, or a
special account for the use of the onboard telephone service. The card reader 23 may
20 be adapted to read the SIM (Subscriber Identity Module) of a GSM-standard cellular
telephone. (It should be noted that one variant of the method according to the
invention does not make use of the card reading apparatus 23,24,26, although this
apparatus may nevertheless be present for use by other customers of the satellite
system).
25 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
allow the user to make telephone calls. The user handset 25 and the card reader 23
are both connected to a processor 26 which converts data read from the card 24,
30 and keystrokes input from the handset 25, into data signals for transmission over the
radio link 29. It also provides identification data indicative of which of the terminals
21 it is. A further processor 27 performs analogue/digital conversion of speech

signals from the handset 25.



A card nmanagenent system 42 conprises a data acquisition unit 47 whi c/pN 2603
reads data transmtted fromthe card reader 24, and/or keyed in by the
user, to identify the type of user, confirmthe user's account details and
arrange billing for 25 any calls nmade, through a billing system 45 which
rai ses invoices, or interacts with the systens of a credit card operator or
bank. In the existing onboard systens a user cannot receive calls, unless
the caller knows the unique "AES' nunber of the handset 21, 21 a. This is
unli kely, as the nunber depends on t he | dentity of the aircraft, the seat,
and the serving satellite or 30 base station. The conventional ground
station equip digiiised ignelsi hem gash dagnastt Y arenMukipiged st m@ﬂ‘gB'GFrrent by
an i nter baee ABiodddrilrhih ehd ARk Gal 28NaRPFhdnited FoRf tiafmbern@t2eor k 7 whose
subscribers are to be given access to the service. The 1 ~,1AN 2; Q3 16
interface 46 wHicheSeBiRes?% elomcrcalAt e sigeelnediaheare adamodeatedt ia8d and t he
car dhol dﬁ%{hﬁltlﬁl@&é&'ﬂ@'ﬁhe" AdertackSI £ PHASSigHAD S B ssBlNin TR Ipk &t o830 L RIS

i ntegrated services data network nunber), on request fromthe data

acqui sbt whilstunigitisgd speecRhisi gorwenwwgedamaboguecmpbemt He @apldoveddigitalt i es
which reg Jﬁe?ﬂ?@n&?@&‘% %h%ﬂdselt'isa preferred 5 enbodi nent the concordance
i's supplle to a register 43 1n the ground station by the operator of
user's hone ne'flvmrﬂker?acevm2$ [soniaeindeska spenection tpribgiddts buh@2uefethewi t h t he
card. Th rator.  of 0 t a C cein
Tt own ETRR 2 ffing ool ROTFrRE et hach BEALERAAGe PRRIRERELTT g
card readeeghign-wdeble”, usmda dr Pestindtiome altitude, aktc. Whehoat presididringeti on. | f
t he usgr SH! it f it boar d
syste?ng g??c{@?{ l'orf? c:ag'égirkﬁgﬁ‘t h@ﬁ{eae' ?in%nf %r ea éﬁt %11 lt gr% 8)5/& eln‘ﬁjtsgrg keyi ng
it in, thenshitsa@ 4@nelate Bbe upeuhd otativer iof cawsei anderegistoatiant eignalBtd Ibeng
|nformat|on i I r es~S honme network 7. The operation of
t he grourtlr gt e?éﬁgﬁg%gr?ga\%vqgérﬂ%m@ St%ﬁnézvvlth reference to 15 Figure 6. The
data acqui SI t| Berause thel énbareiteleshdneesystand vebst aridirally ramsignke foeawking23 (see
steps 601 fo.604 alrea isc sed ndlf it identifies as those details
as corres %’ﬁ’ callFo{hae %%’]dlg'ﬁ Sar lﬁ)éoerde? 'f'eeﬁ( Sé'ﬂg)term'f‘al ét1r P& aY FhHEPRe gl | ul ar
user ndemutht y sﬁutabme télealsttingadedide C Oiiechant segs 126 oubbe oradifiedeto wovile am t he

HLR 73 of the u net wor k 6 ste n be omtted if

the user 4235580 [ f@“ tgtali] |‘ﬁ§W?‘? ?%/ r%@"’i”gq ?ﬂgoé‘ftaé‘apﬁ?y'tﬁ?e Vc?ﬁﬁ Y F W par at us

201. The od&traaatyeagsnmmﬂmmlmmft tﬂﬁtélb‘;ﬂﬂmg&&ﬁﬂ@él@l magltgnnainnémedttoansm Ssi on
ether w th the, i dentlt t he term nal

ofthecellular%ﬁ i et|t 0§ ‘?\

21 ( to CHEFRSTHFR™HE WS 52 et? BEOELE AR SteTt 8‘“9?{ OB PR B “teép 607) .
Thi s hostzoneirwartke Screked k01 N general, not be the sanme as the user's hone
net wo 7. The further ste 0 615, n this process will be
descr?ﬁed | at PSSRt H s ééll}@r'{%g 38 Igpgf?ﬁ?eé”%')veI?rraggﬁ'gﬁ'gemaat 6%;’;’55? dfal is
recei ved showmii [Fyued BeIratiis iaNaf@specteac oAb@ryY eerntied MANal regihced 5% @p 801,
previously. di geus ed) .the a tra sm ssi,on unit 46 tr

P ancel | bt THRRREH ae R oot MIRewBrke Swiabonlt mily ifPbete 33 eon: ne
cancel | atbedbnfb@sdleledBicalde GemBy atl@nlmglth&lerﬁobﬂ@rtelaushdnlachokuedd wanslget 21,
by its user dialljng a 30 special code, or for all lgﬁ(its as the result

signal s &8I PR ANERNEy é‘d'isc? MogifiFFtRneof Wt“ﬁ?"b\‘)%?cr nthectRpicad dat a
bus 225 ndinpaby’y antefnatibeal | FEtR M eaplieatbnotvddTe3644 29 [Hublished on 2™ October

1997, to which the reader is referred for further details. In this modified version a
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.
30 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 37a of the socket 37. A data
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 37c of the



An enbodi ment of the host network 5 of the invention is shown in FIQH{IE qﬁm
Its operation will be discussed with reference to Figures 6, 7 aAd g i
this network 5 'l ~ ~ A~1 2s03 17 an interface unit 52 is provided) which
is arranged to appear to the switching systemb50 as if it is a normal base
station of the cellular radio system In order to do this, the interface
unit 52 is provided with a data acquisition unit 54 which receives fromthe
card nanagenent system 42 of the ground station 4 5 the identity of the
cellular telephone it is to representi3 and the AES identity of the onboard
termnal 20 (step 608, Figure 6). Mbile tel ephones have three

i denti f i k087 GOWREpled HE LasHtRMEHut iRt iprdtebsiMEland Woing! ¥irdditryials, be

di scussed further here%g6 the directory nunber (MSISDN) and the actual SIM

i dent i t yFeunsand fifth cgptacts 3&d. 375 ofsteuiackst ? £adbisg are Fieseesiiely forfdt nade
gener al |¥nd‘W"Bow@ngu;§)IWﬁﬁés Ipaw@p&mmkéwbhme Isde@hafmegdalba bl stra¥pb PN unl ess
t he SIMltseIf i s use SIMis used in the card reader 23, or the
user's tchyasHE Hattefesedd Hhﬁhbvéﬁfﬂa?@é}fréhﬁ begftergingak 853s alsprroppeied case no
concorglaptgel p?oée%gMb ra@d)cohfibl di N@Imﬂ@rﬂ aFI@ 16 8RGhHk tERtihN off RNsiviten dat a

recei ved by the data acquisition unit . However, if the user keys in his
own i denThd petet sermingl #f (tae spite PP, 'smoua'eédﬁca)r*d\éwwtltgmmmiwfdéa 'dy the
card readghind3a2l R el Jcémaﬁﬂtafsehtelmtamse iYicdoliplb & GBI HF olitpBt WtﬁpN and
not the IMsl. (There may also be a PIN or other security code, which is
checked WCG%@QOP&@&FO&HQ ieitivodt-unit 54). In the GSM standard it is

possi bl e to obfaiiRedcd VR 34 b k Y. i t he
appropri ate Hone 'Ltgca%él: on Reg |csp§p§@l§%ﬂozg %lﬁf"@ﬂ) %g&}rﬁ@?ggﬁeﬁgmt 52

t ranstf t mclidingex heyradfand a @!ﬂplaMg ai i28r 3 bi kbit/s miogeml 3144sd mgweheupdtil SDN
(step 20 d HLR., 7 e$RO 1 a signal
whi ch i ncrﬁgg)w Zﬁ@ fl\/g{e’ ?grg'rels:rﬁgnél é}g to%tg%j‘%sléégﬁlcgn t éégfée%\lljaéi?‘ (step
610) . t Thorseshorstjtesontacts 3tai7¢ 0f) thefsockent3700f' thei obile teephonedildedheinder t he
GSM st an f i f d ssages
|ntendedﬂggrqogéaeg??%gff%npiﬁgtaqm%g uﬂl%?”;/& tgﬂigk%%gg%rh‘u '8?&185 n%'é’\/\‘rﬁ.
However, cirquit@i2 bed theeschud coithar3 i gose 9|ug2dl &isctvualedtthat date supubed

above I n I r i ned r omt he
card isea%}!g r%g o?ptiﬂ go ’%frl‘?i‘t"y éIﬂIVBC{}r%\ﬁ}E&Q%aI g?ltl Ig\% 39‘5 | d‘?me'gL‘foassed to
a net wor ketwegn sthe aiontml cirnuit 362 wahd ¢he erxad&angéﬁ fSI‘ gma!lem wmthal tahg davdbi | e

swi tching centr hat I Iar elephoewould
do. The %%Bgi eTE‘\?\ﬁB ¢ F%rbta%te%f&‘eaa'{d\ﬁﬁfrtge 8?“3“38?6%19 ﬁr?hms e tlfjssae"r?sco

Locat i ontdRegi sVerutpig df hiaé poter supblyl wnitt 315 phientourth dootvact egESSbenmblmg th the
net wor k ste e, Hone. Lo t|o Re |st 73 records t the
tobi | e hahas Foter o, heaBfREreE? TR Ao sholly ks she Seh Redby %8s Ay
@03 120 | bomadmiodthlae:omtrbedrcmham)z ﬂ:lrtthmlnpht bEgsertoemenIamilstdmdtthe ohtmt oBC 50,
t he user',s nobil not ely connect d to ost,, MSC 50 -

SrEcngaet

infact PRESRABNTY TaRRasym g Cau? f 98 EPTGITRE P8 to be
u;ed, or outputraf thee powaneghpdyl uhiv 3 Susedisd ebupledhlto 34V . mﬁ'd‘tetetrs»eals m2ape i n an
RMARATIL T PR P c'muﬁcII&d.tIegus%b”@t&%ﬁ%gwﬁine?w%?ﬂh?ﬁ452IE' L
by the Hohenlodeat3 BhisRegplet @6 aidleploriehmersativmrdthe pdlufer Slipdlgueip 36534. A
stor e2§7arrr§r$goerddt§ rgcelvep%wer from an electricity supply 319.
When the user wishes to connect to the interface unit 311, he connects the
plug 316 of the interface unit 311 to the socket 37 on his telephone 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
30 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

allows the battery to be recharged.



of the details of these diversion instructions (step 614). Cbnvenu nzA$ynn3
any inconming calls for a nobile user are sent in the first 10 inst'a (;“‘
the user's home network 7, and the HLR 73 provides infornmation to identify
t he MSC 50~where the nobil e handset can currently be found. Consequently,
In the present arrangenent, any incomng calls intended for the nobile user
wll now be directed to the network 5, as the nobile user is currently

regi stered there. The data ach|S|t|on unit 54 in the interface 52 now
passes the directory 15 nunber of tht*termination point 21 to a cal

di version instruction unit 56, which generates a "divert on busy"
instruction t @NERethy Rrosessing: @pd gaastrol Tavicitivs 34 BphripaPramieRd, dhat the

ar r angengaphorth AREHEECSonmEERd thahe TR JRE3 TP DL kénddMd EoPRI&RInal O DE
engaged on another_call when a call attenpt is made to it, the call at t enpt

i s di verteehe switghsife Gepsiag itdior eranorisplaiinaibe r-fi pirguitng 32akemt the batent nat i on
poi nt 21,0k 3%1ar?d tHPpdWételidhly 8% RY thd r%te“rﬁﬁeﬁ&ﬁ[e?a 1. Hlo¥&dsiigOhhd

i nstruction replaces any previous instructio in the VLR 51. Further
set ti Agsontry! biecuited @4i plse iesroadls tdithernsitege onsthe ubird axentasitt3A60f thech as the

| denti f 's%@ﬁétoﬁ'T l%i/ %; Jhg‘ré?éfv 2006 pc%phl Eﬂo{gFa‘i’né"@ %Bn&aﬁ@hé‘ta”@i&g&? 65.5 to be

sent when a ca to ano erm nation pol nt cour se,
t her e i Hejaysfimthe nmaﬂmmhl feomehewmgntémnechedommllehéo iwiigy rac@uddst unit 52,

and thefbgft%%%tsﬁkf b %mﬁk%n&ea%aqngﬁodgmg%ygngzca' I's to the nobile

t el ephon e conventional wa htify the current true
operating condp thl@nrrémm@h,emsmhﬁ of Bhe yeed éerdy semﬂfat@analr@ reagiec R3pthet he

mobi 6 NaRgRste shnBkadike kS 3V ShENIBRRRNME G Al P dIRlng Y | now

be descrl th re erence t ure en a ca made (step
701 ), ttheniharigervBCcode (AMBthn thlae:asabf a|(§l\30elephdn|eal The repigtedioolsighains fr om
the HLR.73 the curre | ocat i m)bl Ieph ne tep and on
recei vi HE} rfqrt% "andc’renr'ltttec{] fro %ﬁ% enn %/%écglﬂfe(s ep 76'\’33”'"%! :%2205[ g's?ﬁ'e ‘cal |
there (dhepad,(8js. ouTbm thotsub ms{iaﬁﬂumnuurvra tweamsmdrﬁadtb@?eatiﬂeabf épt to the
urrentlosy Eer%gn q ? gtatlon which is in fact the interface unit 52
(step? The” A ~~ 2.003

The operation of this onboard system will now be described with reference
to Figure 6. When the card reader 23 or interface unit 311 detects the presence of a
card 24 or handset 31 respectively, (step 601} it generates a prompt to indicate to
the user that he may wish to have calls diverted to the onboard system. If the user
requires this service, he enters a code on the keypad of the handset 25, 31 which
20 causes a divert request to be generated (step 602). The details from the card 23 (or
SIM of the handset 31) are then passed to the processor 26 which also provides the
identity of the terminal 21 (step 603) and transmits the data to the interface unit 28.
Alternatively, these steps (602, 603) may be activated by the user without a
card, by dialling an access code {divert request 602) followed by further keystrokes
25 to identify the account to be used (terminal identity step 603). These keystrokes may
include the user’s MSISDN {(which, as his own directory number would be known to
him). To prevent misuse of the system by unauthorised personnel, a security code
{Personal ldentification Number: “PIN"} may be added. This code may have been
issued previously to the user, or the user may request such a code by making a call
30 using the satellite system to his home network's customer service department and
providing personal details to the operator to prove his identity.
The user may select for the identity of a terminal 21a other than his own at

seat terminal 21 to be selected as the destination for incoming calls. For example, if



19 di sconnect procedure Ito be described later with reference to, Jegp 23&'3
has been carried out, the call will not be connected to the onboar ’gfst
(step 705), and instead a signal is transmtted back to the hone MSC 70.

O herwi se, call attenpts received by the interface unit 5 2 are handl ed by
a call request handling unit 58) 5 which automatically returns a "busy"
signal to any such request (step 706). The MSC 50, on receiving the "busy"
si.gnal, retrieves the diversion information fromthe VLR 51 (step 708)
allowing it to route the call throughSthe PSTN 8 to the user termnal 21,
21 a (step 710). In the event that the destination termnal 21 a is not the
t er m nalhi2 MSiBEN ddileotor gineasfe theht)erelansst raiat faosimile heaamtel ha\engjeeltulérandl i ng

it 58 of d-b f 5 h th
unenevorconeies Bpchat PEREE ahdl, PehAG i o bBme: i Beits 1 Fre

t er m nalonBdara fa:tdtrelle:mlabhmeqmest handling unit 58 also gener ates a data
message (step 1 or. tr nsm ssi structi |.ng ter al 21 by way
of the NG 80ThBle iteirkh Waeenta wt el AR pGirue 18] Peiisnt ot i ng
15 the Gaatono4 (&b 804t Tien dstheBistdps 460BEIaPE thalprbcessspd chledetarmyl e t o

al ert thﬁ user of. the te'?ﬁm' ngl :ﬁl' hAé a_facsimle nessage addressed to him
has beerf"8SAPPEEURHAEMGS H: Wil bendesgribed 1816L a1 | alerting process

descri bed abO‘ert,hetLher ammgaawnbaor@bswtsmedo uswm@stches tivedtéd ghihe

entertai nnent sy a second cal | atterré) is made, the ACSE 40 rray
|dent|fyte’t“Pf8? 2t1 ed‘i‘?)’e?%""?'o‘hﬁr‘?s’tefw'P6%”W°P|by rwarq(srae'q'foqesovbtnerenuy

handl i negpst ¥eihe@dngsdt125] @11 bREorheBDESdes Ty 1S BIbénepsredin iHertehtraSuch
cases is to arrange for the second call to be diverted to the user's

voi céfaiYnitagRifu A ‘(‘ﬁd?"@%tﬁﬁ)p"i"ﬁs Hi's SHRATEPYHEE RBPIR crew B @utRseaticAtyina| so be

sent a dakRneB e a0RyriaPdétBERE BnthEaREratted 8 WuY PI2CRABA is MARSAGLof Hai S
nmessage woul d normal ly be sent to the nobile unit) which appears to the MSC

50 to beMEENTY PRt NP ARPTARY SUEh @siYndencpiiage dRPloymONt, eighionyheels

transm tigwt higwdal 8r HRSSRERIN®Y td18edtRbléd a5 Vetiinined oy BeeRircfdit’d flighd N or der
to informthe user of the new voice mail nessage) the interface unit 52 now
r egener dPAWIERENSXSAeMed R JBCPHIECt HISHEFRMS tr@sm@e%%w B8 nifigge $1 via the
MBC 3@, fySkhY %f t@engwﬁat.eé lsWt@m%Fneﬂ%‘bro@\d(s‘iB% Zl?o) m%l ihftefacé Uik @ the call
or after it ends. In order to informthe user of the new voice nail
message, Whofe qmtaé'Pf‘aﬁép%ﬁW 165805 1! beigserieddatar-t he data message to the
user term nal 134 dishRPstatioh LR de ur@gf# hi€a Gadib affenfh ts%tetntmg%ts

However, data nessages are not suitab for switching via the MSC 50 and
PSTN 8, epormynigatingith e tgymtdabZQnttb@whda satelifnink Bior otherwise. Signals~ ~~; 13
20 as ityh $aRilby b§ A ARLLs ©Rh é!n% il k RECEMBlo hhidiPERRELE,d N t he
HLR 73 as bei ng I’Zgl stered wi tr % 'n'ée&?mn E ,N(% interface untlt 52,
any Eoheswitiping typsiengets f°!‘=|’tf’e1?|fti‘éd°fctﬁrffct”flhéhﬁuBe‘?"Cvﬁi"i”'FChatj dejepronedetwerkt o t he
interfacesynjg. 52, and require forwarding to the user. As with the call

al erting process descr| bed above, the 5 nessage may be disp Iaed.usi ng the
in flight entéycadnmermyeseat ) Wmseew ate aggeisigpniung et Whicht di spl ay
system ZrQ%dsf 95tad9£r?srmﬁ§§qgﬁ§’thQQTardSHJaHQPIZQ ﬁot rk@?e‘d',rﬁ%b%eq}éﬁf {he PSTN
and satellite systemin their original ormt e interface unit 52 is

provi deddewtith tae dereachasell icanfirpy Heewssos B8ofrirdatailseandi argangat billing derages

recei Y C 0] i nkended 10
For Usortecils Tty WG MR A% wiRK et DRMPY ARt B S e

i ncl ude 8NBystems @ esredineard coeneter eebadal | ers, and SMS nessages generated by
the MSC 50 i t%r?'tl'te % geddbogﬁesyg&%s %}n@ér AnR&SR84%e Qﬂ@: gﬁlgg's fg%’l:tauéo the

voi ce mail system such a nessage i's shown I'n ure 9, and
the pr ocle@svsofheswnmm@ﬁ\é&d npebesi of my pandsst §ﬁ10\®ﬂat ﬁthligumékel\O 831t'heThe

it oss Pe Pt e AR ARGy SINT Rt R AR PRI | gure

9a) . NMeMmBthhnterface unit 53 rece|ves such a data nessage fstep 990) it
retrieves from,the d | u Y t.h rk address of the
at-seat ent ert?a]f’ncr?é]ﬁ' tfoen mg'lrél)aﬁ!i %%gorctué) e&ﬁ |‘ﬁ Qscr 's ueqr""engdrl " ul ar

i dent i t ythalpresennwasba0inmnk dpiy real |h§erta|ce)\m6dadh ttbe thoewedIatcatlaJc@ﬂglstet i78nofuni t 54
when t he usertgarrcedi%gg &Rgr&% strat t|on ggogﬁdure ghe%e%ll ) The

i nterfac® uni't §<nex generaﬁes 22 faf % PEaPY oY SRS "Rdif S5 teB 992), in
a formsuitable for transm ssion by the MSC 50 (step 993) over the packet
data network 9 to the aircraft 2) with an address header corresponding to
the data network address of the user's at-seat term nal 200. This 25 data
call may be a short nmessage to indicate that a nessage is awaiting
delivery, and displaying on the screen 201 an invitation to the user to
diaI a speC|aI code on h|s handset 25 to accept the nmessage (step 9941 and

S - . o e L



21 the aircraft (step 996), wth an address header 910 to send it to th

data network interface server 28 serving the onboard entertai nment 739§Ne3ﬂ03
200. It can thus be transmtted to the data interface 28 over the packet
data network 9 (step 997), effectively as a packet with an address header
910 and a payl oad nade up of the at 5 seat term nal nunber 912 and true
payl oad 901 (Figure 9b). On receipt of the data nessage, the data interface
28 extracts the data nessage payl oad 901 ( 912, (Figure 9c) (step998) and
identifies the individual at-seat terfinal 200 identified by the address
912. It can then cause display of the data nessage c%g¥l oad 901 on the
screen 20%riee tieWaishr Bpies & é°’t°t9fdrﬁ“ﬁ&|be("’§‘teé‘pth99§)'d ideytities gad SN Fefd-

protect i Qhladrss Eddid FRifb tefePhoSXAIMRbE (MBISNUHSbilFbtehianttyfited SerPicBSent when
t he nessage is displayed, the payload 901, 912 can al so include a password
code 913daTRNIEWORRNNEEE) hon FRalpTtaliams e, Sptaxgcquisitipn i1 A2t Meishersi nder of
the pay! gathgd'ih hecdoRteHR S FIARHSCAHRRGEalfb N HahOkeish i3 dosigheP I e ed
by the user in th etqermna he termnation is itself nobile)
bei ng 5onerbb@shmeramthaucpmcafi@ncedarstlpnhedm ngegletet Adtn ther grionad mﬁo'ﬁrby thequire
revisi Ono;;JrM to'f r[EerI’Q hun@enetﬁgl:k 9Xm"|ethetrw?w knﬁﬁerra%h pr&ﬁ&e@l Ilh'etL%erSt em
conpri ses several geostationary satellites each provide cover for
part of with thaceld. Ihe Prewte. ofmesemrr&iwodq‘7@tﬁ¢eneaqu(tbepp@q9rdmca in ar ge
extent, hut, wntmggafmoa stoP 8. THHi0UrnchGmalle GIAHd HBRERS QW Of the
area covere one satel |te into that Served by anof her hi's causes a
snal | buteagergrﬂSftoctamttsed lvariperd thetairgraiatwithokt audifigstiornflf theyussest alobile e

term pal r i nitors
the. | TonfRoReR dehite ek 4 biea £, Pl Bitela 0BG, IRLP L SR EIng g 01 on
4. \Wen aendtyr beadet 31d¢atri on the uspdaeydg it fre thal $todi ¢8r edroheiused rfact i on
unit 56 re d in cal i 0 tr o the
VLR 51 s\éer%ﬁ:a{] o1 Q'yf? t?ur?hjgtrn ﬁé‘%m%% g ‘JI‘ISO rt\!t%l;éed ?%rtggdls\%grrste ‘%o t he
new netvmedwoalddress of the term nal. Note t hat the di version store 57 is
not updat ed. te thls d ffect,calls al LN, progress:
there is usual e %paetr%fogl eattthe sqgt;son cgl\/gorvzvi%é dzfrsgrz'absed % Ho%e(;ro from
one st eHgbteeSoTl’hebasta atqatsnt@n ttrmt ahoetfae\resoaa cla&i aeuaamgedw ttm teally 28 ace when
no call Less 0 ure 1 1 CeSS f n t|ng
calls V\hLﬁetﬁ‘l goar dsgl:;’ 'rg?n 19F Ussed)tsgﬁ‘y\ﬁf B 1 ?’rseshc\’/@r?ectheeil fs operation
could i nt:mrésebedam td a cethlamntdeo hsakp Baﬁtjtba&atbveeltﬂwbeilulasy:sé:eﬂsnmv froimt h

el ectronlhc contrg ?/sterrz of the vehicl &, qTeHL'Qr UI et" rerl ods on
board, off& 3CH FEITANEY &S SPneqidanes: & (ore e U %Mt e to -~
Z ,; a, netwa{rd3stp mmt s stépean Giat grdikted of masehstwmnsyetmoaémmy be
perfo% d manaff} h»y nder t he co%rol of a sensor detecting interference
f r om fieaty ey %‘?tﬁpt?ﬁ?‘“m or an operational condition of the

vehi cI e such At atﬁplmymfamtsmofunttm thieh @éﬁffrhteﬁl’adﬂgrﬁafd’rit&gﬁmldsmwoﬂlthétude or

comuni cated t onboa S ns of a
control ihb‘l'féa" édeé't'tyzzmgfl\ﬁﬁr Wi cthe 'H t%d‘zntéﬁttf” x‘% %ﬂ]rgoyf@t‘é UPEN11, a
signal i S\e‘@&l’iEI’Eabetd\gl & hbs mnbﬁahdarﬁyst(ﬁﬂb B07s.t Bps o2 hethwairk tBr @RS SSi on
over the satel Iltg f_,nk 6 to %roHnd stati9n74%n(stet§l 1503g %QIS si gnal
causes t H8"¥d: 8Pt PE & Y PHORESS ?;1 Usgins PBMP Bk * 7 -cHTa TWihei §t8S (R 9 or any
cal |l o&r aabem th tirb‘t%s@moaé despyiBéenite?, wtthtrétereapecd Fige@ 8/ehicl e (step 1504).
10 Any call now diverted g t he M5C 50 }{o a_numnber Qorrespong ng. to a node
on board the vEH CPREIYWSIPBYST raFgived HEM HMecivat 4 ashert £ yfen
i ndi cat i egnfiiadt ReBOUNSleGbEMIY BBc(s3E@PhA AR travindiskio uANYE SiagB@ltd | NY
required over the satellite link 6. Such failed calls will be re-routed

accor di ng 1C8"EHELRME etana! IR eSE NPTk Th A Ateer b ASFUSedr B HrctREoOmost MsC

S0 for usgnyhea tﬂbegéh%%teé eltAgidfRlan BdRIEEY haice 2P0BY itsloscERmmigl 4y, such
instructions w be to divert the call to a voicemail systemin the user's

hone ARt ®BPYel QOHea@'dW iadandsess Ad e st 5(9“ﬁhsl'Pcer"é'@o‘i’\ﬂ”t%@d&('f‘?t’féﬁ%e and

possi bl y yhiiesdJed ik Liferdel’s BBtal HRS 2 iH@BAVeYofthElehchin@ht eHiyotsHE ighal | attenpts
(step 1508). Wen the onboard system?2 is re-activated (step 1511 ) a

further signal Anemhodiment of dop bcysttnee'vwhb'bat thedyeandiph (SsEhqyvm inipgure §e
transm s$ispeph WillBe cEdebt V@it téi'l‘feg& & tigurke, IrpuEInsthat Aotk & St ep
1513). This signal causes the satellite ground station to revoke the call
failure node for calls directed to the onboard system 2 of the specified
vehicle (step 1514). Wien a user 21 reconnects to the onboard system 2
(step 1515) the onboard systemtransmts a signal to the host MSC 50 (step
1516) which causes the host MSC 50 to retrieve the call attenpt record
previously stored 25 for that user (step 15181. If one or nore such call
atterrpts have been made the MSC returns ~a nessage to the user term naI 21
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23 two places, which would disrupt the call routing processes in the HLR 73
and el sewhere.. If the user is on board an aircraft, he should not e NG 2803
hi s nmobil e handset in the conventional manner, and so there shoul e no
probl em However) if the user, having left the aircraft, switches on his

t el ephone 75 before the network 5 5 has reported a | oss of the nobile unit
fromits own network, the nobile unit may be perceived by the HLR 73 as

bei ng registered with two networks at once. To avoid this possibility, a

di sconnection procedure is followed d9 described with reference to Figure
8. As already discussed, a disconnection signal may be transmtted fromthe
on 10 boanr uwt@n‘meemtz@ 'tsmrpmed;azvrdcmﬁrmgaemm apreEe e 4 awidchinausystegn t he host
net wor k e nection signal nay be
acti vat e%ogg/t'@{ s?gag@?r ‘Ba%g“éetﬁ({ne&r}etﬁg%é'utlipepgdugg?ﬁg& or it my be generated
aut omat i cal | y Ihyordeitta @Dtﬂl%dbedmﬁrfm viie 53iis pravidedswithtaad@acgdsitipmdi cat i ve
of the i : I nal
merely oot b iecRivet Wt et mfickrlehPhypud bERBIRTL ARicHL

pr ogr ai;s;hev\idemityuﬁ tlh@u:teédarr tedephohe itNBCGo Fepresemy and thé AESSHEBhBY of itbe

di sconnect rece f i 02) and
causes. AEbesay FeriFeL 20, e e FOES 5 Minkfe b BE Bpbk e Beb SRR

di ver si onodkat ahest-qmmﬂemtn:dehIHys(ﬂMEle vBieh( MIEpoBBéB)dmnslsegefrmeuhalt bera), ahe |

di versio |nstruct I in heo o the VLR 51 (step
804) . gg é?{guptgg (Mglﬁbﬁér "g’al % ”@p §(Iﬁ't 5%"{ E@ﬁ% {ﬁemoﬁi% 5% fférm nal
21. The Bé‘duanf amefsonml theSMSBieist natana s geheam,emmwh raeglstulsext isonortmailv 55 in
the i i struc t 50 t th ser 0 nger
connelt oiertied By hisBRprEittclhe s Meie oo T e Sk R sst i W AP0 o

regi ster reudtahzanm'tttnerusnet weleghoheii ut;drtemnmammlangayemcal Figare t3 rijpt whitio t he
user nunber w |l tinue ta 0 Ih I\/ISC 50
Wth whi GRee HbCaRsBIPRaE rebdirt msHeT Gad e 1ot Al et tie keebAL

cannot ncawtﬁe I‘ddtatiit&wmilmnl enitBit Howeyersucdmemeonemnmalslowm identifdatibm a not
f ound" naI V5C 70 whi i1l divert he cordl ng to
any di ve|d f20 f‘?t?pnélsﬁc? gngoneaidages '%rp"?"v“%d P‘ﬁéxﬁa‘ﬁ’ eér#iaat 32 the
host h@CaE&hxm tan dlilerecbioe dhey/ RISIS O, ArtdSraththéﬁMshQTmblnhae/ 4150 be asplN not
found", using the 30 ori g/ nal, di version instructiaons now | n the VLR 51,

havi ng b&&AEEEFIUEePder BiaNH ChecsPe bY e 4318 FCREFTABYUEPH Havi ng | eft t he

aircraft, the wmsee gy stawdaaht @rbobs.5|errslab{aa1 bR Iehon@e ASISDIV i€ Rnavvh |
register with the | ocal netvvorkﬁe.‘c:;. and will retrleY1ethe or{glnal
qs;ﬁ a

di vert by interogating the apprepiigie ipR SRYIFISE 78 RO S 1FoiRe PNIRS

general AR astPa.%&.wd FreBQdst B6r doltibd &fSATRIOATEIGRAIK Lising Be \MQISDNQMSE al |
data rel atl ngr user to be deleted fromthe VLR 51 in the "host"

net worR % e?‘;ti”dAPquHLB 73 regponde;ta syh £ FAGNESH Yitse AigPalew ISP iMegrdss £ r st
t erm nat |t@é"|NQQI| cYrreBporitiidd foSthet IAERYBNTIRUINe Gadu 2D $st8y SO (Taisi Aedueat Brcal |
diversion instructions in the swtching systemof a second

t el econmiPHtgt PERDaLYLt signaluwas PrRMidedarndsT jthe (G Stariard @sed Me9ns of el ephone

appar at Uptaining 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,
25 such as that described above).
The telephone identity (IMSI), whether obtained directly from the card reader
23 or handset 31, or indirectly as just described, is passed to a network registration
unit 55 which exchanges signals with the mobile switching centre 50 in the same
way that a real celiular telephone would do. The mobile switching centre therefore
30 informs the user's Home Location Register 73 that the mobile telephone is now
registered with the network 5 (step 611). The Home Location Register 73 records

that the mobile handset is now registered with host MSC 50 (step 612),



10 usable with the second tel ecommuni cati ons system are diverted ti)ﬁa
selected termnation point in the first tel ecommuni cati ons system tthd AN 2003
apparatus conprising: means in the first tel econmunications systemfor
identifying the tel ephone apparatus fromwhich calls are to be diverted and
the selected termnation point to which calls are to be diverted, 15 and an
i nterface neans between the first tel econmunications system and the
switching system of the second tel ec ni cati ons system the interface
means conprising: neans to indicate 10 the switching systemthat the

t el ephone a ratus, .is in S i fied operating, condit,i ifrespective of
t he ltorue opgfgtﬁ%ﬁﬂ%cbﬁn'bqt?q ﬁﬁ’t'ga?t%f’ﬁ%h %9 %’F@ﬁﬂ‘ﬂg‘n ei‘ﬁﬁ'a&éfg[}'@ té‘hﬂs ans to
?ener ﬁt Qn@::’llleihﬁﬁﬂidﬂﬂi heNopevativiely &Mﬁbeﬂah _rtg tsylabﬁnmtdso 80 Ver fact eld Mobilent e?deﬁ
or the tel ephone apparatus, to t sai d_sel ected term nation point of the
1Tt ¢ aETAnTt b VOIS eI TR SPHb2S &F BRHOTE o4 JHAPLPREOTEtRK cat ed
as bei ngoidudehersandl 3N dRs Q54r MBHbOREAMbIrdrgfC OMELRdr@® i theSwerd\AMRMAL US
according to claiml1l, wherein the first termnation point is provided with
readi fAig ‘gﬁﬁ%‘f%ﬁf‘sa’%Pf Heatsie A8t™Wkor mati on carrier encoded with the

user's identi tife udlh'Bdethit) McRidiy ARCAVEHsRE indnetidhdNate seidyahd Hoee eadi ng
apparatus is arranged to co-operate with the part of a cellular tel ephone

. . , h
cont ai ni'RGEYHERLAYET 7 3dnthe Jerwark nybBr Sk (1P tdr & 1igret Y (geardn 2 coRmer ei n
the firsdt thebBlalabl MRsdBivBlsionInsArBEMAIBPH 8440 an audio or visual display
apparatus, and is provided with neans 35 for detecting a ringing tone

del i vered to tGR8veTtieasin &y insamMise s fer aamabifedpr #6rsegérierthe et a si gnal

for tpanaithasd & the ubbes HomB! RXWBRAPR! @hdSthk NHIFEIBORSGIdES iMdirthtlonN@ NY tone,
in order to cause the display apparatus to display a call _ alert indication.

~ z ~ ~ identity the MISCS5G whige the anabile handsencemgurrgntiyhefopng.stonsequentut i on

poi nt  ofjnand bFesbnt StAHGOMBMN AR THCBRS YT §Rtendd for Gihe/ RToBIIODsdr Noili G | ONS i N
the switching system of a second teleconmunications system such that calls

i ni ti al 18 directasitedhe geavark Pephtiwamalilsarsat Weursaty eoigtered thege.second
tel ecommuni caty,@Ng:$%ehGES Gnfl 0T 8% nPerface®s £GhGApdled ‘%Eéﬁdﬂé‘%}tbﬂn poi nt
inthe first tel econmunications system t?’ue net hod conprising the
15 number of the termination point 21 to a call diversion instruction unit 56, which
generates a “divert on busy” instruction to the VLR 51 (step 615). This is a standard
divert arrangement, and operates such that should the mobile unit appear to be
engaged on another call when a call attempt is made to it, the call attempt is diverted
to a specified directory number, in this case the termination point 21 or 21a,
20 (identified by its AES code). This diversion instruction replaces any previous
instruction held in the VLR 51, Further settings may be made in the call diversion
instruction unit 56, such as the identification of a termination point 21 to which a
data message is to 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
25 unit 52, and therefore it 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 mobile handset. Instead, the system responds to
a call attempt as will now be described with reference to Figure 7.
When a call attempt is made (step 701}, the home MSC to which the call is
30 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 to the

currently serving base station, which is in fact the interface unit 52 (step 704). If the



steps of; in the first tel ecommuni cations system identifying the t?lrzep%ﬂ%oa
apparatus fromwhich calls are to be diverted and the selected term natv :
point to which calls are to be diverted, 15 indicating to the sw tching
system of the second tel econmuni cati ons systemthat the tel ephone apparatus
is in a specified operating condition) irrespective of the true operating
condition of the tel ephone apparatus, and generating an instruction to the
switching systemto divert calls, intended for the tel ephone apparatus, to
the said sel ected termination point 8P the first 20 tel ecommuni cations
system when the tel ephone apparatus is indicated as being in the said
pr edet er ¢iF¢rafegipricgequig) (ko Rel| deseiibedplataypyitip detgceree dionbiste 81 ARgnbsen wher ei n
the firstarkef BUNAHL Q2 RANHot 1t dHielloli b dIE iBbdr SRR AB:ebNH) MBAd ON
carrier .earﬁcoded'vm th the user’'s I dent | ty 25 7. tﬁ%d a?cgbdi ng)j' to claimb)
wher ei n inbitead @asignal) inprpasmaitted baok dpahreaheve WSE A0hOthamtisepfcall agteiripts ar
t el ephong,gony 8) NnBGntePRol ik SHISRL hbuiod o,/ 1 MO8l AE FRRMIR0LP 58! &1 M 5)
wherei n when T i kg’": ngntong is de iveredd?o lyherEg% g eegt eé lng;rlrlﬁ;'ﬁgtgi on
poi nt ,5 awgicg_watomgicahl\amtwhs BEHuSY signahtadany suchviguest (despoaly Thp Pt us
associ at g YA 1DeMG HE1BELEHED MR LE %P B Blsion' RidiRUASH 1 SRR
apparatus to displdy a call afFert ‘indication. 9. nmethod for torwarding
i ncom ng5 testep|788) ethewingiit &t rawbs thepocahthaeugbr thiet PSTIG Sctonthei isiengerminatei vi ng a
request 5? fjf.av(%{e .}'1rb§orri ng calls for a cellular tel ephone nunber to a
communi cati‘on Systemon board an aircraft; 1 7Z~ ~fv 2C3 27 5 associ ating
a di versi on i fstthecveanthat tthe tdestinagioh tkamingle? Bpsonet rharteminat 12¢ dhaver si on
instryction representi n,instruction to forward._an . incomng .cal|l for the
cel I ular orfge'rl‘aetg(ﬁéﬁ% 'ﬁ%%g?ﬁ’t Bﬂet ﬁae'r g% T tnf‘%’éql'f‘gn&é\'@tsggt 8fmt£%c%?ud%fq*?§etjai rcraft;
and consinterfacaginit 32 atag e amanged [sutlarthat edisgrieoerca asseageaddriiesset ho ttihe
cellular_ tel ﬁ %gb s .bu T rdl.ess,of an actpyal state of the
cel | ul aru‘cfeerlsgﬁ %@@; e Ve\ﬁ?g?gitﬁ? §%rrm'?aﬁ%g?ﬁ Jrﬁ’fj aLellree Stnga%c}él'f‘ﬁ urs el lul ar
t el ephongenemtben dasa hesyegedettp ZioN Jostrememivdidri te eHedinennctindetermigalazid 1 n
accordance w t h g'v ' pnstruction, to th Lcations system on
board th V&Yaryc&aﬁs‘tew %ﬂ?@qﬁhéh?ﬁ{ 'fﬁtellﬁea " e&g‘?ﬁ?’gg\ YL S8t i ng a
di ver s othel ¢ulitdr weter RIeNdS NRART in8SHggickh BY upéd firiekymbe tarelétdiecsser 6f t he
comuni cations. s emon pboard the aircraft over_an revi ous diversion
ot ruct Hisnterminal 3 chaE e BESIEHe (NSRS GO0 BhRE eI T S E GHHD ASGhE? SIF Syt em
on boar didrinthaBR 1 &84 Withshé calebleingpréceds vbsiibad apsvk, the mksapeahdy. be20 12.
The net h8'd Iof dgl aim10 IWgerei n_the communi §8ti on system on board the
ai r cr af t 9FRR%eL TR e M {|oBR eteUriemeRt BEtFT @8P1 y coupled with a cel | ul ar
t el ephone aboar d debendatdicatddript igd makid, tHEheaasH honkf idehafiymhaOthevdigdrei n t he
comru%cati on.s sﬁem on board the ali rcraft ig_ af csi m | e machi ns?.

instruction” will not work as it Is currently handling a diverted call to that number. The

default condition in such cases is to arrange for the second call to be diverted to the

user’'s voicemail address (not shown) in his home network 7. The user may also be

sent a data message to inform 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-

25 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

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.

30 In order to inform the user of the new voice mail message, the interface unit
52 must now forward the data message to the user terminal 21 (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 handling by the on-board terminal 21



14. The met hod of claim 11, wherein the tel ephonic device is an alrﬁj 5 Iy

t el ephone handset station. 30 15. The nethod of claim 10, wherein dJ‘” 2003
associating a diversion instruction conprises nodifying a preset diversion

i nstruction associated with the cellular tel ephone to include the

comuni cati on systemon board the aircraft. 35 16. The method of claim 10,
further conprising: receiving an inconing call for the cellular tel ephone
nunber; and forwardi ng the incom ng 8 to the comunication system on

board the aircraft. ~1 J t~ Nr0037°28 5 17. The nethod of claim10, the

cellular tel ephone hav ast o I nal diversi struction prior
to said ?fs'ébscgrg‘( |eﬂﬂp%eddf1‘\/é(P§Foﬁe‘iaH§‘i ﬂl?c&% S rqCREerdp ﬁ'?ﬁ:lﬂpﬁr HE P hpr i si ng:

recei vi nggiteréd oot fig o@ktball ®sa, he ﬁtﬂdaubarn.tt &2 phgnehauahbar mesbayey ting, in
response to an actual state of the cellular telgphone belng busy, 10 the

i ncomi ng™teared dFandheusht Wil tasa ke RUtde 13 (B IBTERFYi Y Odi Ver SieBHiTe

i NSt ructfoPRardh. 1A thetdzed AOrwit®Uhb Nehill BIRARIFgNErdeesd Wesdribk8! fRReNend raffic
through a | and-based host network to a cellular device user aboard an

ai r cr Xf tnegsqge gav|bg digrlaysdivsioa faein Haky ?ﬁ‘@e’éﬂﬁ“’a%@oiﬁma @el lul ar tel ephone

nunber, conprit Agw e GRCEH el sedt disPRY QstenN201WBbKdatd rh&ILES! nbO
reglster the presence of the cellul ar device user aboard the aircraft; the

host net #WeR'eLAY *aNSIYSTPRR O thePRT N oeelife sy s'emipriaein atioips!iormalie ¢ he

cel | ul aringemce Qinkses id %rndfeH'\ﬂltlt\ Qedﬁgq{eﬁﬁllﬁwp}dé&és%wgét fd?ﬁe@émhé"%a@s'[
net wor k; associ ating, at the host network) primary divert on bus

i nst r uct MesSagRY FReead PpercPackphfiate SYESHLAEY mvb@frthet'\ﬂ%c FOvandtintgRd

| NSt et jPNuseRPEGRAAY | d3do@itel NFItK WGd iRBrAR Ghiv &2l ThEsd REREAY ikéHide tO a
conmmruni cation systeman board the aircraft; and considering a current

oper at i oBMIS essegeseabiPE atherngaliprst prd SMS| MessRIeCIRNSFREPR Y HrEMSCHD busy,
regar dl egsifo 2Brt3Rt Wadr ﬂQ@E%és@E&?éohésI Bl &fntttBQhé:Q/ucleﬁé»l drvdgernarherein,

upon recei pt of an incomng cal the cellular tel ephone nunber, the
format of such a message is shown in Figure 9, and the process of sending and

receiving it is shown in Figure 10.
16 The original message 900 basically consists of a data payload 901 and an
address 902, which is the IMSI of the destination mobile telephone (figure 9a).

When the interface unit 53 receives such a data message (step 990) it
retrieves from the data acquisition unit 54 the data network address of the at-seat
entertainment terminal 200 corresponding to the user’s cellular identity which was

20 originally provided to the data acquisition unit 54 when the user carried out the
registration procedure (step 991). The interface unit 53 next generates a data cali to
that address {step 992}, in a form suitable for transmission by the MSC 50 (step
983) over the packet data network 9 to the aircraft 2, with an address header
corresponding to the data network address of the user’s at-seat terminal 200. This

25 data call may be a short message to indicate that a message is awaiting delivery, and
displaying on the screen 201 an invitation to the user to dial a special code on his
handset 25 to accept the message (step 994), and any charge associated with it.
This acceptance is transmitted back, by way of the MSC 50 to the interface unit 563
(step 995). (These steps 992 - 995 may be omitted if it is not required for users to

30 acknowledge acceptance before receiving a data message}.

The interface unit 53 then replaces the address header (the IMSI) 902 in the
original data message with a code 912 identifying the terminal 200 and encapsulates

the message in a form suitable for transmission over the packet data network 9 to



25 host forwards an inconming call to the comunication system on bqaf djANes)3
aircraft consistent with the primary divert on busy instruction. 19. The

nmet hod of claim 18, wherein said associating a prinmary divert on busy

i nstruction conprises giving an identifier of the conmunication system on
board the 30 aircraft priority over any preset divert on busy instruction.
20. The nethod of claim 18, wherein the comuni cation system on board the
aircraft is a tel ephonic device aboarg the aircraft. 35 21. The method of
claim 18, wherein the comunication system on board the aircraft is a
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bei ng busy, the incom.ng call consistent with the at |east one original
di vert Oﬁr%ﬁgtywhﬁgttpﬁd?qsaﬂge 2s5d|splayed the payload 901, 912 can also include a

password code 913, which causes the interface server 28 to withhold the remainder
of the payload until a predetermined sequence of keystrokes has been entered by the
user in the terminal 200.

15 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”
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

20 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
register 41 monitors the identity of ali aircraft currently being handled by each ground
station 4. When an aircraft location is updated, the call diversion instruction unit 56
responds by transmitting a new call diversion instruction to the VLR 51 so that any

25 further incoming call attempts are diverted to the new network address of the
terminal. Note that the diversion store 57 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.

30 Figure 11 shows a process for intercepting calls when the onboard system 1
is switched off at times when its operation could interfere with conventional land-
based cellular systems or with electronic control systems of the vehicle, to enforce

"quiet” periods on board, or to allow transfer of the satellite link from one satellite to



27. A nmethod for receiving aboard an aircraft incomng calls forid e Ay
devi ce user aboard the aircraft, conprising: receiving, at a tel ephonic
devi ce aboard the aircraft, user data associated with a cellular telephone
account having an associ ated cel lul ar tel ephone nunber; and 30 sendi ng,
fromthe aircraft, at |east the user data and seat data identifying said

t el ephone interface; wherein information sent fromthe aircraft in said
sending represents a request to redirect an incomng call for the cellular
t el ephone nunber to the tel ephonic deéd4 ce. 35 28. A nethod of registering
to divert a telephone call to a tel ecommuni cations device on-board a
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user's home network. In addition, the host MSC 50 will record the existence, and
possibly the origin {Calling fine identity — CL1) of any such call attempts (step 1508).

When the onboard system 2 is re-activated (step 1511) a further signal is

transmitted by the onboard system (step 1512) for transmission over the satellite link

20 6 to the ground station 4 (step 1513). This signal causes the satellite ground station

to revoke the call failure mode for calls directed to the onboard system 2 of the

specified vehicle (step 1514). When a user 21 reconnects to the onboard system 2

(step 1515) the onboard system transmits a signal to the host MSC 50 (step 1516)

which causes the host MSC 50 to retrieve the call attempt record previously stored

25 for that user (step 1518). If one or more such call attempts have been made, the

MSC returns a message to the user terminal21 (step 1519), prompting the user to

retrieve his messages from the voicemail system should he so wish,

Generally, the detection of the same IMSI from two sources would cause the

HLR to disconnect both callers as a fraud prevention measure. Since the present

30 system causes the generation of an IMSi from the interface unit 52, instead of

directly from the mobile telephone to which that IMSI relates, the user’'s mobile

telephone should be switched off, or connected to an onboard interface device 311

which disconnects the radio circuits, to prevent the network detecting the IMSI in



registering a cellular device as roam ng on a host network regard1esgAgqu3
the 30 actual location of the cellular device relative to the host nétwof
and updating, in response to said registering, a primary divert-on-busy

i nstruction of the cellular device as an on-board tel ecommuni cati on devi ce.
34. The nethod of claim 33, further conprising setting an indication of a
status of 35 the cellular device as busy regardl ess of an actual status of
the cellular device. 35. The method of claim33, wherein the cellular
device is associated with a home netwWork, said method further conprising

advi sing the hone network that the cel lular device is roan
net wor k. two plages, whicho poglds disgipggtheTeall fRULIAG IPTEFESEPRIIT B8 H

(i

on the host

$ep@nd

conpri si Bk RGeStiERSe ateor ,ee&ﬁbaéregaraan@rgﬁpheryhemgafkdt e @G%Q Hi® mddgecel  ul ar

device; and diverting the tel ephonic call he on-board

t el econmbandsat indhs cgevantienal roargier, amesq@pmﬂ*ostd ke a9 prablemphideweveri he
on- boar dy{.8l&F AR ERLhO B¢ QﬁVb&ﬁcﬁ{%%fﬁ'i@%geprfcﬁa%%whéf%réjmé' ffRwonrds A

met hod o* receiving a te ep oni ¢ cal ace

to a nobile station at a

t el ecdmbad gepdrtadse ey ot theomobjtsaynit ﬁometﬂ eV netyygiki Hierrgobitelunitevey beng a
cal | for)’)‘@rr%gd U e 31 @-b'ﬁo’?@ aE%te szg.sw d GHn ¢ »F@hQ\QN&}Lé‘%?%nEQ tevagoile

station; returning nobl

e statlon regardl ess of an

actual sthig eoscsﬁblltthea Mﬁbpm'@cyomm@ngﬂurao&é@bmg ag dfisouhead vmhbgf@yenucnsor uction
for the pphilg& station; and 20 forwarding the call to the vehicle

consi stent W th said accessing; wherein the call term nates at the

t el ecommuni catAonkeady\disseseed, boliscdnidrtion siunel may 86 trafibmittest fiod thé oel ai m 38,

wher e id' Bgaerd WsaRP5E 14 HELEATMRBLIFLR s ARVAS Gnd MW 1562 sl RGNML €

devi ce

15

20

25

30

interface unit 52 (step 801). The disconnection signal may be activated by a special
code entered by the user 21, 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 MSC 5 by way of the PSTN 8.

The disconnect instruction is received by the interface unit 52 (step 802) and
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
interface unit 5 to instruct the MSC 50 that the user is no longer connected to the
network 5 {step BOB). This allows the mobile unit to register with another network 7
in the normal way. Call attempts to the user number wiil continue to be routed by the
Home HLR 73 to the MSC 50 with which the mobile unit was most recently
registered, but as the MSC cannot now find the mobile unit, any such incoming call
will return a “not found” signal to the home MSC 70 which will divert the call
according to any diversion instructions set up, or fail the call. Alternatively, the host
MSC 50 may handle the diversion itself if the mobile unit is “not found”, using the
original diversion instructions now in the VLR 51, having been retrieved from the
store 57 {step 804 above).

Having left the aircraft, the user may switch on his mobile telephone 75,

which will register with the local network {e.g.7) and will retrieve the original divert



40. The nethod of claim 38, further conprising setting an indicg@iom\pﬁm
status of the nobile station as busy regardl ess of an actual stat 8 of ¢
cellular device. 41. The nethod of claim 38, wherein the nobile station is
associated with the 30 hone network) said nmethod further conprising

advi sing the hone network that the cellular device is roam ng on a host
network. 42. A nethod of receiving a tel ephonic call placed to a cellular
device at a tel ecommuni cations device on-board a vehicle conprising: 35
receiving first and second i dentifica% on information, the first

identification information_being associated with a cellular device, said
second i Hupmatiop dgomy He R 7 Adpqt8 Ahaldn 9gnesaisthe it Will Aot beein the same

t el ecomugivicik), GRé wWEYAEE all 3@l adhb NE thDGHeh k& He BRI QR tRUFYRIASA T UCt i ons
with the cellular device that identifies the tel ecommunications device as a
di vert of®U9§t Ve S 1 7 J A >; 2003 32 5 setting an indication of a
status of the cellular device as busy regardl ess of an actual status of the
cellular device; receiving a call forwarded froma honme network, the cal
being placed to the cellular device; accessing the nodified divert on busy
instructions for the cellular device; and 10 forwarding the call to the

t el ecommuni cati ons devi ce consistent wth said accessing; wherein the cal
term nates at the tel econmunicati ons device on-board the vehicle. 15 43.
The met hod of claim 42, wherein the on-board tel ecommunicati ons device
includes a facsimle device. 44. The method of claim42, wherein the nobile
station is associated with the hone network, said nethod further conprising
advi sing the home network that the 20 cellular device is roam ng on a host
networ k. 45. The nethod of claim 42, wherein said associating conprises
inserting a tel econmunications device identifier as a primary divert on
busy instruction within any existing divert on busy instructions. 25 46.
The net hod of claim42, said nmethod further conprising routing, when said
actual status of the cellular device is busy, the call consistent with the
exi sting divert on busy instructions. 30
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and means to generate an instruction to the switching system to divert

calls, intended for the telephone apparatus, to the said selected termination point of
the first telecommunications system when the telephone apparatus is indicated as
being in the said predetermined operating condition.

25
2 Apparatus according to claim 1, wherein the first termination point is provided
with reading apparatus for reading an information carrier encoded with the user's
identity.

30 3. Apparatus according to claim 2, wherein the reading apparatus is arranged to

co-operate with the part of a cellular telephone containing the user identity.

4, Apparatus according to Claim 1, wherein the first termination point
is associated with an audio or visual display apparatus, and is provided with means
35 for detecting a ringing tone delivered to the first termination point, and means for
generating a signal for transmission to the display apparatus in response to said

ringing tone, in order to cause the display apparatus to display a call alert indication.
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to be diverted,

15 indicating to the switching system of the second telecommunications system
that the telephone apparatus is in a specified operating condition, irrespective of the
true operating condition of the telephone apparatus,

and generating an instruction to the switching system to divert calls, intended
for the telephone apparatus, to the said selected termination point of the first

20 telecommunications system when the telephone apparatus is indicated as being in the

said predetermined operating condition.

6. Method according to claim 5, wherein the first termination point in the first

network reads an information carrier encoded with the user's identity
25

7. Method according to claim 5, wherein the reading apparatus co-operates with

the part of a cellular telephone containing the user identity.

8. A method according to claim 5, wherein when ringing tone is delivered to the

30 selected termination point, a signal is transmitted to an audio or visual display
apparatus associated with the selected termination point, to cause the display
apparatus to display a call alert indication.

9. A method for forwarding incoming cellular communications to an aircraft,
35 comprising:
receiving a request to divert incoming calls for a cellular telephone number to a

communication system on board an aircraft;
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12. The method of claim 10, wherein the communication system on board the
aircraft is a communication device electrically coupled with a cellular telephone aboard

the aircraft.

25 13. The method of claim 10, wherein the communication system on board the

aircraft is a facsimile machine.

14. The method of claim 11, wherein the telephonic device is an aircraft telephone
handset station.

30
15. The method of claim 10, wherein said associating a diversion instruction
comprises modifying a preset diversion instruction associated with the cellular

telephone to include the communication system on board the aircraft.

35 16. The method of claim 10, further comprising:
receiving an incoming call for the cellular telephone number; and

forwarding the incoming call to the communication system on board the aircraft.



10dd 10dd! / F "10%Id& ()-S/!+F "10% & ()-S/F "10%& ()-S/1.F 17 jun 2o
"10% [ & ()-S/!=F "10%)% ()-S/R AN £
oM+1! 3F" 109&' () - 0! F" 10%&' ()- 0! F" 10%& () - 0! 2F" 10%s& () - 010%&' () - &10%&' () -
10dd* +, wU®1! 3F" 10 10!, F" 109%& () - O!

F'109& ()- 0! F"109%& ()- 0! F"109%& ()-0!)F"109%& ()- 0, - >ALuV71! 3F910%& () -
109& ()- 109& ()-  109& ()-109& ()- %4Z®& ()- 10L- dB71! 3F9! 3F" 109& ()- S
109& ()- 109& ()-L 109& ()-F109%& ()- G'109%& ()-2 dE71!3F9!L "109%& ()- &

10%&: (% Y17 10%, @mé&h&@%&lcﬁm ,QP@‘ & larlg @%h())\e h bﬂg#ét' 1858t Sne* original
109&' ( L) 10%& -& (109%& F&'1

109%&' () - ud{vgﬁm Ieﬁglc&an pom(sptd%sw%mg(a dwe@momt(tacﬂw fthe mgthod-fyrther

"109%& () % | XmbC3F9! , &10%&' ()- 10 10 109 : 10%& ()-&8

109 () - 9 5’/«&"{ Y510%&'() ) ZX9bC3F" 109%&’ () - 0! " 10%& () - 0! 8" 109%.L& ()-0! "1
0%HH&' () - 0! " 1098P8&ing arireowigg Ccpll for the gglivz1 telgphpoe number;

L(‘%l 100 () SEpI g bpERRT PR pil e e i Bl e g Y e e

) - 310 e Nthrzxgeming gall Q@‘}S}Stq_rﬂ}l\}lth the at least one original diversion instruction.
"10%}& ()-S/!1""10%Nn& ()-S/"10%& ()-S/ 10" 10%NV& ()-S/! /" 10%WVE () - S/ PQraWw
uv71l 10@ 109%&' ()-!'109%& () - @ 109%&' ()-910%&' ()-109%& () - &LO%& () -
18. A method for routing incoming cellular telephone traffic through a land-based

host network to a cellular device user aboard an aircraft, the cellular device user
having an associated cellular telephone number, comprising:
15 receiving, at the host network, a request to register the presence of the cellular
device user aboard the aircraft;
the host network advising the cellular device user's home network that the
cellular device user is within the operating jurisdiction of the host network;
associating, at the host network, a primary divert on busy instruction with the
20  cellular telephone number, the divert on busy instruction representing an instruction to
divert an incoming call to a communication system on board the aircraft; and
considering a current operational state associated with the cellular telephone
number as busy, regardless of an actual operational state of the cellular device;
wherein, upon receipt of an incoming call to the cellular telephone number, the
25  host forwards an incoming call to the communication system on board the aircraft

consistent with the primary divert on busy instruction.

19. The method of claim 18, wherein said associating a primary divert on busy
instruction comprises giving an identifier of the communication system on board the
30 aircraft priority over any preset divert on busy instruction.

20. The method of claim 18, wherein the communication system on board the
aircraft is a telephonic device aboard the aircraft.

35 21. The method of claim 18, wherein the communication system on board the
aircraft is a communication device electrically coupled with a ceilular telephone aboard

the aircraft.
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instruction comprises modlfymg preset diversion instructions associated with the

cellular telephone to include the communication system on board the aircraft.

15  25. The method of claim 18, further comprising:
receiving an incoming call for the cellular telephone number; and

forwarding the incoming call to the communication system on board the aircraft.

26. The method of claim 18, the cellular telephone having at least one original
20  divert on busy instruction prior to said associating a primary divert on busy instruction,
the method further comprising:
receiving an incoming call for the cellular telephone number; and
diverting, in response to an actual state of the cellular telephone being busy,
the incoming call consistent with the at least one original divert on busy instruction.
25
27. A method for receiving aboard an aircraft incoming calls for a cellular device
user aboard the aircraft, comprising:
receiving, at a telephonic device aboard the aircraft, user data associated with
a cellular telephone account having an associated cellular telephone number; and
30 sending, from the aircraft, at least the user data and seat data identifying said
telephone interface;
wherein information sent from the aircraft in said sending represents a request

to redirect an incoming call for the cellular telephone number to the telephonic device.

35 28 A method of registering to divert a telephone call to a telecommunications
device on-board a vehicle, the method comprising:

receiving first and second identification information, the first identification

information being associated with a cellular device, the second identification

information being associated with the telecommunications device;
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31. The method of claim 28, wherein said associating comprises inserting a
telecommunications device identifier as a primary divert on busy instruction within any

20  existing divert on busy instructions.

32. The method of claim 28, wherein said receiving, associating and setting occur

at a host network, the cellular device is associated with a home network different from

the host network, and said method further comprising advising the home network that
25 the cellular device is roaming within the coverage of the host network.

33. A method of registering to divert incoming cellular telephone calls to an on-
board telecommunications device, the method comprising:
registering a cellular device as roaming on a host network regardiess of the
30 actual location of the cellular device relative to the host network; and
updating, in response to said registering, a primary divert-on-busy instruction of

the cellular device as an on-board telecommunication device.

34. The method of claim 33, further comprising setting an indication of a status of

35 the cellular device as busy regardless of an actual status of the cellular device.

35. The method of claim 33, wherein the cellular device is associated with a home
network, said method further comprising advising the home network that the cellular
device is roaming on the host network.
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10 37. The method of claim 33 wherein the on-board telecommunications device

includes a facsimile device.

38. A method of receiving a telephonic call placed to a mobile station at a
telecommunications device on-board a vehicle comprising:
15 receiving a call forwarded from a home network, the call being placed to the
mobile station;
returning a busy signal for the mobile station regardless of an actual state of
the mobile station,;
accessing a divert-on-busy instruction for the mobile station; and
20 forwarding the call to the vehicle consistent with said accessing;
wherein the call terminates at the telecommunications device on-board the vehicle.

39. The method of claim 38, wherein the on-board telecommunications device
comprises a facsimile device.

25
40. The method of claim 38, further comprising setting an indication of a status of

the mobile station as busy regardless of an actual status of the cellular device.

41. The method of claim 38, wherein the mobile station is associated with the
30 home network, said method further comprising advising the home network that the
cellular device is roaming on a host network.

42. A method of receiving a telephonic call placed to a cellular device at a
telecommunications device on-board a vehicle comprising:

35 receiving first and second identification information, the first identification
information being associated with a cellular device, said second identification
information being associated with the telecommunications device;

associating modified divert on busy instructions with the cellular device that

identifies the telecommunications device as a divert on busy option;
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wherein the call terminates at the telecommunications device on-board the

vehicle.

15  43. The method of claim 42, wherein the on-board telecommunications device
includes a facsimile device.

44, The method of claim 42, wherein the mobile station is associated with the
home network, said method further comprising advising the home network that the

20  cellular device is roaming on a host network.

45, The method of claim 42, wherein said associating comprises inserting a
telecommunications device identifier as a primary divert on busy instruction within any
existing divert on busy instructions.

25
46. The method of claim 42, said method further comprising routing, when said
actual status of the cellular device is busy, the call consistent with the existing divert on
busy instructions.

30



