; <=>?e3epvnppqds. *t v6PvTVR2 6 J;;"J c004 1 COVMUNI CATI ON BETVEEN r. FI XED
NETWORK AND A MOVABLE NETWORK W TH MEANS FOR SDSPENDI NG OPERATIOR ORNTERS4
MOVEABLE NETWORK This invention relates to nobile tel ephony, and in
particular to systens far use on board vehicles. 5 There has been
considerable activity in recent years in proposals to allow the use of
nobi | e tel ephones in environments wherne conventional cellular tel ephony
base stations cannot provide coverage, in particular on board ships and
aircraft. THeSENIFaRIoY| RESVERNet FEHE] YETHORY éP'D Bl ORBLE FEYPRINGE FOTEAFantt Hased
cel lul ar bas®EEYAE | BHEETIMhICE T EYHIERRFYy"HEVE a range of the order of 1 to

10km 10 There are a nunber of special difficulties to be addressed if a

standard cel | r.1 h is to.bhe used in an aircraft. Firstly, many
cel I ul ar baselqimig'lai{1 Y%lﬁfs%)gh%\cagesai? 5'?19?33 tﬁfﬁpgﬁ'ﬁ’eda”fjdf’ RARSGURINSOgBISEEMsnfor he

hor i zontUgk oplbenaw, vebwxiesn ai rborne cel | ul ar tel ephone may not be able to

obtaig a sign rQm,any base station, even when flying over |and served by
a celTul ar ba?éerf'sathg ibgﬁxﬁgf'ﬂg‘?rﬁt?‘elafmt’ﬁé "} EGTERE YRrY Weprpersalsstoatipwrtbe 15 does

extend tuse oheabde neléptiongs g ediogiiends v@ef&f:&fwbmiérfa@gg%%e egﬁ&ﬁiebagg‘t terns,
whi ch alfow several base stations to use the sane radio frequencies w thout
i nterference. are dROVETetPYsPIendn RatigHR o bt shipsrebil | airceaii. tTrees ved by

one baseesitiat i feruiestiyIQtavableRybRi AKENARGE df Adh@ b3l aN LR, Wi B{LeOttQ{?r base
stations ,using. the sane frequency. ThiS assunption ceases (O pe'MBidif a

mobi | e GHIE" fvEicallk have a fanga Akke atsier e514bd@m20 the ground, since it may be
in lime- of - si pikre Qfre @ IrARERr Y4 - of . . st.atj ons .si nmu taneous

Moreover ,  al t hough rErg.el i abl e hanﬂo&'ea? déﬁégﬁ'ﬁtg)btl%l !ée lf’rclif"fesﬁ%c'n’bé séﬁ'?daé(/ed from
movi ng G telePigngiete Pagsed inspreaidwatif Fingtiy, onad@Qenilly, basetsysicaahapassenger

ai r cr af bndehRehPardlbd SBE irBRRT j 000 kmh. Airlines also inpose
restrictions on tn%e useﬁ%?(| pomeq%?rﬁlm Bged%%"zgf‘b%gr ConC BBAROMECEYURY ecaut i on
agai nst '$¢PheBe §1ay| net ibatable tr eteim avsighalt fnemainy Gasd basios) Q& VRGeSt ens.

For truhyerq I el lite tel ephopes are avail able. However,
t hese ar eere{a(rgg?\ég %Mgﬁ}%ﬁﬂlgﬁ% savrarn t”ﬁé‘?‘lgrﬁ' &éﬁ‘f" (nge ¢fahe pasmatatigst h

cel I'1 afloasepdpntbinetheamdnsbfiginbiHetyht if eBRIE FrealisfyStl 8  pdrfeRid WiGHSCT eeni ng
ef fect of,WPelilgsidiglde. & etal hylled vehicle. As with cellul ar tel ephones,
the unrestricted use o1 & pdribie Bperadie fregeencigscyiibere interistancan

ai r cr af arerriegighed pnahe biduadbtion thath MbbilROMit SdrdedB] of@bSLd kifich & gRhone nmay
use spegﬂ“gllt faciliti eai pr.ovi ded on board, such as the service provided to

several " air ieﬁgéa"@f/ "BRE UPHA'S dqky OHSPARY Stritges ushe Regiameefrealieicade Mar k
" Skyphohs assiinigion seas&dMe0pd dailde B Mabife unifisSsevaNif294hPmetres above

20 the ground, since it may be in line-of-sight of a large number of base stations
simultaneously. Moreover, although reliable handover of a mobile unit can be
achieved from moving vehicles travelling at speeds of up to 200km/h, a typical
passenger aircraft travels at speeds approaching 1000 km/h. Airlines also impose
restrictions on the use of powerful radio signals on board, as a precaution against

25 possible interference with the aircraft’s electronic systems.

For truly globa! coverage, satellite telephones are available. However, these
are expensive and much heavier than a celiular telephone. Both cellular telephones
and sateliite telephones also suffer from the screening effect of being inside a metal
hulled vehicie. As with cellular telephones, the unrestricted use of a portable satellite

30 telephone within an aircraft may be prohibited.

A user without his own satellite telephone may use special facilities provided
on board, such as the service provided to several airlines by the applicant company

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




connected, through a satellite link between the aircraft and a sﬁtf}eljﬂi,\}?
ground station, to the tel ephone network. Another system TFTS (terrest P%
flight tel ephony system marketed as "Jetphone"), operates in a simlar
manner, but uses a direct link between the aircraft and the ground station,
wi thout a satellite link. Simlar systens are 5 provided on board shi ps.
However paynent for these services is é]enerally at the point of use (or
prepaid), and may be in a foreign currency. Calls nmade to the user's

cel lul ar i | .be. syccessful unless the calls can be diverted
to the té:lg"gjﬁér?g%g’qﬁﬁ’w léra %?‘5'&'%2'“%%%85?@ thegrrerat Andhalsataiie @mouRid] staemer al | y
not be koW telenhione catwek/ Anamdr apstespaet Qlitefrairial \t“PﬁtSté?éJh%W@ byt he
user’'s Cglabhidigg JDetyprk w11 in 10 general be unavailable.” A User w'th his
own cel lular tel ep]iuo e” ac t SRS hSMilph Barer: by aisen g dirggr bkneninvsebet ween

net wor k Higepiserafts andahe lyeourgieskation, Miityosh &f Sh&M: @ﬁ%ntsrﬁﬁgﬂ S%R%II gnatrgler efore

preferg tg. ¢ i to, use hjs cellular tel ephone scriptio
travell i ﬁ’é’ \%% hgﬁ%g?rdbaéaﬁehmf’ﬁ%ep%’m rfPedhese $rpvices @ ganerehakt the ot her

vehi cl e. pdit B oposalBefadie ale /ay R0, 2 FRL 915577 (.Rohde, &
Schwartz),for a facility which woul d_ al I%’gvﬁ)ég{}?tﬁéiépa eIESRIREe H5eTake

out goi ng°Calt sPNeRs i Aot ebeasregesstul smisam thebmdls ccanebephanedsystiem Thi s
al | ows ttepabhe hambeSoOiMBQRbLargNSEE | bower control on the nobile
units antgge@ure that their radio tﬁ?@% LR Sl geharall nos ek ventcs
limts. 8F: 2pfi Enyetnegieh fagilisies piftared ity thet ushirseediilibsr GRARE& /e 20 tO the

cel | ubargenetanisk ung@iggevent i,.onal. cellular radjo | ocati on update processes
cannot he used to i m:o?% t %ehgé}e%'@ h'gn%wﬂe %4}3[’( gEPhene aggquBhtwiiskat i on.
and al | SWHBOMPRAYINGAl agseqreerte bebueard ntovdrkopleedtoRNQAR- bPLORPIRIar)ave al so
been madgérentle : t e his own cellular radio identity when using
the satellite f g@ﬁ”?ﬁ’ﬁggﬂé ee%? "BPreeE Jo cratinyegimpse Pisusrdieler teientme

sat el | | tSEPLSFiPtiomwiEm; avetiob dvitdin omb&tivdeh RBedeCdoR RS, BJArPYS Qir&?ﬁ gser’s
nor mal GeddrWedlcd @di 0 account, and would also allow incomng calls made to
his cellular tel ephone nunber to be received whilst travelling. To this

end, "8yst ens Fevnosdlednaveevel oned whiekbmalk! i S4 to set up
il o187 RO U5

to allo : tq.,the user's cellular nunber to a
dest i na\tyifgﬁldﬁ'(s)‘ggagﬁ”?‘ﬁ‘é ap?%éﬁﬁ%ﬂ teleghenasytotraphe GOgdihg cdiésby malyi aftheode may

be an oabwaftts hendsbbaiderREhéid $stah] PGa s cellular identity,
or it mpy;he an onboard base sta%fon_capggﬁggg% \gﬁ\?ﬁé é’s%'%@gfénﬁﬁ?'ﬁﬂ to the
user's own cel | RVET SLBITeHLINe. medilstusits apfl enbiire tyamibeialradib BAnkaMeicReen

di scl osew keptIwitign Ratd GArd. IRAt&RE | jons W99/ 12227 ( Noki a),
W)9A21028%g Lo 2,8, ~av zooa 3 (Nor dit@tggeghﬁ%trl{cf?‘iﬁz'@@? fG%%léiaéF'Yé’é’ﬂﬁ?ﬂt?d Eur opean
Pat €fit gﬁc%?{’%"ahé‘ee‘@?fdmw eomiventiala ciiaaldbs MdcdtiBahdside Sshuasbe! , and
Uni ted &nngd® Rabagtinfpnld j 10973 (Motorol a). An onboard base
station_can be integrated t\b\ngt%%érgg;Ré’%eo"ﬁg'ﬁg'ﬁ‘dofs%?érﬁ%‘,t IofatioRi ang lteval _
cont r ol TP WL n @ be reted ity thettelapsariet t er, and those of the 5 nobile units
W th which igroh8sHi0 i so as to keep their power within permtted
linmits. Ther emgrse ahﬁ%ﬁ%%% b(%gﬂ S8 UNsT"9MC B 15 tuHpe Risagw risbilamirasiics t em
needs t'8eHEYsHheehesinfthe sBaiitexanilye, inBaN AN alpbGha fity %Q%Gtﬁeo or on

t he g1 adiptliiteOky defNiMid $ c&id;r)s& to shore, the onboard cel Ul ar-BaS¥ station
coul d i nt";rfere with or diar §'a8 REPg eabe weaste threwghonke nesar ynorihbe

| NVARSAEligeogadioi astauyt, Sattde Wolulde &Y SLHRR G St jr L anet with only
sever alte,%gh(?rl'é hLese, but nevert hela_ess on ﬁ'%\réfg{"?ﬁ sctggsngggdtel ?‘:’gﬁfss ,ce@)'ﬂ Ticularly
tr anspgéegr 19 GRTRE I bairecared: Whisy trvelinable this eret aivstecsnhaiet bewnt h t he
sane sategkloped viticrougw @bl divbrsiBRY b her bg, necessary for an aircraft's
satel | ictGﬁ\Ufgyst eg1 t o change Ithres sattel I ifeféq{pﬁtrooﬁg%' \gﬂfscrﬁa%{e[ 1 he3Rnsni cat i ng,
whi ch necess'tRPEs1018° FagHamgretq a definaivdrresisi aighefiraakingirbiotsgkappone

nod@g, Taedddmingtond Goli®enfiabd i | instructions relating to any

cel lular, yser on bog_rd. f’? Ry %’g{oﬁéﬂgggg%reét?%p%rﬁﬂlﬁ’ #oeatsApBSr epes¥st em down
for a SRGME™ &PiYd oimak be R onbearddase stationeyipddis of Berelesichbal@ioh0 Shut

t he sysé etedQudt dWnh ety-critical stages of a flight, or to enforce
desi gnat ed "qui et " pe%ieg 3 rééfne gg?d%?’lgti’mshgfntﬁ'fse,geWé’n%t'We have \belancl e

conpl ef&§Iosed indatereationak Patsnd@sblicdions oS 299WNINS, SYS6£Eg,al | ow t he




users to register their cellular handsets with the |ocal cellular network
in the normal way once they have alighted. However, whilst the st N 2004
shut down, any incomng calls will continue to be directed to the onboard
system causi ng unnecessary signalling traffic over the 25 satellite |ink.
The present invention relates to a nethod for avoiding this problem
According to the invention there is provided a nmethod of controlling a

t el ephone system for conmuni cati on between a fixed network and a noveabl e

net wor k, (Ndgicsystaad Wanigntsdmans.ds05mS I ng _operatjon of veabl e
net wor k, wher ei n when oger at'i 02 of %rﬁ’e%%go\%gghl%tﬁ'gtt \%’Pl&cqt'?”%é%g}ﬂ& d a
cont r ol CIRUAF G% SEr AriSabde &dSarovarib dnidxénitadeinpdda FagdsiAplitdtnf i xed
net wor k te1oem=EasRtcSalal-Sedi -t he veabl e network. A further
control signal is t_r%ﬁsmnt?eggﬁé%%ostﬁ%r'oé't?aong%fm?q{@t NrER Ster RopaRiEk i s

r esumed, SYAHBFnEovHeg fdork domted Wit thet tise edstiont © taRSARREPANE MhdsS-of the S ~Ti ~

Q04 4 Emxbegd tSiRf ke ioyention wll now be described with reference to

the Fi gur e_s],qial ﬁ&vﬁ{:tgﬁvm | [gtdgée{gfp?rgﬁré?’ss(?ﬁéﬁﬁtkieﬁp SregPome <MD mgrroitted

f unct i ondMity-el ati onshi ps bet ween the systens which co-operate to form one

embodi ment of #Jk LQVaeBE%BQr > Eitfglure 2 is a nore detailed schematic diagram

of the network termnation and SsS5&ESEeY VRIS Feathasy svgiepnrasds tohi ch for

i |1 ust r dhe sMitghedprs dor widrhplbewass RBlcrbf 981038 (HBRLA rﬁé‘g@k&f@r“é erf} gure 3
net wor

is a diagr showi.n rt of an alternative arrangenent o
termi na? ?oﬁ =-—ea?°r \Qsh%rgdeg%r‘m%@rgp‘é‘?”éﬂaf Festistation eeuld Untgrfetee Mdphomtinamandset 10

Fi guil@ ZellglanbssEhetaebiscnekirB@r 760 ANMMRSAT 1428 ' ith & @l onshi ps
be,t-vveenv,\(hQ% gomponents of the fixed part g%f S%H%Yggfdnftélsggtgmrﬁ%\f% tions
s%/'st ﬁm ] ;:Hm_c -Wél"’é?"eoq'\ﬁzz‘ﬁﬁ' isﬁ%mfi_« &Rt ndegtbelesSon :nrg cﬁﬂbtﬂcfmﬂi?mtsﬂi agram .
0 e articiuringrsitpbamlighad, &4 ars soci at.ed parts o e secon
t el ecomuni cat i ‘c‘)ns syst e;% 15 Fi gu?gqgé"f gggﬂ?ﬁ'%ﬁocﬁeg?'f’ °s°ﬁ6%‘ﬁ'&“t fRe process
by whi cKeXetEIG Bieysbodiat!t wpavi Hheréforesbe amdessetywturkart @irérattey Bhtamitd On

connect egdstef fohdhahhé fe RLNRS Loune.7.is_a flaw chart _showi ng the process
by which a cal l go?n’ ng in }t{% tbﬁgbgg\(’:hgc# BT MBPRTFRENG HYUCh REFeFTaReS el ephone

connett @FNegoe Kethe adédrespinn\abrad its telephone nodes, and hence to the call diversion
instructions relating to any cellular user on board. It may be necessary to shut the
onboard system down for a short period whilst this is done.
It may also be desirable to shut the system down during safety-critical stages
of a flight, or to enforce designated “quiet” periods on board. Furthermore, when the
20 wvehicle completes its journey, it is desirable to shut down the system to allow the
users to register their cellular handsets with the local cellular network in the normal
way once they have alighted.
However, whilst the system is shut down, any incoming calls will continue to
be directed to the onboard system, causing unnecessary signalling traffic over the
25 sateliite link. The present invention relates to a method for avoiding this problem.
According to the invention there is provided a method of controlling a
telephone system for communication between a fixed network and a moveable
network, the system having means for suspending operation of the moveable
network, wherein when operation of the moveable network is suspended a control
30 signal is transmitted to the fixed network, causing the fixed network to intercept calls
directed to the moveable network. A further control signal is transmitted when

operation of the moveable network is resumed, causing the fixed network to cease to

intercept calls.




‘Figure 8 is a flow chart showi ng the process by which the second fiethir RI(20
restores the original settings for a telephone when it disconnects fromthe
first network. Figure 9 illustrates the forwardi ng process inplenented to a
data nmessage. Figure 10 illustrates a conditional forwarding process for a
data nessage. Figures 11 and 12 show the general arrangenent of the various
conponents 25 which co-operate in a sgcond enbodi nent of the invention:
Figure 11 shows the noveabl e vehicl e-borne parts and Figure 12 the fixed,
ground based, Hpablignentd GURES ink3nddl Wit SDOWet Of et ' of this
enmbodi it Figures 15, 16 and 17 iIIustrat\get&r}er%gggéfﬂrt he%fgrgrﬁ%gl{drremr%ts of
the i nvérY8H. "Bl e 18 illustrates a power control process for use with

hou s oo Fyd Olis L obiEmale) aibrdiilorlchuind) B Suddudes Acbltbrllar |

showi ng a call diversion process according to"the present inventl

use wherPefeesiigsERieARswiish pe-opeizporaivrinyorshernbatimant of te6mdAN0200g 5 Al |

t hesegenbodi mepts bl ik usty, e i I.on,: Usi ng standard sw.t ched

cel lular net vvoPk, usi ng toﬁée%f?léealrargﬁj rfgf‘%g%“g?"ﬁ%&%ﬁme E?tgﬁodgrtﬁ'"?"ﬁm“

i 11 ustr&fvesseaipisdseard Fearinge equiptment, nwiidhi dfor i ikusamppive cadrbesels owat ber

cel | ul aL NGhWPIHR) od BEHYDL NP .RACKet networks, which are used to carry data
over a distributed conputer nétwork 5 such as the "Internet", carrying

‘nessages usi nigferIrist 3 diagcim aBowing parnbesm altefat® @ahngdrhddt.of HatlserkUnl ess

t he con . arly d nds otherwi se, 'any reference in this specification
to swi tg%l%aqioﬁt?rﬂd'ggg?%ecoé%ﬂﬁrv&ﬂ"e‘mthra PiRg te'eRNOPE 61989%4% a packet network
of ths kind. Figive #irista eschedbti®ndiag@m | dneslingt 8 iftindticddl SStadorsRipd0-

Fi gure & ts“bf%vr\‘/s ht he 10 general arrangenent of the various conponents which
co-oper ate in TRi € RBEAEnenthe PR theafitst deleremeupigatiens exatervarry
speech, wihidhaco-eie€dte adi theSiR@MAioas dul |l lines, signalling |inks used only for
call set up are sl‘g)ym as broken tines. The onboard part 2 (shown in nore
detail in Fi guUP¥®D Ischiffiemsdis digmsamrofihe sWitaitesstas, (nrifade, urit antie

al t er nasdseeiatdd RMGTRAE s@onFitBESmAunLl rs' own 15 cellular

t el ephone handsets 31 s ggnnect%ﬁ {0 a ?@%1%#%& on point 20 of the

sateld ite netWBHR 6 iFrRciaveenarh ahowing sbe rtoc@ss by whick ardiversionts o upiii h a
ground glealecoft fornwSROWN, t . i igure 4. In this enbodi ment, the
communi cation link is n%déea-mt ?'gﬁgﬁagénétee%?? Eﬁeg‘i{rﬁff'?tr%orgat ellite 6. The
princi pal conp@fiertis adlow hiary sbamidg shapramesd byekkiviaatcall@ohddsinitBuaat i on 20

are an ant, i i,cates by way of the satellite 6, with the
onboar d sygggawgbf}k %Jz%gg@%ﬁ% '%Bﬁméan%yr@ieﬁﬁegl ﬁoithG%EﬁdTeﬁWBWt ( ACSE) 40
whi ch carri eFigue 8cisld flowi dhahi stgviingahé @hsceisd bl WRHCRE! scbritl Rewnaced

t hr |ic swtched tel ephone network (PSTN) 8 to ot her tel ephones
85, sl o Al SRS, P EAROANE LR Hordesebners e P et

i ndi vi cwedivotler m nal s 25 according to user identities 25 entered with
respect to that tgr. inal. There is also a register 43 of card identities,
to provide a &% é%ﬁ&?ﬁé@e BRAMAEERY PrRSERS BPPIpmentedt toesdals eresbyget he
satel lite termguraloanBrbiRe aCRINURDAMVIIIGdFR bidkads frogla%%)ﬂ\gs& gr identities
(not necessary if the cellular tel ephone identity is read directly by the
termnal 20, 5 1] apd 1dsbem Bemaperah arrehgementeot theFiagions c@jporents t 0

pr owsdevhich | dofgpetAE QR ML - nt -svst 2 interacts

wi th an interoﬁg)c_e unit %%&@? %ﬂgﬁﬁ?%égltﬁﬁpﬁ?ﬁﬁpé%ﬁ%q%%ﬂ? '%e shown
i n nor neMERRRIE vehiglerheyne pars arthfigureet Aubvekfited, yraowneseddpdres. t he public

sw tched tel g d to other, cellu|lar networks 7
through a swi E&g%}gg@g@am Ehé\gg%gg'?ﬁ 2P PhES RTRPFDER ynit 52

Figures 15, 16 and 17 illustrate three further embodiments of the invention.

Figure 18 illustrates a power control process for use with the embodiments
30 of Figures 15, 16 and 17.

Figure 19 is a flow chart showing a call diversion process according to the

present invention, for use when the system has to be temporarily shut down.




2 6 JAN 2004 s there is an "aircraft location register” 41 which nonitors
the termnals currently served by each indivi-dual satellite, andygodiali @804
the functioning of the interface unit 52 when a term nal 20, for exanple on
board an aircraft 2, noves fromthe coverage area of one satellite 6 (and
its ground station 4) to another. 5 The cellular network 7 illustrates in
sinplified formthe systemarchitectuge of a "GSM' -standard cellular radio
system and the term nology used in this standard. The network 7 has a

swi tching sys . | . onnection. of one or nore base

transcei ver Sﬁ@g&%@%@ﬁ Q’ETEr'gﬁf\’gﬁa{%‘%ﬁé‘eo’PVm0& H88e FiStapde@newhiehedyst ens
72, to tHEUIPSTROGOrENdisingushe cteohinelogy ebepienessBB. sdniBii k& helephane 75
may 'est?@LQ&BS.WO\K:@@rOthCOQ&aCtt wi th p%ne of the base stations 74 in order to
make and receive - telephone Al [SsePrifRRIRdOWIPRT elivias petwetkadisiuding Vi si t or
Locat i orParksyinstworks 7dvhichvdre alsed b Nadry NGatdl @bal hsdfﬁiib&tlae%%m@gha'r Yor

t el epgogggq R %Lél’ Lent | Y, ~CO; ggerati ng with the network 7. Ile terephones
according to the "C&FCst FREYNG HIe8S855aHFiBY ofiormatspevcit iengthei tihtedhdt f er ent
net vor k$rdieaianPhhubetmeantizeiamEkSdearioadhb M bhuite 9 kg place, when
a rmbilghi%]%l gphone 75 changes from one network to anotfier,” the netWwork to
which it has noved ri8tF¥e Hstudes theneguiviaient rowinat fuonti®eginsd eadke? 3

per manentlweriassacs kihed Wi th t he handset 75. The network 7 in which the Home
Locati on Regi teﬁ{ 73 associated with a given handset is to be found is

i dentifiable fIoHt FERedipEtis dllysieted iry Figudes, 1Ttoe1 GloFigureot ahbwa tRegi st er
al so10 egaretis tHAQngdmdredsi tihe Of afifiG N wi th . whi ch the nobil e handset
75.is currently ogée?? at i rrsg t¥%efv§h§§3t "&;nﬁé?%P% 5Wt(5'b°5'r 1%¥FT'Re R ofi¥ent i onal
cel l.ul aFmﬁ%q'%st Ot that graftie inkketivhich bamrairpispedah GataNietc) B2 sMWE D

I Nt er acHM Ivkd, i | i ing,.centre 50 as a base site controller
would, This i nt%nlraﬁgggptgn?ste%&wn% %5 sFﬁ”%ﬂEﬁ ?Orlod'YP £HP8ken BResnor e base site
control | ers (T§tonyperdrmart Frishawn ar facedetail in B@ake MOdondHses 364 o?"Hofb any 25
base trgdgcsl I:1.eS. bil e. handsets, but obtains user details (in
particul ar f{h\ﬁ ( elh%ri%t'{/‘ S'Frggteﬁ%ag‘l"?earﬁgﬁﬁ?éf") o} Fighra Reateathg ysarsagevment
syst'ém eliuien tel¢nhene ihendsetaBp Ratorinectell etoSavériliAtBnCSIM S0 5P Iheaggeﬁi%e HLR 73

in the YSEEHS twork, .that it is in radio communication wth a nobile
handset 2§'.Brkl' tﬂggﬁ’ r'ﬂ%ea o'aoq‘l’mtogbt'ﬁé“c%ﬂ”l‘mPB‘FWéﬁfdiVﬁtj? Bn@round tstasios 4t ored in

t he hosthowetinmndes sietdit fh Siburd 9. BoMECerhBSRMRY th icdl; ed o that
handset,t Q Q%n%i vgrted, t hrough the sw tch%gt %ké?gﬁ'ﬂg? {’%'fﬁ%]ﬁw'g 'gaaqeel lite
network 4, 9t 8" CRB ORI 79tElM&P i nal 20. Figures 2, 3 and 4 illustrate this
enbodi ment  ofThé peintipMesdrhsohehfts FPUR SQLAK! [ a satellite

tel gghone Sést em sych as that provi déej? f)uf/ T tgﬂg%;{?ﬁ‘égan%tw t?'f Vet N 2004 7
comany” URAUEPE AR 4Reyhish soaunumnicates. Navr way K thé satliite B guithethd cnbeaa a fi r st
ermbodi regstem0p, @ cBBRI & ontRAdng Vel Gl n card reader, whil st
Figure 3 shows an alternative ar ?gﬂlé rr%%@pr\?\%ﬁ%c&\a%%)o@swg'c NS PUse his
cel | ul &' ¥ EpignBRteREs &0 aliPhvggals fo sieowkcetd ethgiugh Nghe Shuiit Ofvitdhed Ne

onboar delsptiohe Redork PR I 2 conmprjses a pluyrality of user termnals
21, 21 a (only on%_ Ehm,?ﬁgggj{%??lf?ho&r‘}gréita@ﬂ ab%rdéw?ﬁﬁ’ﬂﬁ’inﬁme&yséﬁm radi o

i nt er f §2eViph BUthgrises the usatod rancind@ifiduli RFmpaRV2Sl ascdrdiflh Qo GOIMYLRALI On Wi th
a satelehictdy §i e rm.nal _21 has a card reading unit 23 into which
an int gnc?i_ ng Egg%g%gyn?q {r’%’sartta??mg"ai‘apber?f B0 Gt Bais e f30fceard identitiesowd di ng user
i dent i PIvidei @ godetranddive between the user identities used by the sateliite terminal

and the carresponding celiular telephone user identities (not necessary if the cellular
telephone identity is read directly by the terminal 20, as will be described with
reference to Figure 3}, and to provide billing information.
30 The card management system 42 interacts with an interface unit 52 of a
“host” cellutar telephone network 5, shown in more detail in Figure 5. This network &
is connected to the public switched telephone network {PSTN) 8 and to other cellular

networks 7 through a switching centre 50. Associated with the interface unit 52




10 data nmay give details of the user's credit card account, or agsge&kgl 00k -

account for the use of the onboard tel ephone service. The card réater’ 32

may be adapted to read the SIM (Subscriber Identity Mddule) of a

GSM st andard cel lul ar tel ephone. (It should be noted that one variant of

t he met hod according to the invention does not nmake use of the card reading

apparatus 23, 24, 26, although it may negertheless be present for 15 use by

ot her customers of the satellite systen). Further user terminals 21 a may

be set ash 0L, NQN- M0 ce | ications, for exanple an onboard facsimle

machi ne. Tﬂg ftﬁs‘raerrl %gﬁﬁg{et?ocfggrgrrsq}ftaésg’ﬁh@’“ﬁ’é‘uﬁ‘l"”%@?p@é,tefﬁ‘iﬁ‘ﬁf@pﬁurﬁ@tiand

ear phone Sty el vomrahhiadiviiea! baxeiied @ntl ¢heR@N eCRhkSoninkEr M%qaﬁ%ﬁgﬁﬁ& 25 and
I C

the cardshegdgl . both connected to a processor 2 converts
data read from ?ﬁ%nﬁg‘?'gﬂgi,‘” S’I‘ﬂ“&%?gtbr"é‘[?e%” PiHpeRt 2 moves fromhtedsetrads, into

dat a si gAtdesoffane setelitens a0 GVRHd B8 afictadoiitk 29. ft al so provides
identificationgdata indicative of which of the termnals 21 it is. A
further processor %17’ %MWP%? é{'_h'é‘!r%}@ﬁé? #mplitied farorthesgitem othigpeeehisi gnal s
ek EP@%Qedn' @:‘E@%ﬂfﬁ"ﬁ?’ﬁrif"?:ig[;"?tiﬁf’oaﬂgg"ﬁ?!%ﬁ‘if‘ﬁ'" PRI I SRrer g, and
transmit PO t' hePSHA CUARRINISYStEAE (MBEL AP 20 2ovalcomnectteiol @8e 5t fiddd S Whi ch
are denpbhseatratcaner R g7 RXGH LB | 8. .Data signals are
processed | né{?{?ﬁ‘{ ﬁr ocessor 26, whiioiugrt1 O&?g#%érgéj%ﬁé‘g&Wc’l‘gg'c%’ﬁ%‘?st dd to
anal ogue'°spg | i AMAhERe e eeleientionas 8EoAwesHik teldFhcHd ZGhal @ddbfist e
s 23 of the areram R UPhe el SApHT A R et Fkeores Sorshens
under cgr‘f“’ifj‘ﬁb%”%ﬂ%J frermetworke? gisb-iostuabsee 'Sisitol LA FdgIdr194 | Yhich
ndi cat e oine, Wfle Sof HERE! SUEIeP Rieondnes 5| Grisetly rperatinar witbotheni ¢ 28
transmi €140 gnMobile telephanesundostiraf tOrhd OGSRUSRafHaAPLAIL arb%t LR, si gnal
to be tr@@%%t‘gghtoqﬁg% cagd rragggerrent" system 42. Because€ the ohboard
tel e;ﬁ)gogggyls em was ori g R PYS dJOPHING] BeSwenmitietiyorssio Togaliavg thial tos onl vy,
the R&n Blagg ywhewiadedbild tededhdhé TG SRINEEO R0, toequjpped. with a
sui t abl ge{‘pg&rqon\gh%ﬁl iIF ﬁglﬁgﬁé“i’ﬁgg’egew C%'p "%‘]e ﬁanﬁi’ee?é‘%‘écgﬁ’é%uﬁﬂalfﬁg dified
to provide a buzzer o |€¥Pt CEHeirame? “HomarldcatenRegiseal 73
Al t er naPeneinently casaugiatbddivithr et h4HIsSt HEr TRaS rs on the aircraft, the
t el ephopg_ter ni nal 2% may be connectsed tgngg 'ZES‘?Vng(a 'Enfvbl’:ﬁaﬁ‘ﬁnﬂﬂ'?‘esystem
200, to provide-AieLd 3apseeiatd with a Bivengientise iean iectvand 39 ddkifighlet he
screen 20 therHaaasetef iddmgirs ol NG n.alternative arrangenent may be
used,as, ehotvm#' n Fi gure 3. »f Nt i shgrﬁgﬂaeﬁgﬁ{'o%%ﬁ'smﬁbﬂﬁ? detsiHithal 25 i s
r epl dced“BYYaH BRBSEVErk hidihfwhieh thevinobilHandser THisCur@dnthg Bpergriyn Mobi | e
radi o tel eph 3 n electrically, thereby allow ng the
_nobile ltaar fe)lv_%ggg%ﬂ f.c(;&_éblenét}g’gg?pvq\%~I t% ﬁ%rg o5 B U EPITPQal replipigr é\%t‘@@rﬁabur ?iSi s a
nodi f i cRICVERAo¥Ith Re istesfieeenudie S, idech interbbe @RI ke AdbilE :
| nt er nago a8 al bRatRBt. APl GAL ] WO7136442, publi sheld g\ﬁﬁgﬁ\}{%%{e% ber 1997,
to which the reaﬁer s réefre\?’?uekg‘n]f-%? I35 tnitR2 Fay Pe in @deitips torode bi ed

! : ! alle .
fors, T et ayation b SSRB N AR BASLEIOTC, %,
si gnal g’; ocessi ng- and 28" EWRHS F"c@ie%l%thuﬁrq?t?sug userrdet#ilar fre abltieulbather y pack
35, a JUntEh S6a ambia soeked fRofm TSR ' nd. control circuitry 34
has a dafa. ot put terminal 34a coupl ed ﬁ%ﬁ %’Itﬁ@?%ggtreﬂ .Q'tztﬁoaﬁ'gc’é"éi”v[ﬂﬁ
circuitr _yg_ﬁz and SXVIFGHing B Atang e diLR F3 i tieketer3thonds ekivari, AN
o Qifg;??g}agfz‘;“:ﬁﬁf”%ﬁ?éigﬁ%‘ Sono R el pb St coRyol el o
cont act ~37¢ P "HIBIC39NS stated igthei host oaphed'st OLRSCORS Else iimiding b aihe
progessiragtednth &Rt FdsEd k& Wel & Fourth and fifth contacts 37d, 37e of
the socket. 37, which are resSe(?:'%;?r\;'/%’ythf%’rg%d\'?eaﬁﬁ'tgrh“?ﬂ gosiem 48pl the i nes,
pover CAETENERHIKE 32 therpeteliteteahimol 2@ arranged to recharge its batteries
35. The +V t ] f e e ack 35 is also connected to the
processi ng aﬁgﬁtégﬁ%'rglan%?riglglﬁga&‘%/{%ﬁgg’ﬁadmnﬁif F*"rﬁsfﬂt’e&t@ﬂriﬂ medre ofetbhe switch
36. applied to a satellite telephone system such as that provided by the applicant




30 The output termnal of-the switch 36 is coupled to a + Vi npgt%tﬁwdzgm
of the r.f. circuitry 32. Acontrol termmnal of the switch 36 i oupled to
an out put of the processing and control circuitry 34. 2 s ~~ara zoos 9
The interface unit 311 conprises a control circuit 312, a user input unit
313, including a keypad and a display, a V.24 33.6 kbit/s nodem 314, a
power supply unit 315 and a plug 316. 7The plug 316 has five contacts

316a- 316e which correspond to contacts 37a-7e of the socket 37 of the

nobi | e t edrepironendd. thEh@ebistdrestTraontrastk 336phohet hagibkug shbQvs § Geoupl ed to
a data iQfﬂH‘Sdi’E‘g'R{TiﬁPZJ‘e %Obtlhe contr Ihci rcuit 312 and the second contact
316b of the plug 3167 &' CoaptEy W h "R s B0eHdtcare readeal waiist Fieure ént r ol
circuit $bavs #0 bltentisties birengdmearrivhich | 418k s 3 BsdrStoRisaviid e2nhs! WaeRodde

contr ol rginrdgé{i ki3l aEd thﬁ nodem 314 for nodem control and data signals.
The t hi r'ef cont act ST 88%RENG PRHRC SttioRet 316e of the plug 316 are coupl ed

10 tosthe + VTowt gnboatd siyBRnPROCERSNRRAYFibGt g%ﬁmﬁg‘g}e o BMH“ GPntact 316d
led to the interface unit"’ supply ring. The

of the plug 316 js,_cou i
user | npt&f'%ﬂﬁ'?tz{sléf‘“i' é‘?'?f&ﬁﬂeeﬂ“’c"ﬁ‘ fThélegaiiht eeiineetedcly @ BGRipfear aricheadionput  of

user cormmridse amit 2BetOuhPaiteia Do Mradh GANdR! rad HQELL heycent rol
unit 312 t@litt he user i nput uﬁi ta 313. The$+6m\f§e§u{aghog@%IT“%}%('%C%B(%Q\BVF'%&ppl y

uni t 315 |5% FaEh yspeterminal @1 ihasia cerer epding sinB TBaintd Whikh3an indddimgof t he

control usef 6aH ins8r %) cdrB A SELtH I+ 3. .and the em 314. e nodem
314 is coupled to a tel ephongth:eipEg{aﬁé}hgrné%f"ﬁ%gptgﬁéf‘degﬁﬁfﬁtﬁ?“tﬁﬁt?'%ﬂ i's

ar r angedatd Me¥ @y detgidswef the yssrincrsHis adard abtouns P ypeld ackbien fbh@euser

W shes t@eG@ ' equnit 311 he connects the plug 316 of
the int er?ac%ﬁ%&gdl{%ﬂgﬂgﬁéi@%éwf cfrfaf)eﬁaﬁ'i 3 ey bsiagiaatesitoggaditheabl e 20

(not sh&iM)(Sutitseibenidentity Modulebot hi GSMenaidded cdilfarQblebRéheS 98 KBbuid el S

detecte i and control circuitry 34 which thereby
det er mi ﬁg%\étﬁgt{aOpélg’gﬁ%ﬁe%ﬁtgﬁemﬁoaffcﬁr@&? oHseBYtiop Foes ot mpakefusee uni t

311. Thef émﬂ@dtfi*@din@fapbdiretdsaza.e«‘lﬁ@ﬁlﬂheu?mﬁ rp@wvémeegybéﬁ%&xt Jgy of the

conn i 16d and 37e/31l6e al so allows the battery to be recharged.
25 Oﬁ%eh?ﬂgyggh%{r:gggﬁonm rsaﬂgth&ﬁ’?f ‘Ge systesili try 34 has determined that the

t el ephone 31 hathdbamer eanineds @dataf be datRIdLAGE ndRivbi gt a
control eggrg@g:apto the switch 36, causing it to or?en, Bicgﬁpgglizéﬁgﬁg’%i f.

circuitry SRPewd fBSTTAS (Paghier- 35 and the power supply 3t5 in the

i nterface uniTheldser HER@sdrBCH56id0S 1RO HsERRE R, Flid-EMdeYardteedhiSg, LeSPONdS
to the Y, c{y@%ﬁ on the third %ont act 37?: O?E\{;%g, %&g%pé:c{?gta faﬁe/hoggf%cti ng

al t er naf RS dP Prisytearbons cellm sthenesed hendsed 28| dnovihbarardiedaays23 n t he
The Use o The carartiTe [nreg ot MidresRale Uaid eyt GesSiiain00s
- and keystrokes input from the handset 25, into data signais 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.

25 The digitised signals from each terminal 21 are multiplexed and modulated

onto a radio carrier in a interface unit 28, and transmitted from the antenna 29.

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

30 and fed to the handset 25.

The interface unit 28 also includes a connection to the data bus 22 of the

aircraft 2 giving access to aircraft parameters such as undercarriage deployment,

“weight-on-wheels”, time to destination, altitude, etc. When a predetermined




10 In this arrangenent, instead of the need for a separate car?jﬁ 9%@16?80%3’

the tel ephone 31 identifies itself to the tel ephone network 40l 42 by

generating its termnal identity code (IMSI in the case of a GSM

t el ephone). The registration signal is not transmtted fromthe antenna 3

because the r.f. circuitry 32 is disabled. 5 Instead, it is output to the

interface unit 311 via the first contagts 37a, 316a of the socket 37 and

pl ug 316 The operation of the onboard systemw ||l now be described with

r ef er encecdn@itfnginuRab t; reader .23 or interface unit 311

detects the presence of \quggr"ﬂ%%oéj eﬂanogsaelfhggi '} 8P EeHace yhie@8601 )

it gener df¥ETUSpRoMPRalt B itheliccaitret GO tdheawses ddiadishRidiYighsh, g have

cal I's di \k%risﬁﬁltté@téhw%c%'??ﬂ‘%ﬂg Syskem | f %he user requires this service, he
ad ol the “KEEs -

enters a code on the keyp 6 K3 25, 31 which causes a divert
request to be gBerauat eie fosbepd Géllah:hon'Ehg/sd@ﬁariralssorﬁg;%t&gig&ggqu%a(“%r SI M of

t he hagdsgt ) e e ssed tq the processor 26 which al so progi des
the identi t%/o’%} T ge %nté‘tr?mg"r?gﬁa%%efss%gp PRRtedaing existng ietwinalhe? Hatra o t he

i nt er f ac@awRPed 2@th B5sulabler inedringl yall 51BRSE &LERS 1A

acti vat eq,cg%ﬁetdhq ug\rg)ri Wt hgut a card, by gi alling an%a%"gs%g% 2§g%°é’l?‘§8|3vert
request 6021 Fol T ofed Sy 2 BPH4RErOTk B9t toKelertt thei geert it yart Hiecamiaguedll. t o be
used (teAferm@tiveldens i dvpids dRrablhd) ot t i ngl ude the user's
MBI SDN ( yhj il 5as - hi E own direct ofy nﬁ%%gér‘%\%%ulbg&gg EE%% ﬁ}? Fﬁ?‘?ﬁh.""el'o
prevent m suse “of "Pha® SPRIHEDIP e alseRs ehteedinpens systed, 2G0, 38GHsVidY as0de 2; ;
( Per stéhabletdsmer tiroadH @i SMIRSE 20PN wlIRY B dded. Thi s code may have
been . sl ued pr?viousIK to the user, or the use mhy request such a code by
maki ng a cal | U3’ Phehedewningls 25 yat eitemetive arrBQyEndne LBy lpeSugddSLOmer -
service shepai iMeRHuraBd | PHAY Al sonal details to the operator to prove
his identity. The User may saeimg%tnp%re%f:ﬁémg%aéattfwnﬂfz%‘St EpiAcad by2an a ot her
than hi sRAI hintoracscdavigeed i nalwiidh haisees selresbbitt Asid MeRSLINaLIEN for

I ncom Nobe BbhiectdLb) i.f his MSISDN code (or one of them relates to
a facsinmle _machi_neeﬁ%@?@gqgcgﬂ%Iag?w'é'gptgﬁinl“?%ﬂ'?,te'ﬁ%h%&ymr'é@que@t withagt

i nconmPnd'S¥g 118 redjo tahtgnnauitber dedidicaent 61dthe GsyatanP BEQRHE iR ¢Sd ﬁH’ht%an chine

2la. Thedd#HAv ERE] by the interface unit 28 is then trans ed to the
gr ound 35{;@{ at isoﬁﬁéf}é%g?né'?/o P@%ﬂi .ApPﬁ’éatPGrWP@W%et"éﬁs pUbed 15) 21°nOttoberpr OCESS

are car ri®d. gatwhightthe reaied pe FerbirBd 1Ot MMeK Sofils D i Il he descri bed
| ater. ?Slﬁmﬁrl]&bsa‘?rs deci des that he no |on ereé{,,”ss-hggﬁgo%ggggh‘fegsngrélal S
diverted to the t SYiicHaforMobilscommpupisaianl mdbie deiephaieod icosiprised i.an by

ent er i ndraasegedi atcutnd82aidubiRE to b ESnténd 1 keypad of the handset
25, éﬁ% Bhsgonnect godes nmy al 50 be ggne?gl’t %%ﬁ?lquhség'?‘ﬁtpé?‘feéﬁ’égﬁpt 28 for
al | the “term nattoh Soirieehargeabls batgerymack 88, cabivitcte Beverer a agkesredi cal |y in

r espons @he (rac&isFigadnd) 86 €5 Gyt krcraft's data bus_22 which is
i ndi ca;bveh (?.f@ the | rrrll*ri_nent_ e_ngggrfy ?ﬁehgjk 5u§%3y9”§%‘8cﬁ?rr3'§‘ahﬁﬂ%r"@ﬁP’P?ége
depl oymBAY" '8 “leitgRECEYEriteding 32 aw afitst tud@ct B7a bi R SRRBI 7 NG §8s o
- dest i naidpah @midft $44M aircraft's flight managenent system The
di sconnect +Jnslic Luet—%)ﬁ?ﬁ%g%ﬁ%@ﬂﬂ?é&%ﬁ?@ﬂ”@ﬁi‘{ g igroEPBY toythaayf. of t he
swi t chi AECW¥ 3Znenrba ispcariecaptam iy bsstaineGacket 370 IIick RRERE9 o the 52 WNOSE
oun

operz i §6tkedIEPS 805 il be described |later. The ation 4
shown in Figure 4§ éetdgtor gcﬁ)"SwSLt“é’th 408 Peaseasing gpd rontrohminmiitatddng wi t h

t he ter YH 220 fiftthewugdrs eS?s{aBeleldftmeIgoa&tﬁgprwiqm?gég'seé?e%g e%l%rso@r e

handl edyky ap ) trol Signalling Equi prent ch’carries
out switchi ng @Eﬁgtﬁﬁgrﬁgqm?ﬁ PHYE et Eteleghens BF. enchmayhaispbblarangsd tehed

t el ephoiteharge it tiat{dnSd 195. STheA+GateimimD 808 2 conprises a data
acqui sitign unit 47 which 15 reads data trans%&?éﬁ&ééﬁﬁ?ﬂé"’ﬂ%@&e eader

24, andFod k%ff%%issf"ﬁ w ch%robgiéq.t_)itry @4 and to an input terminal of the switch 36.
30 The output terminal of the switch 36 is coupled to a +V input terminal of the r.f.

circuitry 32. A control terminal of the switch 36 is coupled to an output of the

processing and control circuitry 34,




identify the type of user, confirmthe user's account details a@d§afxirggs
‘billing for any calls made, through a billing system 45 which raises

i nvoices, or interacts with the systens of a credit card operator or bank.
I n existing onboard systens a user cannot receive calls, unless the caller
20 knows the uni que "AES" nunber of the handset 21, 21 a. This is unlikely,
as the nunber depends on the identity9f the aircraft, the seat, and the
serving satellite or base station. The equi pnment just described is
augnented in th_éhﬁplifﬁsréme enbadil nemipridys ancdndio icfrase 246, \M&J&h@&nhﬂ%

net wor k ? am,l} q(t)et t to the Home Location 25 Register 73 of each
net wor k ?F el® % WHBs agﬁbasg‘rsf"l?érg %rd $HOpkigs et Gd4s 2t powere

servi ce, Smhchmstajlﬁe&daa @M@C@‘rmarrﬁe phet 3L Rad hige g@,qtgc{sdgmd Bigs wahg, the
| ephone nunber (MSI SDN: nobil e systens

cardhol d IIuIar radi e
i nt egrat %(% Br v‘? cago E’ff:g's hZT’ \%Brclf he9stet, SHRT ther mebile fielophanieel batTae

acqui & tiien cundatt 47%a whitlkpiug A6 8BNS ed 9o & ties
whi ch reg UI rf‘%ﬁ%Ch transl aE[)I gn Iln a g?e %ﬁ??gm&%?n%#ﬁ?%ﬁqh%qg%&

concor dafice™ ﬁ?)dpmeestfc%d go7tagH 3t&hy °f4§’93 ipfug BES G cxumbkdstoat Hata dllljlpttthe
oper at orteerhinds @f ' the heRroN @iraGit K314, V\ﬂeﬂ dirBEadtal Wehk l?rg(e%qgo &ajgges the

user with the card. The operator of the hone network 3'So"r c t he
concor dHfEYeER the Soptipl v 32 and dhe Reagiest 814 78r miduiesn aofitaslgaeadtaal | ows

the exi igridgs. CRE third contact™ &Cha fril RRASLS ?éengﬁtf]e plgagiq(’ﬁ?grsgi%%&gg;{]let i es

aircraft, w tthout nodification. |If the users
are égpﬁPltBﬂ ¥Y otk of diberwvet %iysllvemt Hi5t hee toyirth @adtaeg 3t B of denplugy

d e n Lh 3 : he
ver 11 canon, “apregn RErieERts SRLS Y binp vl ToF sher et e 38 e ne

user's IigHBled tﬁéhmpiktrdl crrifhn@ 3dRefoatheonpaf oft der GoMMHhdS bAlitAS ofitplk bk Now be

describ Fi gure, 6. data acquisition unit 47 receives
the car g@g\gtvtaéhn&'%ﬁ 9;8 g‘ﬁd‘g’r’mfb”?'ggﬁé? SR UBHINRWY WO 43 -1 Ebely-V
di scuss@d)mamj ihe mctwerommblyfures 3a5 it hnsecaplad 1S 448 m&rtgﬁ,gggyglﬁgz Lo a

[

cel | y4 arz;4yse t 6051 rieves the cellul ar user entltyfromlo
t he ?’E ore 3§cé%t°g?¢u f Rt qlncérc‘(‘,‘f)%&%'rﬂﬁrﬂ?éﬁ ingut pRip B BhandHhR medesh 3ttHe user' s

hone neffhﬂmkqdebsﬂwtsﬁ&ﬁ)pled(ﬂam SelépghBRe GRN3 PP aR bi l'e
network _i dent i t rF(l:%%J)r ovi ded by ‘tﬁﬁg %nboardaaggg%g‘?‘ﬁg \%}% #ﬁ?%&gt'éam

transm Ssioh PIEF f{)‘é'ﬂéf‘a"ieé?"?&y§iig?lal31ﬁor transmi ssi on of the

cel lul ar user Wﬂ@ﬂfﬁetl)é;er WegRS H@Eoﬁ%éc?t&ﬁ% :hf&?ﬁl:ébx:t(H1 LR & g{r%ngﬁn 21 ( to
&

t he cell@ﬂa‘{(%S network 5 actin e interfac Thi s
host nef ofutig interiace amitr 1 1 tchthe mkem@ s»arins wemﬂ'uaeui;leby& dfm:r& net wor k

7. T® friokshBwnS! vd Do bed | at
Wi th refdt‘ablft engfav foqﬁﬁgﬁﬁg& F)'qlt?é}? glaér}}ctt% %i?%(r)cﬁc Wl(eﬁ %91’% gﬁség‘réelﬂ t7(faYr omat ﬁ(ra

ai r cr af 16 RropessHIscandheonirayicireyitry Sdmivhiah tﬁére.b\( ﬂéer}n&@i thall gl t@léfhdne

di scussgfi S. nit m ts 20 a "cancell ation"
signal to ta%\g% ﬁﬂ?ﬁ)%&ﬁt%ﬁﬁ% 'h%gfag? s E‘éés g%'E'SCt"P%Bf tenbare%t3%n si gnal

may be YeHir eewer e‘mphemﬁ(hv anavmﬁdhmdutadcnbamdselm%li arRl 376188 &fiscdi al |1 ng

a speci #onkOfe pa: cﬁsets as the result signals recei veg by the
radi o int erfaceauﬁlr‘{{%z%E 3\% e aircraft's data bus 22 indi catlve of the

i mi28ent end ©hce hihef bnogénsmgAnanermmbm%n&um bbehetko%feté?ﬁﬁrx&&% ‘(‘? t hfh
| SCussed wW

i nvent i ur e Its operation wl
r ef erent%ene p%' g "Fgg%é&eé” ¢ "'?;1‘?‘?(’3‘3‘53“? Wet'ﬂﬁega%vma&15'ta€f’¢ﬂd$|tae¢dra@éslgnalt 52 is

pr ovi ded, thehivaitehi $6A64.30gaH 16 @paPPie@kvAd tHeNEx. S&%E&J@' 89 R Whdbateqs 1T 1
is a nor n§I3§ tatlon of the cellular radio s
pa e power supply 315 in the interface unit 311 The processing and

control circuitry 34 also responds to the voltage on the third contact 37¢ of the
30 socket 37 by selecting alternative control programs or constant data to allow for

delays in the signal path from the telephone 31 to the controller 30 which are caused

by the use of the satellite link 6 and the modems 31 4, 32.



In order to do this, the interface unit 52 is provided with a data
acquisition unit 54 which receives fromthe card nanagenent syé?t@rdm 204
the ground station 4 30 the identity of the cellular telephone it is to
represent, and the AES identity of the onboard term nal 20 (step 608,
Figure 6). Mbile tel ephones have three identification codes: the equi pnent
identity (IMElI, which will not be discossed further here), the directory
nunber (MSI SDN) and the actual SIMidentity (IMSI). In practice, for 2 G
JAN c004 13 seamnml*a;arn::-xagéﬁérﬁ,, instRdl dBhel A0 BRASAR0CLAY loY¥aknown, . and a
user is n rlﬂ;g Ld ntjfied by his MSI SDN unl ess tﬁe S Mﬂltse |shtﬁsed | f
the SIM i"g°RI8 ? Huifies ritpel iy dhe 2slerbeny metwaekr 4§/‘%2elbephmveatlr@ ased in
t he arr angemwenideafityFd@er @S in thd W 6. GRSE onrgan Shdnegul red) t he
| MSI can.be read directly frigm t h:e datg recet?@gﬁgr%q ﬁ% '%g’a* té?na%%ﬂﬁ sition
unit 54. 'SHBRkV@RSMItted; framther ariepaa | 5 biecausewthd déntctr{‘.mltrat Bris chigabledst ep
603) , B IndtexaANRAE dAPLe 1b ShdPhH AL, Y ader

B v ngg %H:lg' dﬁrs c?'htgcﬁsl\)ga %‘?§ éﬁg &"fray al so.

acquisition unit will receive the
be a Pl N°YfikebPhard e RTi6y code, which is checked by the data acqui sition

t 54). Int t | MBI f known
VBl SDN 10 by | e SpeMish AL fnbdark SYRIRSWI dork DeltBnBiesiinih iietenre s Thi e

enbodi mefiguigafkeWher éh@fcaadhea@anm foacmtlerﬂadye uAitabt BidBteb e tHES Plesdrid@Ysid y Of

the ori t-Qr ontrols ation update process in respect of
the use?é%?ge%t Pt @é?‘gg&gﬁf N % %ﬁ?@ 'ttQ?QeT%?SePfF)é@@phFﬁ {ndicate taansmi t s

"1 dQuetbe dser thab ik may wﬁmfdmﬁueomussdu@wéd 1 fHeNBntidaRy &@u’e‘r@’\'lf(tﬁ%sﬁemfﬂ
The star}ga% 73 responds to such a request with a signal 15

i ncl udes | > 2P 715 6MEME de "rﬁ’eﬁ?éf%ﬂdlﬁ “thﬁé'lalnéqﬁegi 35mdych610) .
(This r@@rwsa dher: rqudst g berfeabrEséd Micp 80BN Bitally AYIIGE RIS (he CSM

st andar btaining routing information tor data nessag
i nt ende% ?’é ‘a‘eﬁ‘mé‘é‘g‘ﬁﬁ a'*:‘?GFP sp Rﬂ%ﬁ%t%meyprpnessvs@wmrﬂmrpms:dkmm

However idértityray/tHeaetsingl I10fpt 665 Md't SOl above) .
20 ng tel eph e |gent|t sTéI\E}tBI ))} mﬂeﬁﬁ%ﬁfgbﬁ?ﬁgﬁ&dﬁ?% e%%c? ?%ﬁ?ghe card

readel 23 or FFd%aét"eéfl “X‘?ﬁe Sterf (GO 16P3hngybe adtisaed Hnecthelt.Serpaz&E@.d to a
net wor k o @gis Sy @iﬁllu‘?d‘ah"3[:12935%0%'(&0&??%@%&985%]3 o‘ﬂg\"é‘,'re W' t Mp "\g_ﬁm)b' ©

switching centre 50 in the same REEESwoul d
do. The 'Pifsintity Wgiaceanigo dentsee (tehemef ideetityndtep GO 3J. hﬁhdds %yﬁrdﬂ@malfoc ation

Regi st elnclidy t{p,@t g,hg ephqne is 25 now regi stered with the network
5 (stepm61 L ). The lwgﬁgbﬁoca | hog® eyl ee 're??rl’"e’ﬂ‘tﬁ'%ifé WoHHe bekeowpPIl e

handset hjna)- ﬁd’v\Pfleefg‘itsm@neej owtmm shesn b@@nsathbsaappéﬂsahneal b sehutyddag not ed

that g alg re host MSC 50, the user's nobil e handset
i s not ép“l;%m&eeﬂg* %%ﬁone@ IFh'ﬁé W% tbageded, This cadgcmay H’@Vmﬁﬁehe

handset -5%e§d beevimsly cheatle (misér toe thé LSy hbE réqfedt 2dcH 9 doBe YeflakiRy al daymeY be

30 conn ser term 311. The user may be in an air ra t,
anywher ggr }’ﬁq{‘% a@é’?ﬁ &Y¥EThioh Q‘PH@%%WE saflegomkr Shevicsadenarinteat mat wor k.

2 $ JANP2O@inglderddrail d&alls b Helopklator ﬂo%b&léjhﬁgd%ﬂ}f di version instructions,
are sent by tl}g?Homa Locati on Register 73 to t hetwork's VLR 51 (step

613). A store 57 YF¥ECBFYSCEIaCiopIhidentiey efea a¢rminalf2 shatber tiaudisown at
i nst2aIcsensrmbifdlen ®1Yd selected as the destination for incoming calls. For example, if

his MSISDN code {or one of them) relates to a facsimile machine having cellular
capability, he may request that incoming calis to that number be directed to an
onboard facsimile machine 21a.
The data received by the interface unit 28 is then transmitted to the ground
30 station 4 (step 604). The further steps (605-615) in the process are carried out by
the co-operating networks 4, 5 and will be described later.
If the user decides that he no longer wishes to have his calls diverted to the

terminal 21, he may cancel the diversion instruction by entering a special code on the




Conventionally, any incomng calls for a nobile user are sent d%& tjlﬂ‘ﬁ thd st
5 instance to the user's hone network 7, and the HLR 73 provi ' 4
information to identify the MSC 50 where the nobil e handset can currently
be found. Consequently, in the present arrangenment, any incomng calls
intended for the nobile user wll now be directed to the network 5, as the
nobil e user is currently registered thgere. The data acquisition unit 54 in
the interface 52 now passes the directory 10 nunber of the term nation

poi nt 21 deppati oflthe HaviBEsti 29 BASIHIUGHhOR URids RE L Gl A8 § "divert
on busy" .instruction to the VLR 51 (_step_615)s. Tﬁié\@?s agﬁéaﬁ%gar'zltgfvert

ar r angeneNE 2 dnE ped dee sl shentarminatishdiAintst Bé. wishér by thé tcabjppemmw top be
engaged QitodRQicBBY inCakhorbBan Asigah!dedldtEMBh ths ABLG & Qadalyyst all, attenpt
is diverted to a specified di rsé%t or;_nu%gr) ?r?qtg%?tsé g%tlgeﬁufe'hiebeWe’rchi'snati on
poi nt 21 ‘fcasye of g imgaingntf ¢nst ohythé faurpEs senteas Thilsrcairivgr siegoymast r uct i on
repl aces vaiht RhAVACHS 16w Shtlddd, | 2 elethd In b dLiher SeLtjngs may
be made in the call diversion insltrugﬁ%ﬂnéElgtdgég,aggﬁgﬁgﬁtfrrpﬂgg%y the
Cidentifi GEEPGF Yphhmappgament isyatepoi Tite @itcomneshirshruatistalsarsreasage (stép t 0 be
sent whepa £8lle 85 t her term.nation point 21 a. O course,
there is in flgcte n)z ‘?m aﬁ}l’éﬁﬁa g“ﬁ)’ﬂ‘g'ﬁ'tég ggﬁtﬁgbg@d"ttget% uNdngtatiemée 2@ uni t 52,
and t her énesfasejunitiS2 wha$d epdratiqoisps t8G2NOBDRIGWN el destibekingtenObI | €

oper ati ng condr [t oVELPERREd §Rn BlEgts 23 & eiocanswe St of fene
mobi | ¥ haeraweticatings tithcthe tirenisstS2@nehF@PoR datdiRe Bnk @ br FhbGIEY, @gnaid | | now
be‘:rdescrggq% Wt refsrence to Figure 7. Wen a call attenpt is nade (step
7011, the hone Ve FbAFERT TN Y pioneling Esinreent{ACSE) #Q which eafriebowi ns from
the HLR #@itdHireg tunctiemd td ead icaims & of AR bebilcedvaipii and on
recei vi n&, NE identity of the host MSC 50 (Et ep 703), B?F’%E}E:Cﬁsg rtre}(géljg:kal I
there (s §:§ 63). The host MSC 50 in turn transmts the call attenpt to the
currently servANGrd dsRadéraddtOfsteMiq®NedrSodidbe! t j rface, unit 52
(step 704;. If the di_scgnnec?@;r ocedur e‘ﬁ??%sbégg%jtgs%grﬁgﬁﬁIJgfate‘?] v“'\‘/fhf(it%1
r ef er €nc'E29% dgiegtipRsnafted feom (the ceasd danddre@4oand/ot tkeyahir byithe uset, toe
Cranam (eod bany ‘P o Lsn KSR (G SRy ablo @R oetdl?) 8 oo e i ea by
t he i nt W3S Giade. Siwoughe aHilfid sdsteyn 45 omhibh raigercbivoloas) driikgrdend Wwith8, whi ch
aut omat i paklMemelod LS . Y . to any such request (step 706). The
2 6 JAN 200{5 ﬁS I\/_Bgl 5€(£)c§h %%H?’égg?@%%a{'%e "busy" signal, retrieves the
di ver si on i nf dAnexisting dntoaTd BestetoR S Lis¢rstamot08eivd lcamd, N@Idst the camitt e t he
|1 5hh OSTN, B.4.0 th t inal 21, 21 t 710/. In th
vent ot Hap Ae G Res D biBat AR Bl 261 2imel WbrmpRieh s S
ori gi natreehbeh depersis rancthieddentitief et kircReyant saaddhiRle YBivingd8 1 Qftelde
gr ound- q%g{:gtak.[nt erface unit 52 may be arranged such that whenever a nessage
addresse 0 _ﬁré' user's MSISDN is diverted to the termnal 21 a, the call
{ransm a0 1o the nett It et ot nap s m oo 20 Skt kst 6
and sat éPl’P{‘l"E}agﬁfs oMt ths frast diptwerk 5ejaph ethreiiahi thgt 10 thérdtopa Loaatioaf t er it
ends 25 Shebister TBSSaGRh GREVER HHS5uUL I wh LS chiBe R wuser of the
t er m nal h21 that a facsimle rre%gagewag re%lgsghg?% aﬁ%?ﬁ h%@v BERCEENP to the
t er mi nal™"2ieYICe AL Fofesea anFordprget betyvanottessard ddartitibe dnahiy eard: he
econd o Bl e R s P e o et Y et g iovr 15 -
i nst r ucBFBn"eIvYark mytmisesk komgeatest sfrarar trentdate agakiiiog @idiaverdmencaal | to
that nugRsiged I LLian in.such cases is to arrange for the
second cal |t gggg&gn\%grtbeeggt od%']ﬁt'e'eﬁs‘% L TREMED (TaRaigH s dn AriSeteERBWN) i n
hi s BOnemhedimsnktte. colicerdanes isnaupplddso Hesgistat 43 ifl MelgidBSS 3Gk ®yitAE Or M hi m
of the g [ LL nessage. This nessage would normally be sent to the
mobi | e uﬁélly?ttép\ﬁriﬁ%%r 3phﬁg1§rg Tk khlﬂe %gtrﬁt‘ﬁerkc?)m’!@wbrﬁ’é?"éﬁqsn@equeh t he

i nt er f avéthuhi tcabR, TreootehroVBCHROhdha RS bk ?%O%E@fdgetﬁé@gﬁcotr&ntcﬁqn
mterfaag unltH52 (ste 7% 1,2. In grder to informthe user of the new
Voi ce iy |own Home Location Register 73. This arrangement allows the existing card




nessage, the interface unit 52 now regenerates the data message AN 2004 -
forwarding to the user termnal 21 via the MSC 50, PSTN 8, and satel‘{ Nez
system 4, 6 (step 712) either during the call or after it ends. However,
data nessages are not suitable for 25 switching via the MSC 50 and PSTN 8,
nor for handling by the on-board termnal 21 as it is only equi pped for
voice. A nethod for transmtting data gessages over this interface wll be
described later, with reference to Fl and 10. Cenerally) the
det ecti op..qf,.t two sources causes an HLR to di sconnect )
both cal | er srsaisj‘ge%t ?r %%A\/B? 8\9@%%%#’%@&‘L’i’r‘tQO”tS'"ﬁé'@C?tIﬂ”s'fstiﬁgﬂléﬁﬁsbmbiées 30 the
gener at | ebsofibeanideivBiest laamsmpkpaed Tt 1A6 QriBhld Hdterh N8k &A% y from
t he m)bllgmﬁ]t Fgahcg ,\}Aﬁ which that | M5l rel at eg"zs?he user g acybgqemg
t el ephone- Shou t h&¥ BFfusesrkeyiianicinedns stase ‘b’hmaar@b unecefdace
devi ce 3@etrfm/ammh d: m&aecmhﬁgh%fbacﬁlét%nctsr Gt ?etur"ng X b€ et wor k
detectin in two places, which ~ 0 JAN % S vvould &srupt t he
call fo %i) ocesses in the HLR 73 and el sewhere. If the user is on
board an a| rcrmﬁé opb@tish O lthe BRIUNBS LMRINNY
convent i ona rr%pner and so t%erg shoul d l‘)"ﬂh ??8%‘?40% S cﬂ&"\/\% r@?erer?cie t he
user, haf{?l el {Thetfiataaeayisifien usil4 chesvesmthiicard ééteupshtrnm thé rbefep28 t he
netmrk(&&a&p@em{tt@demlﬁggd syl u fromits own network,
the mobile unit may be perceli v\gé“ y Jtytaﬂeq'}iﬁﬂ 73 (%QE'B%% ile 4’8@‘7 SElRFSwi th two
net wor k $OHESRATEING troa setiler tush:r@tpmﬁ@ﬁbm reitijevea tHe %élﬁ.ﬂtﬂﬁﬁ;bl' RnoReHuUre is
fol | ppednasislesey iBedivh f ce to F| ure ready discussed, to
stop call's being divert %tﬂ?'%%t éﬁgg@r& & é'?? g'rllRp@ Af the Usgrxihp@st ore t he
ori gi naineewuerk, éﬁtmrﬁﬂ%n”@st stemgsn ba (d'hl&@@nﬂ’lﬂﬁt hsRP's sﬁmalne@;ggrkLge,lpﬁy
transm td rd s 28 to the host network's interface unit
grg {d)eQrEH( HS &%BQar% 2R3 Bﬁe%a} ;

52 (step I'sconn gnal may be activated by a special code

entered by t heTheséat,a andrtissi@y uhie IERRNAGERAN QNBY1F bl Yrahéﬁzgﬁ&? ?Ol I ect ed
a bus 22 indicative of the T nmm nent

fromt h%#éiﬁﬁ o Pﬁd

f1ight "‘ha% tigegty R Yt Fhes gty qfréheltgmmtzmrt@tnmelmm erface
52 -15 t néaeork B @bfing tasOibst ab lthe iimteREQ0(S | d fromthe
host MSC 50 : ¥| W% tgf t he PSTNeEIS eThe glingﬁ\r’:@cﬁﬁ ﬁg trﬁ%tﬁ%g%%l ‘é‘"i &eived by
t he int 8F1%%egh S % drysaischaer sewvark . Jhel fudhureseponedss r uct i on
uni t 56619) ikahisiRYeedsNRilGR! desSHLar he store 57 (step
803) and generate a cal II di ve(sarsb:égr%&:eﬂsq%?rﬁ%ﬁ%%&rtg’g?%ﬁ g the original
settings to tI’ifea\ﬁfRCs'ia"(Dé‘t Bgnag (st yeceledsiransthe esircndt frurédpett eflal givew e rout ed
to 20 tReemmaboas fiiEBHHNAS fa nit 52 next uses the

net wor k regi strat |torﬁ uni ? EV%ESin%gg%nf lehef a%tgL%[ﬂ'fflf"s%'of’d’ri'tné'ix’al?’ﬁﬂim'ﬁe MBC 50
t hat*% HRwelrtonicignde the bostowttedrid 5. AbalrealyWasdosbed, SheRa8QMhtion i S

al | ows &b ki | ter With anol ther network 7 in the nornal

way c(au’%wa ttgev be sb%udet'? g‘{'fg%r Por b B%ﬂifﬁtr%}e Wo'tbeispodpliasty the 25
Horre HLRep 3! pedq,hu UB@I S@indsdts amhh@hesfuhémg’fﬁm te@eiBd by WAS rémstmtéﬁs thy (.

regi st g, but as that MSC cannot now f t he
mobi | e urﬁxfj%s gberefhe a'rcraqﬁﬁgﬁfwﬁﬁ' CZ% irdigptive elthaimmipent gpd Pbthf’dﬂlgbll gnal to the

home MSC 70 V\An@mmdnrhenh ofethe hbBendtdoti 9%¢Qﬁéiin09nt¥09. i@ Mol ‘ﬂ?%@' f\)‘?s%
mng {lgnesr soet Lig or fa|Id the call. Alternatively, {he hos 50 may
han WP YPULL Yilbhe discursed; with rrtermpes tocFigwies 6.9 8@ 8 rlmtht$ oeftvebrk 5Usi ng t he

ori gi nan :dte\re:rcsmlit 5% preGide@NIhiBRYY hitarlgRE o BAYLAG Deen retrieved
fromt ?re 57 steg 804 abovie Havrngng t%ﬂaﬁf’é%ﬁ%t%? FOr 3%1'[19 YH&Muser may
f

swi t ch Son®ht' &t e eral apsspistien quhemiltdéh radiiblsystegi.ster with the | ocal
net wor k ( €. 9. if) oraBdidMib tnis S1He! iRdePrab 8 e d PlsNGbvi

unit 54 which receives from the card management system 42 of the ground station 4

gecY wrtth a data acquisition

30 the identity of the cellular telephone it is to represent, and the AES identity of the
onboard terminal 20 (step 608, Figure 6). Mobile tetephones have three identification
codes: the equipment identity (IMEI, which will not be discussed further here}, the

directory number (MSISDN) and the actual SIM identity (IMSI). In practice, for




2 6 JAN 2Q04 17 information fromthe HLR 73 (note that in general the HLR
73 will not be in the same networkl, and will cause all data rela ﬁnéANodgﬂ'f
the user to be deleted fromthe VLR 51 in the "host" network 5. Because the
IMSI is recorded in the fiLR 73 as being registered with the 5 "Virtual"
BSC, or interface unit, 52, any other data nmessages intended for the user
will also be routed to the interface ygit 52, and require forwarding to the
user. As with the call alerting process described above, the nessage may be
di spl ayegedusityGeddas) e i18hts RBL idadi IRy SHShem 230 t ive
enbodi ment, in which voice call's are hg{\ﬁgj eéﬁﬁlyhg]' u%graségb%cgﬁrﬁuﬁgr
handset GPtied By a5 MSISIRYuplasy thel SIM Bself ie used.|If thea®idd edudey it hiee oaddoar d
i n-flighteagétt 281 8 tHEEr SHSE iis depi ] j.gures..11 - 12. . The
system can be categori sTed i n_fﬁf)entev:o mﬁpﬁrpgh%drfﬁ%ﬁg%{'g& %aﬁ%ﬁ"ﬁaﬁﬁ@ gﬁﬁgard part
101 (Fi gtAS& NP 9°NCOKiRACE Iserefiiisedd tpaliMSI k@R be Feayudieeclp fronwitiecdnte osasivedcat e
W th each, etdhahtal ARUSNA, | L onngction, 6. .The onboard part (Figure
11) 15t5yconpri Ses qg movea \agﬁbé‘f’f’%i“%r m@?f‘gtuesﬁ{ fevs i 'C’Sio“i'ﬁ,'JfTHBiat‘fé and t he
onboar d 9747 t{ster1 808}, erhe cangoldence imgiravidedsbethe Taed fréaced I thel@Ra( Fi gure
12) i s iiS8lshidnudigiPakL: a satel | ]t round station 4, which is
simlar tc(%)' tsﬁzﬂnn%ﬂml %%é:ii_? gtgﬂer 'g%hé/%n’aa'}dh@tfti‘?ﬁﬂg"'ﬁ e may| 3lsp B¢ afd¥wor k
104, whi@tethe secputyl dode) whidh thdcked Y wey daté BEMitior Onit B&N | nt er connect ed
wi th other PL 70 d_conventional wired networks (PSTN) 8 20 to all ow
calls to be -rral\/@ithﬁe?mesﬁa'lf@écfg "DPORIF &7 SRR RbPIkfEom AskngivguMSISPNE gur e
11) fRe wyistemgatioy ittespromrthé Homle Lakdioh ALdISEr v@.efhiwemohtﬁ%hr&bﬁéuew to use
hi s- own U@grgﬁﬁé 119 abloard gn_al rcraft, | ocated anywhere wthin an agreed
satel | i {6 cover &g¢ APty R t%%‘&@é"f?ﬂ“%éﬁﬂhﬁ eiginafor.cingf thee santyels pr ovi ded
by any shé tadatien mpan, prusésaan kBBt bRMOLR dftiﬁ[r ﬁg'ogkﬁn‘né?i‘” r8Sehat ems 111
e

25 to provide radio cqverage wherever required. Istribution system 111
is fed BY® {pHace Hpit R EpRaRitss? (“Eearest fosaputing informationesighale usioptthel | er 114

and a nolgisBNSWéS BOOY T6 ' its own visitor location
register 117, forﬁcon@v\}gr dgﬁgarﬁiggrﬁlgéﬁyr? tFEEp{FE% tggtstng?lal %guégr%owu'ﬁ'a ¥4 on 4 via

a sal®l MREh inckidasnie HEH egprresmndirige tes see MSISRN tin abki requesy Sk 68, be a 30
convent ipgl reRks! dr t | 4 > Sy as commonly used for ship-to-shore
‘communi cat | OII:leE?’ ‘and rf%?ﬂnt%h@m;{?'rg %r?nég'gypsv{aesr%m%‘gféﬁ%'l '??eré&@rﬁ%’bdpaf‘ﬁ),

provi di #§ & 883N [of tabtaining Wufing rintomeation derafibta0omessige’s Sintetadeli| idrea t r acki ng

system ; I station 4. The satelljte ground station
4 s iné%%}ﬁﬁggéﬁﬁregﬁe %A(I)\r’?tﬁeg oD I dumbsT s W%gwi\?fsw%wﬁgs%mre

(MBC) 1fr asherspurpereentichrial thateddsuiitred dtRivephone system referred to

her %dlaf ter asl'hteh?ele',:pmu%%é "idesrqltﬁsf eH]M%Rfl v?ﬁe(%ihesrhgg!cginleg cli:ilre%lglgfefr%r%\' the card

reader 23 or handset 31, or indirectly as just described, is passed to a network

- registra;ion unit 55 which exchanges signals with the mobile switching centre 50 in

the same way that a real celiular telephone would do. The mabile switching centre

therefore informs the user's Home Location Register 73 that the mobile telephone is

25 now registered with the network 5 {(step 611). The Home Location Register 73
 records that the mobile handset is now registered with host MSC 50 {step 612).

it should be noted that, although registered with the host MSC 50, the

user's mobiie handset is not operatively connected to the host MSC 50 - in fact the

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

30 connected to a user terminal 311. The user may be in an aircraft, anywhere in the

world within the coverage area of the satellite network.




The satellite link 4 -6 - 113 is therefore between the onboard MSC 1 16
and an MSC 141 (the "host" MSC) of the | and-fixed "host" network? JHOUANTIRB04
user 5 record in the hone |ocation register (HLR) 73 of the user's hone
network identifies the nobile unit 110 as currently served by the host
network 104, and routes the call to the host MSC 141, which will in turn
recogni se fromits entry in the | and 1glased VLR 144 that this nobile unit is
currently being served by the onboard MSC 116. The way this is arranged
will be descri r Thi,s.arrangenment allows integration of the
onboard MSC 112ﬁ€mltsg‘lfﬁgt%%bé%ﬁu '%anEh?ﬁﬁrsﬁ’ﬁpa‘ﬁi“l“f:t"gﬂsas%'écﬁ%téﬂ’ W h the
convent i ltAmas LS%@PIH@@W@I%WB&@S@IS&@W%@Tt(Bfépx?@T:gr afdtoR s NIREAR;

comuni Gahl QR%$HS Rarticular it provides a sinple neans of
provi di ngb%assenéé%%?%# e ¢ Of‘Hnsér”‘:\’/lPP%Fsé‘%%Gﬂ’éb( facility, as users on

boar d the al rc@@fvmnnmllszpmm@at.ag Waneh faashnas lt:et.sérhérguﬁh ln%hégwﬁsc 114
wi t hogt %(p?hsatel,lltelln 13.

cel | ular teI ephone 119,° Pﬁ@eo'?ﬁ%’é’f‘ﬂ 7|V80d1‘i'6 HLR T3 auwergdes snfotnsachRoll? to
est abl i sdentifetteeMSCIED aakleetie PRI H RadadIchR Y } Ne.sang, MSC 116.
If this, thre case) it connects th(g1 cal N L%ﬁ?‘e%z%@é%’ s%%ﬁ'q?’ht er - vsC
li nks. SRR B%E’B@ttwé%wftcm"t%eai§ fb@mned)morbmrrdommm it aasw 101 may
be nmade bmdtrbaua tb liee hevopf 5! herndOnshile :

satellite connection provi des several qjvsgll %gdéJﬁgﬁHe?%'Stghed’ é‘egﬁ gnal I | ng
channel (superVEsHty agawisitign uniteth g ahe inted hen 6l l)qwandsébafhebeirm by any
CONNECt haMbeF oRRRY AEHIIRILRNC Y. et wor k may_ support one or
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onboard MBC 116 in the usual way. %E%ﬁbggaﬁ] 8V§t§W i ﬂ

veri f i &%t i"bHeathPasionanst HQHWEBU sbadk Ro7 3hd irdert lM$©d7cby0Ttt|ﬂ§wH¥5|caﬁ0de) to
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requi renent for special facilities in each network 25 70 it is convem ent
to make the nobile unit 110 appear to be working to a conventional nobile
switching centre 141.




When the onboard MsC 116 detects a calf attenpt or registration attenpt
froma nobile unit 110, it collects fromthe nobile unit its idey;tsi t|¥chm :
(I'MSl) and passes it to a processor 118. |If the processor 118 has no
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onboarg : , . subsequent|y de-registered, the processor 118 now
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not be thweinsafeee asitt 2 (41865713 ) hENGdBL LYKl I ost network. 104 the
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‘ 3 € i onal i1y P!
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A N 2Z004widdhing via the MSC 50 and PSTN 8, nor for handling by the on-board terminal 21
as it is only equipped for voice. A method for transmitting data messages over this

interface will be described later, with reference to Figures 9 and 10,
Generally, the detection of the same IMS| from two sources causes an HLR
to disconnect both caliers as a fraud prevention measure. Since this system causes
30 the generation of an IMS!| from the interface unit 52, instead of directly from the
mobile telephone to which that IMSI relates, the user's mobile telephone sﬁouid be

switched off, or connected to an onboard interface device 311 which disconnects

the radio circuits, to prevent the network detecting the IMS! in two places, which




with it. The IMSI (de-encrypted ;f necessary/, is passed to a network
regi stration unit 145 Wich exchanges signals with the host nobil2 8 JAN 2004 -
switching centre 141 in the sane way that a real cellular tel ephone woul d
do if registering through one of its base stations 74. The nobile sw tching
centre therefore infornms the user's Hone Location 5 Register 73 that the
nobi | e tel ephone is now regi stered wi g the network 104. The Honme Location
Regi ster 73 records that the nobile handset is now regi stered with host MSC
141. 1t whadldkrbs: tet el dobiahy pldebuigh = jth the host MSC 141,
the user's nobile handset is not oper attf]%g’:{'é ﬁ)ﬁﬁ%\é\ftsg‘ﬁh?r(%“t'ﬂg’ehﬁ§f 'SVBC 141.
The user®" PGP PHEaHaResbeuldngy scusing Aissmbbibhyndeeuinppe bovielithe!
anywher @narthet hendveb e LUl HRE, £ rage.area of the satellite network 6.
The user's details, including any glyo\?’lee?'gi HAWERYL FURE 665) Nanng Ieéithesent by
t he Hon@"EGEatYithRe ginshisrteleBhons 7hdefet uibe kiedwdfcR hddt. reforSdDE Gosk4R T ecor ds
a copy Qhe Wididehdi #6ma S iversion.instructions for subsequent
retrieval when the rrr_obi fseg‘% %ﬁﬂ?ﬁdéﬁ%&oﬂ%f‘g'f THhBeAEiCENEd Py thai:Ri nconi ng
cal |'s fdB &snstiid éegiserecarvdtisamo hervidres fak éicel Mot 3068 th b&%iﬂﬂﬁﬁ}s'&s hore
net wor K 4#Qonag 7 ovides information to identity the NMSC where

t he nobi | eoﬂandgé'?) ??Llsgldgg(epggg ,tia%”? 2heeseabirrwithieterenics te igurfoBt MSC 141.
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for thepgmp%eaﬁgefgst\éﬁrél now .be directed t%ﬁthe netmrﬁq%gﬂ?erﬁgnéttlﬁé mobi | e
user is currently TEI%ER auoipplesall divarsion sertinmsca dinsponertien pagmsemay he AES

codel@ oba teakinitthd/Bbsi e bRSIFAIG 0 s tﬂélﬁost‘rqﬂégg@n%?Eh‘%é.fi‘éc%sungtn%gi vert on

busy" ig}ﬁ%g gE’t‘LOﬂ’ t% the VLR 144. This is a sta vert arr ment, .
and operates sticH% HATOKWEHPR Signel WBvibEcactivpted dppe apedial @Be laterdd Bady
engagedthenusercat it mbe bedgdHaVated sl ' de,to | t he new,call
attenpt .is diverted t.oegg speci f_iaegﬁﬁdai‘tﬂr%g& gkjda%ﬁgléerc?e‘% ﬁb?‘hﬁ@ 5Elt's he AES
code al TS L4 BItCREVeshitheinyminent aid of tevibgist. dlotd trat thIS biseBnic@RbRCES any
previ ousighd)hérd§t daddrdne i i R.144. Finally, the registration process
is closed by re?ur ni ng an g&i%rgis\sﬂéti%ﬁasc%@%%ﬁt ¥’|’8 St RPPYEss. Mdchi 41 to

t he 'Qub'E CPYIBE From thegeers AISE b6t tsnwa @ obthet PETIS 8L el | ite system 4, to all ow the

| MBI to be regRo . jd_user identification for subsequent
out goi ng cal | s. %b%ﬁ%egiﬂégﬁ%&; '3 ToFrveg Vihgfinterfage %9§2éﬁeatsogbmd

i nf or metauses Hesealhtizeion inktrpctinn G066 16 rekRVERSS EANGErsbRRangsel 110,

simlarjpt@et ds ets commonly provided in cars. This allows audio
si gnal st oeb%‘a%epgzs%é% ggsit?"?h%erﬁfa-tg falt ylivessipn infdraigtien reggringtevent i ng

di st ur bisina! settiophes tpaYsBrEIE(step F08. ThisSHRLre Rt RFhEEYAIR 50 JIRYE SBaNS 5

for g0l i r.ingi tone fromthe handset 110, an enerating & visual
26 _ ) g g
al ert othgt%hlé&gf’st%r Qé]%éreen 201 or an audi bl e one on the headset 202. The

operation of Thaensygicanuw 5k AOW Qe sLe s | i ference to Figure 13.
Waen a.nohile uniqtfllo first makes cont acl{jgﬁmg?rwr%ﬁg{r%ﬁ noﬁ?'ﬁ%éselnl thear system

en a J
101 it "t‘thfﬁ%‘fn”P'é & INsgest iths MRS B0 I Yhet wser fie nonbraer donBEGtddlf tHe t he |

usual weywork(s Jdiep @obo MRSev . ain verification data fromthe -
user's.H Ror73 (i g%nti ??-ggs by t%é@l @%P"eggﬁlgﬂ‘g{%?'ﬁ}@rﬁ‘ appenIewEt icity of
the usél J"aPRIMSeIEYL Callegiempgs trathleusetHoumeber illlmeenissto hieroafkosy theMSC 116

i's onl HoraN At 2Bl & tREO e satellite system incomng calls to the
mobile unit 110 cannot bl‘(g,h%lr&efsiBal‘ﬁ‘?{f;i F%]ﬂfthe&et SNHE Gith 3asd mOSE reamitiyyver a
convenf{F&red: firfi.the iost MSC 60) woasdthat MSDIcERRBR How Bfd 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
30 “not found”

if the mobile unit is
. 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 le.g.7) and will retrieve the originai divert



15 special facilities in -each network 70 it is convenient to nake the
nmobile unit 110 appear to be working to a conventional nobile svg' Ec@hngzﬂm
centre 141 . When the onboard MSC 116 detects a call attenpt or e
registration attenpt froma nobile unit 110, (step 1601 ) it collects from
the nobile unit its identity code (IMSI) and passes it to a processor 118.
|f the processor 1 18 has not previousky done 20 so, it generates a
tenporary onboard identity for association with the nobile identity code

(I VBl ) , aﬁdmﬁt@rne@omth . For |rcraft fitted
With atseat satellite !tagﬂghﬁao@?%{%t ma, 46%35%%'?&2)@@%’ N RE IQRNG FMR ity
code (geREMATKY al"él"&“!'éé‘u%fbaft ﬁféamdrﬂymtmfhetdser paissenges aeathet AW ¢h t he
handset ks fHdst-efliwPc @l | ow outgoing calls to be billed to the correct user
and to allow the systemto be used to 25 conmuni cate between passengers.
Spar e nunbers Beraupe $heyBISéris (recfraadr edtHeOHhRI’B Bs aRingPARUeR S QAth MuTbers” -
PSN) y S ar, onbo dentities allocated to nobile
handser? s \t\f\igtru H?%(?oo{ ﬁ?e%a%gglgﬁtd énifé er I4at? RESHRAST | IBtendertiéastthe Beehas
previ oustl eleptbgctosted he tionboafateMBE §26andrshuntettomPSRgUShL Yiser. As

der egi st sor 1 8 retrieves the PSN corresponding to the | M
fromt he‘%%gqﬂ% caf a?eﬁ@&? 1Ep° Pexesyed FEOFXFE? MRgSATLBAY @es*?mlwd usingser

cannot r*éeemﬁaMahtma:mﬁm&ﬁﬂ&mmdler knows the unique "AES' nunber of the
at-seat term n@n itfgl which is made up of the seat code and an identity

code of the ai M PRPEatYR SrPqdipetthdp Whikke Vaweacaﬂmaqu"nandi%dGbyJZSI}keZ’@m 23

" AES"Oc atbtijtar htindset bt ckel dbiis @€ Rail Qf rtéa'Pé) lﬁﬁé that a
cal-l-er Wo | d know t he AES code, ag tee nu epe d‘lsh%no'{hr?m 'thqqtty of
the ai r FTAITENPRIE isigm. igcigrictrs '35#9\#%91%&%[!24 te or base station. (it
shoul d be not quiet Bpdtednhe SN S{ aircraft is not normally
released to the general apubl ic u%‘%rfsldj hto ; Wta'"hggmg‘ﬁ'beé’as PYPel Wecurity
reasons) %’gégﬁtﬂ: igwisott ) raedtthe ffikedvpart Hé)zhﬁtgmmm}v\nnkcht contrhamsdrat e t he
cal | ed paty ygaghl&{ﬁg tQro@Bh cl.udes .a eudo-seat nunber
(PS V\:hl ch is al Irocatoeg ranaﬁaﬂ ¢ \rﬁﬁ%ﬁ%wf’hg Hﬁﬁb@?bga&iﬁ”sﬁéﬁ”ée dfiter codes
have | e SAMRIIFea ey epble catlulsreatstezrennﬂ rdi2st 14Thes bha s @Hil:lo@ﬂ:i% §$3Rkace in
t he hoskndet 4 t need, for aller_ to know the AES code. 10
The tenporary Sé Ba\glir%lg%}tgﬁlt %e fig Otte PEEN %sé%@i"&té%? i t"?f*"f e twal pasts. party' s
| MBI i s npeelyrysetetlite gmyndrsltmmhch IVBGc#? LGinirGD th&t shold i3 Fidlrd 1°aY1ﬁrthé he

satel li Y m hos C of the host network 104 (step 1604).
For a nr(f)lrg?gl ﬁés’sgt clteﬁm%'pge \'qult( t%ﬁe“é’é“tjﬁe'lslﬁ pebligyland mopite; Detveask ERIAANY, rin

aut hent fatittoradataediicalotnes eLMMB, 70NafERLohvelifordERiE002 A0, Fpote | Der

i de ty, nor identifies an 15|nd|V|dua er to the
sat 3(? i toegig()&gfaensl %)Pb gah‘é YREBMsE§ q’f&"eﬁanﬁéwarkSaccount vm t h the

satellite sysAemhownenletng&ar‘ld q8d @Htémoﬁrmﬁ%%e% gﬁ&?ﬂ adli ts?ub%ﬁrébeé \?a,ﬁrmnt to

be nade ¢ r“; present case t he onboard F oV O | ar

t el ephor{‘é’* S ééfdté’ f3aVRIs) ovR hepdset 13 9catioest an deenaftt }ocathEanyﬁﬂferéeﬂﬂﬁn ty

r easonsan tdyréedC QERINRYcdVRrL/C te Quiaql n attenpt is being
made, a call attenpt |s&(t%ha§’% %ge ?heZ ov%%;g nurrgjeol’El dltg |ERTHCARIRG se a
speci al P'e¥I#8Y by Ay i@blegmpanse lsing knowre rario rep@hter aptbutioNEskmsst used.  The
sat edsl |ttoeprgoiggmgtj,§tcg%,gg $oHemeval 1, 3Ly to that shown in Figure 4,and has a
radi o antenna_system 4 ?or conmu |cac{| ng wth the onboard system 101,

t hrough a sat¥®d @'ﬁ@'bluf-lﬁ'k sgstem btihisrfed $§.a Ca@n@drscava anth ;e@emgda:ﬂ/ Access

Controlz 8k [ nt ich carries out swtching
functions ?ég)@’rt%udtagtréﬁ %rr‘r%r ?'{rr’@%s?%fgcrﬂ%lcfe‘ét’%\ﬂﬂ?c%@h By diwadtsnet wor k

(PSTN) ®vn Aigtsyslopatizer rﬁmergem%nforsa’r&trz&m tahshiisidie 16> & lshiehife % &g{g,d station
conpri %%ﬂwﬂ%é‘a %1 Slttl g(? unit 47 which reads identification data
transmitted fromth r'CIAFE Yrstesh 118o5he satelligetrecking ﬁhﬁée@ubsscbb ker

confpPr mdﬂwsnmbusﬁtema atelephadtd s3@re I g@g@o,ph[)gwngs&pr o@méhaé 15T made,
througl‘bo mumc tnog’i system 45 whi ch rai ses invoices, Intéracts Wth the
systens 0 TSt 20 T Jper3PEe HestRMS Greviousiy retfedrecphoneravpm:gataor I n
Uhe pr esealiiedng frb SR dkcRAHBURH 0 aRiRL FILKAE QPALACE A NE '\%@H ansmi tted

as the subsacrl ber jdentity. Provided the previous
ground station 4. The satellite ground station 4 is in turn connected to the mobile




z s ~aN 2004 24 registered with the subscri ber managenent system 42 (as

w Il shortly be described: step 1616) the call is authorised usinqzﬁhg N ﬂm4
satellite system s authorisation checking and billing systemas for "a 9

call froman onboard satellite term nal, and connected to the PSTN 8 (step
1606), billing details being passed to the hone network through 5 the host
MSC 41. If the caller has not previou§éy been regi stered, but a special
non-call registration code is used, the ACSE 40 recognises it as being an

aut hori seditkhg Ak hgst MSC 141 an rocesses it accordingly (step
1607) by retri gvi ng t{%feéctégtg'é °§nad°?"c}'re\%?'bﬂ' 5§’ Lf‘?f telpAnRBe isHstent. detergditt” 52 in

t he host PREAGeKaSthe Dot ssyseimyo4 bihs sAdve adeigare permitted by the

subscri ber mangge LSystem a2 even if the | M5l has not previously been
Fegistered withgroe ey sn'eiﬁ%fskt“if?ﬁf”wq%‘{ve%t@emrq M#fist 1b8 abtie sarre
as the u3@rMSChbtie (het sk MBC) lo1 thbeah®sked ehBOF Kndl ohn L4 2G5, UL 148
provi des,e6fd Al trplear% etIO(():naI functionality to co-operate with the Satellite
ground s:t@at ion 4. AT B PCEarte| (HEBY 7 8ipfrtbgiusess Mneassweirktichtivies h t he

i nt er f ackeumphile1n® s1@resurdRRtdchicaal) B 1Lt A L ngdbreraft 101
currently seryed hy qgﬁc‘h satel Lite grylound st a%{u"g%ﬁﬂoﬂﬁé‘ﬁ FgHtf-—‘aitf;.%F%ft
passes into the Ok o1 SYhich wilk inclugh fecognise [frare itshantei ircttaf tand @@adéd on

r egi st erViR 14pdbaratisansicdinAg ¥urrdEh | 8 Lecei ved the satellite
gr ound S‘R’%\S [fon. 4 using the non-_lérgll I QZO%CQSﬂJeA’?*&)th% ) &M%]Tﬂpaﬂ%em ts the
data to the" I ntePReed il be desgribad lper1608) . The interface unit 148 then
retril@ves the ThideairbhgertdrVBNoRE in FA | ykap tel eph and the AES

i dentity of the onhoard tne_r_m'onal g%{& <t ?{)atfgogf‘b r‘g[ﬁ?Clé)T.e ™e thesl
(deencr 3&5'38%[ i PWiiehies scapghility| asspeisteddwith thee comvemiokalr e8lelkd AbleBRoddni t 145

whi ch” exybRrQesd StHENalrSrafid F hast nobile switching centre 141 in the
“same way that a 25 real cel Im}}%@rgl tctca& SPIGHRECID LFYE TR ??5-ré'gi%€trté¢til$rgitt hr ough

one of PI¥i¥egs@ sigprle raeans 7of. pravidinglisbengevd hedNichely GO £ fielel Y&~ nf or ms

t he useradithlose s Akl ister 73 that the nobile tel ephone i s now
regi ster ed vb\:lot hu%ﬂe%he%r RIEEEEpCaBTUDNICRte With easheothectrough Wegi St er

73 1 880P35 tHawithoet unity the shraide etk 4S MOW § O@hsh & & il RS! c'\@%“l

(step 1 t.should ofed that, although registered W he host
NVEC 1 411@é}§l%1he¢>ﬂ§ q 1b, the c%boarcp ﬁs@ 116 first consults its VLR 117 to establish whether

the called party is currently served by the same MSC 116. I this is the case, it
connects the call without the use of any inter-MSC links. Thus calls made bétween
two users both on board the aircraft 101 may be made without the use of the
20 satellite ink 4 — 6 — 113. The satellite connection provides several voice channels
and a signalling channel {supervisory control - management channel), and can be
made by any connection of appropriate capacity.
The host network 104 may support one or more further base site controllers
142 controlling conventional base transceiver sites 74. The host Mobile Switching
25 Centre 141 also has an associated “Visitor Location Register” 144 which, in
conventional manner, records details of the cellular telephones currently co-operating
with the Mobile Switching Centre 141, so that details can be exchanged with the
Home Location Register 73 of the user's home network for billing purposes, and to
allow incoming calls to be routed correctly. These details include the identity of the
30 link 4, 142 to which the user is connected, allowing different call charges to be
applied for use in different cells, and in particular to distinguish between calls made

through the onboard base transceiver site 112 and cails made through conventional
base site controliers 142.




user's.nobile handset is not operatively connected to the host M5C 141. The
user, and the handset, may be on a suitably equi pped vehicle anywhér dANn2004
the world within the coverage area of the satellite network 6. 2 6 "P, N
2004 25 The user's details, including any diversion instructions, are next
sent by the Hone Location Register 73 to the host network's VLR 144 (step
1613). A store 147 records a copy of 1the details of these diversion
instructions (step 1614). Conventionally, any incomng calls for a nobile
user are sent Imthéeelfilarsinobild nstwoteeidd) thadagecsm homRicAstwas kisgd, and
the HLR £3..provi ipnformation to identify the MSC where the nobile
handset PSS’EFEXEE%%? e el W'@hﬁ&?'e\&ﬂi%ﬁ “f“é EhcH Bovdgachay are CHFEBGFent | y,
in the preberosaneangerent or @iyyotheiCestivagk 26l Wsich Rb&RIeshHRE” LhgemBhi | e user
will now be t%ierﬁCt ed L9 tg% host network 104, as the nobilée user is
current | § 7 egrst et P WALy d P41 Pravided A subsingni has14® pearmies ¢anebiES code
to a &alduticdrised diyons sangtd palvidgen ' unit 46, which generates a "divert on
busy" i nstructf’ on.to the VLR 144 (step 1615). This is a standard divert
arfaiigement, AndSoprhadiraentaidhe ifygotiehdhe dhesté nedbwpikel Qhioperassdiae at 0 be
al r eady congegrhabtefuig&ahbrwhign W, atf;gmy, i e it he new
call attenpt is diverted to a sbgé(r:\ilgf F@gtdc?idrté%tory ﬁrﬁtﬁgg% l?ngt t1ﬁ?s%°6ase t he
AES 15 dBEEVHNgc %titdtheo seiglitansiouns gtation FhiEnigliiveristent 4G stivwet ihen
r epl acesvafthinal €3+ i RSt LGt i in. the VLR 144. Finally, the
registration ri.c')’r océ%?ﬂsqél%ﬁs@h L%;%r ?%tkaﬁlrsn(:'hné)agthcugﬂtt%‘gr'fjgrétftiyo?f] %dﬂ%b'lﬁr om t he
host 1R/B(‘Jamﬂﬁmf&oﬂh@es&?!ﬁ!'@ﬁiStye‘temr&rﬁanimmt wy srear 42 thée hepwd@ 1684, taadal | ow
t he- | MBlp i id user identification for subsequent
out goi né %sgtgggﬁ 2_9@9’ @gﬂ? ?g?ﬁsar{%gunfﬁw?ﬁe tﬁ%tbmeemf’@}eeb?ﬂﬂ’rét 10 PEOr ecor ded
in the KOMEUNREAPH ovith edase eratidB uader the ¢dierdN@S the mEbRk tsQlitchPgaeh@B
regi ster, 14 -bel ng. connected to .the host M5C 141, it is not really there
and t her%]gt o?’g&? ﬁ@q%‘%s'f L C?L'ETUF'scaﬂﬂ%B‘Y'g" {0 OpRAYE MSRcdhPndhe dnqbilet o t he
nobi | e tselitehingrrenira chineheromumigt ifomedll fbeyardiiy fn@tratdrieint bd YrohddEnGHE M ent

, busy, ready for calls, etc) of the

true;opesaty ndi t.ion .(swtched off C

nobi F‘g E’g'ﬁdis%? ‘§%65‘59| 'H%%"é’é@j,cal{sh‘gr%ﬁdt@rﬁhﬁbgﬁéﬂf&*é“t e glivegter. Hreushpheas wil |
now be dwedchinhegsteint40 siethalsaffite horidraW, o 4 oMY wl]sfc’ﬂh'ns?‘“enpt i s made
(step 1701 ), the MSC in the honme network 70 to which the call is initially

rout ed obt ai ns "FrAFEIE i Be7ystete it asr follewiso Mééron mpbitehenB 0 1ofiist e

t el ephonakésiceptady With, thanchtRBrd BRI j(dent ity .of . st _IVBC 141,
directs kﬂ{éﬁ call there (step r1703) .a Ték?gtetﬁggtdwgg&a%'%nn%ﬂg%ﬁg\f tcgtrl}r/%t s to

transni ft e'octe| onke#E eC t1d Bindhe usvdnvay Ber wibvgrd MSE $0 Btdaorptamhi ch i s
in faet védteatioh af2m6mURklustAS I-(Lﬁt g@ (e eq Hr thg FfM%II %885”‘(%%& \rrct)ﬁee dure

al ready described with reference
authenticity of the user, and permit outgoing calls. However, because the onboard

o MSC 116 is only contactable through the satellite system, incoming calis to the

" mobile unit 110 cannot be reliably routed to the onboard MSC 116 over a

conventional link. In order to avoid a requirement for special facilities in each network

25 70 it is convenient to make the mobile unit 110 appear to be working to a
conventional mobile switching centre 141.

When the onboard MSC 116 detects a call attempt or registration attempt
from a mobile unit 110, it collects from the mobile unit its identity code (IMS]) and
passes it to a processor 118, If the processor 118 has not previously done so, it

30 generates a temporary onboard identity for association with the mobite identity code
(IMSI}), and stores it in a memory 119. For aircraft fitted with at-seat satellite
telephone equipment, each handset has an identity code {generally refated to the

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




C JAN 2DQ-~r' 26 I=figure 8) has been carried out, the call wll not be
connected (step 1705) and a signal is transmtted back to the hone ﬁ'NE}@W?@{]!r'
Ot herwi se, the interface unit 148 automatically returns a "busy" si‘gnal {0
any such request (step 1706). Note that the interface unit 148 has no )
information regarding the true operating state of the nobile 5 unit 110. It
is merely arranged to enulate the targgt nobile unit's response to a call
attenpt when the target nobile unit is in the "busy" condition. The host
MSC 141, t10Be bRe8ItNitAE dohSet Y. S] | , .checks whether any incom ng call
currentI%/F}i n progress to t g%gr?brbdlsﬁoggﬁjévn&eefysﬁ%{? 191Gy tBesemeHniaats ed
(step 179°tyveel Fepserniasrs Siaam dmrcbeps (m:etdurseétedﬁnafetn@de[@shgrgntggatpsg J

di ver si ot LmpRRY 183 ted if they will not actually succeed). If
there is no such di vert)teﬁ'%ggﬁ u?er?r?ff{) BEWorgrhonhexe inseities plipested aves t he
di ver si dRCbilE Bndseisowoftine tAES: dnbestdt IBCVARS. 184né Stfe Jﬁaﬂﬁgft _81| P ng it to

rout est hgeGaldiv he PST & the satellite system - 113 to
t he onbt(g?d Syt g’ﬁﬁ%% %hgtoer}?of% S%n%]\@ Yrhertr Wbsgastestty idedaisterstieshd nconi ng
cal I s tdrecassdiel v ridve rembosy thel PSHYSIrREpSHY o Bk | S code. If the
node is g@nnected to a real at-seat te?ﬁbnal, t%e ca F]t ﬂgméﬁr?prpflm?%’ut ed to

that terminal. However, in this case, the code corresponds to a pseudo seat
nunber, whi chAsheithndbeadrebngaieht iof Ficsyste | 113, recogni ses as meani ng
that the call is to be routed to a 693%616%1%2%{% tt%m?%cngﬁbﬂg’l“ﬁ ¥B_C 6. The
onboar d "RBC T8t S8 UaRRlatsr Yieesalisd narsy’'s dMSkto | sv AEST @stet iciiEi@Eya20 1 i 0
t he t@l humber)) darthi fytld Male) isCP qngdi 0 PSN, (step 171 1 ) and

t hen co\rt}gects the call to th'g n%%‘?ﬁgq%g{nﬂ%g%erl gﬁhg ‘i"i'@édc fadomlyelemty in
the conV¥n{HORER Rhinsears aftescades NaveThren dlloeatedt fof aekeaMdagivBEAREhe
onboar dtiybélatldbtza08 JII1L is entirely conventional: ordinary
handsets can_be useétlJtl and'nﬁgg?ﬁits% %éﬁv?{gt H%?’Pléta edifef dor thpuraliettokmew t han
the staHtfaf8S sreeeclite sempwery bob@ms identithabde? PSNHsesaael ARl the’ QAL NY" 1S

perm ttgghey'kfinig ttenpt | de to a handset already 1n use)

the ACSE £ W s'ﬁgﬁ??‘?@l‘{’ e Giear] BTG RSHASEL s5m i Bl cafloavenahic as | ¢

i s al¥ eslgllitvasustemgoahdinoer MSE aah loftiRe hbatnddBRE 04 T Sl dyfapdi ton
to the

I N SUChGESES bS]k 0.,akrange for the second call to be diverte
user's \?gi c%smg{e'?aléd?f?teg%'c%ﬁ&’ HawR) Pl st dPhorRmed0 thetARS lcod® .and The user

may al s®biserisenterstityessdeg evHich indt@aNY fdemifd e i_cemail message. This
message, \Ml%l d.aprmal |y tgle sent. to thme' mobi |Setaﬂn1“tg'?’m\%f)gﬁ§5é:5b%raﬂo§t &t he
host NBC 141 V6 Bé LofdFEruser fgesineh have an srepdmoeitinhe sawlire spstée host
MSC 14lcredinnsmi desailsher kA doRAS 9 QLR hig e unit 148 (step 1711 ).
In 52 tﬁe‘]Ag' 2 q\g ?%7 order to inform té\agﬁﬁgﬁo é\g%t%}'?g' ﬁ}aé{?ev%? U 7879
mes$age, © PR AT F o ergvides 4Be solularatgienborat © soddaMSHt & 1N SEBISILEOT

f or war ddergity @obliéleF INNRAK i he satellite system3 (step 7 712)
for alerting.the user te‘fri,m}\%gflqs}%ﬁ %ﬁehﬂe}?y ﬁr‘?”ﬁ@’pﬁfi (£ an|ouggoing ek | t
ends. FROHHRDYAD Faade. sypst @mer ot is thentramief tormbinkmbeP@iald: QfhdPRRED an
ai r cr afspecigidddde I Rk t . ermnation jay require revision fromtime
to time  For eianpl e{kg'%ohtgeré'matﬁérrhgé'tom c?@f%‘i'q {mf\'écsil§t“5£d~ conpri ses sever al

geost at i onar Y She efdlier dws whi qiedandly Wean | @giseVET bhLTa RESSaIOfolllg €arth's
t, but

sur PgcC@aqj ver verlap to a | arge extent, |
nevert ﬁ% lig%gn&ggﬁ%r?géq'ﬁﬁaﬁiéﬁﬁﬁ rtL}? 5?"&’"%?"}9&2{; repgEnigés i lae bainga 10

cover ed@nBythonised freelcall te thenh@sttMst 181 HRGol . is,.causes. a snal |

but si gpid %&aﬂ%ﬁp%n‘%e i.? L q@bﬁetv\or k ad_d?es§Q{A]%§B§¥'n%{%¢@grumnﬁgﬁ.son boar d

the aircraft. The aiTcrarine'dtalthes mor egvisusly been negistemdswitthz. | dentity of

al | aircraft Toamosnhnkywdei 1o Randhfdnby I.LLite dround,station 4.

When anet%grgr?&t moves i nto range ?féna hﬁ‘??géghgsééfeﬁsl E&ISET'S PABECal |

di ver si'on Uni {2146 tFeshestdretyork 29& nihet inteyfamenenit crd8 ptbvighisv @6GhiQN

i Ns3T usddivenal eurichienMltRtd 44-0p8Ry rther incomng call attenpts are

diverted to the ner ngtmr?padééggéh?‘gégiew%? gfqul’gdﬁbﬂ?"c‘%rrespondi ng to the

termnal 1 10VMeRo? &all Anreqeteddby the satellist groand 47atich MQksindPflat@d-cafot e al so

that thicke (NERS theta@EE et Lready in progress. There is usually
T reﬁ'i’és)e% e é%d 3?%§§q{ K e HawEgeR LNt rldd one

sufficient overlap in satellite covera
sat el | MPENJRtigyee tppidentityi BMStioofariat dutitiat aflefiRnal saNARIPEQ ke bt ace when

no call is in progress




During the flight the user may decide that he no | onger wi shes to have his
calls diverted to the termnal 110, and switches it off. The onp a ﬂNNﬁﬁﬂ
116 will therefore fail to locate the nobile handset 110 at thé

regi stration update. As previously discussed, it is also deS|rabIe to

di sabl e the onboard system 101 when the 25 aircraft is on approach to

| anding, to avoid interference with aﬁ{craft systens at this critical point
inthe flight (or distractions to passengers in the event of an energency),

and al soukR i2%@kd I M th ba e.stations on the ground. D sconnect
codes ¥4ltt her ef OII}/feSPLc% ég@?]g %?e % 5%3?‘8‘%@%‘6”%5%’10%%&

handset s'491 @rhichi exebpndsp &lmismnhemew @bbieU$ WREHihL adritde 14 [eFRESE L0 a

si gnal 3PadetgCt gd. 0 aircraft's data bus 22 which is indicative of the
i MM nent ae\ﬁd Eae %(I)]Ed’r%ﬁetﬁff"pg th Ry ?‘?ré T FegRieengirewhdeRs iohdtsi e (as

det er mi reéelidng X‘heTt’@l mabibf $wiscHihd géﬂtraﬂfﬁ&ﬂﬂ@ﬂéﬁﬁfenﬁy%@mm st%gl,_géatngge

depl oy %agér %Qﬁgt rr| F r wei ght on wheels. AN 200 zs The
deregi stration’ proce: 5 B~ tnic p@%‘b!ﬁ ’r‘@’ﬁt’eiﬁ%teéqdrﬁ"’ltérfhtt Oe’tvwa'k 16%. The first
enbodi rréh:tme Ozcatmemegmgr F30RcHRYIthhT el ABbIR) BiRSsed At rgélgmﬁe%ﬁ, gure 8),

t he hos *(%04 retrieves the original divert infornmation fromthe
store 1 step % 3) and stores that in the VLR 144 (step 804), thereby
restoring the lU&ﬁbulB savRoteRl Bt estmaudh ESi c | ly. Once
he has left % aircraft, the user ug é\ﬂgte’r#%tﬂh{hsqﬁbw ?HﬂHeB dne 110,
whi ch w'ff" % Btﬁ ¢ dandget s PﬁéOPﬁéﬁve'hépwked(@ the st WS 12,0) Thé né@[ m ng t he
hone1d oaad tienhamees fdy B8 offa {ManlyOLR te (pote t neral the
HLR 73 will not be in the Sane networ[?Ip glal oXaP“’fﬁéwg °‘7‘g)“'°Crll e HLR 73
retri evd¥ §HE"IReA €3 of the\aarelitetrietwgek 6.r om t he previous host network 102.
Because the oringinals \Ag{%, a ep restored (step 804), the tenporary
divert data used whil Igetng]sug%%v?ag %ﬁ'&&f@&f%gw%é%ﬂ%ﬁm Bydhemis not
fed backoms ttqqetwﬁegwer 78avethe ebarirkg IR 146 AISRIre 4AN rbhRls Beoglebet ed from
the VLRy#4qddund B S step805). In use, both parties to a
call, and nost ofth‘%g ‘?:"é 'P%MPS‘H&]‘\RBf &m Bhseaest IS"'ﬁb?'rfﬁ'FfnytheTﬁ'ebl@el | ul ar

t el efphou@t da@gisteraperates with the base station 112 on the aircraft as it
woul d with antogg%ﬁq{o Qnase station 74. The hone | ocation register 73

i dentifies the cellurar t¥VeFomine: §aisator & pobite (upersareveantbp thadirsiost MSC
141, anldsTtaom ee thaassi’ slgmcmd hewasie o pal the HiR & EHQQG%%BHEQ% efoor e

al | ows lggﬁ 0,{4 I: Be made to conventional handsets usi ng standard
cel | ul ar teI BRI e ?"ﬁn‘é’ﬁtmc’q‘f?e IYiseip s exrieatedofo b dounds twhiBCisltik and t he
onboar deBGVIBI:G 1ane cb@{slaqba{t ¥ ARNYRA t horiakhe, nu

trang|atjon fynctions carri egec;ut ﬁt hghtﬁ%ﬁg??ac%ﬂuﬁn mﬂ'@'"glggg Usi ng

r oarfi ndmi:eggﬁ% fi the gaobile user wyil "ﬁ‘@fsiﬁe NBCtadi o genammok 1e4,cantreaholi 1o a
large mkﬁb&rc@tfenﬁvrrég{pgtgﬁadl\{ﬁg% 116, anywhere in the range of the satellite
system 4, 6. 25 To | ow t he use of the at seat display system 201 for data
nmessages, not Ty intgrace wojt 1iBapasses HeoAESwmKe tthea BSTMvaRbnrsAk®ldtiohe system
i n theiunitof 46 RRichf RNBRd: I face unit 52 (Figure 5), 148 _(Figure 12) is
provided with a dat % han%lel ngﬁ‘%bo%%ggsd’r ‘5?3"‘1%%’%% theld I g ThiatRanessages
recei vetPsiet diyefiacingeranta asy sbemted soyhwast shouldBe RGBS dnitdbpadidoi Nt ended

for o8S §JeSaifdal 50C] wth the 30 interface unit 52,148. These
messages 1 ncl Egm‘;g?ganessgae q‘f@rﬁ NEY ARl GATFREIPt A Madeste ntheshevmaisages

gener at¥i¢mpy ishdiviB@ 50, &Zhbecﬁﬁsteld‘:reb@r\} Hobder ! e 1S &last NAE AegBR389€ has
been sejt. aggdtttg’etvm cel?ga ftem The format of such a nessage Is shown

in Figure aind Hhe™ pr" hig efiupralgnainstesen vepligcdst ang stegigusi n Fi gure
10. nsgrughibh Be@dn B Yhr 1ani gi nal nmessage 900 basically consists of a data
payl oad 901 alpd Ian address 902, which is the I MSI of the destination nobile
t el ephone (fi gqué glflregrstratton process is closed by returning an authorisation code

30 from the host MSC 141 to the subscriber management system 42 of the satellite

system 4, to allow the IMS| to be recognised as a valid user identification for
subsequent outgoing calls.




When the interface unit 53,148 receives.such a data nessage /step 990) it
retrieves fromthe data acquisition unit 54,149 the data networf @%W?E{J@f
the at5 seat entertainment terminal 201 corresponding to the user's
cellular identity which was originally provided to the data acquisition
unit 54,149 when the user carried out the registration procedure (step
991). The interface unit 53,148 next ggnerates a data call to that address
(step 992), in a formsuitable for transm ssion by the MSC 50, 141 (step
993) over the rk..9 .the aircraft, with an address 10
header corres pgﬁgrﬁgrﬁghﬁ%’e \3%5 aﬁeste\t?\g? tforérﬁﬁf’ﬁssé' St ?WQ Wit prayisien &xat

t er m nal c2UEC{ion P! tthhandket 4 10akimilmye be warslbdrde $82S Sagendy pRiGAtig that a

message icgrsaWaik i I V€ d displaying on the screen 201 an
invitation to t he_ékgggrgmtoo&%?égﬁ Gk es%%'ﬁ%ff*c‘(?&@‘*(f’ﬁ‘sﬁ?tss"ﬁé?iﬂ§é"teagﬁ?t12% to
accept t ReevABdagetu(tsnep t©9ﬂ)ei2 pai)nén@m. n’g@&zﬁ@aﬁ/g%ﬁsiiga@g&i a}]gztlﬂauie tmeﬁIQi S
acceptgn t ac t he ! | to the

i nt erfacg&udﬁ?%&@g?%%g(%gggr%gf Xir:%%és&%t%sg%?tmg%slsﬁﬁyﬂ*% oprthet ed i f
it is nodispleyatneen 200ror waeudiblecorRCdimel @Rt 202ept ance before receiving a
dat a rressage).Th'Iéhg irntt erfgqﬁ unit 53,148 then repl aces the address header
(the 1MBI) 902 I n°RHE'DY Plgifatystem yipewabpedosarived with eeferepce defigurgi ng t he
t er m nal 120Whends 2dbeeGARSU @RS hi@s"Ess ' fopk uj le for
transmission over the packet data net wor k&g%ggttﬂee og‘lbrm(’:'?ja %!E' L o611,
with an addf'eSTSHESJE 'dgnbty: gpdecidSh tto tthe phieoatd tMS@ et Mbirkthenisiaf aag, 28, 204
servitog TikecordbREMECEM & ELRbBIER JeriXSh can, transmtted to
the interfgce 28) 204 over the pégkﬁgﬁ atﬁgg@tr*m&ekus!fr(sgigé%ggd'f{ef’t'ﬁed _
ef fect i aﬁﬁa@"% PRk &R VEiityhtherauahritiolts df ahelese Hdapatnat patgod@dcamede 25 up
of the alow&at, b&lalkdah true payl gad 901 (Figure 9b). On
recei pt of the data_a nes%awgg?&?h@égn oar anﬁa&éx?%?@faf‘%@gﬁ%&ezfﬁe@ racts
T o bl B o o Gl R et R R AL AR
i ndi vi dyg - &8 r dentifi e address 912. can then
cause _di sp?_ay of é}t Elegddaqegaarrgssaeagon éJ'I"ISaE‘ Qﬁgfl”otﬁ FYRID ¢ restiren gt offort he

appr bpr isaeial3Bciitiesrimabcl seepr@ ) it ikfeopasmams g RaRE 8RbI ABbieSuhieqYpr ed. for
exanpl eabg%pe;rglg%qv%%gb tggec user.is rBre,sent, when the nessage is displayed,
the payloa , can _é’f’g%“‘ic’ﬂﬁﬁ ﬂl@'eé"ﬁt_&@mwtf@o%LMB, whi ch causes

t he interfaceW®n th@4rboansi iMsicol th Hbﬁcfse%aﬂd&{empt';or]ﬁgig% ian WiePlpet NE

payl oady Ll -prede 1 ned sequence of keystrokes een entered by
t he user%ﬁlht%ogb'lgéjp ﬁl '{1124 T?@.’i 160/1, ity qollegiftom tammobile Bhigutseidentityarnde1? t he

i nVi t at (IMSI( BtdegmsS@2) toRYproEesEEN 1805 fheViPb e US ey L.er m nal
110,,,@nd pronpts the user to ¥y dentify SE\HFPN sga‘?ﬁﬁﬁﬁ% é?t SRICUEY H9BFact i ce
the User wi FFMHRCS AEPRGY 1An§oasd ddenitinirs s so@iatidrewitbythk eyotplkeagesiy ( USi Ng
DTMF codbdegdmMern, bByd ¥@ir&Lit (r$ {id b e _step .S therefore
performed over the voice net \/\/orrn%?‘giyag Lée“r?“?rfigﬁe%ﬁe Oaé’frﬁraﬁfe%'%‘ﬁ RtPrife MBC 141

uses t hP¥ itelligateienhone epsinment.ceanh AERIseod@si stenderftty n@odeh$eug.%;,y

t er m natelatk® td e i t sage 910 (Figure 9). The host MSC
may store this cogﬂh?%?ogl%etﬁs%se\%?%ﬁs%n%bge"%ﬂ‘é}htth?jé?%%%é%ééégl topliemi ng t he
host NMSEYtg2'0958lIptwbe billef uptthe comiett aisre sSBGE SHOW thE Wl steRAIMEBL iLAGy tdi S

i nf on | ; ain..The request for the user's seat nunber may
i nst esggé dbrgrﬂlﬁ%{ggm egﬁe%z%% ?s%sf’erf"e%‘?ag? é‘t“g’%ﬁfss'”tf@seﬁm?f@ {teferrod ¢4 herein onboar d
MBC 1163 Agseuie seatr mimiadrs OR PISHI) intagebd usgbid ehe b&imwa@no.b&fg;@ ihsakd craft,
cal | royltoicg&gdt[ﬁml%.ﬁ hat %{grm Biati on may require revision fromtine to tine.
For exanple  the R EPSRS Woring 19 the dnperrdVSEntHa. dbthesemobiteahandset

geost at16hdwey matieldly tesractd ¢he @A6HarB OELAS160%RL fQ \E@s{e u%r];t tt&g_ earth's
surface, .Thes ar eas of coverage overlap to a large exten , i

nevert hef 8se ot a PFUEGse1 1 thietteves dhe EBAF corrrspondisg touhe oSt eratea cover ed
by 8fe rsatielyl 1 tR(stdpt pedd)at served by another. This causes a snall but
significant ?hange in the 20 network address of any satellite term nal on
board the ai "t PAFHNI TGO 8Ysagmps |aousari @mnoegester cdlls tRRkE Qhs dagr | dentity
of all iabwerakty r €td -y el ed by the ung.station 4. Wen it an
aircraft locati gﬁd&:é s updatL(;a}ﬁl!,)&ig)tf qgg%}ﬁgg%n%ﬁﬁﬁ'g{ ?ﬁg ?"ﬂ"é?ﬁ’? (FcFPEf WPl he

i nt er f 482 S tods AN 1ar8identity vk lof dhes eirshbfariwinitt fdgetried Makdl dp 3GinickA6
responds by transmtting a new call diversion instruction to the VLR 51 (
144 so that any further




25 incomng call attenpts are diverted to the new network address of the
terminal. Note that the diversion stare 57,147 is not updated. Nq;tF ah§o2004
that this does not affect calls already in progress: there is usually
sufficient overlap in coverage areas that handover fromone satellite or
base station to another can be arranged to take place when no call is in
progress. 30 Three further enbodi nentszof the invention will now be

descri bed) by way of exanple, with reference to Figures 15 to 17 of the

dr awi ngs “ABSpecdd)v el i¢. unfiRese cedHo g [ | I _based on the system

ar chi tec&#‘&u{?tr?f ATEge CgSM (GI@obaI Sysz{rgm cl)r%a%t';g? |h8”$388it5')3t gteraivavidand are
i ntended for Use 8% 6art te 8¥nber denewrds embiedidenity of theZ aircrdNH0d,81 di ffer

in he | ozat iherseofing Bete¥RE bPHSseCQ f . the system ar chi tecture,
and the position of the satel it e l i E'Egﬁ%tﬁ? k&0 %%?Eé@t%%@“%h"%qu t hree

a

enbodi meit 87 TEH S BYSPARau felprsed 40 eyogérme publiouAtvehdRight RTRRRANMF: namely
t he shi pleoarity feagdnspOftha e, fd art 502, comunicating 5 with each

ot her thrﬂré?h a satelli tggcsz%)ﬁneeréc ‘f&ﬁe’g.a”ﬂ"r& 'ﬁf’)@@ﬁ‘ rerictp tragslategbe f in two
parts, rEHET PRy SalfdPl ta enehks lsods, atvhioh idclaed & mRERAJ.-Geak ﬂ-lb'épgﬁérﬁ net wor k
(PLIWN) Wchwbiﬂbcé@dian&%@ }rgrg,.erhconnect ed with other nobile netwbrks 7
and fixed networks 5 to allow calI"§ PY BES fgdesnsen witen cades bavd beerd f er ent
net wor k! IOGRY 95 atmwepr oarroreds. aTreekdanbiatiorT R6led SIWAS ¢ itpg\r,a?\gq'[ th.Lhe ability

to use RiitholP ey t 510 aboard a ship, |ocated anywnere W thin an
agreed satellite cosﬁggggeecagfre%?.ak"?%théﬁ%&f(@- aboard ship can be provided by

any Yitabl e mégrtemposirm@nkoawidendtl SodeSORhelocth St I i Lo systeps 511 to
provi deypadi oreQQMgéaL%ethVéhereve required. The °aC‘ryrg%tn‘gletﬁgh% c%'}e%ﬁa&drse 15 wil |
be described first: TheedPtoRG NS 18ywhish Bisl ups £altl obgr ehebaaeliite

t r anscefyssemstot theSidst f8C 151 @PWRE oty 1 SSiAQN,_f 0 satellite earth
stati onséltel,“%ei a2 gat elljte tracki n.gosygé}gﬁf@?gg ‘#?8 %séﬁ'léi ?P't 8 ¥ @eki ng
system may be a4 ¢BRTAIFIS fuFteafegBirasecartire pinbaaticayish @iatA8n eamapny,y, used for
shi p- t orgrhey ethe ONESIio@AtdHANS . suRE KLl .a satellite link 6 fromthe ship's
sat gll i { & tracki ng system 5135"'.t 0 ‘}{‘h'gldég@ F? eeWQé‘ﬁ"t'FPrgtaB‘(il‘éﬁvnjggs BA t he
enbodi neny 98P FIESHRREr 19 the ratelise evstemeoreirthh b8t Habe IaR atchJhtconnect ed
to a Basizh2Be Shie@it&RP4MR], |54 0 associated with the nobile switching
centre (MSC) 541 of g conveéndt'tl(%ﬁél:l)degaéf 1°01°, ert‘gFaé'ﬁHBﬁé"%’y%ﬁVém"tTMQESateI lite
connectTd 'd? JUF REesast\aesalthe onbarird MBG aITEE pfovitfadl 1he oA {ejk%%ﬁggnnel
(super \dogermsSIPRL Pk t channell, and can be nade Dy any
connection of a proprsiug?%mggg%gﬁyy@d%nr'lf’hée‘i’:’é'ﬁf [Ragensadhis| epdpanawbk 504,

st andarfgcBMc dham ioyrgding yall sttemsmds bBWghng@,tg@a"b@f&%gtrigqﬁgne'i_n\éﬁr Site 512
andzg hehéhg&%épé%ﬁgd.boqggr site controller 540 are Iargely conve FOnal, but
have an_ extra sof twdre upl oad “Pe?I9H§. teferead toviherein astbe dehapt coaeur r ed
over thdNGGHd$ $ade |ink 4 - 6 - 513. In particular the "A-bis" link between
a BTS and a mal |y has an al |l owabl e tinme delay of 40ms. Longer del ays
areé | deqr;jt i fi Edﬁga%q l@%rﬁ&?‘?ﬁf‘@ﬁ?’] §eisoFmiiaritguthat shesvrcialRigure leadd s 4 0 be shut
down. T[3fie AntenBd sestbedd bt cobiurddiin e i.s expanded to

—appr Oxisé?éﬁiﬁjt )ﬁngoﬁgm; to allow for daell gﬁg{rﬁwgtﬁ‘gxgrgtséf M églﬁ tough 5 513,
The base site contf AWt Pignns ateebandied oyvanticona! ComAaIESignAfiY
cordPecEadpmentt (recSELig ﬁ,hﬁ;\fyictaﬁmsr]ﬂit%wch% 1 of the host network 504. The

4
host ngiwork 504 may al so support one orgﬁﬁP%t'q"ﬁﬁ?ﬁ@%teﬁﬂ%m ogfrom P~Q4 32
e public switched telephone network {PSTN) B.

A subscriber management system 42 in the satellite ground station
c . . . .
omprises a data acquisition unit 47 which reads identification data transmitted from

the aircraft {step 1605) to identify the subscriber, confirm his account details and

30 arrange billing for any calls made, through a billing system 45 which raises invoices

or i . .
Interacts with the systems of a credit card operator, bank, or other tetephone

operator.
perator. In the present case the card management system recognises the IMSI

ransmitted as the subscriber identity. Provided the IMSI has previously been




site controllers 542 controlling conventional base transceiver sites 74. )

The Mobile Switching Centre 541 al so has an associated "Visitor LpdRtjisoh 2004

Regi ster” 544 which, in conventional manner, records details of the

cellular tel ephones currently cooperating with the Mobile Switching Centre

541, so that details can be exchanged 5 with the Hone Location Register 73

of the user's honme network for billinggpurposes, and to allow incom ng

calls to the handset 510 to be routed correctly. These details include the

i denti ty rafisteiee BHCHRAQubseAertBaierant BEstigel2 iS5 GANBRSHS De fl’éécﬂ%cﬂg

di fferent ca{){% charges to be applied for use in different cel and in

parti cul 8tPf bt 1R dhe §aFré§jé”‘thH’|*§ﬁ9g‘FF"t91éh%$ﬁ3§@FQjS‘bt?a%fe % pethetedticer chackieg512. 10

Users abead gililngaystzhPadvd:! anp%a@%ﬁ] Er% &Q%} m%ee{ i PLvided L G'EX are

subscribers_to the host network 4, { ey su becribe 16 & he

whi ch ha¥eaPSHbdnister 188Pk et dmatih btetme prSSEd nettve om0 detvant thhxﬂgh

subscrg bafe fias Mokl roam ng authorised by his service provider. "Roam ng”

is the arrangenent which allows a subscriber to one network to use his

cel lul ar tel epHoH® whakst bammet treevioushl Deanotegisteradt wor ka slpectasemnlwu h .

- parties d e, ce wor K, rate nor The eIIuI ar
tel ephonltee%g?rgﬁ%{ok%de:[gatl%lsa \ch% t'étb?téuqlobraegg e it SE%T? %'ha't"%g’r@%ﬁ Heﬁsca t woul d

with anywoﬂqehOSt)b@é? sﬂatanamroussetheatnumngwqaxeipmowgiv%&tevﬂ% trdeih f i es

t he cell s.curren ved the MSC 541 ( and routes
i ncom ngénggf ccorg"e 'SF ace r’i’"tth%é v%r’t‘%w’i‘fmof‘gtt"mr% Bl nisite #Hown i n
Fi guri® l1gndet dlre ::BaBHEteSI bye tHeonitisotibe’ mbdagehrien®RyétBR 2DidbenaPdnd MQsPaLE! lite
link 4 - Q bet ween the MSC 541 and the BSC 514. This reduces the

si gnal | ig péevé?‘ttga%eeWS?'Steaeé‘ wib & | ite link 4 6 - 513 as there is nuch |ess

traffic betweeThaRodvBtadsk P0BHL,IRNEME R ibs 1R sARlREheALBSG AL @ BTS,
so the cost g(”ghhenssatel lite link can be reduced - perhaps to the extent
d

t hat an A8 Hie NPTt REUOHK 2Reiftepace msite 4% Insovidesa cpurineadsitidng! | eased
one. Desphétionality 18 H3QHerht® WNHithdlsatefl C 514 is still perceived
by th% net wor k 504 agﬁ;gart of tt Sareeg‘?%}r?%@‘ér%g’ Elr? the MSC 541. In the

t hi rd°enbodi mé¥it aircsafseation Foiiere4 1 assasiated svith theyinteptaick ainétwl 48& kiones 30
centre Sd&tisatirOM own,Vi S | ocat i on
regi ster 517 - The E{aé?glflgf]tag%%{ 2%1 @lrperg'\%g%}‘s’éc}no%\x/ B%‘tt\/vé@{i? IQ?teg'g e based
MBC 541 S&Ftent heWbah oaraircMBrB36s irThehaisentrol axd ar diffierert katdtitR tha divchalt

a1 outeaten FesFis obed o8t MY SPALPY 004 55 The shor o based’ MEC
541 ) accor di rifhgn a/atiéy reativet Frpm tHeesakdiiRe myuritesativn oasitd fhe hdrecdmbi | e
unit 1 ved etvvork 50 and rqute the call to the MSC 541,

i ﬁé 'Qloﬁé'(ﬁe{:hrﬁjn }r&écog rgnwtgsrﬁl?et éétérff’r*}'?e interipge S9Er B Asten \OR) 544 t hat

t h| s nofihkéntarfade usit duBriBet leyridvek RBe RRANGD(IMB1)IdIGHS 'éEﬁdiQr' t%'iéfn MRC anl6. S
integration of the onboard MSC 516 with the ship's

This e i,ment allo

i nter ngJI? élrggdﬂ?ﬂtﬁy @l%%ﬁ%tﬁ@*é"a(‘b@{‘j“ ep] 201 §tqpaf 6P UFigure; 13)prTo\¢| S (de-si nplie
means OknfyPaeddifNBeRRSH9N IR SasdBd & ¥ Wet oAk RRX1452 ty, as
users on board the Shl{) can ?:%nnunl cate W tﬁ eaéqtgtgéttﬁ’% Er oﬁghﬂhLl}é BSC 514
wi t hout SUSTanges FENYaath Thedopt mlebile swigching tentraiéi i thebtamesrvartatlet By a

cel | pb ared @LIRPHABREAHE whil€ oS §F LRt Lts 44 SYLR 517
to establish whet hgr thwtﬂa'r L(':a 'l ed r\élggrget@gltg@c lré:og'ﬁtoif t%s%%gg t#fi e MBC
516. | f MAki'e spiching cepe therefotoinfrrotssthe hee-calﬁomn tmmbntne@.aaerem&hany

i nter- Mgz hbB¥Steleh?l § net IIs yeen two
users both on btc‘)aatEdH't%?te @tﬁ mgg;&'%h Mtrb \r/]\ﬁ te? ﬁ'g’qﬂg PW&

sat el | i tecationkRegister 533ecc1ras thatt tre mhbupe ﬁeddmvesuomt@maehdourmng&tof :
| and- bagpe Q‘f]?st# "118? ei ver sites 74, signals fromthe | and-based sites may
interfere w e oard transceivers 51 1, and vice versa. It is known

for ¥bnventi oﬂtakhdLﬂthdbebaﬁeﬂttSaystﬁﬁjdhOregiél@@édj aMHEE thé MosMESE ol €ngef rom
ult of variations in atnospheric conditions, or other

ti I'TE tO ti I'TE
factors"af et ﬁﬁgh?'ﬁfebmd’r"oﬁgﬁr&f“’ﬁlﬁ oneerted te éﬁ‘bGPatr WMSG fddt Thed'sen t he
| i ne 20amf ttsi tg&mﬁsetOPnaQVtﬁal’bd/\@Elﬁlf&ﬂy b& ASed dhidid ahRAhere TR WA RasEd

systens_can be arranged to select alternative frequencies or reduce signal
st rengt {6 ?ngi?@ﬁafefﬂ‘gr‘f‘&s%ﬁ@ée Pefweek Bct ed. However) the situation with a
nobi | e base station 511 is nore conplex. In parficular, the nobile base
station will not, in general, have a licence to operate within the
territory covered by the fixed base stations 74, and nmay only be permtted
25 to operate in) and be detectable in, international waters. This neans
that the system should be shut down when in territorial waters, so that
users on board can operate with the |ocal |and-based system 74. Moreover,
the power should be controlled SO that |f t he rroblle base statlons are

S b L - a o e - o




2 6 JAN 2004 34 The ship 501 is outside territorial waters (boundary [RBN 208k
there is a terrestrial base station 74 on the shore. The |l ower part of the
diagramillustrates how the power output of an above-deck base station 511
is controlled at two locations 51 1 a, (power received represented by full
line) and 51 1 b (power in dotted line) such 5 that, in both cases, within
t he boundary T the received power is2s0 |ow that a cellular tel ephone wll
not be able to register with it. The position of the boundary T relative to
the ship 501 caihe beerdedesims NRMLdUE MY @0¥rsloROWELrRGRY Sk HRxP Yol Sch as
the satelllte- l@)%se e obfl Positioning Systenf, using a GPS satellite 591
and receiver -BHN TSIEY tbratdteshbaskseY R afhdsteRdiad 3tk stvedAdaries T
are | ocadeestds 2&op9 oB MR dbthikt & th&JeCied sivh idbtRINEHs (s PePyst ems out side
territorial waters, and to prevent users in nearby vessels using the
onboard syst en®YVeLUPNHIKy 8RviGeEENg Galihéon arfdotilgseser syetsemt T théhdrsonboar d
syst em ragtahé@y & A 0SerfsORo i S ' f a. - d
transmtter. 74 and sw tchirﬁg%gﬁbr?ﬁ?{o%ﬁ}og‘?eak_@gigrﬁré‘?g%ss'r%%%%\ﬁ'ﬁ@ﬁgsuch

si gnal s ‘46 BiITYdhe M whers gheymobile heriseti S espeated emrectound, Whichomsther e 15
system st TWMeOSHE{t e Ng..a | ow ks, where .the onshogre
transmtter 7§@cg]§1?10? Oﬁsée%géet{ﬂggt Qd?ﬁeﬁr}§gs‘rsegﬁa?rﬂa%§\?mmte Che@MbrAnTUREP feells
territorfancesafasrtoe mabdle asear will powebe dioexttedlto thivhosy stevorren04basane anged to
limt t al I 1] n_a base station to nobile station |ink.
The ti nehﬁ%gg}eggeﬁgcgﬁﬂgﬁ%bﬁe?n lg'gret'o the length of one tine slot in a tine
di vi 8Pon syst eifie intanteké ynl. 46 pases abe1 AES guid toTe o0 BeRHsBAliedFuction a

di st.anc f sonetinmes extended to 0.4 ns (60km over the sea to
o1 T ow exr Rt SRS 8Bl el B ursen dp dnp i RULAA ey ©1fim ¢ ng
the per histied: stendardehant dreingethem, Bhé opsReEANsITht iher ShERE the/ MobAdgg: of the

base st%h&%ptcaqn t]e limted to the immediate vicinity of the ship)
prevent i BidCe® IAFY £ngPe < ByFall evhen & ngwi Rl eemBhisomede $94t ahe i nst ead

of the newresi st@hptoBedivdrivdt 1 & SpaYiHdP dirdEop) FLEMLEAR R EQRT{Haekd 0 users
' onbo?brd t he ship 501. The shi pboard systremog%l I's arrange to{hghgtfé down,
afigpatiel

for ekafpt®e LS APPHR Uiie Thist diversion inpikctipn. replaces ey drpviews t chi ng
of f t heimstrbomsronhdld &1 th RURI R net wor k 511, or by ot her nmeans, when operating
in regions where operation of the systemis not permtted, for exanple
within territbFPhY. Raregigratigagracess isslviske bgOetushiog monmehdi@ation bods d t he
shi p mastoiheR K -bas T | ocal twork is
not the network 5829% (;uahtitozﬁet l@g%ﬁ gaﬁ%ngﬁn%ﬁf%sge%%zn sg?%(],sqﬁgéors wil |
"roant PrhendH geberecasniskd 364 validtuser Ideotficatienvior kubseqoan \waigdinal

manngy when such transfer takes place. However, until the user does nake
such a ~ ~ ,SAN 200& 35 transfer, the user's honme network 7 will continue
to operate asOiffcaurse, iatdpughs tioo mmehtie ecdldppohdiel TIOSE reé@Irded kn the Kok 19 shows

The onbesr & <oarins gl SR Vst irulmdersir ThEsoanoRewa
oper at i BrthewsUMSE &4 1,61 B it rballg GR¥RMNridOMBle fbraNHe PRSEMSEEN b HiinaKsSt ens or
to connect incoming calls to the mobile telephone in the conventional way, or to

25 identify the current true operating condition (switched off, busy, ready for calls, etc)
of the mobile handset 110. Instead, the system responds to a call attempt as will
now be described with reference to Figure 14.

When a call attempt is made {step 1701}, the MSC in the home network 70
to which the call is initially routed obtains from the HLR 73 the current location of the

30 mobile telephone {step 1702}, and on receiving the identity of the host MSC 141,
directs the call there {step 1703). The host MSC 141 in turn attempts to transmit the

call attempt to the currently serving base station, which is in fact the interface unit

148 (step 1704). If the disconnect procedure aiready described with reference to




with electronic control systens of the vehicle, to enforce "quiet" periods
on board, or to allow transfer of the satellite |ink fromone saté Bi&aNt &0k
anot her. The control to switch the systemoff may be performed manual ly or
under the control of a sensor detecting interference from nearby radi o base .
stations 74, or an operational condition 10 of the vehicle, such as

depl oynent of the aircraft undercarrigge, |low altitude, or "weight on

wheel s",ﬁ";‘rgnnuni cated to the onboard system by nmeans of the control data

bus 22. i 83 beh beerdcsreiomBaE tthOR 2P GHY ignal is

gener at gd ﬂrgﬂ'ﬁH’lﬂ? Cgﬂ[rbogrd system 2. 101?1&%%&%@;%%9&@)%@%) g?ﬁ" 34f9APssi on
over the satellite 1%k 18 bABegMSendOst ttieonisd, (186 eptekB@3 LuniThisg Si gnal
causes taptorsaticelly rdtarrgrOum ey tadd i nvoke a call failure node for

any cal | gi rect ed tg t he Qngoasféq a&?/?st%gymgg?h ieﬁf?se%s‘ﬁtfé’fh%sé- Nplecdhss wd vehicl e
(step 1507) At L4F s oW idioreation ragprdite teS@ud Bperdtily sBlof Gedndbiaber

cor r esponidiNg. t0is ané@deardhB8 vehicle (step 1505) will then receive
a "cal | failed" indicat;on g?r?%]d%r{!l@%éartgﬁﬁﬁrgﬂ gﬂ"ﬁ’%"(‘%tﬁe’ﬁsq%e)q awiatl hout any

si gnal | F’IﬁamPéa'&P?é'apww pekilesurtiels|in the Aiskt Bénditionsuch failed calls will be

re-routed accqhdimg: ti@skhgpsgr ' 8.0wn djversion instructions) stored by the
host MSC 70, 141, 541 for u*ée%%%e'wﬂ% ‘h%eP“%V héigaalechpekshwbgthesbep 1507) .

Gener al 1'§7™EWct?i Grstantie tin oneoresd ko leat troslieVigintisdt ¥ sCatbead} %&%‘ %@Lﬁ%{?i | 541

syst em {sted NMEOYS Bfn;iSi petwork. In addition) the host
will record the exi s'tsr(;a(r)lgc%?dégﬁcf’r%%dé’f%l?“? i@ eayureithat(a@H Idivensiorsi are nbdlent i ty -

cLI )1%fatemetag it abey omilll naxt seapiys s(sdeen) 1 nboar d_system 2,
: y ] DS S SieRE). i Hibre }frgﬁaﬁmﬁs&{’% st %lfbd by the

101, 5 j i tep. 1511) a further

onboar d et %ﬁtwh?gédégﬁgg2§‘§¥’8\9'et"ﬁaﬁé%d§§rfé¢n ofermative G @IES) fom tek 6 to

the gro 1d¢atsitam 1#08( siewinkp 1330 ramgsth?i gagrajt ’ﬁ‘éagqﬁgﬁ%&%%]sgt ellite ground
or ¢ i

statio ~revake t-he.call failure node a Fdhtheonboar d
30 syng%PIEF%I%E%,'&SOS_L'ngtﬁ‘éﬂé?)@@‘i’cfaif@avalemitme(s(eﬁE'Dl(ﬂ)514). Wien a user

25, 1 10, 510Theconbued tsysiem 1108 stem 2, 101 , 501 (step 1515) the
onbgar @?@%ﬁ\t em transmi tgsa Si na@?%a{ngg%%ngsfawﬁ/é)@ gdiode of the mnpogrdt ep 1
C

516)  wh CHUSEL S HetRAtS meXts- tibtheatadeds eotreeteiado a Adat SRar FEGGLH
aAN 200 36 one or

pr evi otisd yallsis @@ty frvitel Rkt 1518). Lf ~ ~
nore such call attenpts havestgérgﬁgxtr‘ra &V NHSCCRS: (hthgode gaeresrayest o t he

user 28° @PSEEo 883Y numbes whith)thepmbopi sagellifaes tyk i s nessages
YU bRl A RRE RS

from t be mink@nidial 18y SLEE ld he so w sh. 7 thod for
facili t,aéi ng:fgel epktlonggﬁga #]?"(% "SetSHet®na £oPF wepneriedue kheodbearadisd| e
ab

@nhoard B el 1@ @isps it5é MEdcessor 118 to- retrieve from the memory
119 the cellular identity (IMS#) corresponding to the PSN

net wor k

20
{step 1711} and then

co i

nnects the call to the mobile handset 110 having that identity in the conventional
manner (step 1712). Thus the interaction between the onboard MSC 116 and the
handset 110 is entirely conventional: ordinary handsets can be used and no initial

authorisation i i
nsation ts required other than the standard procedures used to ensure that
25 international “roaming” is permitted.

If a second call attempt is made to a handset already in use, the ACSE‘ 50
will identify that the divert instruction will not work as it is already handling a

div
erted 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
30 network 70.. The user may also be sent a message to inform him of the new
voicemail message. This message would normally be sent to the mobile unit, which
appears to the host MSC 141 to be Co-operating with the interface unit 148, so the

ho :
st MSC 141 transmits the data message to the interface unit 148 {step 1711). In




configuring a ground-based host node to forward incomng calls fr {E Bﬁ
fi xed network to the user, and to forward outgoing calls fromthé¢ sé gM4
the fixed network; .. suspending, in response to a control signal,
forwarding incomng calls to the user; wherein said suspending formarding

i ncom ng calls does not disconnect a call in progress between the user and
the fixed network. 2. The nethod of ckaim1l, wherein said configuring
conprises registering routing information for a tel ecomunications device

associ at @deinia Wf@fhethﬁseserabaae detrvh\ameemaalneessé?ge Tthe imethedinaf 144 abwn 2,
user cellular divert on busy

wher ein I st.e Lfyi

i nstr uctll%gé]%rétggtﬁte é}éw f:néassa ar’g ftoﬁ‘gagj i & ghe AHogEt MSkg 1a6sviat®hs of the
user's celt¢liteaystest Sphmpe! I‘m)busayle&ﬂg&ﬁdh@&steﬁﬁmﬁihﬁcﬁéﬁ%ﬂé@hufﬁﬁ{ﬁétéaﬁg state
of the usek.s;cgldular telephone. 4. The nethod of claim 2 erein said
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200°=  handled by the satellite ground station 4. When an aircraft moves into range of a
different satellite 6, the call diversion unit 146 responds by transmitting a new call
15 diversion instruction to the VLR 144, so that any further incoming call attempts are
diverted to the new network address (AES) of the node correSp-onding to the terminaij
110. Note that the diversion store 147 is not updated.

Note also that this does not affect calls already in progress. There is usually
sufficient overlap in satellite coverage areas that handover from one satellite or base

20 station to another can be arranged to take place when no cali is in progress
During the flight the user may decide that he no longer wishes to have his
calls diverted to the terminal 110, and switches it off. The onboard MSC 116 will
therefore fail to locate the mobile handset 110 at the next registration update. As
previously discussed, it is also desirable to disable the onboard system 101 when the
25 aircraft is on approach to landing, to avoid interference with aircraft systems at this
- critical point in the flight {or distractions to passengers in the event of an
emergency), and also to avoid interference with base stations on the ground.
Disconnect codes may therefore be generated in the onboard MSC 116 for all the
handsets 110, either by the cabin crew or automatically in response to a signal
30 detected on the aircraft’s data bus 22 which is indicative of the imminent end of the
journey, such as time remaining to destination (as determined by the aircraft’'s flight

management system), low altitude, deployment of undercarriage, or weight on

wheels.
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routes incoming calls accordingly. This embodiment therefore allows connection to be

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

20 operation of the host MSC 141 and the onboard MSC 116 are both largely
conventional except for the number translation functions carried out by the interface
units 118, 148. Using roaming capabilities, just one host MSC 141 can provide

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

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

suitable for transmission over the PSTN and satellite system in their original form the
interface unit 52 (Figure 5), 148 (Figure 12} is provided with a data handiing
processor 53,149 for receiving data messages received over a packet data system 9
by way of the MSC 50,141 and intended for users currently associated with the
30 interface unit 52,148. These messages include SMS messages sent from other
callers, and SMS messages generated by the MSC 50,141 itself to alert the user that
a message has been sent to the voice mail system. The format of Isuch a message is

shown in Figure 9, and the process of sending and receiving it is shown in Figure 10.
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The original message S00 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 53,148 receives such a data message {step 930} it
retrieves from the data acquisition unit 54,149 the data network address of the at-

5 seat entertainment terminal 201 corresponding to the user’s cellular identity which

was originally provided to the data acquisition unit 54,149 when the user carried out

the registration procédure (step 991). The interface unit 53,148 next generates a

data call to that addreés {step 992), in a form suitable for transmission by the MSC

50,141” (step 993} over the packet data network 9 to the aircraft, with an address

10 header corresponding to the data network address of the user's at-seat terminal

201,201. This data call may be a short message to indicate that a message is

awamng delivery, and displaying on the screen 201 an invitation to the user to dial a

special code on his handset 25,110 to accept the message (step 994), and any

charge associated with it. This acceptance is transmitted back, by way of the MSC

15 50, 141 to the interface unit 53,148 (step 995). (These steps 992 ~ 885 may be

omitted if it is not required for users to acknowledge acceptance before receiving a
data message).

The interface unit 53,148 then replaces the address header (the IMSI) 902 in
the original data message with a code 912 identifying the terminal 201 and

20 encapsulates the message in a form suitable for transmission over the packet data
network 9 to the aircraft {step {996), with an address header 910 to send it to the
.  data network iriterface 28, 204 serving the onboard entertainment system 200. it
can thus be transmitted 10 the interface 28, 204 over the packet data network 9
{step 987), effectively as a packet with an address header 910 and a payload made

25 up of the at-seat terminal number 912 and true payload 901 {Figure 9b).

On receipt of the data message, the on board data interface 28, 204
extracts the data message payload 901, 912, (Figure 9c¢) (step998) and identifies the
individual at-seat terminal 201 identified by the address 912. It can then cause
display of the data message payload 901 on the screen 201 of the appropriate

30 terminal (step 999}.

If password protection is required, for example to ensure that the user is

present when the message is displayed, the payload 801, 912 can also include a

password code 913, which causes the interface 28, 204 to withhold the remainder




'10%L>L& ()-, 2*opqrrS1!}6"10%\ & ()-Si 10% & ()-%0% & ()- 10l A| A1 A
101 M1 A1 3p ' 10% A A& () - 2 B JAN 2004

' 109 & ()-,2# zX6r SL1 1 1£$10%\ & ()-|"!, t $1098\ $\ & ()-| "'t $1098\ 3\ & ()-| "
Té?flgz/f&' 8-!KTJS! #1004\ & ()-106" 109\ & ()-S$I YIZ![1\!wi [ML!!11$10% 12 1.0
10! %6 $109& ()-|"! RE$100& ()-| "1t $10%& ()-| "1 t$100\ & ()-["\!1jLIL11Z" #a?ML!
|1 R@ 109 () - | 0Q@ 10%& () - 010%I& () - 86CLO%I& () - LIOWE () - M0%I& () - #eH#gS
$@04"?ML! 1 10%& () - yp#10%& () -=! "1 10%J& ()-! B) p#10%& ()- \ 10%& ()-
VC10% & éf)me%&&xa'umé QMdekd L0 &néa of kdyBHElL sl deh entered by the

F(l" 10%]&' 10%.& () -! B##10%J& () - | i 0%,
#1098B& 5% y‘ﬁ% 290b; 5’1/ Qﬂsy pV$109DDE&! () 2! < pV$10%p& () -2109& () - %1 (

- 1033 10JJ 1344 ¥ainbeidet’ do)Fidurds k- 16L54 34X V4u 992) may b
)pV$10%&'§ 211 pVS109%& () - 2! m'%"{/$io&«gc§f§1L 5 & \%i‘ﬁ%? (§ten 992) may be
pPV$109%6°5 @f -DYCIeR/TEGsaIe8LY )heztmzmrztﬁ(wwmslanwr&m%s tde(Yser to identify

ciowiaus! 1 a3) o ura (o 1A by i gt eppriv ()1
) 1006 | & Key-RES9es Qg [P TMF —costing) >at Iy SbIceS084 S85y, ) Frsl 4&bpiite &rdp) 1s110% & (
) - VO'10%: & fore p@ﬁbufhed over the voice network, rather than the data network. The MSC
141 uses this information to generate an AES code identifying the user terminal, to
be applied to the data message 910 (Figure 9). The host MSC may store this code for
10 use with subsequent data messages, allowing the host MSC 141 to process further
data messages without requesting this information from the user again. The request
for the user's seat number may instead be made when he first registers his telephone

110 with the onboard MSC 116.
As the termination is itself mobile, being on board an aircraft, call routing to
15 that termination may require revision from time to time. For example, the “Inmarsat”
satellite system comprises several geos-tationary satellites, which each provide cover
for part of the earth’s surface. These areas of coverage overiap to a large extent, but
nevertheless on a long flight the aircraft may pass out of the area covered by one
satellite into that served by another. This causes a small but significant change in the
20 network address of any satellite terminal on board the aircraft. The aircraft location
register 41 monitors the identity of all aircraft currently being handled by the ground
station 4. When it an aircraft location is updated, it sends an updating instruction to
the interface unit 52, 148. The call diversion instruction unit 56, 146 responds by
transmitting a new call diversion instruction to the VLR 51,144 so that any further
25 incoming call attempts are diverted to the new network address of the terminal. Note
that the diversion store 57,147 is not updated. Note also that this does not affect
calls already in progress: there is usually sufficient overlap in coverage areas that
handover from one satellite or base station to another can be arranged to take place

when no call is in progress.

30 Three further embodiments of the invention will now be described, by way of
example, with reference to Figures 15 to 17 of the drawings respectively. These
embodiments are all based on the system architecture of the GSM (Global System for

Mobile radio) standard, and are intended for use on board a ship. These embodiments
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parts, namely a satellite earth station 4 and a public land mobile network (PLMN)
504, which is in turn interconnected with other mobile networks 7 and fixed
networks 5 to allow calls to be made between users of different networks.
The system provides a cellular radio subscriber with the ability to use his
10 own handset 510 aboard a ship, located anywhere within an agreed satellite
coverage area. The coverage aboard ship can be provided by any suitable means,
using known radio repeater distribution systems 511 to provide radio coverage
wherever required. The arrangement of Figure 15 will be described first.
The distribution system 511 is fed by a base transceiver site 512, for
15 onward transmission to the satellite earth station 4 via a satellite tracking system
513. The sateliite tracking system may be a conventional satellite telephone system
as commonly used for ship-to-shore communications, providing a satellite link 6 from
the ship’s satellite tracking system 513 to the satellite earth station 4, In the
embodiment of Figure 15, the satellite earth station 4 is in turn connected to a Base
20 Site Controlier (BSC) 540 associated with the mobile switching centre {MSC) 541 of
a conventional cellular telephone system. The satellite connection provides several
voice channels and a signalling channel (supervisory control - management channel),
and can be made by any connection of appropriate capagity.
In the celiular mobile network 504, standard GSM functionality is used. Both
25 the base transceiver site 512 and the shore-based base site controlier 540 are largely
conventional, but have an extra software upload facility to allow for the delays
incurred over the satellite link 4 - 6 - 513. In particuiar the “A-bis” link between a
BTS and a BSC normally has an allowable time delay of 40ms. Longer delays are
identified as being indicative of a fault and cause the fink to be shut down. In this
30 embodiment the allowable detay is expanded to approximately 700ms to allow for
delays in the satellite link 4, 6, 513. The base site controller 540 operates in

conventional manner, being connected to the mobile switching centre 541 of the

host network 504. The host network 504 may also support one or more further base
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d:fferent call charges to be applied for use in different cells, and in particuiar for calls
made through the onboard base transceiver site 512,
10 Users aboard the ship will be able to use this service provided they are
subscribers to the host network 504, or if they subscribe to a network 7 which has
a “roaming” agreement with the host network 504, and the subscriber has global
roamiﬁg authorised by his service provider. “Roaming” is the arrangement which
aliows a subscriber to one network to use his cellular teiephone when connected to
15 another network. .
in use, both parties to a call, and the cellular network, operate normally. The
cellular telephone 510 co-operates with the base station 512 on the ship as it would
with any other base station 74. The home location register 73 identifies the celiular
telephone 510 as currently served by the MSC 941, and routes incoming calls
20 accordingly.
in the variant of this embodiment shown in Figure 16, the Base Site
Controller 514 is on the ship, and the satellite link 4 - 6 - 513 is between the MSC
541 and the BSC 514. This reduces the signalling overhead over the satellite link 4 -
6 - 513 as there is much less traffic between an MSC and a BSC than there is
25 between a BSC and a BTS, so the cost of the satellite link can be reduced ~ perhaps
to the extent that an on-demand satellite link may be preferable to a permanently
leased one. Despite its onboard physical location, the BSC 514 is still perceived by
the network 5604 as part of the region served by the MSC 541.
In the third embodiment, shown in Figure 17, a subsidiary mobile switching
30 centre 516 is provided on board the ship, with its own visitor location register 517.
The satellite link 4 - 6 - 513 is now between the shore based MSC 541 and the
onboard MSC 516. The user record in the HLR 73 will identify the mobile unit 510

as currently served by the onboard MSC 516, and route incoming calls {by way of
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satellite link 4 - 6 - 513. When a call is made by a celluiar telephone 510, the serving
10 MSC 516 first consults its VLR 517 to establish whether the called party is currently
.. served by the same MSC 516. If this is the case, it connects the call without the use
of any inter-MSC links. Thus, in this third embodiment, calls méde between two
users both on board the ship 501 may be made without the use of the satellite link 4
-6 -513.
1h If the ship 501 moves into radio range of tand-based base transceiver sites
74, signals from the land-based sites may interfere with the onboard transceivers
511, and vice versa. It is known for conventional land-based systems to experience
similar problems from time to time as a result of variations in atmospheric conditions,
or other factors affecting radio propagation such as temporary structures in the line
20 of sight, or even whether trees are in leaf. Such land based systems can be arranged
to select alternative frequencies or reduce signal strength if such interference is
detected. However, the situation with a mobile base station 511 is more complex. In
particular, the mobile base station will not, in general, have a licence to operate
within the territory covered by the fixed base stations 74, and may only be permitted
25 to operate in, and be detectable in, international waters. This means that the system
should be shut down when in territorial waters, so that users on board can operate
with the local land-based system 74. Moreover, the power should be controlled so
that if the mobile base stations are close to the boundary T of territorial waters, other
mobile users within territorial waters will nevertheless connect to a land-based
30 station.
Figure 18 illustrates a typical situation. The system will be assumed to
operate according to the general arrangement of Figure 16: that is the satellite link 4,

6, 513 is between the base site controller 514 and the mobile switching centre 541.




10PLPL ' - 2 6 JAN 2004
10PLPLKWUBPL! | r @$1004" L" & () -l %&$10%"i " & ()-m &$10%" p" & ()-m nefg}'('m & (
)1 ;) T#10% " & ()- 1) T#10% " & ()-5}0P1 10%& () - YHGLOWE ()- 10" 0
10"" 1 03S#1096 " & ()-1] 03S#10% " & () -1\ 4&310%" 6" & () - mWU30P1 QIS 100/&.() I
1\4S 10%z& ()-12!r1S 10%008& ()-12!5S 109R2& ()-12!S 10% ()-12!'S 0

2 'S4l 10% & ()- @@0% & ()- 10%k 10%%0 | f

10996 QS 10988& () -1 2S 109%4& ()-12!3S T0%f& ()-12 \(/)_2! PRs$10%6" & ()- 2! €551

P S A T )
10771 BESSTCRTLOC)e A6 BB T0 KBl O oTove | e Pl v AT o e ()
oo (YISO Ve 8618t denf Ygstmtiany o orcomr i o nvasocatons
1089710%&1 {3.- BbWOBE k) ed #aerkd bl i #9185 { 15 Jpoler %‘P%ﬁtmi%&bsuch
Ot o EoBThesh, PG 06 bebhaots e ace DR Gone oo ADOVEE P! g
& () vl PR a5, (G 15 batbgss ETtheyoce v paven s B ow a0 1P
#10%b& {gJepRbACIILABS bekiable-tB! MR Qe &. (the AR Wl bol OBY, T retative
to the ship 501 can be determined using any known navigation system such as the
satellite-based “Global Positioning System”, using a GPS satellite 591 and receiver
590, finked to a database determining where such boundaries T are located.
10 To avoid interference with other radio systems outside territorial waters, and
to prevent users in nearby vessels using the enboard system 511 in preference to the
land-based system 74 the onboard system may have means for detecting usabie
signals from a land-based transmitter 74 and switching off the onboard transmitters
511 when such signals are detected. This will aliow users to connect to the onshore
15 system 74. Transmitters serving areas below decks, where the onshore transmitter
74 cannot be detected, may remain switched On outside territorial waters.

instead of power contro!, the system may be arranged to limit the time delay
permitted on a base station to mobile station link. The time delay is usually limited to
the length of one time slot in a time division system, usually 0.2ms, a round trip time

20 equivalent to a distance of about 30km {sometimes extended to 0.4 ms {60km) over
the sea to allow extended range, by allocating two timeslots per user). By limiting the
permitted time delay to a few microseconds the effective range of the base station
can be limited to the immediate vicinity of the ship, preventing mobile units on
nearby vessels using the onboard system instead of the terrestrial one. In this way

25 the system can be confined to users onboard the ship 501.

The shipboard system 501 is arranged to shut down, for example by
discontinuing the satellite link 4 - 6 — 513. by switching off the onboard distribution
network 511, or by other means, when operating in regions where operation of the
system s not permitted, for example within territorial waters. Users of mobile

30 telephones 10 on board the ship may then connect to the shore-based BTS 74. i the
local network is not the network 504 to which the onboard BTS 512 is connected,
users will “roam” from the host network 504 to the local network in conventional

manner when such transfer takes place. However, until the user does make such a
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)Mhe@ﬁ_gp@r[a&t:(\)couj_d) irt@rfere with conventional land-based ceIIuIar systems or
with electronic control systems of the vehicle, to enforce * "quiet” periods on board, or
to ailow transfer of the satellite link from one satellite to another. The control to
switch the system off may be performed manually or under the control of a sensor
detecting interference from nearby radio base stations 74, or an operational condition
of the vehicle, such as deployment of the aircraft undercarriage, low altitude, or
“weight on wheels”, communicated to the onboard system by means of the control
data bus 22. When such a disconnection occurs (step 1501), a signal is generated in
the onboard system 2, 101, 501 (sfép 1502) for transmission over the satellite link 6
to the ground station 4 {step 1503). This signal causes the satellite ground station to
invoke a call failure mode for any call directed to the onboard system 2, 101, 501of
the specified vehicle (step 1504).

Any cali now diverted by the MSC 70, 141, 541 to a number corresponding
to a node on board the vehicle {step 1505) will then receive a “gall failed” indication
from the ground station (step 15086), without any signalling required over the satellite

link 6. Such failed calls will be re-routed according to the user’'s own diversion

- instructions, stored by the host MSC 70, 141, 541 for use when the user’'s handset

25

30

is busy (step 1507). Generally, such instructions will be to divert the call 1o a
voicemail system in the user’'s home network. In addition, the host MSC 70, 141,
941 will record the existence, and possibly the origin (Calling line identity - CLI) of
any such call attempts (step 1508).

When the onboard system 2, 101, 501 is re-activated {step 1511) a further
signal is transmitted by the onboard system {step 1512) for transmission over the
satellite link 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, 101, 501 of the specified vehicle {step 1514). When a user 25, 110, 510
reconnects to the onboard system 2, 101, 501 {step 1615} the onboard system
transmits a signal to the host MSC 70, 141, 541 {step 1516} which causes the host

MSC to retrieve the call attempt record previously stored for that user (step 1518). If
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configuring a ground-based host node to forward incoming calls from the
fixed network to the user, and to forward outgoing calls from the user to the
fixed network;
suspending, in response to a control signal, forwarding incoming calls to
the user;
wherein said suspending forwarding incoming calls does not disconnect

a call in progress between the user and the fixed network.

»

2. The method of claim 1, wherein said configuring comprises registering
routing information for a telecommunications device associated with the user
aboard the vehicle.

3. The method of claim 2, wherein said registering comprises:

modifying user cellular divert on busy instructions to the device aboard
the vehicle; and

setting a status of the user's cellular telephone to busy regardless of the
actual operating state of the user’s cellular telephone.

4, The method of claim 2, wherein said suspending incoming calls
comprises de-registering the routing information.

5. A ground-based host node configured to facilitate telephone traffic
between a fixed network and a movable network aboard a vehicle, comprising:

a ground station configured to, in response to a user registration aboard
a vehicle, forward incoming calls from the fixed network to a user, and to
forward outgoing calls from the user to the fixed network;

the ground station being configured to at least temporarily discontinue,
in response to a control signal, forwarding incoming calls to the user;

wherein the discontinuation in response to said control signal does not
affect a call in progress between the user and the fixed network.

6. The ground-based host node of claim 5, wherein said ground station
responds to said user registration by modifying the user ceilular divert on busy
instructions to identify a registered location of the user aboard a vehicle and
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operating state of the user’s cellutar telephone.

7. The ground-based host node of claim 5, wherein said ground station
discontinues forwarding incoming calls by de-registering routing information for
a telecommunications device associated with the user aboard the vehicle.

8. A method for facilitating telephone traffic between a ground-based
network and a movable network aboard a vehicle, comprising:
sending registration information of a user aboard the vehicle to the
- ground-based network, such that the user can receive incoming calls and place
‘) outgoing calls from the vehicle consistent with the user's preexisting cellular
telephone account;
sending a control signal representing a request for the ground-based
network to discontinue forwarding incoming calls to the vehicle;
wherein said control signal does not affect a call in progress between
the user and the fixed network.




