WO 01/ 41317 PCT/ GB00/ 03091 1 MOBILE TELEPHONY This invention relates to
nobi | e tel ephony, and in particular to systens for use on board vehicles.
5 There haswbegqisgonsi derable activity in recent years ircpesgosmis to
allow the wuse of nobile tel ephones in environnments where conventi onal
cellular tel ephony base stations cannot provide coverage, in particular on
board ships and aircraft. These vehi cl ds frequently travel beyond the
range of | and-based cellul ar base stations ich typically have a range
of the order of 1 to 10km 10 ThéMQBEFJﬂ#%ﬁPNchunstances when tenporary
provi sion of cellular telephone facilities is required at a renote

| ocation where such facilities are not nornmally available, or are
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to use the whinb tyigally ffamqmuqi;ghwrﬂemjﬂ nontoé(rrf erence, are designed on
the assuggption thiferdadOiNol GreliRistans& Whch R¥hpBRfy BASRIoA dldefllard ttiepfine abl e
to exchange radio signals with other base stations using the sane
frequency. fariitigs ds equired ot e camete tosatinn whetedsygh Zaciiges |age et thofmealyever al
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| arge number of base stations 25 simulfaneo Mor eover, al though

rel i abl e hahekesr dgmagediphs Patugal disagtemn be achl eved from noving vehicles
travelling at spepis gfe Whndribe? Waobiol BirfidURlecato_nPABERBLAT it 1stnal
travel s at speeds approaching 1 nf I nes al so 1 npose restrictions
on the ut® eflulspigienhgne istdibe @Bgmrsa@mfbcfam reanyecefylarchage statiopylavast
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does extend to the normal flying height of aircraft, frequency re-use patterns, which

20 allow several base stations to use the same radio frequencies without interference,
are designed on the assumption that a mobile unit served by one base station is not
able to exchange radio signals with other base stations using the same frequency.
This assumption ceases to be valid if a mobile unit is several thousand metres above
the ground, since it may be in line-of-sight of a large number of base stations

25 simultaneously. Moreover, although reliable handover of a mobile unit can be
achieved from maving 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 signais on board, as a precaution against
possible interference with the aircraft's electronic systems.

30 For truly global coverage, satellite telephones are available. However, these
are expensive and much heavier than a celluiar telephone. Both cellular telephones

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



hul l ed vehicle. As with cellul ar tel ephones, the unrestricted use of a
portable satellite telephone within an aircraft nmay be_prohi bited. A user
wi t hout hiWOMM#3Eatel lite tel ephone may use special facFPFPEBMO Gy ded on
board, such as the service provided to several airlines by the applicant
conpany 5 under the Registered Trade Mark "Skyphone". This uses onboard
termnals connected, through a satellite |link between the aircraft and a
satellite GP@P%hﬁ@tAsqn.m céiRiak faéresn%hemﬂ@%nfe@{rw&seﬁs}q bétapiyshdite TFTS
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are kept within safe linmts. However, the cellular "tel ephone is not
directly c@lmedteéd apg, any spReialctacilities offaesdwen khe yeerisorelilar instierk cudllin| ar

radi o | 9§ abhaUbdhevaEEE. e SACTser CRA Olis RvrH S6flidrOteldphofdNabbdunti Sicts home
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t he tel eph#ifeughpramg RoFgementy SetWREBNNGHYQEK PBeratarpyFad bedised ¢ PBYhi s own

cel lular r adiefentiaRibS, Ywil1@ nstefond phdter RAEGHNLE Qo A6 Hid Tc¥|luldr Rgibsfe Of 2
special identity under ‘the 30 satellite system This would allow billing

to be nades'e'hﬁcﬁm when tiavefiing withimal betwepn thase cautgeser Board anaieraltdlil d al so
al  ow i ncogiagverabits made to his cellular tel ephone nunber to be received
whilst travellin To this end, systens have been __devel oped which all ow

cal | di%@rsions krapesalsshave bhgen a'aa?'| fohvexample ERRALSY Y {Rebde Sefehwvang 11 41317
PCT/ GBOY O%Q‘géillty:s/vhlch would allow cellular telephones to make outgoing calls by way of the

aircraft’s own onboard telephone system. This allows the aircraft’s onboard systems

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

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

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

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

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

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

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

cellular radio account, and would also allow incoming calls made to his cellular

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

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



cellular nunber to be transferred to a destination node of the tracking
radi o system The destination node nay be an onboard handset tenporarily
al | ocated tweomasr?’ s cellular identity, or it nmay be arrcunmsanibdbase
station capable of wireless connection to the user's own cellular

t el ephone. Systens of this general kind,have been 5 disclosed in
International Patent Applications _W)99/:12227 (Noki a), W94/ 28684

(Nordictel) and W98/ 26521 (Ericsson); European Patent i cati ons 0920147
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Appl i cat i onThe? 3ddiRdfor( NodeOmal; aje. arf\BniSdtR® AbftsBA Sintraly @ilocktdtt the dse’egr at ed
w th other onboard _systens, allow nqul ocal control of th? base station's

yst. )
transni t t er SeldAf deREY et May PRy SREPPIdPagR Statiog carablgpf irglgssconnection
CO- oper ati ng, %0 uddr's @wWHE e@lluldn CielepRENACT SY8tdmiy Bf RAKNhérdeRd . kind iHAVé Deed i s IS
made possible by an invention disclosed in the |nternational application
fi1ed on & hgsdased iapteraaionslePasent cARRcalings: WRBPHA22 i (NaKiah WP edE08s
reference ARRRRcteRNshaP WEBS/265al@icdson SeRpand eLterd Rdplivdliond) quzovazles
apparatus 15 for_ enabl i nsg[ a ter n%nat ion point of a first telecommunications
system to i tfiigatelt andt8P1557d; (Rebds &ohiertziyepd Ynked Kingdem Rrtent iPREFAEOR t em of

a second t ebLRRTIUMRGHbIBR T ofbaidChass iedtichiah edhledrakdl With!diber@nbsifd ed to a
t el ephone apparatus usable with the second telecomrunications system are

di verted t osvskEss Allewing lasah £entsel Poihatbase, statian’siygnsmittes; apdihasRid 4h¢ ons

system {demaRRAIAE YAtCRABRA itSk 06-opRBHg, IsB ab R kbdy fbir pOWEEIVRARPEHAILEAL | ONS
system for identifying the tel ephone apparatus fromwhich calls are to be

di verted an¥Mfhe term nation point to which calls are to be diverted, and

an interface neang REtHARN phiolé | B5tan! GhRABSHTHNSRLY ORS 18 Shitadbithi t he
switching systemof the second tel ecommuni cations system the jnterface

means conpr #Pfieagion nilathon dhg FaMmeafate 135 thee PEaRPRtc APRIGAtSNS t With tarRlcaphY

t el ephone apRR&REkUS2E8331 dhddriodsy &R iSRBteRBEF 1999 InIGON Bidvided appdrites pect i ve
of the true operating condition of the +telephone apparatus, and neans to

gener at et 8anfor g8ehling @ SHNipeHanyReind ¢t & firsh delespsprenniqagioos §estem dq|initiate cabht ended

for the tel gphiabe iRRRRLBAIII the dWiRhGl Bystéh NBiat Bnd AelRborukibiiohd I St
t el econmuni cati ons system when the tel ephone apparatus is indicated as

being in 39rstaye syeh thasrcalie fnilially Fligcisdcioat itelephonn RPPREHS yseblenwith tae er r ed

ar rangenent gdehgy {didcomntRRaficHzOfdtdre bRCQUERNY oAthk QR RYAIhSHBh péitSinahe
satellite tel ephone system and a cel |l ul ar tel ephone systemrespectively,

the WD 01/ 4first #elpeomisBeAtioBd Sy stem. | Hien@PRarets | emarisingr meenorin b¥Pnfrsh user
i dent i t YoASgREbRINERcHMdNE st 8! Bt ®IRRBAKKg the telephone apparatus from which calls

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

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



apparatus, and the network address of the term nation point. Oher aspects
of the invention disclosed in the aforenentioned International patent

appl i cati swo@wasirde the novel features of each of the indi/GBeoadolr 5

t el ecommuni cations systems which co-operate to formthe conplete system
and net hods of operation of these individual co-operating systens and of
the conplete process. A second arrangé’ment di scl osed in the applicant's *
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of the tracki i nk. and._an id ity .code of a cellular di

el ephone. Pt heuRie eaPeion i e, Sl c¥aid SEPIeR S LEMEOLL o s
associ at edinitiatihd atdaatrbli mmvmemmblrﬁi@ehu td the fixed tcﬁitula‘rgaﬁystev&mﬁng t her eby
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t el ephone currently co-operati t he noveahl e swt h|n ul ar
syst gm ar esw{tch?ng system %gvmg reglgtratlon means responglve to SUC TQI'OF }ls to

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

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



diverted by the fixed cellular switching systemto a node of the tracking
radi o system having the identity associated with the cellular radio
identity, tWOOMWESIY havi ng neans for connecting the cal | PEOGBH3#Yeabl e
cellular switching systemand the noveable 5 sw tching system havi ng neans
for retrieving the cellular network ideptity associated wth the node and
routing the call to the cellul ar tel ephone having that |dent|ty In the
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signal tg_the swtchi ngeﬁfgstem The interface unit incl ug_ﬁ tore to
record an§ NI IHAMG G EGOBIPIRG tP J¥hich fids cannastign %Fng"tprl or

to the di vergb@Bndratel Real @RRASbNAEMREIKN,DRRIBE Wit bpplr to tHal swithing\Wystefese
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cel | ul ar teFé’B’ﬁ‘Eﬂte‘ wgw%p?tgﬁorkamterconnects, to a specified directory number,

namely that of the satellite termination point to which the user is connected. The

interface unit does not in fact monitor the real condition of the user terminal, (which

is not operatively connected to the interface unit), but instead always returns the
25 “line busy” signal to the switching system.

The interface unit includes a store to record any diversion settings existing for
the telephone apparatus prior to the diversion to the second network being set up.
This allows these settings to be retrieved when the user disconnects from the first
telecommunications system, so that they can be reinstated in the switching system

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

Site Controller to the real one.



call is in progress to the onboard system the swi tching systemmay be
arranged to divert it to another predeterm ned nunber, such as the user's
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originally formpid eg,df &r%[j&%kéoe'i?\n méerafaremehﬁanehelnﬁfemnaucq;a&ms 30
network for generation oP on a display unit of a first type, such
t hat nessagrications sow rthg §WF'tSt°ecPf N-competiple speschcfisrimineasPion Uit wor k

for displ alpcadth i REHRE kaedhiiciond bkt HAGERRINbARE chibfamkilepaas L of a
server-based 1 nformati on splay system wherein the address information
in the 20i gvsmahs dhave oﬂpsﬁg@bﬂrt@sv\m @artigglan thepdatacpEtero Xoown i7 the dSMed by

address i nfQnARYLIQMsABRMENshGE Selvitet NEMBE! 1RGhE Lol ot Nddta ks SiRBST at e
are carried over a separate data network and cannot be diverted to a different
directory number, such as that of the user’s current satellite terminal, or the satellite
address currently associated with the user’s terminal, in the same way as voice calls

25 because the PSTN cannot handle them. Moreover, with regard to arrangements in
which the call is routed to a standard satellite telephone terminal as provided in
aircraft, such terminals are not equipped to receive such messages.

A first aspect of the present invention provides a method of converting data
messages originally formatted for transmission over a first telecommunications

30 network for generation of a display on a display unit of a first type, such that
messages can be transmitted over another telecommunications network for display
by a selected display unit of a second type forming part of a server-based information

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



an anended data nessage, and a new data nmessage is created, addressed to
the server of the information display system and havi ng the anended data
nmessage as woaykdnad, and wherein the server converts thepemmBageiodat a
message into control 5 instructions suitable to display the information
content of the data nessage on the inf%rmation display unit identified in
the amended data nessage. A second aspect provides apparat us for converting
data nmessages ori n%{ql% formatted for, transm ssion over a

t el econmuni ¢&R! ?"ﬁﬁg"’n # knfpgRatign AEPLORIig: grthe ée'a?‘gﬁldé?'ac‘!n‘"&t U’l F’é§ﬁ uni t

of a first ta)‘lDQner@H@hMaiahﬁabsdigssﬂﬂi% reANd48 rhdsBagdTist éreste@V Bddrddded RO LT

t el ecommuni cati ons network for display by a sel ected dI%’ﬂ%% unit of a

second t ype SeBERPhigafarmationydispipy, éYStﬁ'Hsaé'ﬂ havingrtha @msad dyes59ee ¥

conpri sing da‘guaw dril whérRinathe @rieh @oAKHCER drdrabiRiat0 thekshgk AtecOEdneronal
data nessage by address |nformat|on appropriate to the sel ected display

unit to g@ndPsitugtions wititabiadn display thadrierpRtion feptent ofdhf dategresspeaen ME a” new

dat a nMessagenaakktRh Rfial Anit RenBRLVBhObmbitag datf REEREL.ON di spl ay system and
havi ng the anended data nessage_as payload. A third aspect provi des server

apparat us form n§ P 3Frest SEMASE apRfaws fon CRRMPEINIONPYirRgseeaPs Soinal f or

receiving, REHRAREToORARMAISRA dVér b hitstabiRasAhfcatbRS 'n@ﬁ%r@l?&v%nerfaﬁén gi spl ay
by a selected display unit, the server conprising nmeans 0. converting a

data message digRavean edispiay Uit et fist srpea suRhsthRtyessAges N be transEittadyVEr | nt o

control i1pStanbfhkt Ecorthinidtibnd PetictR! BY dishfay! BY Qr BIbdted dipiyelhic @F o he
data nessage on an information display unit of a second type controlled by

the server, SefRd typf BFHRSIPER °8P§B¥V857b‘iﬁ‘if’ﬂ"fﬂ@'ﬁ*@" disalay systed. FOMRIifgdat a

nessage In the dggskd hﬁdeﬁsewﬂméemdréslaan@%ﬁ.dmastﬁg%nbmapaatgIrﬁagé@e by
formatted for 25 transm ssion over a cellular tel ephone network

di spl ay by ®ddeps infermatien apmieniiste raH@seelectephdisriay anitios genpeata@) alﬂl?"@%her at ed
by the cel |l Yoy medth§&ahdg systemin response to a nessage bei ng deposited
in a call _answering system |n one arrangenent, éarior to transm ssi on of
the amend8d ori gMeans delt sreatings 3appw td5ta Haessegey addrassed | tor thengerver af Msssage

i's created, MfBQrHaQﬁF:'d)éSlans §t9|% aﬂB‘ﬁﬁﬁH&@he atferfdba EQ@: rﬁ’ésbﬂg?é"é’é pdifdad. MESSAgeE,
addressed to the server o¥ he information display system and carrying

addr ess i nf or mat Pothirdpprrspt PQMS"*FOSW appaetye doraiing(Past Bhiet serverthapeshy

causing the i¥BFidtion { BN QY e mnﬁerce#vmbnﬁ{egééggg Yenerdtdal B! el Spgdtatidl ay an
alerting nessage on ormation splay unit so identified, and wherein

t he WO 01/ 4 Psfiredmbpresexiesaohy aS"'&ﬂ*@ﬁd‘@@'%N“@ thgl seerer SoRrsingyBeans for
forwar dedot QohlMBtires Usta rhddssfeSRANEed for ARplay on a display unit of a first type into

control instructions suitable to display the information content of the data message
cn an information display unit of a second type controlled by the server, the
information display unit being identified in the data message
In the described embodiment the data message is originally formatted for
25 transmission over a celiular telephone network for display by a celiular telephone
handset. The data message may be generated by the cellular switching system in
response to a message being deposited in a call answering system.
in one arrangement, prior to transmission of the amended original data
message to the server an alerting data message is created, indicative of the presence
30 of the original data message, addressed to the server of the information display
system, and carrying address information appropriate to the selected display unit,
thereby causing the server to generate control instructions suitable to display an

alerting message on the information display unit so identified, and wherein the



Instruction froma term nation point associated with the destination
display unit. This ensures that data nessages are only transmtted when
the user Max0148¥&pted them thus allowi ng the network BPEEBI@9 o charge
the user for the service. 5 The anended data nmessage may al so incl ude
password data, the server being arranged such that when it receives a data
nmessage it causes the display neans to indicate the presence of a data '
message, apt dbs Plridiai (dats JRds3adie S5 3Gvardldy 1b fthb! serl/&GCHI Y&PoRseP kSR er mi ned
i nput froma user term nal associated wth the display neans. 10

Enbodi mentigstofctiom éropmy srmingtonppint asspcigtediwish therdeptipption digplay wiedhiso t he
Figures, |no\kGhar dehdHeSsabes Brforif MaRSHhitted WA &8 SBPHAY Eeckptad febdig [ | Onal
rel ati onshi ps between the 'systens which co-operate to form one enbodi ment
of the i nvbus altawingthgunesworkjapetatarsip sharge dhe wser Seribergevisedi agr am of the

net wor k gt er m nghi Qfhehded?Bsta Fs05dedh e ale 8 kil de s B0 TRE bervi ey f O
illustrative purposes wll be assuned to be on board an aircraft Figure 3
i s a di agrarangérbasahgthptiphen it egqeives @ data message iterusaRithe dsplakmpenscto

term nati . r - ' & by leh ot handset
R e e R e gl e L
bet ween t Iteceiasparnredetergiinedn inppit fiom Bauser germinal pssosietede With aivpudisRtan i ons
system V\/q.i_‘g%s_co-operate in the invention, Figure 5 is a schematic diagram
of the switching system interface unit, and associated parts of the
second 10el ecomfmbodimentm of $hes invaption wilk sow bes dgsaribedy witin referepgpnthghe he
process bygibEh, @nfthversion is set up in 25 the second network to a
term nation connected to the first network Figure 7 is a flow chart show ng
the process by WFigueh Ta igat | schemptigy diggrem shewing o then dunrdion®r relatignghidmect ed
to a tel epémgerpﬁmsgeﬁg WilcH Bofdritstto REiY B erfibtithentthtithe MvédeRW chart
showi ng the process by which the second network restores the original
settings for a fFiueEpRdhe Woeh dptailed sehemetictdiagramneft e nqtyark tegmingianaor k.
Figure 1% 'Al'{duﬁggoﬁfa?e% tha [RNR! dhishmBOGHTEh | P! ifIRALGH dutbdeslatilt BESSagE.
Figure 10 1llustrates a conditional forwarding process for a data nessage.
WO 01/ 41318sprerd tBecpmbead angirgpfiur es 11 and 12 show the general
arrangement of (g v/8hd QWURgFMTRRGVARG %art h'a%kbltt%ﬁr‘eagpéraﬁfﬁﬁgekﬁén@of eEWRR¢

enbodi ment of the invention: Figure 11 shows
termination, arranged for co-operation with a cellular telephone handset

Figure 4 is a schematic diagram showing the functional relationships
20 between the components of the fixed part of the first telecommunications system
which co-operate in the invention,
Figure 5 is a schematic diagram of the switching system, interface unit, and
associated parts of the second telecommunications system;
Figure 6 is a flow chart showing the process by which a diversion is set up in
25 the second network to a termination connected to the first network
Figure 7 is a flow chart showing the process by which a call coming in to the
second network is connected to a telephone connected to the first network
Figure 8 is a flow chart showing the process by which the second network
restores the original settings for a telephone when it disconnects from the first
30 network.
Figure 9 illustrates the forwarding process implemented to a data message.

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



noveabl e vehi cl e-borne parts and Figure 12 the fixed, ground based, parts.
Figures 13 and 14 show the nethod of operation of this enbodi ment 5 Figure
15 is a fl oMO@W#BY7 showi ng a call diversion process, forPGREBOAIAL t he
system has to be tenporarily shut down. The follow ng enbodi nents
illustrate the invention using a standagd switched cellular network, using
t‘he term nol ogy of the "GSM' standard for illustrative purposes However ,
the invention is Ll ular packet
net wor ks, which ar tg %slsgﬁg{\%’l%%hg\qug%?en%ral a"arégea’%rh?g{ﬁét '%o%%k g?'?t%etv\prk
such as theWhlchtmma‘t¢ icar furtheg enbe@mgesoﬁmen@vémrqmamuwdm sSows [tbe
"Internet Pr nt ex demands

ot herw se, g'r?géa(r?)e eerhg: elc@me J%a"d% U%S? cat egh 'i%oﬁ%g\%sgg’ké%gs i ncl udes the
equi val ent rout i riiguresnt3 arght4 s!nnvmlpanétebd ofatevatick obthi¢ binbodimextt. 15 Figure 1
shows the. general .arr of the var o nent s erate
in this enbodi nenﬁgurﬁlg'{%gis%ﬁﬁ” frfaéﬁ‘? Mol ?1&%1&{' 'ﬁp{?gﬁs ﬁ‘?@r‘?e%‘sac‘ﬁg dat a,
etc) are shmtermﬁas‘tdﬁeﬂempe-mysshgndﬂv{m ng links used only for call set up
are shown as I nes

Figure 2) corrprl ses q?)IIC"N"C‘)QF embe ‘ﬁmergﬁqﬁﬁtﬁﬁggées'"ﬁg%ﬁlrﬂswﬂ ﬁtﬁ"‘{ ARLS %F&Ef’ native
ar r angenent catbilaf-i rgtnwverk 3, usinge theh eerorefogy oﬁ/\nhe c‘tﬂSMﬂ atanﬁeﬂdemomestmmdset s

31), connected to % tererrri ethn oi.nt % Satﬁﬂlite? ril(et !5
ter m nati on®PBF- 2BVFE" '8n?ﬂ5 fldspp ﬁa ?1° Gr8UnY TEPTBn'e m%hown in
nore det 0 | packet-hegguorksAwhich dréiused>rbediyians pvérf&d@ﬁmeﬂiuba{pum netwdtk i S nade

t hr ough t h- Qr bif tellite 6. | ts of th
o oung. st at FBR % 107 cUAAReTs LS RGBSR RB e BT AR Th

conmmuni cat eBrptdayl” VitH. Ufust heiewtreldonteet Bieany Hdmaride o@!ﬁﬁb@&édan\si}éﬁr&fﬁeﬁn an
Access Control an Lgnal | in qu nt ( arries out cal
S toni g 1k pies e 8 pifitila PeBe e daivetent (st BRGHERES LB PRt ched
t el ephone nwdtwerkkof (tRSKNG. 8 to ot her tel ephones 85, and a Card Managenent

t 30. 42 whi ch th id t
S eert o 12 o Pl b3 She RS frtopRere. Bt ARls REDRRR RBFY Ther o

is al so a ragomrae irtthivémbeditientd dlbte ﬂhaeaaffft:o:nksa(mmdearaca?mfp@smmdance
bet ween the user i dentit the satelli

Cor f esponal FH5 281 A=, dpheatendlied Mo tec 1t P SR CR BT 5 he
cel lul ar Whrokdraihgd.7 PCT/ GBOO 03091 10 tel ephone identity is read directly
? g L?gv}[ g;mbin?: i ﬁ'gé o o(ﬁr%%rlt 2(a(sr(‘tlo%snc|rnl rggrg d\éﬂtaglt?n Flgglfeei)ec%(r:n%rigé)s tljwle li!rn(maorg ), and
20 handsets 25 (which, in the alternative arrangement of Figure 3, are the users’ own
celiular telephone handsets 31), connected to a termination point 20 of the satellite
network. The termination point 20 is in communication with a ground station 4,
shown in more detail in Figure 4. In this embodiment, the communication link is made
through an earth-orbiting satellite 6.
25 The principal components of the ground station 4 relevant to this invention
are an antenna 44 which communicates, by way of the satellite 6, with the onboard
system 2, an Access Control and Signalling Equipment {ACSE} 40 which carries out
call switching functions to allow calls to be placed through the public switched
telephone network (PSTN) 8 to other telephones 85, and a Card Management System
30 42 which authorises the use of an individual terminal 25 according to user identities
entered with respect to that terminal. There is also a register 43 of card identities, to
provide a correspondence between the user identities used by the satellite terminal

and the corresponding cellular telephone user identities (not necessary if the cellular



The card managenent system 42 interacts with an interface unit 52 of a
"host" cellul ar tel ephone network 5, shown in nore detail in %&;Jre 5. This
net wor k 5 W8 43tonnected to the public sw tched tel ephZGE/GRVREMK (PSTN) 8
and to other cellular networks 7 through a switching centre 50. Associ ated
with the interface unit 52 there is aRg"aircraft |ocation register" 41
whi ch nonitors the termnals currently served by each individual
satellite, Baé}gmﬁpqaém id Radf u.%&u,ow Ak %m?m & mi?% uausk bed>withh1en a
term nal 2 or exa e on board an aircraft 2, noves fom tne cover age
10 area of rﬁjﬁene%ttoefflglifﬁé) end 4p aravide tglhmwéprwa@n on 44) to another The
cel | ul ar net wor ky | r cture
of a "GSM -st anJer gé l{-ﬁiﬁﬁa?&%ﬁnt ﬁ“ﬁé@% en;tn&ggﬁg&%lteanﬁ gﬁéﬁgnhgy@ugge in
thi s st andihest” celyar telenhgnk ngtweask 5askayn nhmerg dsyail in FigukesE) THig netwoslt § ow
connect i 9N Ol ,nABGeR ko my,ﬁmn@mcﬁerdaﬂa&esﬁaaeeﬁetw@ﬁs&ﬁﬁ nd%o otlr Bk} yone or
nore base site control systens , he PSTN 8 an thus to ot
t el ephones newvorks FoWirqughta swiipking cestrend@. Assatiated Hwith st intedeneawnit ﬁﬂt h one
of the bas n Mfdrito ﬁaﬁﬁp The
net work 7 ﬂ?i%q% r?@ ﬁa éﬁafﬂafbc%ﬂﬁ%&r&ﬁﬂgﬁgﬁ\gﬂ egl st }efthet r [ CEU%kant ai ns
det ai | s of served &y eeth indyiduabsatelliten end T difies rtbmfchtleunapértm intesfage uhitt he
network 7. ghhhi abl e of
co 20 oper gtl ngén\;e\? J%eﬁﬂnfg.lg? e?g?l%ﬁgﬂ%ﬁl oér? a}\%craw rgg{'é\%engﬂagte?%? ﬁ”gg
al | ow t 9 s ateg of oak satgllitac® (angdtitsoreundpisatian wltepnmer 75 changes from one
networ k to anot e el ngtpHOs hxumat@@trp{wmbﬁf,ém;mw&s&éh T
a "Hone Location Register” er manent assoclated wt andset 75.
The net wor R “BSM"-standard Fﬁ'e"aqdﬁeo systent iand megerm-eqlogﬁuees!s@cﬁhet%mdmt h a
gi ven hand dentity
code. The Iq—-g%rgét&&égg P%rﬁ a%%g{%rdﬁ%k@%%ﬁ@ggg hM ggﬁcﬁe Eﬁ?ﬁ‘@f‘&?e trh@mhet wor k
7 with whi baset iansgeiven step dAER)e{4, thraugh anerasmorg hage site |cngtrol SyBtems gt
Networkyp QPSRN §1aK AN e Aiabhdnat 58! AlmdisbBibShordlYs idy Bifisfled W LN
an interface unit 52 Interacts wt nobi e swtching centre 50
as a base #di® coptect dY'TftaP“Wcﬁ_fl the bpses SF%‘PG-‘F f?ﬂ:eﬂ lmﬂQf B2 make and reseiyedi ti on
to one or +OHIRE BalRATRe ﬁettv@orwrmwlnlcﬁ.eésQn%.tahex\éb)mnms,s&é?i 94 @hgnuni t
does not interact wth any base transceiver sites or I'e handset's, but
obt ai ns us@RiIngEpgdetails g thase iceliialr telephones  dft pyrjenyy epmatvre wsthorgbet) from
the card nROREREENIMbIS tEBpHbAS Qcé’drblﬁg"tbtthé O'Gsﬂppﬁﬂﬁdér&) a?é"@ \% Wet &héd9
centre 50, and the HLR 73 in the user™s home network, that 01/ 41317
PCT/ GB0®Y 09emating] witht differept netuesirks £'searming’c Aetwnenviiatwyoekshotn Rlovhahisdet 25.
I't can the@ak@%aeowenea mebile telePh¥d ds rlﬂ:ahéb%tﬁ'élﬁtdn‘é%tﬁbﬂrﬁdan‘o{heﬁ' hie hOST.

network's VLR 51, to cause incomng c
network to which it has moved retneves data from a “Home Location Register” 73

permanently associated with the handset 75. The network 7 in which the Home
Location Register 73 associated with a given handset is to be found is identifiable -
25 from the handset’s identity code. The Home Location Register aiso records the
identity of the network 7 with which the mobile handset 75 is currently operating.
The “host” network b operates like conventional celiular network, but is
provided with an interface unit 562, which interacts with the mobile switching centre
50 as a base site controlier would. This interface unit 52 may be in addition to one or
30 more base site controllers (not shown). The interface unit does not interact with any
base transceiver sites or mobile handsets, but obtains user details (in particular the
identity of a mobile handset) from the card management system 42 to allow it to

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



directed to that handset to be diverted, through the swtching system 40 of
the satellite network 4, to the satellite termnal 20. 5 Figures 2, 3 and
4 il ustratwoardisrrst enbodi nent of the invention, appliepcieBmiod®atel lite

t el ephone system such as that provided by the applicant conpany under the
Regi stered Trade Mark "Skyphone". Figure 2 shows a first enbodi nent of the
nobil e part which has a standard card H'-Jader whi | st Figure 3 shows an
alternative, arrangenment which al ] ows user to use his cellular tel ephone

handset. Fi §uf & frdio gorsmypisatiqnewii @u’ﬁ&b'?t handsRt. 25FHE camBepy ePrERPE then§®80o shown

i.n Figure Zf&aaiamgsa&r@nawgta&ddt:u tmn.f héb'i %tw&@& NILRE S t8 LaustlifcdriRg YalignNe
shown i n detail connect ed % %Fi)ruex and radio interface un|t 28 to
Qb 8“’6

an antenna 9‘99%?11 ¢ thatvAndeat ihreughithe siiitching svsteme40; 9feths. Each

user term Nghrelite MtAToRk £ 26 the RedhitdGerkfHal 283 1 nto which an intending 15 user
can insert a card 24 or other data carrier providing user identification

data. The® data rfa8uref 93 aed 4iljustrate q fisst aobedimenty of ghe invapiipna@eRlightto aor a
speci al acceugfiel @lephdhe sydim mcntéaqhsw}eaaéb E\glrfép;bgn&n%g Fs‘f@ unBBeingard

reader 23 may be adapted to read the scri ber Modul e) of a
GSM st andar Begistered | Tapde Mprk piSkyihone’. tF'QSJFR)aISHO\Bea finest asabodifaant @ﬁéhwa?hﬂant of

the method %&%ﬂtwqwgoatasndwedm PaddPEWhiQL FIZRIE 3USRowd Al akdifathal d
readi ng apparatus 23, 24, al though 1t may neverthel ess be present for

use by ot heArangemete wich a'kﬁ@ 34100 19 vge disseelivjar telgphanerhandest. Figbrei fal s 21a

may be s@i asdvlent QrouR@RaGehce applications, for exanple an onboard
facsimle machine. The user handset 25 provides the usual keypad,

m crophone and eaihgheieardosystem A0 shewmdn (Figure 2ocoreinises @l Bligrebitectusars. The
user handseterdhaRnsh, 36 %foﬁ@@ﬁjtﬁ{}n %Sdel%ﬁ)e cgﬁr‘ié&t ‘%Cltn@ﬁt feR é?\dWa&]Sessor

26 which converts data read fromthe card eystro es I nput from
t he handset ingsface jing d&tta 3N gnena= 128 ‘"’é"!cénefﬁvlégﬁ @wlq)\pemmqwatlwadm Bi nk 29.

It al so proyiges é . Haeh b@ér%:ﬁeﬂ ziaﬁa%, 4 Bsth G@atdkn YU mrm!‘h dMftdnBing Nal s

21 it is. A further processor 7 per ornms anal ue? dglta conver si on of
speech BD dsegsan g'swrt@nea(ché"frpaﬁaseétda%carrm@rwcgm pses ddesitifeatios datahheach

termnal 2144k endilidibd BEtBHCO ﬁ@%s@péjweﬂft%grd 0ofne of Q(éggcuéiaafc&b&& fbkn@

interface unit 2 and transmtted fromthe antenna WO 01/41317
PCT/ GBOO 038p10f th oypardielephene seuvieg. Jhe catkrieadss 23i rgmb%adﬁmmoap@ the

demodul at edsf b} JdeRichid) ok Begsiliskardiira bl MIGHBS R'sFolh BgESSed

in the processor |g|t|se speech IS conve ogue
speech in tmetéﬂat@gaefpmr@qfa'he 8stiagracserding to the invention does not make use

20 of the card reading apparatus 23,24,26, although it may nevertheless be present for
use by other customers of the satellite system).
Further user terminals 21a may be set aside for non-voice applications, for
example an onboard facsimile machine.
The user handset 25 provides the usual keypad, microphone and earphone to
25 allow the user to make telephone calls. The user handset 25 and the card reader 23
are both connected t0 a processor 26 which converts data read from the card 24,
and keystrokes input from the handset 25, into data signals for transmission over the
radio link 29. It also provides identification data indicative of which of the terminals
21 it is. A further processor 27 performs analogue/digitai conversion of speech
30 signals from the handset 25.
~ The digitised signals from each terminal 21 are multiplexed and modulated

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



and fed to the handset 25. 5 The interface unit 28 also includes a
connection to the data bus 22 of the aircraft 2 giving access to aircraft

par anet er woowd13ias undercarri age depl oynent, "wei ght-oRCWMEBeIQ3091 tinme to
destination, altitude, etc. Wien a predeterm ned condition indicative of
the inpending end of a flight is net, e interface unit 28 transmts a

signal to the ground station to cause deregi stration signal to be 10
transmtted to e card mapagenent system 42. Because the o ard_tel ephone
system was ori git'-H%ll POeRR | gﬁea's? ofecﬁéﬁf n@'Q"%ﬁt &’g‘fcﬁg & P%",‘m{]“ﬂage‘{]amset s 25
provi ded idenfitipiéxeddn titd aRinaBsDath sigralsNare prepdsHRER theiprdtessds D6, abiilet cal |
alerting device. The handsets 25 coul d be dified, to provide a zer or
N oht to diited: sRee @ tonga 1 oaRENG RSkl i Ha aeineteBlaRg! <hutigr s
di stracti nghd¥6d & erhapaset@sgers on the aircraft, the tel ephone termnal 21
may be connected tQ an at-seat entertai nment system 200, to ovide an
alert ePther t thBﬁg'Pfe'??ﬁ? T ggé“és@s'"clﬁé"f 6r°°B'|‘F°F'ﬁ'é tggb%gﬂfaz?}f ﬁ ﬁgf'éead of
the term nadkmiR2, gidingaddcessned iaveraftl parsrgeBRNsudiBys RBdersadags degbonent) n
Figure 3. Jn. this arrapgenent each. onboard. termpal, 25 is replaced by an
20 onboar d W¥REPP AP ey | RS Stfl%Fﬁ"\ﬁﬂP'&h ag't‘('fgeere?'o Boh PEtsay "E')ecp
t el ephone gphdition ifdicative nsFcthe dmpewding efdilolf Va flighe ise et athecintenfacé rit masbi | e
t el ephone to be used w thout uujiﬁggri.ts radi o ant enna. [ nodi fi cation
I

[
of the sy<TRRTRHESR S92H 1o rihe Lo RIAaR 1 CRiRgaR AT PR TBhAP Bat ont

Appl i calpl randRTddR4RE cafdihdriagbraeht@ystdm 42t ober 1997, to which the reader
is referred for furtgﬁhﬁde

ails. In this nodified.versjon a 25 M (d obal
System for Mobi B&CRS i°85??’8r¥7'eﬁ%5‘FI sten é‘ﬁ?o?f@"?ﬁy cd&ﬁ'ﬂf"fds £°§ '%??'?9
transceiv edutg‘dgrﬁgl gills! ¥he3 Rarmadzetsl 25l pravided iarﬁxﬁﬁgihg t33minhﬁg$ﬁl frantbt shglgp%d
processing and control circujtr , .a rechargeabl] e batter ack 35, a
switch 36 ‘Hﬁ'ﬂaasugﬁtgﬁéf"l' 3‘7'.'""914?(3!"’ Tgri'gé?f'ﬂﬁetﬁﬁ ‘if’b’ﬁ"[ ?%[“"8%’?35? gﬁ‘/'dgf has a
dat a out pwuzkerorilight to3alért ereydet tb bW incbiiny ddile ARterdnativelyy te @eodidalist@ctigui try 32
and a fjrst contact 37a a{ t.he sotﬁk tlﬁz. A dat qggo I nput tergi al 34b of
the prd@esEMHPaRy9esH Bi° derafh ?3‘3 ong WRHUNY &l T8Y PRSP W i try
32 and a saceademenhiament3s\Etah 200e t6 pedvide 31 .aleft bithercthmoph abé edpizced t he
socket 37 |s coupled to ontrol input of the processing and control
circuitry 9¥°r 'iﬂ’Ftsﬁ'eﬁﬁgogifth contacts 37d, 37e of the socket 37, which
are respectivel ynsherd aVthWDtéHninkls3 25, BRTAI(S0UAKNE 3hgerheéntamdy Bé psedeas suppl y
| i nes, power the 31, a 0 ta e its

batteri es 38R 'grtl\'ﬁ?;g?'?m%?{ﬁlaf%?é‘%eg‘? %ﬁfl %Pvt%%g?%'@%g?g '5I'§%£c%§n%re ed to
t he pr amesesrbagrdanteriacedevite @it coivwhigh 34isarisl otvd mabilenadib telephoreadt odn t he
switch 36. be connected electrically, thereby allowing the mobile telephone to be used without
using its radio antenna. It is a modification of the system described in the applicant
company’s International Patent Application W097/36442, published on 2™ October
1997, to which the reader is referred for further details. In this modified version a
25 GSM (Global System for Mobile communication) mobile telephone 31 comprises r.f.
transceiver circuitry 32 coupled to an antenna 33, base band signal processing and
control circuitry 34, a rechargeable battery pack 35, a switch 36 and a socket 37.
The processing and control circuitry 34 has a data output terminal 34a coupled to
both the r.f. transceiver circuitry 32 and a first contact 37a of the socket 37. A data
30 input terminal 34b of the processing and control circuitry 34 is coupled to the r.f.
circuitry 32 and a second contact 37b of the socket 37. A third contact 37¢ of the
socket 37 is coupled to a control input of the processing and control circuitry 34.

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



The output termnal of the switch 36 is coupled to a +V input term nal of
the r.f. 5 circuitry 32. A control termnal of the swtch 36 is coupled to
an out put oWo®iEs1Processi ng and control circuitry 34. TPEIGB&@®hce unit
311 conprises a control circuit 312, a user input unit 313, including a
keypad and a display, a V.24 33.6 kbit/g,npdem 314, a power supply unit
315 and a plug 316. The plug 316 has five contacts 3l1l6a- 316e whi ch 10
correspond to.coptacts 374 of the.,sogc the nD teIe ne 31.
The CTiret O AL PSR SV (s’ BoE uBcelBhonk fearl Gon e S dpfR Bor i ma
of the cont I‘r@dhargklJtschatterlaél.ZS.aleet-HfMtaeﬂrmndf thertaaiety @Hc8 8506 alsloe:ophasngpd316 S
coupled to ﬁg ta Qut D ter ont r ol é¥ercu It

-directio mc%ﬁs ol cércf)' r&\l’ﬁl mbaer't WBEnh e a2 Icogn[l' Yv't‘(::rf ?%w t 312
and t he rmdemeaumpdraemﬂmlamm@mvndi 3ansl cdaﬂsied idSas+gnabu; tefihiealt dfi thel r.€.ont act
316¢c and Lifth .co ct, 3 f th I 316 ou to the + out put
of the powrer®" g‘ﬂH}Sr%?a A forg_“fé? ?Pgﬁbj‘[gﬁwétﬁﬂ zfc'ts ?T'E’Lfgotf' FThEUBHLEf M816 i s
coupl ed to tpascessihgarddacmmtrdndidcuisry Gv. suppl y wring. The user input unit 313
is coupled to th cant r.ol Cll‘%l;ht 312 for thel g{m g{z user conmmands and
the output of di sBFa{S}teE%?ﬁ Pt g‘?‘l’&?pé's?sr BnSaHE! EEHT L MBer BT Y e
userI i gput Wiz} inthidlingTh &eypéd2éhdoditdiplaydla VIPa BB®GEKbIGL BRIEMUBI4, Spbwers al soO
coupled to +V i

nput .term.nals 4a_ of the c circuit 312,
the user inpHPPYIAPE % ?"&r?dp’t’?éj‘%md%ﬁl‘%‘ﬁmg%ﬂ%f‘%&gﬁafﬁ% qgégﬁmhé to a
t el eph]?neol |caﬁes|’bb3d ao dohaetsBReETe sumnl g,bcueu 3'.;] 31 3hé snobbe ﬁaﬁmde 30. reeei ve
power from an_el ectr t he user w shes t connect to
the interfa Etlﬁﬂ"’fac&ﬁéa ﬁfeﬁ'tedﬂ?%éf 'Y ﬁ%"p 5t°rﬁ PR3 3Ry Sermpnpl © f)m et uni t
311 to the ScﬁﬁnlﬁﬁMBZn@fheNeﬁoﬁ@&@iﬁt@B&ﬁSbflﬂ)éﬂu@&bb@s cdupiid 16 a0dued outplre

| t the third t 37 ket 37 det d by .th
b ocossi ng AR 56 TITELEFG: 32unRoR BRERRRY SRRCITS LG trHpdRG

t el ephone ?n'ét\héh‘ﬁl ﬂnee&anaanﬂ&oheﬁzt @nd e metéh fA@efdd thédedil tontddh@ng @ataect i on

of the b gt er to .E&Gre 0 su 315 b necti ons
37l 316d ndabrer Tedni SyRecior BHfeveonsart 1Bh of ohe Bt SRS B ce t he
processi ng a6 the ¢Vt dudbut @f Rigsipdwer saﬁphlﬂaﬁ-t ceserrma mﬁﬂtﬂ dtatact 3e6d betrepigne 31
has been coga%ct ed t'o t he i.nt §r face u hds a cont rQI ;,} nal to
the switch iR §AWRIFdtq theipe ﬁ‘é“n‘,’”’f% ?Hpﬁ ‘f"ﬁ'@g'r e yser \pKt vt 353 15 oy t he
battery WO %bﬁacBﬂoth@sh{aB%%@@i forlﬂaepﬁfﬁk ﬁasan@bmmauq@mrm@umwoﬁw in
the interface n it é ess ng ang control circuit 34 al so
responds to dfsl'? Y\FPYr 6@"8’ﬁ$f“ﬁb8\el‘ﬁ°f‘ﬂ° 12 to3the yspr PR unity é‘%‘bt Ther+ iy
sel ect i n@oalougunat ithe peREt SUPplyPIfY BASEs QlsoCsvaplednth H@tidpdtOtemhihaiy 3105,
313a, 314a of the control circuit 312, the user input unit 313 and the modem 314,
The modem 314 is coupled to a telephone line 317 and the power supply unit 315 is
arranged to receive power from an electricity supply 319.
When the user wishes to connect to the interface unit 311, he connects the
25 plug 316 of the interface unit 311 to the socket 37 on his telephone 31 by a cable
{not shown). The voliage on the third contact 37c of the socket 37 is detected by
the processing and control circuitry 34 which thereby determines that the telephone
31 has been connected to the interface unit 311. The connection of the battery 35
to the power supply 315 by way of the connections 37d/316d and 37e/316e also
30 allows the battery to be recharged.
Once the processing and control circuitry 34 has determined that the
telephone 31 has been connected to the interface unit 311, it sends a control signal

to the switch 38, causing it to open, isclating the r.f. circuitrty 32 from the battery



delays in the signal path fromthe tel ephone 31 to the controller 30 which
are caused 5 by the use of the satellite link 6 and the nodens 314, 32. In
this arramgesensly i nstead of the need for a separate capor/Gpeniee:23, the
tel ephone 31 identifies itself to the tel ephone network 40/42 by generating
its termnal identity code (IMSlI in tgg case of a GSM tel ephone). The
registration signal is not transmtted fromthe antenna 3 because the r.f.
circuitry 32 is_disabled. 10 Ins d, jt.is output_to the interface unit
S11Vi o ¥ ek S5 anddhe Fomer 39887 F18an ghs ierreeoltt) §7 HechiosEne 204 The
oper ati on @bnttdhicircGitiy034 diisdyRispondei tol the Oxsitage @Skl thRE cohiabt B3FEasraree to -
Fi gure 6. vqiptbge card reader I ntferface unit 311 detects the

23
presence ofo%ket 34, by sgle ?"%aﬁﬂgﬁ‘fveg‘[lm{t@ BERSFAM% o)) copstart,dyp tp 3lewytdRer at es

a pronpt t @elaylinGhk Sighdl dath flohtthd $616pHoRE 3118 tHR¥oMtdHBr 80 whithearé shlsed
diverted_ to the onbo stem _|If the user requires this service, he

d sy
enters a cB!Iéheo‘r‘Fet?féﬁéé?Eéff I G pnd thempdems 24, 32- which causes a divert

request to be ganahitfthngemen, figdad dfhee dRbdibSa sbsuiteNRArd Adatler’ds, (i SI M
of the handset 31) ar,cf t,ﬂgn_ algsed to the processor 26 which al so provides
<ofiiFdiee o)

the ident te'sphgre 3! fo theciplephate AstVeTk HYARLRY EReeratinga o t he
interface tgininalidentity odldb qIMBItih W dase lof SESM itBIBEhdNR 2 Thé RgistrdBdh Signal
activated by the user wi hou{'_I a card, by dialli ng an access, code (divert
request 60%) ”‘P‘oF’PBﬂB’HeBy}“f’Ur Redtenps B bsicause the Tl RFSWHY BReisadisthlitt to be

used (t ey Mndtdad] Re$bitpyt & tHe intbdace TMIESE1 KA el ftkEsoni®its 378Ca184fthe user' s
MSI SDN (whi ch, as hi s‘ug\)gg directory nunber would be known to him. To

prevent m sorket Bf apdp fem by unaut hori sed personnel, a security code 25
(Personal | dent ifHeCéderationNofid®y onboBid\systdi@ Yvild oAt Hesclibéd witA d8ferghke NAVE

been issued_prevj ly to the yse or the user _may request such a code by
maki ng a c#l F‘Burﬁﬁ-ﬁ’gﬁﬁfﬁ@escﬂ : Tﬁaa?'é%%'ﬂ’@?ﬁaf’% “Hﬁt§1ﬂ Gt thecrrsegce &2 oner
servi ce depgitZesi hatidet BT QuspdL@h) d512p B1) Gtejedetates & prdifptoRandit4tE t0 prove
his ideptity. The uigr rra%/v_s'ﬁ*eét foqI the identity of a termnal 21 a other
than hi & offf 4" e hedmpY Pashitaversplis givgaed &9 the aapoged systenpdE thendier on f or
i ncom ng calguies iy se@xidaphe eniets a ltode YR thONegidcoi e HaRAsed 25, BAMVhick! at es
to a facsinm | e machi ne having cell ul C @?i ity, he may request that
i ncomi ng cSY%&S £ 'Y%ﬁequﬁ%ﬁgg’eb‘éenaﬁaF%(r:ﬁsﬁﬁ’a& afhe é?fﬁ'(‘)%?"ﬂmftaﬁgg' i4%%achi ne
21a. WO 015M4 31 theRahd 03 ) Qis® Ben pSsebh® wWalprodeesdi26eWhidl alsbrovidedrthace unit
28 is then transpitted to 2 r d statjon 4 (step 6§04).. The further
Steps ( OBMBTEY e feaminal,h sk B Ga rabEmit heyets 1ot grre i ivs 74
net wor k20 4, 5 amltemdtivelyetibae atepb @602, 603 may be activated by the user without a
card, by dialling an access code (divert request 602} folliowed by further keystrokes
to identify the account to be used (terminal identity step 603). These keystrokes may
include the user’'s MSISDN (which, as his own directory number would be known to
him). To prevent misuse of the system by unauthorised personnel, a security code
25 (Personal identification Number: “PIN”) may be added. This code may have been
issued previously to the user, or the user may request such a code by making a call
using the satellite system to his home network’s customer service department and
providing personal details to the operator to prove his identity.
The user may select for the identity of a terminal 21a other than his own at
30 seat terminal 21 to be selected as the destination for incoming calls. For example, if
his MSISDN code (or one of them) relates to a facsimile machine having celiular
capability, he may request that incoming calls to that number be directed to an

onboard facsimile machine 21a.



If the user decides that he no |l onger wishes to have his calls diverted to
the 5 termnal 21, he nay cancel the diversion instruction by entering a
speci al codwoomstsive keypad of the handset 25, 31. D scoPUBEGBOI@SHES nay

al so be generated in the interface unit 28 for all the term nation points
21, either by the cabin crew or automgjjically in response to a signal

detected on the aircraft's data bus 22 ich is indi cative of the i nmm nent
end of the Journe?( n‘i’UCh as undercarriage deztogdoynent E]oght on vvheel S,
|l ow al titude hengat? EReRIVAT RY theintgetack vatt ségerﬁg?wt%

aircraft’'s Elaights Fedpog@EMRe ayﬁieeaieplheosiemqn RRE prdcBSs hreClariba mﬁ by
transmtted (step 801, Figure of the sw tching system40* in the

ground st at f"&?nc°4°"eﬁ§'“9ﬁ‘€‘w9’?‘ﬁ érfr a%wuirﬁecdegzﬂ%ﬁd%tér operation (steps 802 to

805) will be descpyinRecket abdides thiehdhO WhderSvRhéOid Hbve HMMEails Riveites iCtg has a
radi o antenna system 44 for 15 communicating with the term nal 20, through

a sat el | i ¥ etermingl 81,0 e eancelsthe disegsion igstrugtien Ry ARteERE ByPeial sedaetheont r ol

Si gnal | i ng kepHaBn&Mine( Méndbet 98 9A BlkcbAect @3déiUinay Sitéd BB giBefatdeCinl fHeS to
route calls to or fromthe public swtched tel ephone network (PSTN) 8. A

card manageffierfacsyuiie 4P i Anibei teeainatioy paintsc 4l §itharoby dhg cabin gAY 20

reads data biRmaitdilyan rdshoiBeltB® Sighail dbRBEAMonlthe AMBEHY d4t8)bRE 22 Wilidh ishe
user, to identify the type of user, confirmthe user's account details and

arrange bi | indisgtiveef the {Mpigenisenda b the inugieyh Suchhps (UpBRjcarjiage: AeRISymeRt.c h

rai ses i fyOineRiht o WwHeBls Sb@CIRudd, R tinfe8mBihHg B ReMinatios b8 dilerhiRédIpyPiier at or
or bank. In the existing onb board systens a user cannot receive calls,

unl ess the aigrelis flight mansaemenSYsieny de  digoonnagt ipsdiucign {spisansaiitrdotep1. 21a.

This is unl etwl Vnguv@ss)tﬂ?ewa\n'émsﬂﬁ&ﬁﬁ@ Qbmt4tein ﬁ'\@fﬂrbﬁdﬁ abud8, & fer af t,
the seat, and thé servi ng satellite or Base station. equi prrent JUSt

descri bed | dterdfRsAwAltS3 Wipse KBerpiess Staps &9858iBREhwillhe de&ﬁ”?ﬁ‘ft‘ Face 46 with
the host network fne GRdnd Bta869 dHadn .maé.ﬁ@ 2HQE®: la8Adriteiha s¥SteRegh $drer 73

of each network 7 (Figurel) whose subscribers are to be given access to the
servi ce, ThhFemmypieiting Witk Sirctermianlce0 varansb e sadlitedink § erepthrervies Signdlst he

card- hol depreShantlel l!:lyaJn A&@é@CBﬂl‘& mﬁn? 3B mettMACSEN0RRER %arﬁ&/ss&ﬁ”‘;

integrated services data network on request fromthe data

acqui si t i onsSwiFRingfunctigfiscie rute\gelin 19 21 Fom PeRuEBD BV IGmY1telepBong: feawerkd t o
recogni se tistagigd identities which require such translation. In a
preferred enbodi nent the concordance is supplied to a register_43 in the
ground station by CRE MIREERERr svgteny darcaniiserea lataneraquisition nd 1 Mldichet wor k

oper at or Hfpr %Hg%tat h@néf'nclﬁéd from the card reader 24, and/or keyed in by the user, to
identify the type of user, confirm the user’s account details and arrange billing for
any calls made, through a billing system 45 which raises invoices, or interacis with

the systems of a credit card operator or bank.
In the existing onboard systems a user cannot receive calls, uniess the caller
25 knows the unique “AES” number of the handset 21, 21a. This is unlikely, as the
number depends on the identity of the aircraft, the seat, and the serving satellite or

base station.

The equipment just described is augmented in the present embodiment by
an interface 46 with the host network 5, and through that to the Home Location
30 Register 73 of each network 7 (Figure1) whose subscribers are to be given access to
the service, which stores a concordance between the card identities and the card-
holder’s cellular radio telephone number (MSISDN: mobile systems integrated services

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



with the card. The operator of the honme network 7 also records the
concordance in 5 its own Hone Location Register 73. This arrangjuerrent al | ows
t he exi st WaPI8EA readers 23 to be used on board the aP¢HEBRNISY ¢ hout
nodi fication. If the users' nobile subscriber identities are supplied from
t he onboard system either by reading fghe identity (reader 311) or by the
user keying it in, the store 43 can be used for verification, or omtted.
Bi 1119 | nfor BB {Robdnidl 8 Rl MRS WhiddVeqREbuch $NaReiorl Gn Btereds 7. The
operation 0 egrou station 4 wll now be described with reference to
Fi gure 6 drhtepditaen theqenoerqaineﬁlwwedmrae@aiswé#&'néheawan@éiaapm by theom t he
reader v4i6r S GBs'sORdmé (?\egp&k"# r\ﬁﬁ&lty tH ﬁ@t%ﬁ@@})eﬁﬂﬁ' prévidds theQakt fies as
t hose deta s as corresponding to a cellular user steﬁ 605), it retrieves
t he cel | ul with tiseecardd&he ppg;atore thesherme netvwark 74alse meokds ﬁ§°'@q9i'%a"c° in
concor dgnc, & 78henhis HE ald\es WRS Koxistiiy Sard06) -
(This s?;p'%cé’r‘ﬂv Ea-lomtte {gr%é userqtgH s}%aq%gn‘%etv?ork I d entxlIs lyé S

provi ded bmadélezartb(baruéefappézp@!ﬂube aigyraft, Twisheptraodification 'éﬂ?edﬁ‘e{fnmf’b% t hen
generates g y 2P SIbeBA Aor thd (8ig i dydtaR, UBEF o HBBdiAG Y

t oget her it Eéﬁ&?'d%‘%ﬁ?é ta g&a' he terrtr%‘na %1 t\% the cel 3 | ar ' 0 enetwork
5 acting aigettiagt(readert §a1) méWf ueeuqesﬂ@pmeow)m. e staie s ﬁ@t\%rq@eg ®r1l, in
general , dPCorS BRRS Hiflo USBHmatioRORE a6t HRiked to THHE. G4tFsNRimet ps
(608 to 6\%?"9& thi's process‘ r\3‘\\”9 b"e é:'hscrla ed a{tZr OWIth r ef erer?lce to
Figure B métwarlcbncel | ation si gnal I's received from the aircraft in respect
of a given ter mh@? efation (G 4R gﬁ)Qﬁlvd s&{tﬁ‘ﬁ'@ l' Yo@! b%CUe%%ﬁEQd iR rétdlefice
transmission unit 48 transmts cancel | ation" signal to the host
network 5. to/Sgurk e Jiy detaseapuisition qnhé’«kr&nem thei agrd §¢tgﬂfafr°'né9e redgfetier at ed

ei ther for(sg EJSLQ' é{(')fj'*fé‘l Qﬁé:%ﬂ/ &gousgéﬁ) | dndi ﬁ'si?rldéiil'tlﬁeé 'aQQh@se gfefd as code,

or for all ts as t e resul signal s recel ved he radio interface
unit 28 ovecrrretShmdmgr@rQAFF"U&EFd’éF’a(S'EﬁE 0g), it ﬁ%ﬁ'@\éﬁsl%% “’?'h‘@ef idgnti ffomend of

the flight g'nepﬁg%np@%bﬁ@mngoihlé Q@ncla%hcé"e&r"\f?&h tRe LA B8 drHENEEA hérie ShOWN

In Figure [ts operation w | e di scussed with reference to Figures
6, 7 and 8n¢tw0t|h|(§;ten(-ﬁ°§br(ﬂ'h'5 St%cﬁ‘fh'é%ﬂ’“&é@ ifirthe user's mobjlegiAtyers, et h i

arranged t EBR ABoat M higg 28)stem 50 as if it is a normal base
station of 8:t ceI "I gr I‘%dl gb‘?};stem WD 01141317 PCTI GBOO 03091 17 In

order to do thi sThetdﬁea transepisgiereUnih A6 thep generates s gignahipx ansmiwsion efdhei sition
unit 54 Wﬂ&@@ & B! @ @&m iR %magﬁnsmhesye%m 42, of thdGelmlapund

station 4 entity he cellul ar tel eg one it is to represent and
the AES20 deetworly Soacﬂna@s *aﬂfbcsartae irgeriacsalster0Q L dipisclnst nerwRrke #jil Mobi | e

tel ephonesgggaeyae’ L&Y L tredSimtd b @R LR¥s home network 7. The further steps (608 to
615) in this process will be described later, with reference to Figure 5.

If a cancellation signal is received from the aircraft in respect of a given

terminal 21, {step 801, previously discussed) the data transmission unit 46 transmits

26 a “cancellation” signal to the host network 5. As already discussed, the cancellation

signal may be generated either for an individual handset 21, by its user dialling a

special code, or for all handsets as the result signals received by the radio interface
unit 28 over the aircraft’s data bus 22 indicative of the imminent end of the flight.

An embodiment of the host network 5 of the invention is shown in Figure 5.

30 Its operation will be discussed with reference to Figures 6, 7 and 8 In this network &

an interface unit 52 is provided, which is arranged to appear to the switching system

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



5 codes: the equipnment identity (I MEI, which will not be discussed further
here), the directory nunber (MSISDN) and the actual SIMidentity (IMSl).

I n practi cewobga1z1security reasons, the I MSI is not nadergEGBioasddy known,
and a user is normally identified by his MSISDN unless the SIMitself is
used. If the SIMis used in the card rﬁgder 23, or the user's telephone is
used in the arrangenent of Figure 3, (in“which 10 case no concordance is
required) the IMS| can be read directly fromthe data received hy .the data
acqui sition unit f’%ﬁb%%lﬂ?'s’i et“ﬂ@'f?fée‘f”'tk & ’i”ﬁ"‘af"g""’é‘i‘i‘rﬁ f’?f@rﬂ"f“f'%‘ﬁ%ﬂ i on
data (step Qint)54 @hich récE\@S FRAIhe cafl REMigeMest dYygtehhe2 entid dreddadtatidbn 4 t he
data acquisition ,uni} will receive the MSISDN, and rc]tﬁt c({%e_ | MBI . (tThere
may al so be He BatTLPT Hieneslluiaptgarnpge Kdsdo resesent:ianddRe A&SIBINTY 198 Rkt a
acqui si ti on dyBbird énminal 20! Bteb BOECEYLRI S NIRLAL clephnds e BArGe ldenwitlgem an
IMSI if the MBISDN is known by interrogating the appropriate Hone Location
Regi st er ?3.°°1’65‘o‘53tqqf"?f"ef‘h@ef‘e‘/ﬁ’e‘wgcé’h'cﬁn‘f"t“ oy qer%{gg’ﬁ?&f“éthe’r BYEledbe f or
routing i nf ofifgBdoh® Munbed MABISDNG | 4Ha tHee a&BLISEIN (igérkRy (AAS)).. InThRcHdaadAr d HLR
73 responds to such a request with a signal which includes the |IM5

cor r espondi i§CYBY t"Rasonl) SIsNMP 5ot BadRe generally lroytn andop usamhis neBdliest f or

routing i nf qidratic@By hid IBRIDN'\GrflesAY IS Gesbif fiisel h@ t685BIM &l R theasardd NEANS
of obtaining routing information for data nmessages intended for

3 . a .
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used forig0tdagé nddbiRrdnce BUEHIRE) tHaaMsHESCEd Red drEAVHom HeiLtRB0ENE
identity (I MSI whet her obtained directly fromthe card reader 25 23 or

handset 31, '{Yr‘)“’?rﬂfl"? éE‘i”Iii'/ﬁ%s“‘]ih@‘l'- Rewwever.ié ghe P%e’ri‘eiX%é'HhiFd""é{’ [deptifisation

regi strati Oryad!fdebp BOINNbCE EREHRREARSisSHAVRALS byl tHe tHe BBl | 23, Sk tdald N
centre 50 in the sanme way that a real cellular telephone would do._ The
mobi | e swi t ASAYFLRRHPE Wilt frepixe HrecMS|SHNy 2ad neh e JMSI - (Thegg fmay 3itoabg 3RIN

Regi ster 73 arfaaterkmrifméade,ewmh@someee&@mewatar&ahﬁmswﬂnw.h the network 5
(step 611). The Hone Location Register 73 records 30 that the nobile

handset i'$ now r elfi $e&G3M standerd hio's romile 9 optainegy YAt the MIURBY i kW hot ed
that, al t houghnieRehsingtRE apprbtidid o8 Locel Ridistdr73, 430 this, Aebhlefabidndset

is not operatively connected to the host MSC 50 - in fact t he mobi | e
handset may 458 SAWERSEE it Hrireviinaraforapten) signgl. yaing Sy MSGDN {stemy be
connect ed W@a{./ thb3skdndafal ABFPSY :BsHofds tol&uchOa ReqlsR 'wittek Righal wiltdH incilBes user

may be in an ajircraft, anywhere in the world within_ the coverage area of
the satel | ittBe MI\GIFRSPOTHES t Ehe MSIFENLD the repyrst (RIeMB1Any di versi on

i nstructixgns, ar esgMtrediést NP bR intdPnalidrPsidiRl vtk Sirovided BndeP 1 BEWPT K' S
VLR 51 (step 613). A store 57 records a copy
standard as a means of obtaining routing information for data messages intended for

a destination for which only the MSISDN number is known. However, it may be used
for other purposes, such as that described above).
The telephone identity (IMSI), whether ocbtained directly from the card reader
25 23 or handset 31, or indirectly as just described, is passed to a network registration
unit 55 which exchanges signals with the mobile switching centre 50 in the same
way that a real celiular telephone would do. The mobile switching centre therefore
informs the user's Home lLocation Register 73 that the mobile telephone is now
registered with the network 5 (step 611). The Home Location Register 73 records
30 that the mobile handset is now registered with host MSC 50 (step 612).
It should be noted that, although registered with the host MSC 50, the user’s
mobile handset is not operatively connected to the host MSC 50 - in fact the mobile

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



5 of the details of these diversion instructions (step 614).
Conventionally, any incomng calls for a nobile user are sent in the first
i nstance o dfagapser' s home network 7, and the HLR 73 ppowcassmsdsonf or mati on
to identify the MSC 50 where the nobile handset can currently be found.
Consequently, in the present arrangenigt any incomng calls intended for
the nobile user will now 10 be direct to the network 5, as the nobile
user is currently register g‘there The data acquisition unit 54 in the

i nterface 52348H ESHE'S th §iUSEICPBY Ye ImanpiEsraty a'i.“fYé“c’%r“"rﬁ'ﬁé‘t’?’lS’nW'ﬁ'B'i‘ nt 21

to a call meva{vgiagaardaﬁfrtm:gatameuﬁmoﬂw whi ch generates a "divert on
busy" instruction to the VLR 511¥<¥18te 615). This is a standard divert

arrangenent, and' L detalsdpe 'éqa%\hﬁ'MPra'“f'H’éstﬁ‘l‘}BP'l‘se afm et Qypeeomd be 15

engaged on| &Rl Hegister 173WhaRe Aetiddrk’s MUREBIstdpS6 IRIA dtbrel 87 rdeb@s Gdopy at t enpt
Is diverted to a _specified dlrectoril nunber, in this case the term nati on

poi nt 215 opf Q‘@aﬂefa"méquf AVgrsiap ingteuckers (steR814thi s di versi on i nstruction

repl aces any pregarivdatidraiiy, &t inebmingetdls i for tahﬁ]ob’#é?uéér arEL%’eTnh@rK 1L titsk Ngs may
be made in _the call diversion instruction unit such as the

i dent i fi calNSEARCBoNE SRT H ACMENNgIWioRt 72 £ng dhﬁ/rf"% 7§ pravidesndermsion o1 0 20

be sent wheRndsyodhk MSE50intRid @@ rhébild MahdwRE chif Edfréhifyl Ke ¥oliRd. Wonsdquantlytl
course, there is in fact no nobil e tel ephone connected to the interface

unit 52, aifutherripsentpEangemest. @y inceming E%'ﬁr\%"@f‘d‘?%@éﬁﬁ‘%@%%ﬁ yser )l B nobi | e

tel ephong b BirbdiEd EPMEPRIWARE, avvehe mebileldel Resiiehity fdaRtered RS, true
operating condition (switched off, busy, _ ready for calls, etc) of the

nobi | e handset . T’?Fs?%tétfcq?'ﬁ'é'°'é9§'lte$ﬂ' i sy ingertacs 52mow pagses the @'Fﬁ‘)‘f“}és will

now be desgfinb&dottreNten@ingtiem @8int Q1Ftcgur&n7awmiaﬁ ifsthddtion Alnites®t whith Made
(step 701), the honme MSC 70 to which the cal Is initially routed obtains

fromthe Horberates A dvEROBRUSY oE‘éf’P‘EﬂP"o"P the Lﬁtﬁﬁ'l [ster 619)e hIS ffca plapeasd 702) |

and on r ecgiv¥itNahdng8mbrie it opehited BBcHIARAt Mafiddehd Hdbile UAR) appesh fLBES t he
call there (ste host C 50 in turn transmts the call attenpt

703
30 to the EW%EPF?"&‘QFW 'd""B%{%‘é } aftsmoRt is MRAe ke tstherral aBempPhis divertad s ace
unit 52 (stem épébified birecttr® AirmiserN e ahispeRecther terfiratibe ;dﬁﬁcm tted21aater
with reference.to Fi Fg %&h@ been carri ed ou} t he call not be
Connect od. [BTHRS BHERAES code i dann FepetonhlsEe PoeKow Brteiny
transm tt edeldas khe VLR HE. Fiptier 8856hgtOmabl @iade 5 theCal divdkaibhL indthction unit
PCT/ (B00/ 03091 19 att lﬂ%fr‘rﬁ s rec i ved (}%ﬁthe interface unjt 52 are handl ed

by a call PEgheBtasHhf écaﬁ'ﬁi‘f’ a germingtionpoifyt 2 nigr wiigh PyPateeisAde i ¢ ®busy”

signal be BQ)ﬁer&LWlhbrfa—eéHuGﬁBlvéﬁécﬁfb aHdter tJrhﬁnatMSGoﬁﬁmen receiving the "busy"
signal, retri eve(g{]t he d er5| qQn i nforma oﬁ?l on fromthe VLR 51 (stgr%cZOB)

allowing it tor f"é“'f%e 851 F 1P Hgdudh Makle paisphoge gonpagieq, dg the int

unit 52, and therefore it is unable to connect incoming calls to the mobile telephone

in the conventional way, or to identify the current true operating condition {switched

off, busy, ready for calls, etc) of the mobile handset. Instead, the system responds to
25 a call attempt as will now be described with reference to Figure 7.

When a call attempt is made (step 701}, the home MSC 70 to which the call
is initially routed obtains from the HLR 73 the current location of the mobile
telephone (step 702), and on receiving the identity of the host MSC 50 (step 703),
directs the call there (step 703). The host MSC 50 in turn transmits the call attempt

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

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



5 termnal 21, 2la (step 710). In the event that the destination term nal
2la is not the termnal 21 that originated the instruction, the call
request hamdbsmgsarnit 58 of the ground-based interface RmVGBwﬂPMy be
arranged such that whenever a nessage addressed to the wuser's MSISDN is
diverted to the termnal 21 a, the call gfequest handling unit 58 also 10
generates a data rressage (step 711) for transm ssion to the instructing
termnal 21 _by wa atellite syste (step
712) either aﬁﬂ%?ﬁdgcef“ﬁg b(’fg’\? '“g?'?a&Ft‘*‘@EEiaféﬁ‘a%"qeéﬁ"cﬁ cgﬁ y%ggséﬁ‘gn@]gﬂ UBS used

for exanpl esspwaicbrantdxﬁwcalweenmds a theyt ergnhlrtalanilsutﬂ‘laiquestﬂmaI’mﬁl dhaessage

addressed t has been ., L1
alerting pr &@g g&o‘&'@f’?'ﬂgﬁ t{ygv fﬁ%a'hﬁgréeé@%ﬂﬁa%"%ﬂon Ig”{ﬂa“BT gﬁed%um ng
the in fliglhLrest wépalmmalllov@ygmem Zdilde thd cail silecwyidthzaPSTNtE enpiie usermade,
t he ACSE 40 rrai/{ﬁhg]e Y gzb the divert instruction will not work as it
is curren?l?"ﬁ’ '%aa( ' V&Pked call to that number. The default |
condi tion in suchnahé@ventSthbD thar amgand‘rpfermihel SEL @nAotCehel tetrpinkle2titheer t ed to
the user's vaqicena address (not s ovvn% in his horgg network 7 Thg user

h I

may al so be°%"5§%‘f1tth%1 iNFLFGtion. Stha gl '5ayest SRR Yl SBhel HiRAPENERIRe

message. ThinterfiRe YABG2 Waylbe amnml ély:httﬂatsﬁﬁéneb& 4 RfessEe| ddarddfed to mel ch
appears to the NSC opera’;\?l(r}zg' h the interface u

t he MSC 50 ’t’?eéﬁ%‘?ltsggt‘ﬁg“'&ﬁ? ‘%H?s‘&ﬂ@ atﬂ'@ el requesthengdiing “'3‘215% §P8p 711)
| n order1¢ OgérittAesTh idaty messag®istéd@1 Nelr Yahahis§en to tHEBIRSAGEIng hévmiraner f ace

unit 52 now re ener e for for rd' n 25 t he user

termnal 21PYi R/g%éjgs g’%ﬁ‘ﬁl% ‘iﬁg rellizg BYSter & sﬁyéff‘g’nf ﬁ%) eéthf's‘(;‘g'BQHZ)

ei ther duriag 6ah%r eﬁbﬂ it endsaSueR aimMesdtdcan eWR¥EFar eflarple 1B SRAOMS vaérfNOot

suitable for sw tcl ngﬂt? t he C 50 and ,PST handl i n tg by the
| h

f
on- boar d t offIf 4TINS HSTEIN GeRtREr JE Iy o, BT o8 BBRRARE PrEeI VSl s

recorded i ntérdﬂmal-&ﬁ A3 with thei 03 aldrM Srbedse de¥dribbd bbeve, Wi tbstlage BB{be OF
interface unjt, datarvrrrr‘a%gages ?éggl ntended for the user wll

al so be }%uf”éﬂa’f‘%’ Ysing txﬁ’t”eﬂl@"a‘c&é’t%’?‘i‘f quire forwarding to the

user. The way t hiifaisscon@ taf \4B@mpORCRAEEH, rigetncsdmoinﬁbveiaéﬁtﬁmhwmé divert
di scussed later, with reference. to Figures 9 and As with the call

alerting prBe@siopyit peywark2Asptie cegeriohangting "’25“’6‘@%4:?*\‘"5@&“%?5&\75’3’ the

message naydésutd csdditmnad sUéH em& Irsetol aﬂraf\bé ﬁhtth@ BéRhE *LINEEBE divesd &Mhg00.
Cenerally, the detectjon,of omtwo sources causes an HLR

to di sconneb¥erBoIFera) Iagqr§ssa§‘°&s‘??‘%\'i’)d“6\’%0%rﬂ? PEWYaTe ds JPR U R AERPE system
causes 2ot bt B AQEIhéstBgdto AlorhVRim fof aRR @ Vdidedidiianessage.t T meksigkead of

directly fromthe
would normally be sent to the maobile unit, which appears to the MSC 50 to be co-
operating with the interface unit 52, so the MSC 50 transmits the data message to
the interface unit 52 (step 711). In order to inform the user of the new voice mail
message, the interface unit 52 now regenerates the data message for forwarding to
25 the user terminal 21 via the MSC 50, PSTN 8, and satellite system 4, 6 {step 712)
either during the call or after it ends. However, data messages are not suitabie for
switching via the MSC 50 and PSTN 8, nor for handling by the on-board terminal 21
as it is only equipped for voice. Because the IMS! is recorded in the HLR 73 as being
registered with the “Virtual” BSC, or interface unit, 52, any other data messages
30 intended for the user will also be routed to the interface unit 52, and require

forwarding to the user. The way this is achieved, according to the invention, will be

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



nmobi | e tel ephone to which that IMSI relates, the user's nobile tel ephone
should be switched off, or connected to an onboard interface device 311
which di s®¥hH432 the radio circuits, to prevent the nBtHEBW ¥t ecting the
IMSI in two places, which would disrupt the call routing processes in the
HLR 73 and el sewhere.. |f ‘the user is g on board an aircraft, he should
not be using his nobile handset in the conventional manner, and so there "
shoul d be b i haYdd the &f Hight @nteftbinfiAt t -

sSwi t ches dﬁgﬁﬁgﬁt%ﬁ&%ﬁgﬁﬁﬁ¥%§ggﬂﬁ?%%Eﬁg§%%Faork has rgporggd % | oss of
the nobi | esyatem 29@.om its own network, the nobile unit may be perceived by -
the HLR 73 as fa%h&gw,etﬂé%%?e%ﬁs’nwm LR INSIVREK SRl scARGS caddes BMQUIER thi s
possibility, a 15 disconnection procedure is followed as described wth
ref erence toodisdogneas @th aglless peadyaudi rreventiod maagurs: §ince ahis SYB@MepuUEPyer t ed
to the Lése{hegq%hg?aﬂaﬁ '0PTan IR rﬁ'orﬁ khe ANEHARSHAL S2! Hat&d! & Birdeni§ Ftdm $ev €T Si ON
settings, a sconnection signal nay be transmtted fromthe onboard

syst em 28 mobilettslepbete tervvishithst IMiileelatase thmbisersomobile: ejepbene) shovidebe

di SCO””GCF%M%%B Ql?é'or%\énbﬁa@% 'aKaJrﬁJgallayiF?er%QQ efice FdCWAIth &igdniber?0 the
user, or it nmay be 'generated automatically by data collected fromthe

ai rcraft' sthedradia dinguits2 Xoj preventithe @etyfork [detecting teeiM8hin o pleges: (whieh . Not e
that this di L | | I ' d af8hedser id I has
oot oot Waa8 HHERIHE Sa MG ordiE R GAHLE 7S grlldifts PR L by
way of ttheorPEId &in afseaftiihecehoridcnot heswsing: hisgnobils hasdestve dhe) gorveationat er f ace
uni t 52 (sfem P02y 85 therd In6@H HeSnd Bfobfd).! HEWURFE St ARe IU3EH, THAGhL &k W t 56 to
retrieve the call diversion data store in the store 57 (step 803) and
gener at e aaicgft, Wvitcbes porhis telephone 7Brbefare tths nayvarkS has jrepanted asiesg Phgs to
the VLR 5 ) al f ; Vb e thel LR t he
onboard térh%qﬁﬁfg@eg‘%& fﬁirﬁ%nﬁv‘g{] %g@ﬁ(dﬁﬁ? "?f"%gﬁktqﬁéa}ugeegér?ﬂe ne\{e.vv_o?r Kk

regi strat i 8 asnbeing SedisteredewitBOtwainetverke atintnces Tooayaid tthigcrosshiitsC 50
that th UglonhScid drtatte i RMBRRH SO dblbrblf withGbitirte %o FRLRMB.E05) . Thi s
allows the nobile unit to register with another network in the normal
way. Cal |l att enphssalregdy eiscyssed, ke rdteR cells| beipg siveriad to dhp LspOIR®WaHIN t he
Home HLR 74, | Selbin &l il BRioRDRHiys V| discHRSectiBa lsigh®CRA | y VO
01/ 41317 t%‘Pdo Sg{ggf&otzh\# rrtebéi st ered, '(i . €. '"tﬁ‘ﬁe hoi:t I\/Sé 505ghbut£l}as t hat
MBC cannot bstrandniiriad frem thepenbeaidnsystem 28ytosthe hopheeiMionys dupifacsi Y¥t 82t urn a
"not foundig, i g8 ThE alsBshridliith Mital HhyWhd Gétivatdd by dispstibi dode eRtrdd BECOT di ng
to any diversion instructions sef up, or fail the call. Aternatively, the
host MBSO Stherwsgr. raritimay thecgenierateds petomiatisallvi by dataipolleated fromyHieraifceaftss “ not
found”, usifg pt0929hdiciRBof Yhe/ Firfinet dridSrItHE FigRBSNEE hdtthishfischhiRchdn havi ng

been
signal merely controls the interface 52 - it has no effect on calls in progress, which

is routed from the host MSC 50 by way of the PSTN 8.
The disconnect instruction is received by the interface unit 52 (step 802) and
25 causes the call diversion instruction unit 56 to retrieve the call diversion data stored
in the store 57 (step 803) and generate a call diversion instruction restoring the
original settings to the VLR 51 (step 804). This ensures no further calls are routed to
the onboard terminal 21.
The interface unit 52 next causes the network registration unit 55 in the
30 interface unit 5 to instruct the MSC 50 that the user is no longer connected to the
network 5 (step 805). This allows the mbbile unit to register with another network 7
in the normal way. Call attempts to the user number will continue to be routed by the

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



retrieved fromthe store 57 (step 804 above). Having left the aircraft, the
user may switch on his nobile tel ephone 75, which wll register with the

| ocal networwo¢esagi77) and will retrieve the original diverdr/caoshmsation
fromthe HLR 73 (note that in general the HLR 73 will not be in the sanme 10
network), and will cause all data relating to the user to be deleted from
the VLR 51 in the "host" net wor k 5 An &l ternative enbodi ment, in which
voice calls are handl ed by a user’ cel lul ar handset but data calls and

cal | alerts &asteed, (. eh@ﬁdﬁ"é’d""ﬁ(j Q%&%ﬁwaatd/'%wnnogmw gl BAmabile pRitent
system is deapy ch@dinkéming Gdil @il feturd~dot -fod @ siphal EMHeatbre vEet Y Qhiched

into two main corrponents nanely the onboard part 101 (Figure 11) and the
fixed part 169 divegushe %ﬂ)accvmiﬂeﬁocﬁmmﬁ?rélaﬂeHStwctlﬁnSea@humtq»reia'ltthqr selhh a

satellite- Coﬂ%ﬁhhm Ghe HB&: MBROSY ﬁ‘)apeﬂahdls '%h«g'drv@rs%) ltseﬁ‘oim?ﬁé ﬁ\%ﬁll@\ﬁ{i@&eabl e
cel lul ar stem 111, 112,114,116 and the onboard part

tracki ng r di‘ePtounds phising therqriging! divqreion FEtrortions F@Wl'z)fhii é/ LRt@ehOV'mmbm

parts, nanel,.éfr,@,,ega,t‘ﬁ{hletseo,gsgqgg g8babbsy) 4, Which is simlar to that shown
in Figure 1, and the fixed "host cellular network 104, which is a public

| and nobi | e net worttavneLiefY) the jayerafy, (the wser maY SWiteh rasc bis dmeliletelsphane 78.M\s 70
and conventi Qgh Wi'r st@?W"cK@ IocQP@EN}JrKS(et F)aér{dOWIlICf%{riﬁﬁttRe Q&ngﬁ/enet ween

users of different network own I n Figure e system provi des
a cellular r E'(ﬁ?fﬁ‘aﬁﬁfbﬁ@i“ltbéﬁLW7t3H"°ﬁeHBatablglenef§| the HLBI hwill notbe lirmthgseme 110

aboard anm@i heabd), aﬂmmfcedsaammre@aﬁgfft,w bt U%Ptégé 8&&35 %EJ e WVERGAVRT age

area. The coverage on board the aircraft can provi y any suitabl e
means, usi ngthen®@st” MaHYYk Pepeater distribution systens 111 to provide
radi o coverage wherever required. 30 The distribution system 111 is fed by
a base transceiver site 112, served by a base site controller 114 and a
mobi | e swi t chi ng d¥nheltenativg, emppadimentain meeh veice cellin atesi bandiad by @avsesn

register 117gq{,RF niused slitldat Sk Sad 25 h@ng o} tﬁhhi@&%g%ﬁ@ﬂ%ar@ﬁﬁﬁ%g

via a satellite tracking system 113. The sate |te tracki ng system
WO 01/ 413457 ©eytaBreytGyereT. isxepstadvieMidutasal ! awtW.1ite tel ephone syst em as

commonly used for b Hrstehs THAMR cé‘t@%@bc’ﬂ{o' th%@ﬁ ¢ n?p[on&l&g ﬂ? ﬂ}rtﬂge

systens previ ousldy referred to, pro Ing a nk™ 6
aircraft or @MWioprdspasthi @l (Figuee ﬂ?}aﬁ!ﬂlthgflsﬁperm‘lQlfBFlgweﬂﬁé \satiebbmmemca;eound

station 4. Thgn %Eﬁ'dthéreﬂ%t%ﬂ”g s%{é'ﬂfté %nﬁeétﬁm' 8 THE nSQQ ;l?ﬁtr? % It egﬁone

mobile 5 switching centre (M5 a conventiona
system ref efqreriisepa WF@I'%@E“P FS%GW Hé1"1Hé!$tT'4 hyﬁsemhﬁmbeﬁtd petyGWA of n

Figure 129 the tracking radio system. The fixed part 102 (Figure 12) is itself in two parts,
namely a satellite ground station 4, which is similar to that shown in Figure 1, and
the fixed "host” cellular network 104, which is a public land mobile network (PLMN})
104, in turn interconnected with other PLMNs 70 and conventional wired networks
(PSTN]) 8 to allow calls to be made between users of different networks.

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

30 The distribution system 111 is fed by a base transceiver site 112, served by
a base site controller 114 and a mobile switching centre 116, which may have its
own visitor location register 117, for onward transmission to the sateliite ground

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



The satellite link 4 -"6 - 113 is therefore between t he onboard MsSC 116 and
an MSC 141 (the "host" MSC) of the | and-fixed "host" network 104. The user
record i nWO®4Yke | ocation register (HLR) 73 of the usBET/GBHRYINnet wor k
identifies 10 the nobile unit 110 as currently served by the |and-based
network 104, and routes the call to tye host MSC 141, which will in turn
recognise fromits entry in the land based VLR 144 that this nobile unit

i's currentdohviiions Satelited RedhbRe 00 da o Way S LI ranged

wi |l be described later. This arrangenent aﬁr?)ws Ynt egr at | on o?o'éth?t’e onboar d
M5C 116 wi Wrﬁwat'fasroﬁbbé‘?’d“@m't@m%g\’%%tpatnrwlwlmeej@rmohtteobmmdlhg tehe

convent i ongkenalifk i frém ke eap&m%r sﬁuets%teuﬂaqram dte Hdehafls & trafssten?é

conmuni cati ons systentl 5. partlcu ar S a Si e neans of
provi di ng geuskesiglion 4anthe: Peﬁﬂm graund Swlpel%ssn mam conhected m yhe mbileser s on

board tlge Riifchingf dentr@ MBI Ga goﬁ%%%rﬁﬁgglu%\ﬂaépﬂonégvga rPe%er % 114

W t hout using n%e satellite |link
cel lul ar Zwl’ﬁt"@f@plﬁ%#ee hpgt” syisteny hOb andisivB® iniRigdre 18t consul ts i ts VLR 117

to establish V‘h?hﬂgétemw"ﬁnkcﬂl Lld1 Ptidl dhele org%gfvféekltpﬁéﬁtﬁoa?%lvg% Higampme MSC

116. If this is the case, It connects the ca e use o any
i nt er - MSC ani MSE. 14huthec H1ast” MR dfethaclend-fixado “hese’ setyairk 4. bdhe disthe

aircraft ]rgéorﬁn?ﬂ tREhORE Fodhtibh Qébtlstérh@lLH? 93 Qs tFF %serssaﬁ&l't%] nERmirk nrggqﬂes

113. The satellite connection provi des several voice channe
si gnal 1"Ondghe mehie unit s"d&e?stléftﬁ"}‘V@Gn'@ﬁ diy thefantabpsed metvedti 196} pnd amdescan be

made by anye ¢APRLH Rt wtscaﬁat Onmcﬁtvﬁu%ttﬂﬁ'§ n.IQ?ergﬁ% Onﬁ Y.\f{hﬁ 14yt my

support one or nmore further base site contro
convent i orPaped¥5B ddathat Ehiy @pobie upis W&turrqf‘rtb' bring seviots] be tl&hf\pmltdarmylSCOent re

141 al so hgg, &neaéwﬁ[wg%ng&m.t gaédnﬁta (Register” 144 which, in 30

conventional manner, record e cellular tel ephones currently
co-operating wIbig @"FFE‘QWBT"I é"‘BWi t'%thgmgomtm odtfoards MSGat 16d etithi ke can be

exchanged gibbdidt Mtcm d&émiw | R50dRREd il e cgf:Yetnl?ignaH S&helfte h&gﬁc oy ghat wor k

for billing purposes, al l ow i ncom ng to be route rectly.
These det &¥Fiem gey (e ?'ﬁ‘éaf"deh‘tt?’t“i} eqmmhecmnelmtemﬂ HCTinGBaticgaol 23

(ink 4, 1%\&&3“5‘ Istripld lﬁféaH§%’F dro'indil‘?d‘ Bgééteﬁgers %hh B it Bf "W%?ésscﬁ)& char ges

to be applied for use in different cells, in partlcular to stingui sh
bet ween cdpFigynagiusers gp begi R@@"@'ﬁﬁdﬁ“&%@@ﬁ*&m@e&#brotmrtteromglﬂﬂmnd calls

made throygle FROWRRbEQUH thQ§§ﬁzlh§é firfk £08LrOld, Wr?enla‘l@au déntagskp% c%gdué ul ar

nobi | e network 104, standard GSM functional ity | oard the
ai rcraP \iplpphang 136 the enbgarl MRE S 18efiret eanspitpits Ueﬂ 1t1 Aty eatablishuybetherber s

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

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

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

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

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

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

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

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

30 conventional manner, records details of the 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



to the host network 104, or any other network 70 which has a "roam ng"
agreenent wth the host network 104, provided the subscriber has the
roam ng capaddii4isy aut hori sed by his service provi der. POJ/GE0HINIS

enbodi nent of the invention, the "host" network 104 operates like a
conventional cellular network, but is pjpvided with an interface unit 148
for interworki ng with the satellite ground station 4. This I nterface 148
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(referred to her ell rr]; c?'pseratlgn o"# t?le system is as follows. When a mobile unit 110 first
makes contact with the onboard cellular system 101 it transmits its identity code
(tMS)) to the onboard MSC 116 in the usual way. The onboard MSC 116 can obtain
verification data from the user's HLR 73 (identified by the IMSI code} to verify the
25 authenticity of the user, and permit outgoing calls. However, because the onboard
MSC 116 is only contactable through the satellite system, incoming calls to the
mabile 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
70 it is convenient to make the mobile unit 110 appear to be working to a
30 conventional mobile switching centre 141.
When the onboard MSC 116 detects a call attempt or registration attempt
from a mobile unit 110, it collects from the mobile unit its identity code (IMSI) and

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



seat nunbers" - PSN) may be used as the tenporary onboard identities
allocated to nobile handsets working to the onboard MSC 116. |If the nobile
handset 1W® #8317 previously contacted the onboard MSC 1HGT/CBHENMNL
subsequent|ly de-regi stered, the 10 processor 118 now retrieves the PSN
corresponding to the | M3l fromthe meggry 119. As with the arrangenent of
Figure 1, the present enbodinment allows the host network to translate the
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call is receive Qby the satell'ite ground station 4 using the non-cal 5
code (NCC)partyss WSEs4@turned te s onh@r@ial\ﬂﬁc ah® pdvchesets tupt & o8l QAL Ehef ace

unit 148, salhi b8l fohE ol Qscapnt aﬁeﬁe(ﬂo%@hatmrk 488, 6 Laibie dslebhone,
and the PN AssSEiated de-encr necessary), is
passed Z0 raqmesmrtaur evthenticatipn riatmion caiusetmm,cnaresémaﬁg%s $Pghand avth the

host nobi | &, SWkf MddAdtF eBdd Svhtéhl nbindiDSidSRiTRes an individual subscriber to the

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

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

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

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

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

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

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

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

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



way that a real cellular tel ephone would do if registering through one of
Its base 10 stations 74. The nobile switching centre therefore inforns the
user's Honmwaaeasizon Register 73 that the nobil e tel eplROTEGHIZ03BY
registered with the network 104. The Hone Location Register 73 records
that the nobile handset is now register with host MSC 141. It shoul d be
nmoted that, although registered with t host MSC 141, the 15 user's

nobi | e handset is_nhot operatL y connected to the host MSC 141. The user,
and the handect | TS Aaverk Sl D temp 568 ool FYER SR FNEES Aene

wor | d wi thi Reevidie FRVAY A hase Aefork MRS ahelnkirste NGHICLE Brovilbe déRER' S
details, includin diversion instructions, are next sent by the Hone

Locat i on Regfdtiene 9‘7‘@" iQnafifycto caropgrate Withythe seasfiite graund statien 4. 1 ecor ds a copy
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when the nobile wunit deregisters. Conventionally, any incomng_calls for a

nobi | e us®r cefecNGGtthe RGSEAQ retdgues |ﬂi*t%f’%1tﬁc3é‘dtﬂ?5§?‘l’e” & ap 'iderfaneinitel 4fbr k 70,
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handset is expected to be found, which is th host C 141.

Consequent | Withiih ThRdMS} (eanervaied dhpRsResery). impssadders PR§WeHk registratiopailed f or
the nobile Y3eryhMH éxcRages &i gdbngaﬁihe&temestt RBbilR&WiRhing Haflre 231 il ihe Rk ©

user is currently registered there. The interface unit 148 passes the AES
code to a cay fb?ﬁ/érfs‘?'o??“ﬂ'ﬁ%EQ‘QR@P"%H\’OUlﬁ’nW if] rRgisterinp Chrayainh gtk Jisabasgi ver t

on busy" 14 n§{a§xUﬁst 7 &rHeOmbiiR s\‘hBthué‘éentTJ‘ﬂﬁréf&e%fo?fﬂs fHeaREAE AoMlk \(8Edtion

arrangenent, and gerat es such that should the nobile unit appear to be
al ready engBegistenisahatthe mgtilp telephone dsanew Jegistared Wish thedeetyvark 104.(The new

cal | attempbmbS gL REkthO78 rsddRE! thae thellinbBifd RindsAUTRRW reg@mtréu Jihase the
AES code WO 01/41317 P GB00/ 03091 26 allocated to the ile unit. This

di versi on i hettMR€ téh repl aces any previous instruction held in the VLR

144. Finally, the; LREIS iedddad ik OSRRR h&e?;L@&%dwRu th&HENMSE 81, the
aut horisation code_ fromthe host I\/SC he subscri ber managenent

syst em 435 opsarisemebiiediandsss is Boisgrefatively coppecied twthenrost MSC 1 H1-pherisbgni sed
as a valid YsPihel HiRierf h&Rbé B8R afsdftabiy H&ﬁ%@d%ﬁ;c@%ﬁ}%% it e World RniAl 1 cr af t

may have an at seat | nformation system 2 provision for connection
of the handdwtcoygrage Q"emofwe%atﬁ"ttﬁéem'% free sets comonly provided in
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Home Location Register 73 to the network’s VLR 144. A store 147 records a copy of

20 the details of these diversion instructions for subsequent retrieval when the mobile
unit deregisters.

Conventionally, any incoming calls for a mobile user are sent in the first
instance to the user’'s home network 70, and the HLR 73 provides information to
identify the MSC where the mobile handset is expected to be found, which is the

25 host MSC 141. Conseguently, in the present arrangement, any incoming calls
intended for the mobile user will now be directed to the network 104, as the mobile
user is currently registered there.

The interface unit 148 passes the AES code to a call diversion instruction
unit 148, which generates a “divert on busy” instruction to the VLR 144. This is a

30 standard divert arrangement, and operates such that should the mobile unit appear to
be already engaged on a call when a new cail attempt is made to it, the new call

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



10 preventing disturbance to other passengers. The at-seat system nmay al so
have neans for collecting ringing tone fromthe handset 110, and

generati nowdowidisal alert on the display screen 201 or pam/GBogiesddiec one on

t he headset 202. The operation of the systemw || now be described with
reference to Figure 13. Wien a nobile unit 10 first nakes contact with the
onboard cel lul ar system 101 15 it tra#fsmits its identity code (IMSI) to

t he onboard MSC 116 in the usual way. The onboard MSC 116 can obtain
verificat i dlecetad at rtoen PARley sait: hH_IQ'VFBS"(W d'éﬁchF'P'éd'eBS?cesc HEY| R!BY'%*‘Ode) to

verify the apidiRRtHefdih Yhe>fLIk Rgguser, and permt outgoing calls. However,
because the onboard MSC 116 is only contactable through the satellite
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t he nobil e unit Thexirctéhiay faxg e at zsat('nfvsnyﬂqhﬁwm@ vith pepvision it essor
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(genera related to the nunber of the passenger seat to which the
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user and t gisgb{ oiedS0BYSAPAIdISle BRe b9 Bk Heddsét PHRINI Cat e bet ween passengers.
Spare nunbers 1n this system (referred to herein as "pseudo seat nunbers”

- PSN) may be uskhe epsratine of dhe Sysiey Wi e+ be idgessibpd |"¥J§h refereRfEAP LYY nobi | e

handsets wpg kiviign & Gndti€ uRARDQHIG: Makesldditack fwitH he BHBbA deAlIBSREEWOIO/ 41317
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onboard systens_a user cannot receive calls unless the caller A 5 knows the
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station. ( Léecusarllcf)zlajc.!ﬂgleg e;n rt]agct:t??\ettvvg'lt( "/tohﬁ |9F.) %%asenn?e%rt tloI a%gkeozhe mobile unit 110
appear to be working to a conventional mobile switching centre 141.

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

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

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

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

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

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

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

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

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

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

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



10 an aircraft is not nornmally released to the general public until the
flight has ended, for security reasons). The present enbodi nent allows the

host net wor nslate the called party's IMSI to an Ak whi ch
i ncl udes a Sys(;eucfgggeat nunber (PSN), which is allocated ranch'nflﬁlfromthe

numbers left spare after codes have been allocated for at-seat term' nal s.
The transl ation takes place in the host 2a¥etwork, 15 without the need for
the caller to know the AES code. The tenporary onboard identity code PSN
associ at ed W 1t Habeprevibustd cpmaétgd Sthe IdHBbarHsmset u1geahd @ot Bebseflently dddvSC 116
whi ch sets u over the te emto the host 141 of the
host net wor k%? Ef”?%ttgf) PS8 @g 'Eta‘eYﬁfrWﬁ m‘a‘f'fﬁs!’? naciy e 'Mggﬂgﬁ‘tt@f’l ite
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radi o antenna s?/stem 44 for nmuni cat i n%\svmth t he onboard, system 101,
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functions to ro(;lte cal to or %%omthe ublic switched tele hone net wor k

(PSTN) 8. WO37 223YF MO B8R b3 591e \29’% R taclydes 3 pesudnsRalyR €S em 42

in the satelWwhick igrauoiled raidomty f:emrﬂrrel A6Bbéts d&ﬁtaepaf‘eQHit&l EddeB N#Vkthedd Which
r eads |dent|f'd§cat|on data tr ans%} ge from the aircraft (ste 1605% to
hi

i dentify the®ORHeR PHEFSe SRITT Ara0sigen dakes placey iy th eaF'P @RS 1 i ng

for any c |'withdehe hdbdTorine @allr hd kiiiv BESAESTEdHe. Whi ch rai ses invoices, 5 or
interacts with the systens of a credit card operator, bank, or other

t el ephone oper at die t?‘ﬁp‘{'ﬂé;‘ qbeard identitys eode RSN. assgciatadayWiviher called party’s

Irﬁcé?gﬂi ses tiws) |i§/|5étugfe6&63tﬁbtdnﬁdarasl\g‘a‘be1 f]amﬁ%n &&Bé ubdégabn bVer fReiskdird t he
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individual subscriber to the satellite system or, if the user does not have an account
with the satellite systern, credit card details or other details to allow payment to be
made. In the present case the onboard MSC 116 provides the celiular telephone’s
code (IMSI) as the subscriber identity code. For security reasons, this code may be
25 encrypted. If an outgoing call attempt is being made, a call attempt is thén made to
the number dialied; otherwise a special code, referred to herein as the non-call code
{*NCC”} is used.
The satellite ground station 4 shown in Figure 4 has a radio antenna system
44 for communicating with the onboard system 101, through a satellite link 6 or
30 otherwise. Signals are handled by an Access Control Signalling Equipment {ACSE) 40
which carries out switching functions to route cails to or from the public switched

telephone network (PSTN) 8.



the PSTN 8 (step 1606), billing details being passed to the home network
through the host MSC 141. If the caller has not previously been

regi st er OOy special non-call registration code FPST{EBAM3N L ACSE 40
recognises it as being an authorised free call 15 to the host MSC 141 and
processes it accordingly (step 1607) 4 retrieving the data and forwardi.ng
It to the interface unit 52 in the host network 5 . Calls using this code
are permtted by mgcrmbsasﬁég%eﬁar@gﬁ%mzsxsw“é%emearduhdt&sné,{ﬂ has
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unit 148 then retrieves t dentity (I MSI) of the cellular teﬁ ephone, and
25 t he ABSeratentintipeopresens Qﬁﬁbdaﬁ@ar%mnnmmwlss(ssqr%peqmﬁes RheyuME! 13) . The
| MBI (de tHe 1 Y ehyor ion unit
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t he same 'eaigterashwith the subscrber| rumﬁgetnemem@me 4Zotas avitl ghertly rhegdeserihering
through ofg, G bf telbfs SliiHokiaRPusify tH el fon?YislHokflich Ghbbiing T ef or e
informs the user's Home Location Register 73 that he nobile teél ephone
is nowd e@dsmlémsaer/s\m @ ffereanyeaaiidrorn amqnt{ogtcbiﬁt@mltyrm'wea%mnem%m i on

Regi ster +hd PsIROE qsteb Nos, hﬁu: et *B@iﬂg ksddStd ' héife SERIGH tiltohdh Nost

MSC 141 (step 1612). 01/41 7 PCT/ B 03091 29 It shoul d be "rioted
that, al ttehgst MeGi 1§"t1ered Wth the host MSC 141, the wuser's nobile handset
i s not operati yekye %Qﬂé?eﬁése%% Cbr&\h@uswj%tee g?l%;led The HS$BCIaI %Bﬁi GQIP
handset, may be on a suitab ye%gg)cﬁ vehi cl'e anywhere In t d within
the coveragetraiosacase it Heed b AG Ecognisesgt ag b!me 3&5%4*“‘!3"5%{’81’ call

i ncl udighgaRy heivsei 1@l édﬁsﬁrbblé"skésoﬂ%cc&}aﬁgl?q}t%pS\%@b) By réth@vmd"%“’d tpcation
Regi ster 73 to the host network's A store 147 records

a copy ofandhi@ryerding| it tefthe jnteréace; yniy 82dn th?}é‘?%ﬁ?tr"@ﬂé 5(sFalls usmthis

Convent i ok afe pewttbmv%e&us&érﬂbsr fri@haeniBaPisl StemSES 366 irSBBUMBNRAdIE first
instance to the user's honme network 70, and the HLR 73 provides infornmation

to 10 i demrrepusiydepmcegiiiered Witdtnobi | e handset is expected to be found,

whi ch is thﬁ hask HYSCndthork @NERAWGNhYgenbfll, LA BY BRE8Ama 5 aREGRERY . any
incomng calls
ZOg home network 70. In the host net_work an interface unit 148 provides certain

additional functionality to co-operate with the satellite ground station 4.
When a call is received from the satellite ground station 4 using the non-call
code (NCC) the ACSE 40 transmits the data to the interface unit 148 (step 1608).
The interface unit 148 then retrieves the identity (IMSI} of the cellular telephone, and
25 the AES identity of the onboard terminal 201 (step 1608, Figure 13}. The IMSI (de-
encrypted if necessary], is passed to a network registration unit 145 which
exchanges signais with the host mobile switching centre 141 in the same way that a
real cellular telephone would do if registering through one of its base stations 74. The
mobile switching centre therefore informs the user's Home Location Register 73 that
30 the mobile telephone is now registered With the network 104 (step 1611). The Home
Location Register 73 records that the rhobile handset is now registered with host
MSC 141 (step 1612).




I ntended for the nobile user will now be directed to the network 104, as
the nobile wuser is currently registered there. The interface unit 148
passes the WoS1amie to a call diversion instruction 15 waTicB86)30mhi ch
generates a "divert on busy" instruction to the VLR 144 (step 1615). This
Is a standard divert arrangenment, and oggrat es such that should the nobile
unit appear to be already engaged on a“ctall when a new call attenpt is
made to it, the new call g:rrgt is diverted to.a specified dlr?ctory
number, in this c'és$'°?'ﬂebeAE‘§e Bite hough regigtares AW Fsohess NISK 14 TTfhss

di,versi on i ngérdfbbihdr@pdtas adt aputatiVeRVéshntcted Qo ithé hbstalisoN ahelrre Lgert he VLR
144, Finally, the registration process is closed by returning an

aut hor i sat | GRd dhedeandgstomay e %@sﬁ“'t&ﬁt equipradyvehirde anpyhers indpe Nﬁ’ﬁﬁd‘éﬁ?ﬁht

system 42 ( shepovbfrbB)ardatof tid sAuiehRidRle. t 0 be recognised as a valid user
identification for subsequent outgoing calls. 25 O course, although the

nobi | e teﬁephone e wser's detailgopcipding qRY Hyeesiandesirycdians rasg inextesent by id i n

the host's Woﬁietwcaﬂnd?ﬁﬁédléié‘r T2 b MostlAdhwdsk’ JJQLRQMQ%SOI@?Q) W0sthfaer47h0St
MBC 141, it is not real %/Fthere and therefore the host MSC 141 is unable to

connect i nc&¥ROF & eAPYofithe datailsilighese diversiomippiaugtions fter- b8Adnt i onal way, or

to identify the gshveRildnally,UshyOiRBrming "l 35kt hetie( S3Mr L1 QEntOIT the DRISY .
ready for calls, etc) of the 30 nobile handset 110. Instead, the system

responds t o NBtange|tohe aieris hemainetwerkGyeandfbe iRy da RAPYideS: iBfosmatiRtietd o

Figure 149 WabradealtbcabhddRbe hivbilAndset RPexbéltbd. tol e rdURE; Ivhich e uhome
network 70 to which the call is initially routed obtains fromthe HLR 73

the current PPHcMSord4df Ganeeane i/ in they PreSePiCBUBNERIeRMY, 2Ry IRPFING cedf ephone

(step 1702) jntamtfdaq0r {HRGREDIIE WEed Wl dcdeBE dir¥ered d bR AARLIMB4, 14 ne midbileeCt S
the call there (step 1703). The host MSC 141 in turn atterrpts to transmt

the call at“ﬁ?é’r’rf)t:”'f%‘“t/ﬁ%g'ﬁffﬁﬂé‘?ﬂ‘?y serving base station, which is in fact

the interface unitnhe ihféHac8WwRR 14&0Fdssed thd lae:;dsoagqargeesu BUASBH Wetrukdready
described with reference to 5 Figure 8) has been carried out, the call wll

not be coPn&Bi&§. pdicbeneEtes ayrivest o sy’ '"ﬁt'élci'?'hF%FhetYlé’d‘%éﬁEeH BtHe home

MBC 70. O hehigli$ @, sthddrd A& Eﬁé‘cﬁ;e%hi aa&%pe@wscamh ! dhiguibl @he! MdBileBuniOUSY "
signal to any such request (st?efg . Note that the interface unit 148

has no i nf oBRRASF 37 bEAYPLY) Prigeesreon Ialfé’“d’lﬁ'éﬂf‘a@ inAY aallaattemt is mededeit ghe uni t

110. It is meRely AtdnipRaediveRed d!l2ddeckiBE dBEGRE ntRBd fh tHY Lask feERNSE to
a call 10 attenpt when the target nmobile unit is in the "busy" conditi on.

The host NMoeede gllocgted, octrynakjlet ynit. "Thiss giversiogastructine TREJAGHS AT Rre s
20 instruction held in the VLR 144,

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

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

30 mobile handset 110. Instead, the system responds to a call attempt as 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



incomng call currently in progress to that nobil e handset has al ready been
diverted (step 1707). (This is a standard procedure, done to ensure that
cal | diveVep¥Hil7are not attenpted if they will not ac®GRGBVBMY¥ceed). |f
there is no such diverted call in 15 progress, the host MSC 141 retrieves
the diversion information (the AES) fggmthe VLR 144 (step 1708) allow ng
It toroute the call through the PSTN 8 and the satellite system3 to the

onboard Saﬁ%mé&%o&émep 11%9) -andl%h %mﬁb%éxéérﬁm P Ind RbdeANsE M ng

calls to a nod he onboard é_gstem according to the AES code. [f the
node is c@rﬁﬁ‘-&:ﬂ'@d’aﬂéhﬁer@aﬂ’ 14035 ?ht’@rWﬁéH" '"Mntahfem%ﬁ 1o trapsmiitthe y r out ed

to that tssunstrf@,hpt tlaoep@vc%vrenwsértrh§ bgééstat.wewﬁﬂnes ot O.REla?faEQ uffie PSeudo

seat nunber, which onboard lite system sw tch recogni ses as
meani ng 't h48 (stee T4, lfsthﬁdfliﬁ?n?‘%ﬁﬁt%@eﬂéfeaalmd% cteemb@dtwh trefetelnee émboard

MSC  116. F.gm% s?rm%@h Mifred 36, ‘tﬁeeéantvhﬁ ne{ egemateagi&equsi iﬂﬁ;ggﬁanom the

menory the cellular 1denfity (I corres Ing to (step
1711) andist rrensnzgeéoméct% thﬁehqs@ﬁ |M$fé meova se. ﬁhﬂds‘@ﬁaqelomitawamg t hat

i dentity h‘ﬂoﬁ,gﬁ A0 NGRS £ Elsy” SERQ% t set q};%t (s?QBUﬁds'?eNét@ttﬁéﬁﬁE' on

bet ween the onboard M5C 116 an Is entirel fy conventi onal :
ordi nary interteceunit 348 hes n%'e@r'aﬁfdpwsgﬁrﬁingltm trug @pereting statepel the mabilei r ed

ot her t hapy{ hgo Siy ?{'ﬁl\%l?éik: ergf%%d Yb SFnukE thd farit SHoKRle td?lﬁts reké}}ngé Q@E' pal

"roaming" 1s permtted a second call attenpt I's nade to a andse
al readlP i attempet, whenetha cagesmobilg ynit is érethei “pysyt’ mndlrane- divert instruction will

not vork as It 1 fdsk gy 1900 Rebefingike QY- SRl [heb AN SRy The

default condition in such cases is to arrang@ secon 0 be
di vert ed ineoming agh spgenthhinceregiess i thas mobfle nméWﬁg airwdhru@eh@mrtv@

01741317 Reel {REY/ ﬁ'ﬁgq} a standarf M‘aﬁéﬂu@) dond %o Ur_ﬁﬁ'e Y &l GiferSfon g@tno@ message

to informhimof the new voicenmall nessage. I S nessage wou normal |y be
sent to t#denpspd ik they will et @stualiy suagesd- of ttherehigsmo xeh tiverted dabb in

CO- opefat 3greld e (HAS: MBEHBRGELidled thh4diversiBn tn%rmﬁ%t (tﬂ\@&éﬂﬂro&mrtﬁé‘sm ts

the data meSsage to the interface unit 148 (st 11). In order to
i nform t h¥LRislé? {sften Haoﬁb\ﬁ"%'F‘Ee"‘ e Puteetheaerll ﬂi"ﬂ'és"i Fheef’ﬁ'é’&es @n¢ 1the 48 now

regener at gagelptlgesygl@;,ag & Bt ob Al syb e fl|seéh §P1d)he onboard MSC 116 via the
satellite system3 step 1712) for alerting the user term nal 110 either

during the cal Thegenbgpidegystemel{ifs routes ingamingherils tosy sodencf ghe josbeard | f
mobi | e,  bgjstdn abedP@Ag &ﬂo e At e&&f if:thé Rbdle is nhé¥tdd fi0a Fedl 40kt tefhiFhat i ON

may require revision fromtine time. For exanple, the "I'nmar sat "
sat el |29 ethgea &ﬁ'@awp%eésto§ba¢épwmfgleﬁewa\tqrolnah§ cgsg, dhe pedescorigppants each

to a pseudo seat number, which the onboard satellite system switch 113 recognises
as meaning that the call is to be routed to a node connected to the onboard MSC
116. The onboard MSC 116 uses the processor 118 to retrieve from the memory
119 the cellular identity (IMSI) corresponding to the PSN, (step 1711) and then

26 connects the call to the mobile handset 110 having that identity in the conventional
manner (step 1712). Thus the interaction between the onboard MSC 116 and the
handset 110 is entirely conventional: ordinary handsets can be used and no initial
authorisation is required other than the standard procedures used to ensure that
international “roaming” is permitted.

30 If a second call 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
diverted call to that number. The default condition in such cases is to arrange for the

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




provi de cover for part of the earth's surface. These areas of coverage
overlap to a large extent, but nevertheless on a long flight the aircraft
may pass outw@bhidig area covered by one satellite into tp@gcsmmes by

anot her. This causes a small but 15 significant change in the network
address AES of any term nal on board the aircraft. The aircraft |ocation
regi ster 41 monitors the identity of all3%ircraft currently being handl ed
by the satellite ground station 4. \Wien an aircraft noves into range of a
di fferent saneark /O Thenwsecamay alpgdesi it immessegs oelffRsmaBinbpf theasri tting
anewcall = Gh¥GhSI ARsdage! THE bbb Qudite ndfhRi 8 cciid BRImAIK W] Whkh
incomng call attenpts are 20 diverted to the new network address. (AES) of
the node cor reRAsENt g host MRE t4dr @i brato-oner@inglwitle theniaterfape utit VéBssothest or e
147 i's not_upgdatde 1'>iqtt?an§|lnﬁ9tﬁé1a£tatnms§a%<}%%h9%eﬁéée%ﬁ £ lstep 1 F RGN 11
progress. There Is usually sufficient overlap in satellite coverage areas
t hat hando%eprder tavinfere thatusen oft the mrewhepice meil mepsaget thednisrfaes uritm4®h gow
arranged to 3Cthe RS st Forl forlvBrdlgO ABod SO 113 vl ipght the
user nmay dec? eﬁ?rﬁéaet g no Ions'ggrael V\?rsﬁ’_és tdoghgj\r/e ios ocal,\*‘ls df ve?’{aed to the
term nal 110satglite svstere Bdstep (1762} for Flegdingribe usat teBinal 14 Owither during thef ealle f ai |
to locate thg, ophiid &dgandset 110 at the next registration update. As
previously discussed, it is also desirable to disable the onboard system
101 when the air chathe dnboard sypierrodh i ivsdlfamabileg beinp oavkwian! ameiesréferalice

W th aircy@f Fou%xgttg TRat 3brntititon %ﬁaycfeb&ibecﬁe'v' iR%dHh tinfh 1o 'ﬁné.l Fd *bgar(@& the

di stractions to passengers In the event of can energency), and also to

avoi d i nt er f éinmatset"whatpllilgasustem gpmorisesoseversd ggessatinnary Bhislitasnaxhichceaths nay
t herefore be r fok ' I 10,

ei t her by th@g’gggi%b%?é’w%g'trtmg&?%%gﬁ gaﬁ %%H%F‘Iéegé'c?%sé’f %E%éa%?ﬁ%i"r?é \%g,

01/ 41317 PCT/aGROtOBObBYt neypribelesscaredl lang flidht the rayetaft may dassaowtnf thQ awhi ch i s
i ndicative o o e d: lourne ' Wnipg to
dest i nat | on (o, LT B R thoP so QU Unodhlte "l R £ SRR,

| ow al ti t llesigdifigindchenge iotheunrtwotaaddresseAESef smi teminghon bprseithe aigradth
receiving a 5 Lat i | .,ens.. 80 i A

netvor k 104 105 praet S@KLR el 8) it GRS Moy o AU prkdily 1R, .
(step 803) hardliesh by the sdteilite grourvestatith B4 Witent ap aBO4it, mevesriatpyrangs bbei ng
the user's o ' E NS A t ' : e.has

| eft the ai r}g{?fgﬁa '?' k %%@%ﬁ%{r\éﬁ%@ dgﬁ%‘%ﬁﬁ'tgﬁqﬁ?g%ﬁ{i%‘/ﬁ e né%ﬁ%@;g%fg cf’TO

whi ch wi || rdigersioarinsgiuction teethedddAl 14dbt sgothiat gry furtheeinsoming7&)l atiemipty areng t he

Eﬁg%go\fﬁc} OBivEe8l B'RE ndw ndtwdRSabRETALY of Btk ctie (dRLSAHHAD b ThIBRTRA the

110. Note that the diversion store 147 is not updated.

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

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

30 critical ‘point in the 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 118 for all the

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



not be in the sane network as the local network 70). The HLR 73 retrieves
the user's VLR settings fromthe previous host network 102. Because the
ori gi nal WRRUHEa has been restored (step 804), the t EGBEBI%Y vert data
used whil st the user was 15 connected to the onboard systemis not fed back
to the HLR. Al data relating to the zpser can then be deleted fromthe VLR

44 in the "host" network 102. In use, both parties to a call, and nost of"’
the cell uaaact@%w.g air&BfRIs2daRa bSO 2RIt .sTn&c&%ldfltﬁé |rﬁtﬁ’n€9p%eof]t§9
co-operates wth the base station 112 on th aircraft as it would with any

ot her basioumey sush a;szrtlmq" feM3BiRa te degtinagan K@g‘#@?féﬁ"e#SbYZU\el decrmft's fligdtt he -
cel [ ular H\%{mf‘g&%ﬂ? shdfendS wraﬁmhy d@s;wﬁdmbxf tmengﬁfaf,&/s% Mdightaggl routes

i ncom ng ca accordingly. This invention therefore allows connection to
be nade wWhe’ldnventional handsets 110 using standard cellul ar tel ephony

equi pmefit . The o PREtRAP Qé-régtl?rah%tsui\@p(s’ltéﬂs 204 édieg@l]ﬁéoéf d}hy%si‘les are

both largely conventional exce he nunber franslation functions
carri ed oottwork f1G& retievess H@@'@B‘ahﬁivﬁfé infegmatinpgfromughe gtare 447/ rigtee B93bi | i ti es,

J USt one apkioBGhddih (i VLRMAW p SRATREobp Roskdhir the s TR Sbiefby A T bor ne

MSCs 116, any re in the range o satellite system 4 . To allow the
use of t hdivert instruetionisayrematisalt.em 201 for data nessages, not suitable for

transm ssion O\tﬁ{cetrtbenfssnm a,ech.éa#@lthémee.sm %Withﬁ' dhd mddiit 9illiHond OT M t he

30 interface unit 52 (Figure 5), 8 (Figure 12) iIs provided wth a data
handl i Hy pGcwbishr willaregisterf with r'féeéi’qﬁ' mgt\d@!#a(e@sfﬁ‘ge@ V%GPWE&“@\IE? a

packet dapgne kehédh %gusmf 7450t Ré I&Qﬁoma@(n’o@tr@ﬁ% gé?{e?a{?QEéij.@ 73 l&ﬁﬂ” S

currently associated with the interface unit hese nessa

i ncl ude SV hecin $hgjeame aeivork axihstipeal nvaqmmmm %T‘J@@@veswluse 8
cal lers, gpgl saMR mmatﬂg%gﬁdiﬁrfﬁgﬁget%rﬂ ki'§2 Neaash fhéjonbfrﬁpvm Hﬁa‘%la? rt the

user that a rressa e has been sent to the voice mall system format of
such a nebegagtestared JHERNBPH. Fh@)l}P@ngarVaﬁﬂ’%éaﬁQrB%@sWﬁﬂ éﬁﬁFﬁgWaﬁd

recei V{ggcddnebiad 35 M8 ohBbakd %&n }Onotfa8 Atk & B HIE SGPERa P8ReRi el | Y
consists of a data payload 901 and an 5 address 902, which is the ! Ml of

t he desti K comthepiel Iqtgq Epmdhe VER 4GP shozhost \asworkh03. nt er f ace uni t

53, 148 recei vegn Sligh bﬁtfﬂﬁéﬁeﬁ§sﬁggﬂ(§ﬁtﬁ9\ogpg} thé celifhr hétwek,f égarait he data
acquisition unit 54,149 the data network dress of the at- seat

ent er t ai nAgrAmEly-ethe Pl‘ﬂ'P'aQG&'eQ!lﬂ"P e’§;90?RjPlPﬂja'196 witetheskasesstetign dlaonithent ity

whi ch  wagi@imt @k Ralouidonie 9 bthe bd3e Aatich ‘M%éhéh@ﬁod&%bﬁ reffstdtP3 When the
user carried out 10 the registration procedure (step 991). The interface

unit 520 1wsntﬁee§tthgéﬁ@ﬂ%&f@gepaonedbl%aeaaurremfbr s94ed RridbeBest(MBEp 4do2nd in a
form suit alate&d HOEmihG AR asSdr@RgIPY Thil @ndRton therefore allows connection to be

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

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

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

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

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

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

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

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

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

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




50, 141 (step 993) over the packet data network 9 to the aircraft, with an
address header corresponding to the data network address of the user's

at - seat terwownli31201, 201. This data call may be a short POE&BaRE3LI0
indicate that a nessage is 15 awaiting delivery, and displaying on the
screen 201 an invitation to the user to gial a special code on his handset
25,110 to accept the nessage (step 994),"and any charge associ ated with
it. This acce ance rapsmtted back, by 50, 141 to the
interface unfe 9553 aﬂgéi’{%F‘Eﬁs{dg%?e"e(af?ﬂeg\éﬂ‘:‘?t'@%@é@@ﬁ '“@55" {7"8%“5?5%‘% ed if
i t. is not reguhdseslgd Kes bEeRIsent 1@ A6 kbioyIRA G9sRAC THE fdteat bEfueha meskege/isng a
20 data nessage). The interface unit 53,148 then replaces the address
header (the FR}BY') “"9'@@‘"?% and,the pracess,off sepding aps Eecayins i ‘Fﬁh%{”'éﬁ’olzgg@ig

i dentifying the terid oddinal@lessdtd 90BaREM) IbRdisth e aWM‘tSQsﬁﬂoédlSe*l fa0d an
suitable for transm ssion over the Packet data network to the aircraft

(step (996%, 2ddress 90¢. yushdis She, MRk of thedestination mpbjle te('%PhP%‘f'EB'ecPéﬂa net wor k

interface 28, 204 Wﬂérv&mmiéaec@nmaed@%e&.&élmratdaiy%eegagacl&eplgsm gan
thus be transmtted to the interface 2 204 over the packet data network 9

(step 997), Etriexepifag gheydata agquisition ypit ﬁ4a1ﬁ9afaard@s%nwade?d@% of the &t

payl oad nmade sedifentértdiftfert el 2067 EBrid8horAIHGDR! the lidePd delividd Gddiay) GARNI0L
(Figure 9b). On receipt of the data nessage, the on board data interface

28, 204 extr #@f §ﬂ9lee“vt Previded o thesetryrcayisiiiopamitddi ] 4when thejyser earted out
(St ep998) 1@Nthel ARMRtratibre Brdcbdure IS \WodYathelimShRk Jritf 63,788 ndlel gbribedtbd bi ed by

t he address 912. It can then cause_ _display of the dat'a nessa aél oad 901
M8

on the screefata@e!l §p Hataddipss fpen 489, in érf?ﬂfha‘l‘“a{’?tf@b"g%‘)'ss' 1'7pe

PCT/ GBOO 03088,1434steb 953 D08 the HaRk&Cddt® Retvwork S0 trhefblrcﬂ‘a&f v@%aéfplad“dréﬁ
ensure that the user is present when the nessage is |spla ed, the payl oad

901, 912 canh@adep cpriRsPgRding to Jhe daksy ﬂet&‘f?&e address @ ithe, Usel Fs &5 Seatcte[mipalr f ace
28, 204 to whphbehdThided4t&aRINARS be f shélf MAXLRA Wiidate 34t £HRisedqai Bed

sequence of keystrokes has been entered by the 5 user in the termnal 201.
In the enbddPyaitipg geliveryydped displeyigs @n the sereens 2Q} pa inyliatiemirthe veeryR@ial 21 has

simlar featysef tcadd RASKs Handdet 28H To0to BSphRfe 51%5@5% (85° DONE G dn)

reference to Figure 9 and 10. the invitation (step IS sent as a voice
message to t RRErgsassocigtednyvighit. This acmaqeedﬁﬁ@ssm*ﬁed@e'f ‘%Vowﬁﬁdéﬁi’lef‘vsﬁl s

at-seat ternmspaha{ ikd v Héridce Jnha.":B]-QAfSJE&ép wsi (bﬁesaséfé& é@z -higs ﬁuﬁ?
nunber), either by key presses (usin codi ng) or voi ce

The accept ane®itteddh itji§ noh eganirest 'p’é?"PdPrPé&"W@@get ﬁé’elaf@f‘@%befom fecelvlng 4
20 data message).

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

995) .

the original data message with a code 912 identifying the terminal 201 and
encapsulates the message in a form suitable for transmission over the packet data
network 9 to the aircraft (step (996), with an address header 910 to send it to the
25 data network interface 28, 204 serving the onboard entertainment system 200. it
can thus be transmitted to the interface 28, 204 err the packet data network 9
{step 997), effectively as a packet with an address header 910 and a payload made
up of the at-seat terminal number 912 and true payload 901 (Figure 9b).
On receipt of the data message, the on board data interface 28, 204 extracts
30 the data message payload 901, 912, (Figure 9c) (step998) and identifies the
individual at-seat terminal 201 identified by the address 912. It can then cause
display of the data message payload 901 on the screen 201 of the appropriate
terminal {step 999).



network, rather than the data network. The MSC uses this information to
generate an AES code identifying the user termnal, to be applied to the
dat a messWEOVSBY (Figure 9). The host MSC nmay store tRCI/EWBLr use with
subsequent data nessages, 15 allow ng the host MSC 141 to process further
dat a nmessages without requesting thisgginformation fromthe user again. The
request for the user's seat number nmay instead be made when he first
registers his tyelophpdg ,Jra@,cemm :&mwhe%ﬁar}vﬁ@131&suésﬂ4ab%h§]%ép igation is
itself nobile, being on board an aircraft,

termnati omsﬁcﬁywheq the meseageds slispiaveda thienpaviandt 96, SFZmaremnpn@udet te :
"1 MBI Sal passtfhed 30 bnéewﬁaeﬁtc%meeqngnaeﬁécéﬁyeﬁ& 1§ SAThakI GO Uninth o1 |1 tes,

whi ch eacﬁasrow e cover the earth's surface ese areas of
cover age Gf/thel rayload usgtil epgéefewem seqygnce pfckaystrpkdsdws hean antetpdpvithe ght t he
aircrafg ey iR e% aldoit he area covered by one satellite into that
served by anot I's causes a small but significant change in the

net wor k addr es slndhe amporéjavpm ofi Rigures i hriand [1 2dhisiastanded thet therBa A1 habe

aircraft logal kQR,és tJ s§ td%Ecr%d Wilﬁ%§ctﬁaﬁéj§5’§6\/{h§] quthaljel‘eréHcE gpaft

currently el ng handl ed by eac groun station an aircraft
| ocat i on iFigutep8aanddlO.i the devitiom istem A9 ds bent asoa tMoise megsegd 2@ theynser 5,

148.. The g gHal 41 ¥EaRY BRorpES the!Ghdr A i Emtb[iﬁ%i@%%irt % &Xctlc;arfﬂgsm tting

a new caII Iversion instruction to t SO t at any fturther
i nconi Hg eseriwilibe esirdsfon his septuyrelan. Eeisharthy key\pressesudsingaRIEME sadied) of he

term nal . ,Najge3dpg9bs. hﬁ'\edh?@%h%h? r ggé fsett@?efafg pér?or%ﬂ Mg%§QQ|c§bt e also

that this does not affec progress ere is usually
suf fi ci enhetyask,|ragher thap dhe detgaetwersThe Cma@meeﬁowawnnémewtelam te or

base stati ; I s in
pr ogr ess. A%Q -cto-g? mﬂ{-‘#}ﬁ{g}ﬁé\%‘;}?gﬁﬁ 3?% %%#%O‘%S%Tex%gg QEIQéﬁ efL 15 shows
a process 9-0fhe hessr MSpt MAy stere| tisnkhede fdieussniyishr sbbsgaseatrdata messages. swi t ched
of f atqfi }4‘? ?rfleatlrxés'i? MIRER 34 k9 Bro%g.#l ﬂlrthgrt &b SR sdlek i Fr%syg‘ét&g%égﬂg this

| and- base systens or wt ectronic contro
vehi cl e, !ftiom@ﬁﬂ@)iff@@ thguiser agaije rhgdsquast frsdhel usesfs sast almbey ma\armstesﬁ of t he

satel | 11 ¢ b o iR @R ioR) il tdfrnn 95 i il WRo6AINIY 116 suitoh the

syst em of performed rmanual |y under the control of a sensor
detecting int er4\%ﬂ@n@§“'f‘?*dﬁﬁ ﬁéﬁptﬁy"qbdeu 'éF"bh% boertda&n fegafy gall pouting to

OPer al | ONfat G64fHaeioRndhf relife NORIoR! o SR Rl WA, 6o fifarsdth O a

undercarriage, lowaltitu ght on wheel s”, comunicated to the
onboar 8% syeqe@m wt%aﬁ@pw%t%erébsﬂqsmowv Satsljses whighh epchsprevide cover

di Sconnec%rgﬁrt]tg tﬁ@@bﬁﬁs @ﬁﬁé‘d}, Fh&Waredt &t @lagh SveRIEEhoHd Rfhe Xtdnbpypnboar d
system2, 1 step 15
nevertheless on a Iong flight the aircraft may pass out of the area covered by one

satellite into that served by another. This causes a small but significant change in the
network address of any satellite terminal on board the aircraft. The aircraft location
25 register 41 monitors the identity of all aircraft currently being handled by each ground
station 4. When it an aircraft location is updated, it sends an instruction to the
interface unit 5, 148. The call diversion instruction unit 56, 146 responds by
transmitting a new call diversion instruction to the VLR 51,144 so that any further
incoming call attempts are diverted to the new network address of the terminal. Note
30 that the diversion store 57,147 is not updated. Note also that this does not affect
calls already in progress: there is usually sufficient overlap in coverage areas that
handover from one satellite or base station to another can be arranged to take place

when no call is in progress.



for transm ssion over the satellite link 6 to the ground station 4 (step
1503). This signal causes the satellite ground station to invoke 'a call
failure nodwdamdisimy call directed to the onboard syst ewczicBafidbesnif t he
specified vehicle (step 1504). Any call now diverted by the MSC 70, 141 to
a nunber corresponding to a 15 node on %oard the vehicle (step 1505) w |
then receive a "call failed" indi cation>rom the ground station (step
1506), without any. S }‘ UI red, over the satellite link 6, 206,
406, 506. Such fai |'9é'6*’q Egls |°r° B fopinteraenting selsowhemire0abeaid sy8eP'2s own
diversion i nsd7 WChwittited &ff @t @nd3ywhdiith QbbraliliCc8ld idtddere2fith cdibntiadhl for
use when thevﬁyger S t"a]ndset I S bus%Ié (step 1507). Generally, such

i nstruct i onsta(§-Pesedcelilagsygems 25 eé?&F’P"’F&%”?bPYFé%? lof $he tveficien 1 he

user's hone &gbreerquietNpeidds oh Yaardl BE 16 ARdw Wﬁgsfei'sgf tﬂééatel%jilnk‘]f?&w onédl will
record th%em st ence, andgﬁgsm bly the orig I ne entity -

CLI) of a telite ggapothes. Penf(%%ﬁwmsm)e svvwmqof[f mavgwwafpﬂn%@mmm 101

i s re-activasregndestp dopird) of o Héﬁsbﬁ'ﬂeﬁ;‘cﬂﬁ%hnte#&eﬁé&a%m h&ffsly B¥aid %sQ“boar d
system (step 1512)_for transm ssion over the satellite link 6 t

ground st at |§5ﬁ“°£’s(§ &} apsapefations); conditigm of theyvehiale.t 1sechs g3 éPP‘PY’éefgrQﬁt}h%l

station to rgxee uhdidcaiddde, flﬁh'dﬁtﬂdéme”\ﬁaéhtcac# \he@is? eE&rﬁrﬂuﬁsQatEJ'% 3”@0ar d
system 2, 101 of the sBemfled vehicle (ste When a user 110

reconnects t¥PPHd YFIFTLPY MeaPs of the contrp] daty %%1 hen jgucty astissoonesyien em
transnit S8 ¢cGRaktebq 50N il M%Qnerl@ad ih4He bBR 1M 2""‘%13 NsEpUsp2) t he

host MSC to retr| eve the call attenpt record 30 previously stored for that
user (step 1518’)"”5'1“155'%Bv?frthﬁtf’la?"'é‘h('!hk &ala thgt grayfsk statiery é (Slsée?ﬁ%d'ﬁ“sthe

MSC returns sigrdPs5ee the sstbMtel§Rind Satidd Yo (VoRP alhhilurk rn%gét foP Sny tcH? user

to retrieve his messages fromthe voicemail system should SO WS
01/ 41317 PCHegieg o ¥rsrnboarg sygiem 3,401 ofAhmelﬁtS@ddﬁhlelemeMﬁ% data messages

originally fornathag cb®hohl et By B8 MKY 90, (M‘f hd %tnu%ﬁEQmH&&%tﬂo%S
net wor k 1“3% r%eneratlon of a disp Iagaon a disp lay unit a first type,
Si

the conv Ae BBibegrdhe pehirls dstpr d @R will then I?ée't’? anse fcal'@b'f '@di@ﬁ’ﬂoari@nher
t el ecommuni aAé gRIMAd @ﬁﬁt'\ﬂ@r(l‘teﬁ q508), SHindYt Yy ﬁg%in%c}te&'lgreg'ogp % 4tk 9

second type formé‘g part of a server-based Information di splay sys
wherein the @ §. PRPorHe faRd icalls Wil be irgrawigd mwlmgsageusessrw aced

by address idVepdidhihbAibtioAd RESHEd bﬁkﬁ‘e ﬁ&t‘i\k‘& 56) £61 9419k 50 M #dPLde WRen »

generate an anended data _nessage, a 10 new data message is crea
addr essed t d"% HEerSdrapeset oy bvéﬂrYe(swﬁfmtfﬁmraﬂvmcaynstwgmnwam toadiveny t he

anended dot 3hdTBASRUEYASenRMYdySReh indRE LB er &k A& oSE Fédltloq\ogy ({s é?’ﬁ
amended dat asom?i?a?ﬁ I4r7]'t005510r\l/tlllrr%|corldr{ﬁetz Ea)léllgttelnc?enséngu' : abl teh O (Calti ay‘ \
possibly the origin (Calling fine
identity - CLI) of any such cali attempts (step 1508).
When the onboard system 2, 101 is re-activated (step 1511) a further signal
is transmitted by the onboard system (step 1512) for transmission over the satellite
25 link 6 to the ground station 4 {step 1613). This signal causes the satellite ground
station to revoke the call failure mode for calls directed to the onboard system 2, 101
of the specified vehicle (step 1514). When a user 25, 110 reconnects to the onboard
system 2, 101 (step 1515) the onboard system transmits a signal to the host MSC
70, 141 (step 1516) which causes the host MSC to retrieve the call attempt record
30 previously stored for that user (step 1518). If one or more such call attempts have
been made, the MSC returns a message to the user 25, 110 (step 1519), prompting

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



I nformati on content of the data nmessage on the information display unit

identified in the anended data message. 15 2. A method according to claim
1, wherei W@W1dt a nessage is originally formatted foFCTGCEMES| on over
a cellular telephone network for display by a cellular tel ephone handset.
20 3. A nethod according to claiml1, w§grein the data nessage is generated
by the cellular switching systemin response to a nessage bei ng deposited

inacall answering system 4. A method according to any preceding claim
wherein pr| or to transm ssion of 25 the amended original data nessage to
the serverCeMMB erting data message is created, indicative of the presence

of the originala dﬁettﬁomfss&%mngdaktsmqageg drlafhalP riRatiRl fof h%nsnméé?cmmt ion
di splay system and carr dress information appropriate to the

sel ected d?¥®H Péysflmhcommﬁ'@&cewsmwwgfw genesationt 3 displan @p & dsrianheniv|

| NSt ructy OfSa st ?ﬁb' fhel ébrﬁééi%hab(en?d"s@éﬂﬁa't esBRsE30EHR B8 tlahSmittdl QRERL 1 On
display unit so identified, 30 and wherein the anmended original data

message i saroghefctetesemmynications epetsiork for fiselgv rive at selenied Wisplaycunivef fa om a

termnati o
il 111111%°Pﬁ %’ ﬁﬁ% I%%Rl%lf\llul E%V%S%ﬂﬁ%hgﬁ%s&ggs%%éleetéef" fre

met hod accasidmsadnfogmationriy 1he edginrindpta Irrsapgevindrrineed: bie agdresrdibipraatien
message i ngly miﬁstmstamadméafd&ma@rml..tw!eedeﬁeretevmﬁanamd%%w%sgagsean\éga;t a data

nmessage it causes the display neans to indicate th gresence of
messagelC navy datspieasagetinererteh srdsesaad torthy sprver wof rtae difpesationydisridt er ni ned

i nput  fromn\Rdds @hd havih@hhe BRbndRIS@4th Fh&dadd b pE»fl@adj'aﬁgl\ﬁbferg’ﬁQH§ sefder
Apparatus for converting data nessages originally formatte

t ransni ssi eaversy the %r"mdﬁetdafaeméﬁﬁsﬁumﬁommehﬁsmqtmf lsuitaftle fodisplay then of a

di spl ay onnfrdhtidd Eohterids th@tia@ thédsabe b Rfe inforfatibh als rsymgﬁtﬁe@mbe
transmtted over another 10 tel ecomuni cations networlg or display by a

sel ect ed dinggmepdeddata gresseg8econd type forming part of a server-based

i nfor metgi on di splay system the apparatus conprising neans for replacing
the address information in the original data nessage by address information
appropri at® t oA Heeteed Sceding; @plcﬁ‘y“uhl whegeiny dhe rdata mPssag it Hgingit a

MeSSage, formatted for transmission over a cellular telephone network for display by a celiular

telephone handset.

20 3. A method according to claim 1, wherein the data message is generated by the
cellular switching system in response to a message being deposited in a call

answering system.

4, A method according to any preceding claim, wherein prior to transmission of
25 the amended original data message to the server an alerting data message is created,
indicative of the presence of the original data message, addressed to the server of
the information display system, and carrying address information appropriate to the
selected display unit, thereby causing the server to generate control instructions
suitable to display an alerting message on the information display unit so identified,
30 and wherein the amended original data message is forwarded to the server in
response to an instruction from a termination point associated with the destination

display unit.
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15 neans for creating a new data nessage addressed to the server of the

I nformati on di splay system and having the anended data nessage as payl oad.
7. Appar at woeasrdi ng to claim6, conprising nmeans for ROTEGROD/PAGIIAN
alerting data nmessage indicative of the presence of the 20 original data :
nmessage, addressed to the server of the.information display system the
alerting nessage carrying address informtion appropriate to the selected
di spl ay uni tg ca the..server to generate.control. instruction ui tabl e
to display Ete’a'n a%errf'%{ﬁgd a?rg%ré'ﬁ et%oﬁn e nf %rcﬁ% f (I}H{‘e '8 p{a‘gyaﬁer’lﬁegs%tas

i denti fi ed, messdgerranhsdet qpaséwondadatangnd veheseie vabeth tel gernel redeives pedesage t o
the selected 25 server 'ré r.eqé)onse t ara.iPs ruction frfom a term nation
poi nt assocT&a% Wi 1°th %}% ¥ A%EToM Al 5:6 eaéf‘eu%ﬁe?‘?”“éﬁ @p%%? A0 %Kecor di ng
to clai m6 #id disglayst therdatonpssage Bolyiet &nscdivies gepr@t eteamingh Bpunirem chadsar 30 9.
Server apparatus formn rt af a server-based information display system
for rec vﬁeﬁﬂn%gﬁbﬁ%‘pagﬁé?ea&%a‘bve?'ﬁe apparatus of claim6, 7 or 8, for
display by a selected display unit, the server conprising nmeans for
converting data nessage i !LLILL LU LL LTI LALEL L1 LIl CL.s WD

01/ 41317 Pl GRAFPETHS I SaMer TRt qptRoenicuBnal tormart lag apESn of
first type évat @ fizstndele0dmimnsitatioht inetvgork Hor gepkation of didigplayyort A1@ispiay onitrat | on
content of the data message on,an information gi splay unit of a second
type contr ol & ﬁﬂ?tt REPes e PURLY | teh e MeRSREPS R ¥ bn OB "6[‘%{9’“6% Ve hgtner

i dentifi®d teieBorM@nidaions n‘&ﬁﬁﬁgﬁpﬁdilﬁqﬁlay B pageRdctstl GiESIOY dhin gf ﬁcseednai Whé, f
conpri sing ans to cause the di ay nmeans to indicate the presence of a
data nessa 8fm'3ﬁ83?r€gﬁ§e?'8'§??5ﬁ€fr\?‘g"la\é" ng's'a?‘éﬁ’é’?"e‘?rﬁq‘ﬁé’ﬂp?rﬁwﬁf’mﬁ?wga user
term nal associ atdads Wbt feplabiag dhée pidtyss edimation indtiepbrynal Betadnéssagespage,
the predeterm ned ,i nput being.a password associated with 10 the data in
the data meSBiRss meihatian sppiapriate 18 158 orleRed ASEIAY YO 18 IOATHEE™ B85 wher i n
t he data nmassagesdage, originally formatted for transm ssion over a cellular

tel ephong network Lo torl cRdtiny a fewasts mitsahe G0N E: MANIEEL: of The

information display system and having the amended data message as payload.

7. Apparatus according to claim 6, comprising
means for creating an alerting data message indicative of the presence of the
20 original data message, addressed to the server of the information display system, the
alerting message carrying address information appropriate to the selected display unit
to cause the server to generate control instructions suitable to display an alerting
message on the information display unit so identified, and
means for forwarding the amended original data message to the selected
25 server in response to an instruction from a termination point associated with the

destination display unit.

8. Apparatus according to claim 6 or 7 further comprising means to generate
password data.

30
9. Server apparatus forming part of a server-based information display system for
receiving messages generated by the apparatus of claim 6, 7 or 8, for display by a

selected display unit, the server comprising means for converting a data message

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

in the data message

10.  Apparatus according to claim 9, comprising means to cause the display means
to indicate the presence of a data message, and means responsive to a
predetermined input from a user terminal associated with the display means to
display the data message, the predetermined input being a password associated with

the data in the data message.
11. Apparatus according to any of claims 6 to 10, wherein the data message is

originally formatted for transmission over a cellular telephone network for display by

a cellular telephone handset,

e



