WD 01/33886 PCT/ GBOO 03084 1 MOBILE CELLULAR RADI O SYSTEM Thi s invention
relates to nobile tel ephony, and in particular to systens for use on board
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have a range of the order ojoBntemlidaRrabidstbgie are a nunber of speci al
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exchange radio signal's wth other base stations using the sane frequency.
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coverage, satellite tel ephones are avail abl e. However, these are expensive
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provided on board, such as the service provided to several airlines by the
appl i cant a@gﬁgm ange radio signals with other base stations using the same frequency.
This assumption ceases o be valid if a mobile unit is several thousand metres above
20 the ground, since it may be in line-of-sight of a large number of base stations
simultaneously. Moreover, although reliable handover of a mobile unit can be
achieved from moving vehicles travelling at speeds of up to 200km/h, a typical
passenger aircraft travels at speeds approaching 1000 km/h. Airlines also impose
restrictions on the use of powerful radio signals on board, as a precaution against
25 possible interference with the aircraft's electronic systems.

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

30 telephone within an aircraft may be prohibited.

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

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

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



under the Registered Trade Mark "Skyphone". This uses onboard term nals WO
01/ 33886 PCT/ GBOO 03084 2 connected, through a satellite |ink between the
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20 to the cellular network, so conventional cellular radio location update processes

cannot be used to inform the user's home network of its current location and allow
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

25 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 traveliing. To this end, systems have been

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

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

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

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

to the user’s own cellular telephoné. Systems of this general kind have been

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



cellular identity, or it may be an onboard base station capable of wreless
connection to the user's own cellular tel ephone. Systens of this general
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0915577 (Rohde & Schwartz), and United i ngdom Patent Application 2310973
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user details inits "Visitor Location Register” (VLR), in the same way as
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i nstruction, which will appear to the swtch |ng%systemto have cone from
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specified d rector H‘o thg} of th
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(whi ch | 8 rt]:gge gu eqr:gr;[t}oYler % wgscﬂ?tclgec%nnected The interface unit also generates a call
diversion instruction, which will appear to the switching system to have come from
the mobile handset, by way of the “Virtual” Base Site Controller. This call diversion
instruction is set up in the switching system such that if the “Virtual” Base Site
Controller responds to a call request directed to the mobile unit with a “busy line”
25 response (or some other specified condition), calls are to be diverted, through normal
network interconnects, 1o 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 “line busy” signal to the switching
30 system.
The interface unit includes a store to record any diversion settings existing
for the telephone apparatus prior to the diversion to the second network being set

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



the interface unit), but instead always returns the "line busy"” signal to
the switching 30 system The interface unit incluydes a store to record any
di version settings existing for the tel ephone apparatus prior _to the

di ver si on W@O¥&6second network being set up. This al | BRECEHMBYset tings
to be retrieved when the user disconnects fromthe WO 01/ 33886

PCT/ GBOO' 03084 4 first tel econmunicatigns system so that they can be
reinstated in the switching system of The second tel ecormuni cati ons

system or transferred to another telecomrunications syst eri[;:g V\her;\.the
n ]
EF}ée st5t T

t el ephone aifphtelecpnmuicatiops, sysiem. P that theyafan Pedpipst WM 8her eby

initiating &shandsr he PéeR6RA eRcomMOnitatons Veyster) “or BerassfelvedSi tbe afathér ol | er
to the real one. Should a second call ?\t Le t to.the user's cel.i'ul ar,

t el ephone b&legammupiGatians systemy whep the {plep B’gr)%‘?éraﬁ‘b‘ MRkes SRRt WO\AERY the
swi t chi ng sygiberasEtatatitn, AhdraiyOmfliating adhandbleri prodedurnfdbiicthe P1Virtied e Basened
nunmber, such as the user's "voicenmall", or automatic answering service,

addr ess. 510Site Corpeoligistorthe B8ahPRest i on is in an aircraft or other vehicle
connected to a QgrshUiE a Sdcokd 64l dthamptab ahé Lie sadellGbhtleph6®s be iMademhilstove
fromthe area covered b%/ Or}ﬁ* sq%teel lite g r ‘grq_ﬁnd sgation) tortnhéaoltoof
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up process, causing the mobile unit to be re-registered with the interface unit, {(which
will not be apparent to the switching system, as it will perceive the same “virtual”

20 base site controller}, and to transmit a new call divert instruction to the revised
address of the termination point.

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

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

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

30 “Subscriber Identity Modules” or SIMs, and are either of standard credit card size
(86mm x 54 mm) or rather smaller (14mm x 256mm), and may be transferred from
one cellular telephone handset to another to allow the same telephone user account

and directory number to be used with different handsets.
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In those cellular systens where the user identity is carried on a data
carrier card transferabl.e between tel ephone handsets, the reading
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rds are known as 30 "Subscriber Identity Mdul es” or SIM, and are

either of standard credit card size (86mmx 54 nm or rather smaller (14mm
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bei ng used to access a cellular network when the authorised user is 10
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cellular network when the user is actually not directly connected to that

net wor k1Quectualive| elagyybsre. Heweyes, ¢ the eiyetiofecdisdased fBr thee ImRliEnt'sce

means (" Vi kiddghentiBASE IntbrhatidraNpateht &PplicdtiontBqliresNREYRT 16 4 QeI HetwéRe User
identity. 15 According to a first aspect of the present invention, there is

provi ded aWheBphe Hserds éETUﬁ%?ﬁtcdé'FPYB\hEWEE?STF@ﬁPéBﬁa‘?%YVBﬁ‘ ks elsevhefentians f or
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i dentification cRednsabr tdeeivingdatdirelating to a user having an identification code of a

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

in respect of the identification code of the second type.



25 According to a second aspect, there is provided a nethod of operating a
nobi | e tel ecomruni cati ons system conprising the steps, of: receiving data
relating tg, a3 Mser having an identification code of a fippgicBoo/fss
transmttlng a signal to aregister in which identification codes of the
first type are related to identification codes of the second type, 30
receiving fromthe register, in responsg to the signal, a code of the
second type, and transnmitting |ocation update information to an associated -

swi tching syste e {gof | LN type.
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referencetot ures I gure Is a schematic di agram
showi ng the f unctﬁ"‘éh?dimqnéq at F'Uh%‘ﬁf"ﬁ?" ‘U@t'%?é'\éﬁetdﬁéc"ﬁ?gt‘@ﬁ% refgrense é‘bﬂlfper ate
to form onegenbodh Widh: of the invention Figure 2 is a nore detailed
schematic diagram of the network term nation and assqci ated card readi ng
equi prent@ whi ch Fiawe i 1 |iase r sRheatip udiggads sipwing pthe fengtinpy] felpticaships board

an aircraf t ph@ekh He §stenisSwhick 66:8p&hicGio FbrADbRIRrAbEAYhES dfiRe invértiohonal
rel ati onships between the conponents of the fixed part of the fjrst

t el econmuni cat i orfiguss 2t 6@ maRe dRtalied Sphamatic disgremeot; HeeRrtVErk teﬂ’f‘\ﬂﬁ?‘t“ 4is a

schemati ¢ diR0nL3BcRked R8rdS Weddiy BEuUIBHMEHE NWhIEM 1B liIMBErativé tpurgbaes viBSCi at ed
parts of the second tel ecommunications system 20 Figure 5 is a flow chart

showi ng the%ﬁ%‘ééé%%?“ﬁﬂ?’éﬁ"é"&"%r sion is set up in the second network
to a terqg nati on gppnestiedat s&cheh@tié i disgrame shéwitig Ftrgufencional eeldtioostigshar t
showi ng t hebe?c{rvggﬁ Str?e ggm%]rle%ps gf St:haeI Lxe%o;r:grg %f i'cl[?e %i(r)stttgl%communications system
which co-operate in the invention,
Figure 4 is a schematic diagram of the switching system, interface unit, and
associated parts of the second telecommunications system;
20 Figure 5 is a flow chart showing the process by which a diversion is set up in
the second network to a termination connected to the first network
Figure 6 is a flow chart showing the process by which a call coming in to the
second network is connected to a telephone connected to the first network
Figure 7 is a flow chart showing the process by which the second network
25 restores the original settings for a telephone when it disconnects from the first
network.
Figure 8 illustrates the forwarding process implemented to a data message.
Figure 9 illustrates a conditional forwarding process for a data message.
Figure 10 is a flow chart showing a call diversion process, for use when the
30 system has to be temporarily shut down.
The following embodiments illustrate the invention using a standard

switched cellular network, using the terminology of the “GSM” standard for

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



second network is connected to a tel ephone connected to the first network
Figure 7 is a flow chart .showi ng the process by which the second network

25 restorgg oiAss®’ | 9i nal settings for a tel ephone when pérghdpsiapects from
. the first network. Figure 8 illustrates the forwardi ng process inplenented
to a data nessage. Figure 9 illustrates a conditional forwarding process
for a data message. Figure 10 is a flow chart showing a call diversion
- process, for use when the 30 systemhas to be tenporarily shut down. The
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shown as RiseRMnéd.nes. 10 The onboard part 2 (shown in nore detail in
Figure 2) conprises one or npre handsets 25 connected to a termnation

poi nt 2800f the bR eMhoRiLPEHEE Rl "I‘H’é°"°td€F’}'h'?15t9PE?n2)p‘EH"Pﬂ”52"E)°“9s°'| ore

comuni cat ingRdsesd P5aceinebied ®t atfeRRindtiors PEIRD 200 oFhE satélkitl hetivBrkli GHer e 3.
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by way of the sat e? lite 6, th the onboard system 2, an Access Control

and Si gnal IePRGoRiin gpﬁ?éﬂ‘ﬂte@ACSE) 40 which carries out call swtching

functiong to al |l pHe gahdisal tcembamda-lts':taedmt &bohtgbta&.be 4 efdviahit ﬁthﬁ&hﬁdntlon
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System 20 2% ih et %ﬁjf"ﬁd\“? tgbgorgrngm&ggs,oq WAy © Eﬂe\/?ﬁggﬂe G-
accor di ng tspstefme?, arfRBédst iCdRtrol 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

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

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

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

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



entered with respect to that termnal. There is also a register 43 of card
identities, to provide a correspondence between the user identities used
by the sat Wd sbermnal  and the corresponding cel lul Fe&lospiiene user
identities, to provide billing information. 25 The card nanagenent
system 42 interacts with an interface unit 52 of a "host" cellular

t el ephone network 5, shown in nore detaig in Figure 4. This network 5 is
connected to the public switched tel ephone network (PSTN) 8 and to ot her
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t el ephones GBingingrsistaile qfethoph srlkilars talppporast 2B Gustently £@roperasing avith Whe h one

of the basepngluitrk 9N Mobfle Itae@dﬂ.% aboriiRY 8o AR "cgﬁﬁle&dahph@p&aeae%ldos The
network 7 also includes a "Visitor Location Register"” 71, which maintains

details P CRYIENG With ditferepk netyraskic & Toaming]: betwery nebverker Joi ﬂBW"c"h 9 he

network 7. RMigiftel WHRRROMBBiIARADAENTS lcharidls frdmdbhe HeATSR S aﬁ&@eﬁapabl e of
co 10 operating with different networks ("roam ng" between networ ks To

al low this DPEWorkgke Whichcit hagmayed reipiBYqsciata flophansloms lasatigeBegistgim
network to pemahertly bsWciatedt Wﬁhkth&mawbseﬂva tTHeARetlRMET InCivhichVEE mtﬂﬁa from
a "Hone Locatlon Regj st e nent|ly associated with the ha dset 75

The net wor k LgeatiAn fgpister¢ aﬁ?f’t‘ép ed) With &) YrenBldsetels teade; taundiis, fdagtify
gi ven harsls gomi 'ahet Rarkusef © Udhtitys codenThd iHablecLddatibh (Megister Bas de&irds thedent ity

de. The Hp tion Register al identity of the network
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network 5 oper at efhel 1Host"anstavorie Btdperatds liel & bavenkiohalaelulabnitwosk, (buovsd ded
it 52, . whi ch tching centre

50 as a basEyRee i BRTAESUB S, WP TS pabaRa eI SRR g doR
addi ti on t 050Re& adyase site controller would. This interface unit 52 may be in addition to one or
20 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
it is in radio communication with a mobile handset 25. It can then control the call
25 forwarding instructions stored in the host network’s VLR 51, to cause incoming calls
directed to that handset to be diverted, through the switching system 40 of the
satellite network 4, to the satellite terminal 20.
Figures 2 and 3 illustrate an embodiment of the invention applied to a
satellite telephone system such as that provided by the applicant company under the
30 Registered Trade Mark “Skyphone”. Figure 2 shows an embodiment of the mobile
part. Figure 3 shows the ground station.
The onboard system 20 shown in Figure 2 comprises a plurality of user

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



20 nore base site controllers (not shown). The interface unit does not
interact with any base transceiver sites or nobile handsets, but obtains

user det aph9iddsss Particular the identity of a nobile Kanftapbtasosd om the
: card management system 42 to aI low it to appear to the switching centre

50, and the HLR 73 in the user's home network, that it is in radio
communi cation with a nobile handset 25g It can then control the call 25
- forwarding instructions stored in the host network's VLR 51, to cause
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signals from the handset 25,
20 The digitised signals from each terminal 21 are multiplexed and modulated
onto a radio carrier in a interface unit 28, and transmitted from the antenna 29.

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

25 and fed to the handset 25.

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

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

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



21 it is. A further processor 27 perforns anal ogue/digital conversion of
speech signals fromthe handset 25. 20 The digitised signals from each
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converted to anal ogue speech in the anal ogue/digital converter 27 25 and °

fed to thg, .{P.aéz‘g&gayezﬁau aldind BbEd. aFRe Hitidsetd®b6UM b FhddiRE t8 gheVdest i ON to

t he data bus C aircraft 2 giving access to aircraft raneters
such as ukhdzzecar kaht e alegtthe waente an ingasing el Altgatvely. toqvgid ¢ ‘?%’Eﬁ’é'g?l nati on,

al titude, ]pfr{%'f' %ass@h&'&s Jnkhe ARtraftNiHaOdIephcHatietrhin® 21N fHag el dbPnedted B an Mpendi ng
end of a flight is met, the interface unit 28 30 transmts a signal to the

ground st at-est entertainment Systeme g0t topPYAe angert ejtherstrouh the AAFAIEEES t o t he

card ”Bf‘aﬁﬁg%%n?ﬂééé?é@n‘lfm Because the-onboard tel ephone system was
origina Kk

ned maki n out goi ng cal l the h d
exi sting term n&esOEeIatW n‘iﬁ‘tsg%’&l‘?ﬁ55’8%’&“%@)"‘0'![/‘3‘58@6‘?"5"%[’?9(:‘1’)%36%7"8'%8\é|4 _ed_| "
10 wi th a.spighRty. avhéH 4he%aﬁf lehdlg 28ea6t6cts thweibaads%s‘:awznqstbd ebe) |tmd| fied__
to prOV|de a. buzzer or ht to alert the user q
Al t er nat i gensyates @ Ri%P’dt"dP £3184e F%ﬂsebfh?éhe&@/s\elﬁgéf’ 5‘315‘?1‘: {ﬁnép \%ﬁeg rt%ft t he
-t el ephone y{ £61HoaAS sydfeniTBY tHRSusePRIIBIFSsCHist 2nice, he cters @alodedh @hé Réypagnt

system 200-, to provide an alert either through the earp 2
the sci@enf tharﬁﬁét Spevhich SAUSSF & Hivert SRMSSH Gggﬁsgceéﬁﬁaﬁﬁ se“r%gépge%g%sgi i gg’d

‘é"' E:gr ae‘;ird@%gifrinﬁu thi &H{dezzﬁare\/éhanpssbeu €athd ﬁreéhdear ZBwhich alsbprovidesphesence of
e 2 ot et 20 RSB BEA e eR b BB s
\r/\gquihr es this SgANérﬁ?wehetmé &tdps 460 BO3P mayltie dctiypied-bylife abertwichduandset 25
o e o s et o4 e BRSSP A e .o
i denti :c 4y @b ude?ﬁfggcﬁé dtdoint 'Ebtlbe( Gded[iteb@ihpl iderdity seeapsB03) STHese kdﬁt@kea)mahe
by ¢ he- usdienspaRpHEers SN [P v fracione armiel uff BE iGwR b 81 €0
fol | owed ) oot grevenk ayisiiseodfethe -systeml by mautdmrﬁedfgersdneelaewgmtvtc@dbe used -
Vo1 SN (wieseneb erFhesan Niusty oy MR i Sl o iso e i e 136h
issued previously to the user, or the user may request such a code by making a call
20 using the satellite system to his home network’s customer service department and
providing personal details to the operator to prove his identity. -

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

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

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

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

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



him. To prevent m suse of the-system by unauthorised personnel, a security
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The conventional ground station equipment just described is augmented in
the present embodiment by an interface 46 with the host network 5, and through
that to the Home Location Register 73 of each network 7 (Figure 1) whose
subscribers are to be given access to the service. The interface 46 stores a

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

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

used on board the aircraft, without modification. However, if the users’ mobile
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signal may be generated either for an individual handset 21, by its user dialling a
20 special code, or for all handsets as the result signals received by the radio interface
unit 28 over the aircraft’s data bus 22 indicative of the imminent end of the flight.
An embodiment of the host network § of the invention is shown in Figure
4. lts operation will be discussed with reference to Figures 5, 6, and 7 In this
network 5 an interface unit 52 is provided, which is arranged to appear to the
25 switching system 50 as if it is a normal base station of the cellular radio system.
In order to do this, the interface unit 52 is provided with a data acquisition
unit 54 which receives from the card management system 42 of the ground station 4
the identity of the cellular telephone it is to represent, and the AES identity of the
onboard terminal 20 (step 608, Figure 5). Mobile telephones have three identification
30 codes: the equipment identity (IMEl, which will not be discussed further here), the
directory number {(MSISDN) and the actual SIM identity (IMSI). In practice, for
security reasons, the IMSI is not made generally known, and a user is normally
identified by his MSISDN unless the SIM itself is used. If the SIM is used in the card



general, not be the sane as the user's hone network 7. The further steps
(608 to 15 615) in this. process will be described later, with reference to

Fi gure 4. whfer8sssgncel | ation signal is received fromthep@i&gidonsdsai N respect
. of agiven termnal 21, (step 801 previ ously discussed) the data

transnission unit 46 transnits a "cancellation” signal to the host network
5. As already discussed, the cancellatjygn signal may be generated either
- for an individual handset 21, by its user dialling a 20 special code, or

for all hapdsgtss aR M chFBY Had%”rgéw fioh @€ b¥8 Fedbivedntsy thadafa ddalRiibACe
unit 28 over the aircraft's data bus 22 indicative of the i nm nent end of
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in Figure cghcoldahc®REPrRVIMED byithd cht§ rBdder V35 Bth ¥dth ch@EiBEEURR Wil rddeBET €S S,
6, and 7 In this network 5 an interface unit 52 is provided, which is

arr anged tEi"eaHﬁé%Pth #d Ret theogiMS); {Therenmay alsache 30PINsOf ptheg spaurity §Bdem| base

station ©f whh ,ggi,éd,lg@[, "tt?éjdé?a SYGAHBN Jrik spder to do th| s, the interface
unit 52 is provid FI a data acquisition unit whi ch receives from

the card rranagerre'ﬁtthSy@$'\é‘n§‘a'2daéq % ifePRpstim e Lbtain G‘ﬁ W'S’t'ﬁéh? MSEPNyisof t he
cel I ul ar tﬁk@vprhcﬂ@em‘térrdg%tlﬁ@ tﬁ@B?ﬁ%E}{)ﬁte 14éte [LdBatfIrSRESISR '7t3Y THe prlaSentonboard

termnal 20 (step 608, ure | e tel ephones have three
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identity (IMSI). I.n practice, for secur|t§ reasons, the IMSl is not nade
gener al %/Q/ RBIGINSI: J90 9 this, thes inigifarg |upit PdcHAPIMIEY 2y reAVEStVEITSIIVING| ess

the SIM it g@brnatisnusighll, bdind e mlublusm@ecbg)nmdﬂ&aﬁadrd H@ 15l fe3psiie to
PCT/ GB00/ 03084 13 reader 23 the IMS] can be read d rectlﬂg fromthe data

recei ved bjuthregupdt "‘.&'E'hﬁls!?f‘?'l"ﬁﬂ"h lﬁ‘ﬁ\“f’e%ﬁ‘e IMShegrEsspopding t’l?s'\ﬂ?'spévg in his

own identi iHeC%th&H (d&basmt ﬂmeﬁr@é’auespforaouwmmaﬁ" sRn@Al WYs PRRidey t he
card reader 23, the_data acquisition unit wil receive the_ MSLSDN, and not

the | MSI. (-'WFérTé’er@?Mals?Gd?f a5 #| Rregps of h‘ét?ta'%'éu?‘i”f'g}g dpfgEmation fari defa; s

checked1®y nebsagdslirmendedUios latdeaﬂna:mhtfoBWmcH anw RRe MBYEDN afistibed is kndvn.
possible to obtain an |MSI if the MSISDN i g&ﬁ ‘%/lnterr gating the
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pprop
the sane facilityTHeotéMphohé idldhtity IRASI], d@Réthbly obtaindde dipéctigi fiaiOthe cadd t hen
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3 espgé‘l drea‘ cellular telephone would do. The mobile switching centre therefore informs the
user's Home Location Register 73 that the mobile telephone is now registered with
the network § (step 611). The Home Location Register 73 records that the mobile
handset is now registered with host MSC 50 (step 612).
It should be noted that, although registered with the host MSC 50, the
25 user's mobile handset is not operatively connected to the host MSC 50 - in fact the
mobile handset may be switched off to allow the card 24 to be used. The user may
be in an aircraft, anywhere in the world within the coverage area of the satellite
network.
The user’'s details, including any diversion instructions, are sent by the
30 Home Location Register 73 to the network’s VLR 51 (step 613). A store 57 records a
copy of the details of these diversion instructions (step 614).
Conventionally, any incoming calis for a mobile user are sent in the first

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



such a request with a signal which includes the I MSI corresponding to the
MSISDN in the request (step 610). (The "request for routing information”
si gnal waswlygMisded under the GSM standard as a neans Gloriodibiosd’9 routing
information for data 15 nessages intended for a destination for which only
the MBI SDN nunber is known. However, it nmay be used for other purposes,
such as that described above). The tel ephone identity (IMI), whether
obtained directly fromthe card reader 23, or indirectly as just

described, jyentipIREMSCHBRWABERE knobfharidsat daftubrBhtly BOfoutll] @&hs@&féﬁagges
signal s with the mobile sw tchi ng. centre 50 in the same way that_a 20 real
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registered with the network 5 steg Locati on Register 73
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the 25 user's nobile handset |Is not operat.ivel ﬁ connected to the host MSC

50 - in facYenertes ?m‘BY?"EWnQH%éPS"me@ % Yidhal (sen 618 Jhisdnastandet § 24
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PCT/ GBOO' 03084 14 |deﬂt|f§ t he MSC 50 where é m)F,i ée andset ca
current |y bEP-FYehEs thedderificanan of 2 terpingyan ‘tﬂ"& nt® YPiFaA Ffbﬁ‘FssaHﬁif *nconi ng

cal | s i nt ersegént atheh bealmmn}eeteuaelanuméﬂtenﬁmatudnepoditrzaet ed to the network 5,
as the nobile user, is curpent r.egi ster The dat qui SI t | on unit
54 in the int erfa@é CBY SFoW Pl '§s%§a‘[thé° ar E‘gec'ieg’?p&"qsc?{h"ﬁﬁt@fi%%ﬁ
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gener at es a lvert on S S ol to he VLR This is
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case the térfa na
When a call attempt is made (step 701}, the MSC 70 to which the call is

20 initially routed (hereinafter referred to as the “home MSC”) obtains from the HLR 73
the current location of the mobile telephone (step 702}, and on receiving the identity
of the host MSC 50 (step 703), directs the call there (step 703). The host MSC 50 in
turn transmits the call attempt to the currently serving base station, which is in fact
the interface unit 52 (step 704). If the disconnect procedure (to be described later

25 with reference to Figure 7) has been carried out, the call will not be connected to the
onboard system (step 705), and instead a signal is transmitted back to the home
MSC 70. Otherwise, call attempts received by the interface unit 52 are handled by a
call request handling unit 58, which automatically returns a “busy” signal to any such
request (step 706). The MSC 50, on receiving the “busy” signal, retrieves the

30 diversion information from the VLR 51 (step 708) allowing it to route the call through
the PSTN 8 to the user terminal 21, 21a (step 710).

in the event that the destination terminal 21a is not the terminal 21 that

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



10 identified by its AES code. This diversion instruction replaces any
previous instruction held in the VLR 51. Further settings may be nmade in

the call giyghsbon instruction unit 56, such as the i dgedérdofsieh on of a
.termnation point 21 to which a data nessage is to be sent when a call is

diverted to another term nation point 2la. O course, there is in fact no
mobi | e tel ephone connected to the intejface 15 unit 52, and therefore it
~is unable to connect inconmng calls to the nobile tel ephone in the
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as it is only equipped for voice. Because the IMSI is recorded in the HLR 73 as being

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

intended for the user will also be routed to the interface unit 52, and require

forwarding to the user. As with the call alerting process described above, the

25 message may be dispiayed using the in flight entertainment system 200.

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

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

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



di spl ayed using the in flight entertai nnent system 200. If a second cal
attenpt is nade, the ACSE 40 may identify that the divert 10 instruction
will not work as it is currently handling a diverted call _to tg t nunber.
The defad#@O¥B8%ition in such cases is to arrange for EHYCSA &Pﬂ call to
be diverted to the wuser's voicenmail address (not shown) in his home
network 7. The user may al so be sent ata nessage to informhimof the
new voi cemai | nmessage. This nessage woUlid nornally be sent to the nobile
unit, which appears to the MSC 5@ tg be co %gboperatin ith .the ingerface
uni 152, sosanhdo RRECvelee el rBEETS ThR donmat &7 S A gerseene B RoPR B uni ¢ 52
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the at-seat The interface unit 53 then replaces the address header (the IMSI) 902 in the
20 original data message with a code 912 identifying the terminal 201 and encapsulates
the message in a form suitable for transmission over the packet data network 9 to
the aircraft (step (996), with an address header 910 to send it to the data network
interface 28 serving the onboard entertainment system 200. It can thus be
transmitted to the interface 28 over the packet data network 9 (step 997),
25 effectively as a packet with an address header 910 and a payioad made up of the at-
seat terminal number 812 and true payload 901 (Figure 8b).
On receipt of the data message, the on board data interface 28 extracts the
data message payload 801, 912, (Figure 8c} {step998) and identifies the individual
at-seat terminal 201 identified by the address 912. It can then cause display of the
30 data message payload 901 on the screen 201 of the appropriate terminal (step 999).
If password protection is required, for example to ensure that the user is
present when the message is displayed, the payload 901, 912 can also include a

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



entertai nment term nal 201 corresponding to the user's cellular identity
which was originally provided to the data acquisition unit 54 when the
user carry89;/s4ks the registration procedure (step 991)pcriEsuohsiser f ace unit
. 53 next generates a data call to 10 that address (step 992), in a form
suitable for transm ssion by the MSC 50 (step 993) over the packet data
network 9 to the aircraft, with an addiess header corresponding to the

" data network address of the user's at-seat ternm nal 201. This data call

may be a s BWI&ao{]@'ﬁﬁ ags?eée%rhmyd GRhentd 8 kéysITERSANR Hetn RWRKdd lﬂgthQQJstﬁr y, and
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is switched off at times when its operation could interfere with conventional land-
20 based cellular systems or with electronic control systems of the vehicle, to enforce
“quiet” periods on board, or to allow transfer of the satellite link from one satellite to
another. The control to switch the system off may be performed manually or under
the controf of a sensor detecting interference from nearby radio base stations 74, or
an operational condition of the vehicle, such as deployment of the aircraft
25 undercarriage, low altitude, or “weight on wheels”, communicated to the onboard
system by means of the control data bus 22. When such a disconnection occurs
(step 1501}, a signal is generated in the onboard system 2 (step 1502) for
transmission over the satellite link 6 to the ground station 4 (step 1503). This signal
causes the satellite ground station to invoke a call failure mode for any call directed

30 to the onboard system 2 of the specified vehicle (step 1504).
Any call now diverted by the MSC 50 to a number carresponding to a node
on board the vehicle (step 1506) will then receive a “call failed” indication from the

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



5 satellite system conpri ses several geostationary satellites, which each
provi de cover for part of the earth's surface. These areas of coverage

overl ap towddi3sg8e extent, but nevertheless on a |ong fadoritiHoohdasy ai rcraft
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 termnal on board the ggrcraft. The aircraft |ocation 10
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by each grogiish falbdtaiR witt be\Wepsuted addbrding & fHelusePS dWnOdivéraiok' Rialiekbns! he
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di ver si on i fleraduRy thebhess Mk A0 fer 5’fe§’ﬂ‘°t"h"é‘9 ugRi’s haggsehds busyc S |

attenpts ar geslrdf/, tsBsh iridtrhiétfons SNl Y Y tilveRAHE @8R t8fa LdiBemdiCtystdidlin thipt €
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based cel | ul ar %%/stergf or, wi.th %(c]% 3mc control systeng of the vehicle,
to enforce the gropad pigten 6H5"BB§ -Jihis; Hong pRet s satelfitegroyngestatigng | j t e

link from omere%akeelzﬂei t4l tafilureamodd) €dr. callb et rtel thb CorbohidCéystdie 25 ¥s tm of f
may be perfor of a sensor detecti

r the contro
i nt er f er'ChctPef %Vﬁ&glﬁdf,éép & %Pq&éﬁ" g %ﬁée‘*?ﬂ“ecé? to 2he gohaaLd SYFRET gg
cogdl tion O(ktetph}aimhhe:bﬂqoawmtas ttigahiwa&iunabfo theehost MSCab0 (stbp 1516)
nder car r| a oW a
onboar d -y BPECBYFeRdEh Eots B o (B oGS 3bocr R i eared or
di sconnect |mat oserUstep 1698k f dddd) mote suchnall dttempenhavid Insbni Madeh eheoNisgar d
system 2 (st ransmni

ground st at e g“ﬁ"%g?é%ssﬁgelg‘b%'?e U3l 2554‘% qg%ké’u@@éﬁrﬁgﬁ& I 'gﬁeeéltf’lrfté'eﬁ? g'lfnd
st ati on 150 messayes froro ahd vdicaarﬂaursesmdshoﬁtdrheasmwlslal | directed 30 to the
oo 8 Lt . sl OB B 5 AR RS by BRLoS Bt D 1
vehi cl e (stwopdiddefbgct\kioth calleenas edeiuderevehtion mehsure.c8ihce thds spdterorcabsesm t he
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the host)\VBG i Qed QFt 1455 eVAEhd REWSIE Betichi B8GMsh $h WS Biakad, Shhide blid
disrupt the call routing processes in the HLR 73 and elsewhere.. If the user is on
board an aircraft, he should not be using his mobile handset in the conventional
manner, and so there should be no problem. However, if the user, having left the
aircraft, switches on his telephone 75 before the host network 5 has reported a loss
25 of the mobile unit from its own netwoujk, the mobile unit may be perceived by the
HLR 73 as being registered with two networks at once. To avoid this possibility, a
disconnection procedure is followed as described with reference to Figure 7.
As already discussed, to stop calls being diverted to the user termination
point 21, and restore the original call diversion settings, a disconnection signal may
30 be transmitted from the onboard system 28 to the host network’s interface unit 52
(step 801). The disconnection signal may be activated by a special code entered by
the user, or it may be generated automatically by data collected from the aircraft’s

data bus 22 indicative of the imminent end of the flight. Note that this disconnection
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20 swi t chegtidce it €Y fidtruéd e NISQBOKiHAE HRCIdEN Gs hb SorlghPlonractedOronthaces,
whi ch woul d di srugt the call routing processes in the HLR 73 and
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hi s nobi | einhhB@sMhaliwhyl eIl 6AEVEIRtb ARaliser MBMBEY willaddetisee toe Rutdddy Hebe no
probl em However. K if_ the u?ﬁsﬁ g Vi n | ef t aijrcraft, switches on his
e

t el ephone P8MBHER 73 fig 1y B’V'Pi‘é’é &‘%dB?’f'@d”%F %3S ™8t SPCaNlY npbi | e
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as being re red with net wor ks VO ssibility, a
G sconnact PO SuPOBERTIRG bl Wb Pt ot Tuehs Fapal Sostbs hpme A1SG 2 PheRT ur o
7. As ailg eqdly didet e Soail, actordiigop & H&ehmnnigsﬁmdtmhk adt W, bhdall )Y call.
term nation and restore the ori call diversi settings, a
it sconnect BRI RN et MECoRS ey e Brioh T HEs DA rEoRy e 28t o
t he host ne&issFolngs, hs‘ih@tﬁmfgmthd‘t/er’éﬁn(lﬁét&ﬁtl&(kls)ow ThehedWIR BN Newing®Beesi gnal
may be activated.b eci entered by the user, or it may be
gener at ed %Fﬁ't’ed'ﬁglf"%hﬁ fg 526‘? %@ld'laé’ff dd fromthe aircraft's data bus 22
i ndi cative of t h@vinymefteﬂte areeafof the heef Imagyhséwitddobe hHishadobllditeleghone arbnect i on
WO 01/ 32%(? 8whlcﬁTv/wﬁBr%t%§9v8lth the%oca! network (e.g.7) and will retrieve the original divert
information from the HLR 73 {note that in general the HLR 73 will not be in the same
network), and will cause all data relating to the user to be deleted from the VLR 51 in

the “host” network 5.

25



signal merely controls the interface 52 - it has no effect on calls in
progress, which 1is routed fromthe host MSC 50 by way of the PSTN B. The

di sconnect b ﬁﬁﬁiﬁl on is received by the interface uni }C@&B(,@@,m 802) and
causes the ca Iversion instruction unit 56 to retrieve the call

diversion data stored 5 in the store 57 (step 803)-—aﬁd—generme a.call

di version instruction restoring the orig nal setti n step
804). This ensures no further calls are routed to mnﬁ wpﬁ!mﬁ al 21
The interface unit 52 next causes the network regi-straticon.

interface unit 5 to instruct the MSC 50 that the user is no | onger
connected t@AME 10 network 5 (step 805). This allows the nobile unit to
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wi th whi ch the Mbr*%twmwscamsws@ebmagﬁw%%ﬁmftsg\sed (i.e. the host

MSC 50) lgut as thﬁkné\@@ E@Wﬁd&g%lgﬂlﬁbdtot$ﬂsdm{nh§ aHiddntificaion dod6 lof kncom ng
call will return a "not foun signal to the hone MSC 70 which 15 w ||

divert the ff#i%P&ccording to any diversion instructions set up, or fail the

call. Aternati Hﬁhb{s f&h&nbﬁ&innd@@tg’igl 150/ rdpitétl ie itieh dieN@fication codesadif i f
the nobile unit is not found", using the gi nal , di version instructions

now in the "WR"%1Vpek?éﬁf%e%€‘bﬂe"tff§?'f'?’é‘?/&?5P?U}ﬁsceﬁ%"dstcVBF'e 57 (step 804

above) . Having | ffeting 1R rétefvirigdfrdm tiidRgldter) inFBepoRsd toCthe @ynbll & cEBDLT e
t el ephone 75, 20 which will register with the |local network (e.g.7) and

will retlPi é\?@"’tdﬂé,‘p%ralngl nal divert information fromthe HLR 73 (note that

in general the HiRRarns3 ot | frardiittibg lokatidie ypdar :mtm!&rok) to aal adsbtiaeause al |
data relating to the user to be de]eted in the "host™

network 5. %WVDG6!5“8:'3‘88&*Eﬁ‘/‘ﬁ%b?)ﬂﬁ%‘ﬁ?&“%c‘?‘{el‘ﬁl‘i‘? f?‘ﬁ°P$’ R IRRERRRRER RN
LMS 1r CLAIMS 1. Mobile tel econmunicati ons syst em appar at us conprising 5
means for recei V|n data rel.ating,to n_.identificati.on code
of a firstetype”P %tgﬁsﬂcf?j’f"‘?rtg?%‘*}ﬁ“tﬁi‘ﬁ erﬁ'" f“ é;ﬁg't'f‘éat'é’" Fs"{(iﬁ © fiFtwhi ch
i dentif I1Battyﬁé’hsCthGBeditf)ry rivftbef by m-quwungrpertieehmew the usdetotwhornataatbn codes
of the Seconto bé/ erécted and the identification code of the second type is the code by which

a mobile telephone identifies itself to the network.

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

associated.

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

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

destination in the co-operating system.
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. the seconWQUEs8 >  Apparatus according to claim1, whe
identification code of the first 15 type is the directory nunber by which
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transmitting location update information to an associated switching system

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

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

25 mobile telephone identifies itself to the netwaork.

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

30 identification code is associated.
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