WO 01/ 15337 PCT/ GB00/ 03074 1 COMMUNI CATI ON BETWEEN A FI XED NETWORK AND A
MOVABLE NETWORK W TH MEANS FOR SU- SPENDI NG OPERATI ON OF THE MOVEABLE
.NETWORK Thi s invention relates to nobile telephony, and in particular to
systens f@QigeHgR70Nn board vehicles. 5 There has been conscetesamrectivity
in recent years in proposals to allow the use of nobile tel ephones in
environments where conventional cellular telephony base stations cannot
provi de coverage, in particular on bdard ships and aircraft. These
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are a nunber of special difficulties to be addressed if a standard
cellular telephone is to be used in an aircraft. Firstly, nmany cellular
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uservmt ut hi s own sate lite tel use spe |I|t|es
b ovi dedBisole TRETRREe Eitneiuss et BTGT Sase, FRIPHBASTE L8 dame T hes by t he
appl i Carrhlscmpmﬁﬂon ceases to 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 tc 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/ 15337 PGI/ GB00/ 03074 2 connected, through a satellite |ink between the
aircraft and a satellite ground station, to the tel ephione network. Another
system TF¥%o¢isgs3restrial flight tel ephony system marketPetl/GBeo/ 03074

"Jet phone"), operates in a simlar manner, but uses a direct |ink between
the aircraft and the ground station, ﬁﬁthout a satellite link. Simlar
systens are 5 provided on board shi ps” However paynent for these services
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is not directly connected 20 to the cellular network, so conventional

cel | ul ar tYeHENo TPRRING” APTERMANtS DEIWRaDSRIWOrK: QRAGIOrBCL 8 YS§d| IRFBAM t he

user’'s hgipferenlcolrthef wbiila therefd?® lprdfeCas totindBGoaldeiis ceMMAstielRkgnem | s to be
routed to the tel ephone. Proposals have al so been nade to allow a user to

use hi s HHasciRtionwhen trayelling Withih pf betwgrae theseicaynirigs oa Hoand) anyalrcrafesn j t v,
i nst ead ghepveh@si al identity under the 25 satellite system This would

allowbilling to be nmade through the user's normal cellular radio account, -
and wWidul d al sdreasgl® have Ssemgads, fos exspele ESORT S5 ¢h (Rahde & Sehwarhdore nunber
to be regeicirg wiidd whultiraA¥®/! deliisr telePhbitisStotske SutgdifgBallkaewhEenthedevel oped.

which allow call diversions to be set_up to allow calls nmade to the user's.
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all ocated the user's_cellular identity, or it nmay be an onboard base
station %’5&551 within safe limitsHewaygscthegigliular telephone is not directly connected

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 travelling. 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 telephone. Systems of this general kind have been
disclosed in International Patent Applications W099/12227 (Nokia), W094/28684




to the user's own cellular tel ephone. Systens of this general kind have
been disclosed in International Patent Applications W99/12227 (Noki a),
-WD94/ 28684 WD 01/ 15337 PCT/ GB00/ 03074 3 (Nordictel) and W98/ 26521

( Eri cssonyio finsswean Patent . Applications 0920147 (Al cat ecr/cBoaio0945577
(Rohde & Schwartz), and United Kingdom Patent Application 2310973
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call s of aflight, or to enforce des:gnated “quiet” periods on board. Furthermore, when the
20 vehicle completes its journey, it is desirable to shut down the system to allow the-
users to register their cellular handsets with the local cellular network in the normal
way once they have alighted.
However, whilst the system is shut down, any incoming calls will continue to
be directed to the onboard system, causing unnecessary signalling traffic over the
25 satellite link. The present invention relates to a method for avoiding this probiem.
According to the  invention there is provided a method of controlling a
telephone system for communication between a fixed network and a moveable
network, the system having means for suspending operation of the moveable
network, wherein when operation of the moveable network is suspended a control
30 signal is transmitted to the fixed network, causing the fixed network to intercept calls
directed to the moveable network. A further control signal is transmitted when
operation of the moveable netwark is resumed, causing the fixed network to cease to

intercept calls.



directed to the noveabl e network. A further control signal is transmtted
when operation of the noveable network is resunmed, causing the fixed
network to cease to intercept calls. WO 01/15337 PCT/ GB00/ 03074 4

Embodi ment SW@PRA¥ i nvention wi |l now be described with r ECEGR¥EH4 ¢t he
Figures, in which: Figure 1 is a schematic di agram showi ng the functional
rel ati onshi ps between the systens which co-operate to form one enbodi nment
of the invention 5 Figure 2 is a nore detailed schenmatic di agram of the

network term ”%Béﬁ?meﬁt@%fﬁﬁ%?ﬁ&éﬁﬁﬂ Wigrrgacx)ﬁ g@cﬂeg&éﬂiﬁ%ﬂﬁpr%ren\é@it? R O

illustrative purposes w assune e on board an aircraft Figure 3
i s a di affiegrassifodhials part of an alternative arrangenent of network

termnation, afpaRIqdid o SReMRGE AiddimVshdwing CHle Hiitiohsl! ?éism@wb@ndset 10
Figure 4 is a sChematic di agram show ng the functional rel ationships

bet ween bptvessiie Resiess yihichheo-gnexaid tp 4erm erfe emkodimenttofitbe iventiami cat i ons
systeng whi ch gogRPLGAGLEMb &é}?iléancﬁﬁHtaBQ giiegdr&Hrcﬁ the! et oﬁ@%%*i&n ﬂleagr am

of the switching system interface unit, an assocl ated parts of 't
second t ehdcassecistied acard nreading t equipmentFiwhiehe for iilkustrafive puetases wiliobé ng t he

process stumdqgb@ﬂ!hﬂo%F@érﬁé‘ir%r&tsa up in the second network to a

termnation connected to t Irst network Figure 7 is a flow chart show ng
t he process byFigiirechisea diagfamcshavwing part tof ap [adsernatiee emahgestent pk netsvaclonnect ed

to a tel ?ﬁﬂ%‘ﬁoﬁ%&%@%@%ﬁitc&o‘p?%g% Wit é‘@élfgﬁ%@h%%ﬂaﬁdsﬁ a flow chart

show ng the process ch second n restores the original
settit@ys for aFipweephéne wiohematic diiagramneiaveing r then fimetibnals relatiopships k.
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Fi gure 18eMe4echE Sl Me!e Sl RECCEDR: LR (GREGh AL idhs BhnTEo2200
Fi gur es whichrmb-de2rath owthelieveptioer al arr angenent of the various conponents 25

the  moveabl e Na#Pd B £EHRRREIERITER ind wikdiind PNEEEh, flerdos et 00"
parts. FaspociatediBramd thel sedvod/t¢leeomrpurications sygtemat i on of this enbodi nent
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enbodi nmetitessecond 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
20 restores the original settings for a telephone when it disconnects from the first
network;
Figure 9 illustrates the forwarding process implemented to a data message.
Figure 10 illustrates a conditional forwarding process for a data message.
Figures 11 and 12 show the general arrangement of the various components
25 which co-operate in a second embodiment of the invention: Figure 11 shows the
moveable vehicle-borne parts and Figure 12 the fixed, ground based, parts.
Figures 13 and 14 show the method of operation of this embodiment
Figures 15, 16 and 17 illustrate three further embodiments of the invention.
Figure 18 illustrates a power control process for use with the embodiments
30 of Figures 15, 16 and 17.
Figure 19 is a flow chart showing a call diversion process according to the

present invention, for use when the system has to be temporarily shut down.
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30 of Figures 15, 16 and 17. Figure 19 is a flow chart show ng a cal

di versi on process according to the present invention, for use when the
system has to be tenporarily shut down. WO 01/15337 PCT/ GB00/ 03074 5 Al
these enbegposeyad®y il l ustrate the inventi on using a stand®/GRmpimed

cel lular network, using the term nology of the "GSM' standard for
illustrative purposes. However, thesinvention I's applicable to other
cellular networks, including packet netmorks whi ch are used to carry data

over a distriputed conputer network 5 sthe "I nternet"” rrying
nmessages USi rfgpf'b‘fsﬁa?ng fn s"'t'ﬂéate tﬁf é? ion 3ysing, @, ptandgrh swished " 1 ess
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to switchin cl udes heeulvalent utln fungtjons in, a C net wor k
0 i soupRghs. HRwiet ehe SniEtipn & Sroichile thdtner Siulef Rerv ke RAGHE 1 o

Fi gure dadkBpWEtvidies, WRIcH QREISd R ¢AYIQ4tE Bveh didtBbutad icompute MBEWEHRt S Whi ch
co-operate in this enbodinent. Note that traffic |inks (whigch can carry

speech, Supht 85 1B Jintermetsh GaRYing messeges psing f°§P§‘ﬁaP‘l“ihn§sl1ihﬁks'"'i?§’§*a only for

cal | seproisont @P)STAUE! @itesBI 1A @Bniek BRarlyl BEM@RIROSthErvIAgE, tand fefdiehid ihnN Nor e
detail in Figure 2) conprises one or nore handsets 25 (whjich, in the

al ter naf'}'ﬁlép%ﬁ'fl"'é‘ﬁa’ér?@rﬂw'W"’Pl igeidessthespquivalpat feuting fungtions, i & PRekt oy

t el ephoReriandetiskind) . connected to a termnation point 20 of the
satellite network. The termnation point 20 is in conmunication with a
ground st at i offesfirst emipdiment g dlstrated;ip Figures Jutoe19. Fighre hishowsbai nent

the W”BLHBrQatdrﬁH drhdHt 'o‘i rfﬁéjevaﬁchu%m&h\p%ﬂerﬁ@r WhieH bed-op&ateatinl khike 6. The
pri nci pal rrponents of the E round station 4 relevant to this invention 20

are an awbeﬁmnmmm the tt?(ﬁ sclahich camcafpyyspepch, (fiata el aresBoBN agi t h t he
onboar dg,Siak %r%ilxn@%nf&&é‘e%son@mr chﬁ sé\fh arb AGWA 'a@%rﬁ&'ﬂ'iﬂg@“t (ACSE) 40

whi ch carries_out swtching functions to allow calls to be placed
t hrough the plhs WPC@W P%BdShQVEﬂ BoyRefecdetait indiigure RETRPPASESPNStAanore e| ephones

85, andpandsefsl28/RARARANMR theHithSitive Aeralféridht it #iﬁlirb%asaré hfe USGsObwAD

i ndi vi dual termnals 25 according to user identities entered wth
r esptt cellwlarHglephanerhangpets {dr eoningcigi 4 atarpiation poipg 2@r ofcthesatelitpt i t i es,

to prokbfifor® FRE rterﬁaﬁa;faﬁnﬁ&mb%weqn Cﬁ?ﬁ-n &ftldndmw ai]dase&.aw he

satellite term nal t he correspon ul ar tel’ephone user
i dent i t shews itomorecdssaisiarfjgure 4¢ hetmﬁaemmcunentt &eemmnempm linkyis made ead

d| rect! yn By, ,;g}ged_g{ﬁbﬁak sg&,,i?gfvm' |1 be described with reference to Figure

andto rovi ng I nformation. o
The principal components of the ground station 4 relevant to this invention

20 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
42 which authorises the use of an individual terminals 25 according to user identities

25 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
telephone identity is read directly by the terminal 20, as will be described with
reference to Figure 3), and to provide billing information.

30 The card management system 42 interacts with an interface unit 52 of a
“host” cellular telephone network 5, shown in more detail in Figure 5. This network 5
is connected to the public switched telephone network (PSTN} 8 and to other celiular

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



30 The card managenent system 42 interacts with an interface unit 52 of a
"host" cellular tel ephone network 5, shown in nore detail in Figure 5. This
network 5 is connected to the public switched tel ephone network (PSTN) 8
and to ot hegoegldssH ar networks 7 through a sw tching centrce/GB00/0303s0Ci at ed
with the interface unit 52 WO 01/15337 PCT/ GBOO' 03074 6 there is an
"aircraft location register” 41 which_nonitors the termnals currently
served by each individual satellite, &nd nodifies the functioni ng of the
interface unit 52 when a term nal e on board an aircraft 2,
moves fr &MTe R aPovRliesyjt locatien ’Sﬂ'sﬁﬁeﬂa{"’glcf‘l 'E“B'q%" a‘ﬁﬁ tepraingls (HIENYY ot i on 4)

t o anot h@erve® b} ck %dmbw saemwrdﬁd7mbd.h¢bstrreamﬁ&udﬁhgsbmiel ihteffdcd ORitn t he
system archi tecture, of "GSM'-standard cellular radig s stem and t he
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(M5C) 70 aked &'o‘n@‘é(aﬁﬂﬁélé%rhd)ﬁs §foufid 6taBibn APtLandiRére transcei ver sites (BTS)
74, through one or base_site control systens 72, to the PSTN 8 and

thus t® other Th§ %%'Hl?ﬁégt"ggk 7 Allystrgtasdn simnified frrmythe systemvarghitaciyre o6 r adi o

contact W idsMeraRdard NRIINES Rof) §fstélh; sar?dﬁltnente%mgrogy QsB@ kS 1ad dtdn@sAL Ve
t el ephone calls. The network 7 also includes a "Visitor Location Register”

71, whi cAhe paiwarki7naesqr switehing systers JMSER 70 tp Allowgopperiicaof pge of Mot | y

co- Operabhﬁgtr%écewtehﬁtesnﬁl‘é?"lh throl§Pbhcof %eobmeateamodbﬁaem 7he "
standard are capable of co- operating with different networ roamn

bet ween ftetheoPKHN 8 al‘é thys tnpthpd telephones §5,1femepiig-telephines, 78 Wtﬁ#@"’é’él ephone
75 chag9esiid r&@aemm%tamr bt tthe 3296 NRAtionsh94 NELIYRF ol Rakd)iahl febeitits NMOVed

retrieves data froma "Home Location Register" 73 pernanently associated
wi t h t he télephese caliss Themetwearkyb plso malydesis ¢ s'!‘?ﬁé-om Registar”i ©h i ster 73

associ at %dmgﬁ.h@ d%taglw@ﬂ tmedée%nar %eubamd%sfﬁv '&qrrbﬁtw @Sl%bnfahﬁ?'vﬁth ftﬁ&m t Be

handset's 1dentity code. Hone Locat |on" |ster al so records t he
i dent i t ynetwarkd. d\é@quelephqmeerﬁomrdm tOhtbemﬁﬁ & standarsloare wapakle ©f cPent | v

operating Bera'a_ Wlmoélrffeflll thﬁrké (UBENRGE Detivbdh ROERKY)! ?Qaﬂlloﬁreiﬂ‘éjk@r

net wor k, I'S  provi an interface unit 52, whi Interacts with
the nbbi takesnlaces hYhey & aebile teleghons 78 ehasgessfrom eRsPetwOr 'eF° ReRther: thei s

i nterfacqeiiilirk 13 WHIEY ithfas! MondiietdicBs 4ataOftEmO4 "HHBEQ.ol?é’t&ﬁu ﬁéz%ﬁer@% rollers
(not shown). The interface unit does not interact with any base -

transcei peimanenths apsocigses) véthhthed bendset BBt Topingtwerkyddp ‘dB'FhlthS Hame
parti cul ahedidh aegfé%é}t 75 xsgﬂc.ﬁemmhl £ gRRdwRkdet fiE 30 deNfpuRdligl idéRfiddbRdTENt

system 42 to allow it appear to the switching centre 50, and the HLR 73
in the udem 5hmbﬁ%dsﬁe§v\ld¢'kﬂt\lt¢9# The Hame Lacatien, RegiftAiralet reeads,the a

mobi | 85 Nafad&&t of4Re nbiwdr? WiEWhichthé Aobild'RarfcRbd 75 is currently operating.

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

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

B0 as a base site controller would. This interface unit 52 may be in addition to one or

more base site controllers {not shown). The interface unit does not interact with any

25 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

forwarding instructions stored in the host network’s VLR 51, to cause incoming calls

30 directed to that handset to be diverted, through the switching system 40 of the
satellite network 4, to the satellite terminal 20.

Figures 2, 3 and 4 illustrate this embodiment of the invention in more detail,

applied to a satellite telephone system such as that provided by the applicant




forwarding instructions stored in the host network's VLR 51, to cause
incomng calls 30 directed to that handset to be diverted, through the
switchi ng system 40 of the satellite network 4, to the satellite termnal
20. Figurewodin$3and 4 illustrate this enbodi ment of the PEV/ESHBIVNT4 n nore
det ai | applied to a satellite tel ephone system such as that provi ded by

t he appllcant Al . PCT/ GB00/ 03074 WDO-1115337 7 conpany under the

Regi stered Trade Mark "Skyphone". Figure 2 shows a first enbodiment of the
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I nput  f rafrthe lerdeadiag tapRaratus 324,267 alihdligh! it nfaQ neleaRIEEsSSd Srasagor t he
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The user handset 25 provides the usual keypad, microphone and earphone to
allow the user to make telephone calls. The user handset 25 and the card reader 23
20 are both connected to a processor 26 which converts data read from the card 24,
and keystrokes input from the handset 25, into data signals for transmission over the
radio link 29, It also provides identification data indicative of which of the terminals
21 it is. A further processor 27 performs analogue/digital conversion of speech
signals from the handset 25.
25 The digitised signals from each terminal 21 are multiplexed and modulated
onto a radio carrier in a interface unit 28, and transmitted from the antenna 29.
The antenna 29 also receives signals which are demodulated and
demultiplexed in the unit 28. Data signals are processed in the processor 26, whilst
digitised speech is converted to analogue speech in the analogue/digital converter 27
30 and fed to the handset 25.
The interface unit 28 also includes a connection to the data bus 22 of the
aircraft 2 giving access to aircraft parameters such as undercarriage deployment,

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



onto a radio carrier in a interface unit 28, and transmtted fromthe
antenna 29. The antenna 29 al so receives signals which are denodul ated and
denmul tiplexed in the unit 28. Data signals are processed in the processor
26, whil st wdiogassssed speech is converted to anal ogue speeadr/GBIoA3I0T4

anal ogue/ digital converter 27 30 and fed to the handset 25. The interface
unit 28 also includes a connection to,the data bus 22 of the aircraft 2
gl ving access to aircraft paraneters guch as undercarri age depl oynent,
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screen 201. Instead of the termnals 25, an alternative arrangerrent may be

used as t¥AWRE 21 MaY bR Fenngcted foran; al-saRt eiBfEARMENteSYSteTY ﬁBBaWoP’?‘éF'?rP"r‘\al 25 is

repl a¢@d aly: dlther RO e leBipRicE#202 &P ¥h @ stkderd SOWWNi Cch a user’'s own nobile
radi o tel ephone 31 can be connected electrically, thereby allow ng the

mobi | e tel ephol@steasl Bt i dmipainh ot apsaltpnaiiye; Irenpempeet By hmused esis a

modi fi calkhéwin G Fidife 8Y /i R dRstdehlat ehéh bhoa ?@E&rhﬁaﬂtzs i§ RBRIAERY By an
I nternational” Patent Application W97/36442, published on 2nd Oct ober

1997, t o°RPRH 'ﬂtﬂ'éa%fa%‘re 341 fepiched upsiis pyptmehilefadigitelephone 3hican nodi f i ed
versi on e derhbdtéd eRatricaiks ifdrbyp bidARkg ltﬁ'e FOBTIR! Bei&Hoh @R bee SvitHpuePhone 31.

conprises r.f. transceiver circuitry 32 coupled to an antenna 33, base
band 39 gHEing fisgediecantepnanks is@ medificasion g the systemadescrbgdhinrihe ppaligast bat t er y

pack 35, campiy's Mhtdbradibrihl fl”afe‘ﬁ@ lichéion ngmemszsEumsnamnczmbrcmbepI rcuitry
34 has a data out put term nal 34a coupl ed f. transceiver .

circuitry°8% thl‘:?’hé?"'f the seades is a%fﬁrrsdzéwoiunm@dsta&éﬂ thip, mAd'Héﬂ XersioR At
term nal G%fvb(aﬁbslf@yswmasmbm e&ﬂmgaaaﬁdhb nﬁbﬂ@‘iél&ﬁ%n%‘bi Sohpridek 64, to the

r.f. circuitry 32 and a second contact he socket 37. A third
cont act Yapscsjver jgiscuitry 32 coupled to an antenna 33 base band signal processing and
20 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
input terminal 34b of the processing and control circuitry 34 is coupled to the r.f.
circuitry 32 and a second contact 37b of the socket 37. A third contact 37c of the
25 socket 37 is coupled to a control input of the processing and control circuitry 34.
Fourth and fifth contacts 37d, 37e of the socket 37, which are respectively for OV
and +V power supply lines, power the telephone 31, and may also be arranged to
recharge its batteries 35. The +V terminal of the battery pack 35 is also connected
to the processing and control circuitry 34 and to an input terminal of the switch 36.
30 The output terminal of the switch 36 is coupled to a +V input terminal of the r.f.
circuitry 32. A control terminal of the switch 36 is coupled to an output of the

processing and control circuitry 34,



25 socket 37 is coupled to a control input of the processing and control
circuitry 34. Fourth and fifth contacts 37d, 37e of the socket 37, which
are respectively for OV and +V power supply lines, power the tel ephone 31,
and may aemwoins3zarranged to: recharge its batteries 35. PEE/GBIAW4i nal of
the battery pack 35 is also connected to the processing and control
circuitry 34 and to an input térmnal of the switch 36. 30 The out put
termnal of the switch 36 is coupl ed to a +Vinput termnal of the r.f.
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control {?cwt t he user ﬁ%t unit 313 and the nmodem The npdem
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W shes tﬁ)?connect to the interface unit he connects the plug 316 of

the 1ht &dPacd!4meh t*@l“f"f'&‘ PiFRYiItsR e dhe y?efdﬁpvﬁ wniy g 3 FAe fRe gPdBSP 3'%able 20
(not shm)nod’éhes Vst aﬂ.gneertotah@nerphbmureomﬁaﬁa avecp&&ertmﬂmﬁmms?qz i's

detected the rocessin control circuitry 34 which thereby

det er mi ﬁﬁg ‘f?é"et@"\éeﬁ%&%a"S'fcﬁﬁgylﬁﬁ%'ﬂyééﬂnect ed to the interface unit
311. The ConnWﬁér\Ofﬂlleselt Wshbatd 86nhedbto tHe ihifeFaP@ Ukt 339 PRE ¥orhketdihevay Of

t he connectjons 37d/31 6d and 37e/ 316e also_ allows the battery to be
r echar gghl_g 316 of the interface unit 311 to the socket 37 on his telephone 31 by a’cable

20 (not shown). The voltage on the third contact 37c of the socket 37 is detected by
the processing and control circuitry 34 which thereby determines that the telephone
31 has been connected to the interface unit 311. The connection of the battery 35
to the power supply 315 by way of the connections 37d/316d and 37e¢/316e also
allows the battery to be recharged.

25 Once the processing and control circuitry 34 has determined that the
telephone 31 has been connected to the interface unit 311, it sends a control signal
to the switch 36, causing it to open, isolating the r.f. circuitry 32 from the battery
pack 35 and the power supply 315 in the interface unit 311. The processing and
control circuitry 34 also responds to the voltage on the third contact 37c of the

30 socket 37 by selecting alternative control programs or constant data to allow for

delays in the signal path from the telephone 31 to the controller 30 which are caused
by the use of the satellite link 6 and the modems 314, 32.



25 Once the processing and control circuitry 34 has determ ned that the

t el ephone 31 has been connected to the interface unit 311, it sends a
control signal to the switch 36, causing it to open, isol atlig;% the r.f.
circuitry 2¥OPKE#t he battery pack 35 and the power suppPETEESU3974 e
interface unit 311. The processing and control circuitry 34 al so responds
to the voltage on the third contact 3¢ of the 30 socket 37 by selecting
alternative control programs or constant data to allow for delays in the
signal path frqmiberhRb&RiRNfstthd o? tﬁé‘ﬁe&d)fﬁrréJEél&FataQaWieﬁberaiﬁ thgused by
the use of the satellite link 6 and the nodens 314, 32. WO 01/ 15337
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20 (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
25 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
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
30 station 4 (step 604). The further steps {605-615) in the process are carried out by
the co-operating networks 4, 5 and will be described later.

If the user decides that he no longer wishes to have his calls diverted to the

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



25 seat termnal 21 to be selected as the destination for incomng calls.
For exanple, if his MS|I SDN code (or one of them) relates to a facsimle
‘machi ne having cellular capability, he may request that incoming calls to
t hat nunbewolensizr ected to an onboard facsi m | e nmachi ne EII/@BOMB4dat a
received by the interface unit 28 is then transmtted to the ground 30
Station 4 (step 604). The further steps (605-615) in the process are
carried out by the co-operati ng netvvorks 4, 5 and will be described later.
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system The di sconnect Instruction is transmtted (step 801, Figure 8) by
way of t§R!-Jigure i) my g’?%t%ﬁhﬁ@“ﬁ'tt‘ih'f‘ﬁesyﬁm 'Etta?lgg ngl station A, to %?ﬂ erface

unit 52 Mﬁ@ﬁ!@elesetwm%e(o‘%ﬁlﬂan&iapstmﬁ%QOWMH Healedefsediedl | ater. The
Ground Station_4 shown in Flgure 4 has a radio antenna system 44 for 10

communi cati ng T Breund Statieq #:showp in Figur,fhag asradio qqtfrg!q Svigkere 46 for

ot hery Sgbmmingifaing with @hd) 2diahirl 2byﬂ€raugb«cs%sﬁeuﬁe khk @ orShbBBAlike.Sigkie!i pnent
(ACSE) 40 which carries out. switching functions to route calls to or from

the publare henslied By An Apeash GeetrALPIABRING EpummpntgACREY 4P vhigh S8iRE At syst em

42 conpréwitshiry fldcAomCEHiottd EAR teNdrifré tHeiptbiic Qﬁnté&@dt%lééﬁéﬁb hétvopm tted
fromt he card reader 24, and/ or keyed in by the user, i dentify the type

of user,PEONBrm the user's account details and arrange b| I1ing for any

cal s made, t NACAHEN nfanBhdrhérd Gy SRt BN cbmpliBesh dafdl SQRISITDACIGER7 vich Nt eract s
with the systens of a credit card operator or bank. In existing onboard

syst fs 8adss datac Hanwwitted Fegr dhe pard ’e"!ﬂ?fé’és angfor ckevedin byothenu$eE: the uni que
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In existing onboard systems a user cannot receive calls, unless the caller

20 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

25 Register 73 of each network 7 {Figure1) whose subscribers are to be given access to

the service, which stores a concordance between the card identities and the card-

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

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

arranged to recognise the card identities which require such translation. in a preferred

30 embodiment the concordance is supplied to a register 43 in the ground station by the

operator of 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



an interface 46 with the host network 5, and through that to the Hone
Location 25 Register 73 of each network 7 (Figural) whose subscribers are
to be given access to the service, which stores a concordance between the

card i dentiwoesn®sd the card- holder's cellular radio tel pghmpoomssadber
(MSI SDN: nobil e systens integrated services data network nunber), on
request fromthe data acquisition unif_ 47, which is arranged to recognise .
the card identities which require suciftranslation. In a preferred 30
enbodi nent t he concordance I S sugagl ied to a register 43 in the ground
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hone net wor urt st eps his process w be
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recei vedFéﬁe%n ho€Eo@ifE Eahd akMhé SR hoRb rBtidrkeN Tﬁee{umal,-tegé ,(edés{@p 801,

previ ous di scussed) the data transm ssion unit 46 transm
"cancel | ﬁﬂ'ﬂdn thigipgregbs will bendesisdbqd Iatarviyith referenge t Figerap. di scussed t he

cancel | ati on_ SioRlenknbie oARACK FeBavl WA bR dbedtiak hgogset 21,

by its user dial specCl al code ndset's as the resul t
si gnal s teswminal 2l b}ept $Q1,r;§wiwsim@|g¢q’sa@(ﬁ the data transmission unit 46 transmits

20 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.

25 Its operation will be discussed with reference to Figures 6, 7 and 8 In this network 5
an interface unit 52 is provided, which is arranged to appear to the switching system
50 as if it is a normal base station of the cellular radio system.

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

30 the identity of the cellular telephone it is to represent, and the AES identity of the
onboard terminal 20 (step 608, Figure 6). Mobile telephones have three identification
codes: the equipment identity {IMEI, which will not be discussed further here}, the
directory number (MSISDN) and the actual SIM identity (IMSI). In practice, for
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unit 28 over the aircraft's data bus 22 indicative of the inmm nent end of
the flight. An enbodi nent of the host network 5 of the invention is shown
in Figure 5. 25 Its operation will be discussed with reference to Figures
6, 7 and Svdowiskd7s network 5 an interfiace unit 52'is pr®CTaERPOINM ch s
arranged to appear to the switching system 50 as if it is a normal base

station of the cellular radio syste 3In order to do this, the interface
unit 52 is provided with a data acqulsition wunit 54 which receives from

the card manag enent ss m 42 of ou dstat|0n4 30 the i tity of
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of Figure 3, (in whi ch case no _concordance is regw red) the I MSI can be

read di PERYIFOR kBt ilh Escgive 2he MSISDN qand Agt thedMSkt( hareqm\s?'ﬁv 88 afiNt s54.

However o bfhet Qé‘cdﬁ%@éod&em:dhﬁsf&hécl&%y'tﬂ@@&ﬂafdcﬁé‘ikiti% unfidley. (step 603), or a
concordance is prOV|ded by the card reader 23, the data acquisition unit

will receive timahe/SENDRIangaid ihistpossible tombtaip aRAMS! frap akaewRMSUSBNN  or

ot herIOS%‘Wﬁﬂe;rﬁg&ﬁﬂﬂhe%bmﬂnéﬁ HdIRE KechtlBY AeRtd Atz ﬁ%ﬁé&h@ﬂt Mikds 54). In
the GSM standard it is possible to obtain an IMsl froma known MSISDN 10

by i nt es®ghthenpmetacilipptoothtainithe Megradentivy of Bie qriginatere pnd thengongrolsnhodi ment
nmakes  yge |&Lt.$mﬁ%@ag%réégé b Paé{,%]a Ah@iudel fd8nt9 o bistaimki! Yroldo thie

ori gi nat or en controls l'ocati on update process in respect of
t he userthg Hﬁmﬁqwumb%tﬂﬂi\sm a ‘frigaerst tfpn eputing irformatiant’ saignalrsingsthet r ansni t s

" equesdishRI sfe%%dé?gThé‘L%hH?Jd' R 7§'r9£b%'nds Yo 'sﬂ&h shsunm Gih&p 609).
The st andard responds to such r‘r‘;égluest wth a signal 15 which

i ncl 48leavhigte inclydes the AMSh sauesRPndigt et SISPN fin tthe-a request datey $&16p 610).
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i nt ende@sf ®rmeansd ek tobtaining rrofding vifotmation| fort data MoeSEIes Untsaded dok @own.

e g SeyH e o RIS BUEREE RS il il L 200
reader I @Eemw@@ eh aerthiltrﬁthscwm%boa@-j ust described, is passed to a
net Wﬁbk The telephone identity (IMS!), whether obtained directly from the card
reader 23 or handset 31, or indirectly as just described, is passed to a network
registration unit 65 which exchanges signals with the mobile switching centre 50 in
the same way that a real cellular telephone would do. The mobile switching centre
therefore informs the user’'s Home Location Register 73 that the mobile telephone is
25 now registered with the network 5 (step 611). The Home Location Register 73
records that the mobile handset is now registered with host MSC 50 (step 612).
It should be noted that, although registered with the host MSC 50, the
user's 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
30 connected to a user terminal 311. The user may be in an aircraft, anywhere in the

world within the coverage area of the satellite network.



registration unit 55 which exchanges signals with the nobile sw tching
centre 50 in the sane way that a real cellular tel ephone woul d do. The
nmobile switching centre therefore inforns the user’s Hone Location |
Regi ster 73wobmts3zthe nobil e tel ephone is 25 now regi st er e@®CRIGHEA0/03624 net wor k ;
S (step 611). The Home Location Register 73 records that the nobile

handset is now registered wth host MgC 50 (step 612). It should be noted
t hat, although regl stered with the host MSC 50, the user's nobile handset

S not operati d S n fact th ile
handset may be\fgwl lfsg'ﬁgd‘? e%%? ';'8"4 ‘5"’%/598 'Qit”fc“oﬂ%' e " oPmF may be
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instruction unit 56, which ener at es % "\&i@\r/%rklon gghé' instruction to the
VLR 51 (9¢5fPtEn8)" vertian busyy nstryptipy tp th; 1 lsten\f his is grEndaEd at es
such t hagivedi aitafigérient'ind| Gperdtes sapipanst skouRe theemmedu@mamt herbecal I when
a call atte [ ' call attenpt is diverted tqasecified

IS de to jt, t
di r ect or §"9ERHEP anyLhek ?ﬁ"swb%{b%"gﬁ%“‘i"%?trf? mede &9 "‘pHPen‘Ea"zaI‘emmﬁ%f"e
identifigd abypdctf&dAEnieoﬁ@dgnuﬁEbérs ndltm%r galsangwlen $drivitiEtion NpdiPRaces zaa.y Y
previ S |nstr tlo e n urther settin ein
e B DicRRar it Rrs o (s PR sy ot fepmees AeY Piedians MEFUSIaM of &
term nat heM irPleILR28.1 .t Ruriiet eémagmwbamagethe&dumwéaﬁoﬁa@trummrﬁt call is
di verted# E%téher term nat i there is.in fact no.
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rrent, true o
(swi tched  of {OF i5adse. Theffip Igiabt, ap [reobie teisphne, SaonRelsR 118 tHe MHERICe | nst ead,
the st et SE,SWﬂﬁréf@re it is unable to connect incoming calls to the mobile telephone

in the conventional way, or to identify the current true operating condition (switched
off, busy, ready for calls, etc) of the mobile handset. Instead, the system responds to

a call attempt as will now be described with reference to Figure 7.
When a call attempt is made (step 701}, the home MSC 70 to which the call
25 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
to the currently serving base station, which is in fact the interface unit 52 {step 704].
If the disconnect procedure (to be described later with reference to Figure 8) has
30 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



a call attenpt as will now be described wth reference to Figure 7. Wen a
call attenpt is nade (step 701), the honme MSC 70 to which the call 25 is
-initially routed obtains fromthe HLR 73 the current |ocation of the nobile
t el ephone W bpE33#02), and -on receiving:the identity of treTeE/0M3C 50
(step 703), directs the call there (step 703). The host MSC 50 in turn
transmts the call attenpt to the cyrrently serving base station, which is
in fact the interface unit 52 (step 4). If the disconnect procedure (to
be described later with reference to Figure 8) has 30 been C?I‘I‘I d out, the

cal | w MSGBP. pR recsivingthed” q“éytﬂgnﬁn%’é%"&sé?%f’lé’ﬁfs(%"c Bfprmgten fromythej nst ead a
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received by the Interface unit 52 are handled by a call request handling

unit  5&mipE el AR BRIy returns a "busy” signal to any such request
(step 706) The tNDePdrt 138 th GdABOM Qfidal 242 NSlotDPe @MMIRAICET thatd t he

"busy” signal, retrieves the diversion information fromthe VLR 51 (step

708) &l PBQW‘%’Q" thet igsiregtion. (the qall| nreayest dingaling TR of ths enqendieased t er ni nal
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the termnal 21 5 originated the instruction, the call request
handl i nyserrs MS!ﬁPN)\‘S divertest ta the- terminel 21anthe ralk eaypstthapdiingaynite8 glspanged

such t habnbRESY&dta ndRa Wi)eﬁﬁ‘% Iﬁ;ﬁ..sgiaﬁ to%ﬁer.nsﬁrdx%émmn ghverted to

the termnal 2l1la, the ca ?ﬁg&%@uest uni t al so “generates a data
message byswepofzm)Mls&wr BHEW @h@ﬁatetﬂlte I-'fb!s'fﬁﬁ‘sfnr ﬁdﬂengﬂt%reﬁheraqiurm by way

of thg %aﬁpor é?gp\l &dsaQE'ﬂ-?@trr?ésLé]gteeca%yﬁé &¥a%or @xe{;@ﬁl@ o él%ﬁ)thg lugé}et{f dur ' ng

10 the or a Suchi a nessage can use or exanpl e
al ert t Mtee terminahf21 thas a éaasimitel mzisatghaaddapsrsartso rh-mehasebee:geerad@r'évsed to

hi m has e 538! b il ihe Jaﬁr%mdop%ée d 3%0%@%%%&.«,5@&?{:\'%8% process

describ above, e nessage I Sp aye using the 1n
ent er t aidisptawed yyswmmdwghtlehtqtagmn@vs;am 2.t enpt is nmade, the ACSE 40 may

identify that i Q%e%ln\éig(f ! attjeﬁwdﬁ'?éh{augtihgn A‘##gl Fe}#az"}?trlﬁf@i tithd GiveH' Tently

handling a diverte to that nunber con tron in such
case’bi instryction wilbrotfwerktasdt isetireatiy handling alstivertedeall dol thas ntumber uder' s

voi cemaighe ARl Wf&uc?]hfaor méh{?; QPa?mgF%'PtthstewM(cJ tt EéeduUz?ﬁéd al so be

sent a gata message he New VoI Comail - MESSa ge. is
message usemvacmlhacﬂdryssbmogemwm)omtmehmmlalrieewumY Thehiuger rappelao det o t he

NEC 50, S0 5, R B ROV 1 917 LR Mo, 3 e 50,
to inf owmujcheormaév b@fse(nt]@o mleympbile gnitvewhich appears 1o the MSC 50 to be co-
20 operating with the interface unit 52, so the MSC 50 transmits the data message to
the interface unit 52 (step 711). In order to inform the user of the new voice mail
message, the interface unit 52 now regenerates the data message for forwarding to
the user terminal 21 via the MSC 50, PSTN 8, and satellite system 4, 6 (step 712)
either during the call or after it ends. However, data messages are not suitable for
25 switching via the MSC 50 and PSTN 8, nor for handling by the on-board terminal 21
as it is only equipped for voice. A method for transmitting data messages over this
interface will be described later, with reference to Figures 9 and 10.
Generally, the detection of the same IMS! from two sources causes an HLR
to disconnect both callers as a fraud prevention measure. Since this system causes
30 the generation of an IMSI| from the interface unit 52, instead of directly from the
mobile telephone to which that IMSI relates, the user’s mobile telephone should be
switched off, or connected to an onboard interface device 311 which disconnects

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



nmessage, the interface unit 52 now regenerates the data nessage for
forwarding to the user termnal 21 via the MSC 50, PSTN 8, and satellite
system 4, 6 (step 712) either during the call or after it ends. However,
dat a messages01asss7not suitable for 25 switching via the MEISBOMRN4PSTN 8,
nor for handling by the on-board termnal 21 as it is only equipped for
voice. A method for transmtting dat ggmessages over this interface will be
described later, with reference to Figures 9 and 10. Cenerally, the
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21. 20 the onboard terminal 21.
The interface unit 52 next causes the network registration unit 55 in the
interface unit 5 to instruct the MSC 50 that the user is no longer connected to the
network 5 (step 805). This allows the mobile unit to register with another network 7
in the normal way. Call attempts to the user number will continue to be routed by the
25 Home HLR 73 to the MSC 50 with which the mobile unit was most recently
registered, {i.e. the host MSC 50) but as that MSC cannot now find the mobile unit,
any such incoming call will return a “not found” signal to the home MSC 70 which
will divert the call according to any diversion instructions set up, or fail the call.
Alternatively, the host MSC 50 may handle the diversion itself if the mobile unit is
30 “not found”, using the original diversion instructions now in the VLR 51, having been
retrieved from the store 57 {step 804 above}.
Having left the aircraft, the user may switch on his mobile telephone 75,

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




The interface unit 52 next causes the network registration unit 55 in the
Interface unit 5 to instruct the MSC 50 that the user is no |onger
.connected to the network 5 (step 805). This allows the nobile unit to

regi ster \WdbygsHt her network 7 in the normal way. Call rdriesooiserso the
user nunber wll continue to be routed by the 25 Hone HLR 73 to the MSC 50
‘W th which the nobile unit was nost { cently registered, (i.e. the host
MSC 50) but as that MSC cannot now fihd the nobile unit any such i ncom ng
call wll return a "not found" to the home MSC 70 which w Il divert
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20 to allow calls to be made between users of different networks.

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

25 to provide radio coverage wherever required.

The distribution system 111 is fed by a base transceiver site 112, served by
a base site controller 114 and a mobile switching centre 118, which may have its
own visitor location register 117, for onward transmission to the satellite ground
station 4 via a satellite tracking system 113. The satellite tracking system may be a

30 conventional satellite telephone system as commonly used for ship-to-shore
communications, and for the airborne systems previously referred to, providing a
satellite link 6 from the aircraft or ship’s satellite tracking system 113 to the satellite

ground station 4. The satellite ground station 4 is in turn connected to the mobile



20 to allow calls to be made between users of different networks. As shown
in Figure 11, the system provides a cellular radio subscriber wiwth the
ability to use his own handset 110 aboard an aircraft, |ocated anywhere
within anvwgbgssrsatellite coverage area. The coverage omChaBogionie
aircraft can be provided by any suitable nmeans, using known radio repeater
distribution systens 111 25 to provi cge radi o coverage wherever required.
The distribution system 111 is fed by a base transceiver site 112, served
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Wien a call is made by a cellular telephone 110, the onboard MSC 116 first.
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wi t hout the use of any inter-MSC |inks. Thus calls made between
two users both on board the aircraft 101 may be made without the use of the
20 satellite link 4 — 6 — 113. The satellite connection provides several voice channels
and a signalling channel (supervisory control — management channel}, and can be
made by any connection of appropriate capacity.
The host network 104 may support one or more further base site controllers
142 controlling conventional base transceiver sites 74. The host Mobile Switching
25 Centre 141 also has an associated “Visitor Location Register” 144 which, in
conventional manner, records details of the cellular telephones currently co-operating
with the Mobile Switching Centre 141, so that details can be exchanged with the
Home Location Register 73 of the user’'s home network for billing purposes, and to
allow incoming calls to be routed correctly. These details include the identity of the
30 link 4, 142 to which the user is connected, allowing different call charges to be
applied for use in different cells, and in particular to distinguish between calls made
through the onboard base transceiver site 112 and calls made through conventional

base site controllers 142.
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20 verification data from the user's HLR 73 (identified by the IMS| code)} to verify the

authenticity of the user, and permit outgoing calls. However, because the onboard

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

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

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

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

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

30 generates a temporary onboard identity for association with the mobile identity code
(IMS1), and stores it in a memory 119. 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 outgoing calls
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20 the onboard MSC 116 provides the cellular telephone’s code (IMSI) as the subscriber
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-call
25 registration code is used, the ACSE 40 of the ground station 4 recognises it as being
an authorised free call to the host MSC 141 and routes it accordingly. Calls using this
code are permitted even if the IMSI has not previousiy been registered with it.
The host network 104 will, in general, not be the same as the user’'s home
network 70. In the host network 104 the interface unit 148 provides certain
30 additional functionality to co-operate with the satellite ground station 4.
When a call is received by the satellite ground station 4 using the non-call
code (NCC) the ACSE 40 retrieves the data and passes it to an interface unit 148,

which retrieves the identity (IMSI) of the cellular telephone, and the PSN associated
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host MSC 141. Consequently, in the present arrangement, any incoming calls

20 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 146, which generates a “divert on busy” instruction to the VLR 144. This is a

standard divert arrangement, and operates such that should the mobile unit appear to

25 be already engaged on a call when a new call attempt is made to it, the new call

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

allocated to the mobile unit. This diversion instruction replaces any previous
instruction held in the VLR 144,

Finally, the registration process is closed by returning an authorisation code

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

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

subsequent outgoing calls.
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incomng calls 20 intended for the nobile user will now be directed to the
network 104, as the nobile wuser is rently registered there. The
interface unit 148 passes the AES co to a call diversion instruction

unit 146, whic ener di vert an Sy, instru 'on. o the VLR 144,
This is a ot afobacarEay Pays o gk et o marg, DRE 2000h BreanBh o ¢ he
mobi | e UBbﬁne@ﬂ&G@f tﬁwh%sbtewd)rmuaf terlgagﬁdds;ﬂease:aldomﬁmw providleddal |

attenpt is the new is diverted,to peci fi ed
di rect or 9a'ﬁgﬁlﬂ§|a '°‘1"?1 aF‘HP §'9<5‘3'§é°t%ﬁéraﬂﬁé"8§ggthea?‘l'??@é%‘ﬁe?’cf '?eﬁ'as“ %e unit.
Thi s di vgfevb@tihg disturbante Woﬂﬁpbmeﬁgewyrmra@eewswnmmavmol Mehﬁdaﬁlsl n the
VLR 144. Finally, the re %tratlo r ocess |§ cl osed by, re\t%rnlﬁg

aut hor?® s&lrl"(S’He‘iﬂ‘i'Qé"“gglg topg fromihey sqistd Oy #7d @gNerALNG, f YA H‘égemant

syst em 4display sbRes 208 dr iah @udiBleSdnRBrdthe headilet 2021 he | MBI tO be recogni sed as
a valid user |dent|f|cat|on for subﬁequent outgggpﬂp | s. 1/ 15337
PCT/ GB00/ 03074Thepoperation, ot the svstam, will, ggw be,degcri e ?fﬁ‘f*l 'Rt em 200

Wi th proygs mnfé)rmobaemmm@mrﬁfmém mwemm, oﬁlderdl @elldlar $yatem
hands-free sets commn!gégg)row ded in cars. | ows audi o signals to be

t ransf er 10Y it Hangreits;its "Vs?%qeeW@)ﬁeéﬂ%@Pb%‘é Mscbﬂé@éﬂtth?l{:js‘tﬂ' Q¥ bance to

ot her 1 PasRE BAIard MEEE 196 ©af Bbtalry/ SdrRidutidh dath 3R EHecusEP 8 IMLRS7S (dentifibd ect i ng
ringing tone fromthe handset 110, and generating a visual alert on the

di spl ay b¢rtbeiMBbgods tgrvesfiiths %”"b?fﬁ'cﬁh qf e piseiy od PRIt optgeing, &alis: i on of

the syst agwalér beeyusBethdesboblEMSY § Y6 lie blyedsiRadtablEitBiough the satdlive a
mobil e unit 110 first nmakes contact with the onboard cel [ul ar system 101

it transAystem; dncomiathcells te ghe melilg) ynit o 10 ganet kg delivkly epted 10 the usual

way. 10 IJ?&‘oan“deMSQvérlé coRVerihal |ﬂkaQﬁ'eri&34d aVoidlaf fequlr@edtheroriser ' s
HLR 73 (identified by the |IMSI code) to veri gﬂjthe authent|C|t;y of the

user , 12inapgsial fagiliting: igosash nedyvpek 70 Fb!/%%ﬂ*’en'ﬁ% gke 1be SpeRis VB 116 i s

only CO“E%@H&%FW&&B&&%{I&HI hioBite w&& cérfieOTdNg calls to the
nmobil e unit 110 cannot be reliab % routed to e onboard NWSC 116 over a
|

conventional |WHRN the, opbepsd ML VG dptects aqeall %tﬁgﬂ?t plofegisiration, aftgmpt
faci liti gem & nfRRAE uRRUVIDY kst 1601) it cOIRRYEHbAthe tnfobifa kMittifkeidemity lcedeini t 110

(IMS1) and passes it to a processor 118. If the processor 118 has not previously done

20 so, it generates a temporary onboard identity for association with the mobile identity
code (IMSI), and stores it in the 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
outgoing calls to be billed to the correct user and to allow the system to be used to

25 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 1186. If the mobile handset
110 has previously contacted the onboard MSC 116, and not subsequently de-
registered, the processor 118 retrieves the PSN corresponding to the IMSI from the

30 memory 119 (step 1603).

In existing onboard systems a user cannot receive calls unless the caller
knows the unique “AES” number of the at-seat terminal 201, which is made up of

the seat code and an identity code of the aircraft {which together make up a unique
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aut hentication d
i dent i t encrygtedwhii arhoutgping|dall attdewnt isf beisg made, a call attempt |s then made to

20 the number dialled; otherwise a special code, referred to herein as the non-call code
(“NCC”) is used.
' The satellite ground station 4 is similar to that shown in Figure 4,and has a
radio antenna system 44 for communicating with the onboard system 101, through a
satellite link 6 or ot'herwise. Signals are handled by an Access Control Signalling
25 Equipment (ACSE) 40 which carries out switching functions to route calis to or from
the public switched telephone network (PSTN) 8.

A subscriber management system 42 in the satellite ground station
comprises a data acquisition unit 47 which reads identification data transmitted from
the aircraft {step 1605) to identify the subscriber, confirm his account details and

30 arrange billing for any calls made, through a billing system 45 which raises invoices,
or interacts with the systems of a credit card operator, bank, or other telephone
operator. In the present case the card management system recognises the IMSI

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



15 individual subscriber to the satellite systemor, if the user does not
have an account wth the satellite system credit card details or other
details to allow paynment to be nade. In the present case_the onboard MsC -
116 provi d&¥0 ems3¥ei | ul ar tel ephone's code (I MSl) as t hePSHEEAYIIE:
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wWith it host , I'n general, not sanme as the
user' s haossation edgigrerds tipdatea a¢dvedihglgt network an interface unit 148 provides

certain additi %ﬁclan a call is received from the satellite ground station 4 using the non-call

20 code (NCC) the ACSE 40 transmits the data to the interface unit 148 (step 1608).

The interface unit 148 then retrieves the identity (IMS!) of the cellular telephone, and

the AES identity of the onboard terminal 201 (step 1608, Figure 13}. The IMSI (de-

encrypted if necessary), is passed to the network registration unit 145 which

exchanges signals with the host mobile switching centre 141 in the same way that a

25 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

the mobile telephone is now registered with the network 104 (step 1611). The Home

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

30 It should be noted that, although registered with the host MSC 141, the

user's mobile handset is not operatively connected to the host MSC 141. The user,

and the handset, may be on a suitably equipped vehicle anywhere in the world within

the coverage area of the satellite network 6.



functionality to co-operate with the satellite ground station 4. 15 An
aircraft location register 41 associated with the interface unit 148 stores
identification details for all aircraft 101 currently served by each

satel lite YPOUMHPY7 station 4.  Wen an aircraft passes int oPEHEBUYRMol of a
different satellite the aircraft |ocation register is updated accordingly.
Wien a call is received fromthe sateklite ground station 4 using the
non-call 20 code (NCC) the ACSE 40 transmits the data to the interface
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allow the IMSI to be recognised as a valid user identification for subsequent outgoing
20 calls.

Of course, although the mobile telephone 110 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

25 identify the current true operating condition (switched off, busy, ready for calls, etc)
of the mobile handset 110. Instead, the system responds to a call attempt as will
now be described with reference to Figure 14.
When a call attempt is made (step 1701), the MSC in the home network 70
to which the call is initially routed obtains from the HLR 73 the current location of the
30 mobile telephone (step 1702}, and on receiving the identity of the host MSC 141,
directs the call there (step 1703). The host MSC 141 in turn attempts to transmit the
call attempt to the currently serving base station, which is in fact the interface unit

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



appear to be already engaged on a call when a new call attenpt is nade to
it, the newcall attenpt is diverted to a specified directory nunber, in
this case the AES 15 code allocated to the nobile unit. This diversion

i nstructi orwoepisases any previous instruction held in thecyldBolddrs
Finally, the registration process is closed by returning an authorisation
code fromthe host MSC 141 to the Sl.r#%SCI’i ber managenent system 42 (step
1616) to allowthe IMSI to be recog sed as a valid user identification

for subseguent outgoing . 20 calls. rse, alth h nobi | e tel ephone
150 1o BRBRAS, Poon Sorisout e 5oY BH e SoBPoores TiEP 1 FORKARPIRAERA *y o1 ¢ o1
| ocat i onis’ @@hsinited1 Bdckeito DieNBom@NNISCt 70. Othefvice,haisd iNBadet Liniti 148 s not

really there g n%‘therefor the host MSC 141 is unable_ to connect incom ng
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Qt her wi s Rt gy Icatesr mf éHBMnglﬂato IO TR lcaRthibubRttHE NESTA ‘BDMRY thesi gnal to
any such request (ste Note that the interface unit 148 has no

i nf or mat Fﬂﬁ"‘?ﬂeﬁ)’&?@ ﬁg‘ §he”c Gethﬁ)@”rbaﬂdfﬁ)’s?t'%ﬂ@ éstep Ad1@bbile 5 unit 110. It

is. rrer ely arr gRgefbbstd dfelent qoﬁ%u{e@rﬁ&;mlﬂ%tﬂah@tb@ hode bEMPBWoald a call
attenpt when the target nobile unit is int " condition. The host

VBC 1181, systemagesrdingdo thrAED gege. Ikihgmede i sRRoRated i etred atsgat teiieati ng cal |
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(step 1707). (This is a standard procedure, done to ensure that cal
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diversion information (the AES) fromt
116. The onboard MSC 116 uses the processor 118 to retrieve from the memory
20 119 the cellular identity (IMSI) corresponding to the PSN, (step 1711} and then
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
25 international “roaming” is permitted.
If a second call attempt is made to a handset already in use, the ACSE 50
will identify that the divert instruction will not work as it is already handling a
diverted call to that number. The default condition in such cases is to arrange for the
second call to be diverted to the user’s voicemail address {not shown) in his home
30 network 70.. The user may also be sent a message to inform him of the new
voicemail message. This message would normally be sent to the mobile unit, which
appears to the host MSC 141 to be co-operating with the interface unit 148, so the
host MSC 141 transmits the data message to the interface unit 148 (step 1711). In




VLR 144 (step 1708) allowing it to route the call through the PSTN 8 and
the satellite system4 - 6 - 113 to the onboard system 101 (step 1710).
-The onboard system 101 routes inconming calls to a node of the onboard 15
system acowOi/IsP 0 t he AES :code. |f the node is:connect FNGBOFHEY

at-seat termnal, the call is sinply routed to that term nal. However, in
this case, the code corresponds to & pseudo seat nunber, which the onboard
satellite systemswitch 113 recogni ses as neani ng that the call is to be
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20 station to another can be arranged to take place when no call is in progress
During the flight the user may decide that he no longer wishes to have his
calls diverted to the terminal 110, and switches it off. The onboard MSC 116 will
therefore fail to locate the mobile handset 110 at the next registration update. As
previously discussed, it is also desirable to disable the onboard system 101 when the
25 aircraft is on approach to landing, to avoid interference with aircraft systems at this
critical point in the flight {or distractions to passengers in the event of an
emergency), and also to avoid interference with base stations on the ground.
Disconnect codes may therefore be generated in the onboard MSC 116 for all the
handsets 110, either by the cabin crew or automatically in response to a signal
30 detected on the aircraft’'s data bus 22 which is indicative of the imminent end of the
journey, such as time remaining to destination (as determined by the aircraft’s flight
management system), low altitude, deployment of undercarriage, or weight on

wheels.



significant change in the network address AES of any term nal on board the
aircraft. The aircraft location register 41 nonitors the identity of all
aircraft currently being handled by the satellite ground station 4. \Wen
an aircraf wowmvssszi nto range of a different satellite 6, PCHYEBOM3NT4
diversion unit 146 responds by transmitting a new call 15 diversion

i nstruction to the VLR 144, so that further incomng call attenpts are .
diverted to the new netvvork address S) of the node corresponding to the
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network as the |ocal network The HLR 73 retrieves the user'’ §
made to conventional handsets 1 O using standard cellular telephony equipment. The

20 operation of the host MSC 141 and the onboard MSC 116 are both largely
conventional except for the number translation functions carried out by the interface
units 118, 148. Using roaming capabilities, just one host MSC 141 can provide
connection to a large number of airborne MSCs 116, anywhere in the range of the
satellite system 4, 6.

25 To allow the use of the at seat display system 201 for data messages, not
suitable for transmission over the PSTN and satellite system in their original form the
interface unit 52 (Figure 5), 148 (Figure 12) is provided with a data handling
processor 53,149 for receiving data messages received over a packet data system 9
by way of the MSC 50,141 and intended for users currently associated with the

30 interface unit 52,148. These messages include SMS messages sent from other
callers, and SMS messages generated by the MSC 50,141 itself to alert the user that
a message has been sent to the voice ma_ii system. The format of such a message is

shown in Figure 9, and the process of sending and receiving it is shown in Figure 10.



10 VLR settings fromthe previous host network 102. Because the original
VLR data has been restored (step 804), the tenporary divert data used

-whi | st the user was connected to the onboard systemis not fed back to the
HLR. Al |l dabawmnssBating to-the user can then be deleted fPEHEBHANMR 44 in
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of the cellular network, operate 15,gornally. The cellular tel ephone 110
co-operates with the base station 112 on the aircraft as it would with any
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01/ 15337Ppeid) epsivo 0 3B handset 31,11 itg; Ie&PPIHEs BI§ESagGOIskeRs PRA) | 3Pdc#Msi st s of
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entertai nment term nal 201 corresponding to the user's cellular identity
whi ch wef8"®Megta98l-1 y provided to the data acquisition unit 54,149 when the

user carried qHb intbMScd G 53 rﬁh'tﬂéh Wp%@ﬂ%@ad&éémegaér)(thérmn ad£hf ace unit
53, 148 next generates a data cal hat address (step 992), in a form

sui t abl dhe opriginal ndatp sHpEsagpy Withea Me 912 identifying the terminal 201 and

20 encapsulates the message in a form suitable for transmission over the packet data
network 9 to the aircraft (step (996), with an address header 910 to send it to the
data network interface 28, 204 serving the onboard entertainment system 200. It
can. thus be transmitted to the interface 28, 204 over the packet data network 9
{step 997), effectively as a packet with an address header 910 and a payload made

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

On receipt of the data message, the on board data interface 28, 204
extracts the data message payload 901, 912, (Figure 9c) {step998) and identifies the
individual at-seat terminal 201 identified by the address S12. It can then cause
display of the data message payload 901 on the screen 201 of the appropriate

30 terminal {step 999).

If password protection is required, for example to ensure that the user is
present when the message is displayed, the payload 901, 912 can also include a

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



50, 141 (step 993) over the packet data network 9 to the aircraft, with an
address 10 header corresponding to the data network address of the user's
at-seat termnal 201,201. This data call may be a short nessage to .
i ndi cate tNﬁQﬂkﬂiﬁﬂssage is awaiting delivery, and displ afFH§B @W”Pﬁ% screen
201 an invitation to the user to dial a special code on his handset 25,110
to accept the nmessage (step 994), angpany charge associated with it. This .
acceptance is transmtted back, by way of the MSC 15 50, 141 to the
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vOoi ce nehavarthelessibher Imbafhghtl”flhecmncgafnmaumahs o]Ihgf [tl;\}{:area covered by one
satellite into that served by another. This causes a small but significant change in the
20 network address of any satellite terminal on board the aircraft. The aircraft location
register 41 monitors the identity of all aircraft currently being handled by the ground
station 4. When it an aircraft location is updated, it sends an updating instruction to
the interface unit 52, 148. The call diversion instruction unit 56, 146 responds by
transmitting a new call diversion instruction to the VLR 51,144 so that any further
25 incoming call attempts are diverted to the new network address of the terminal. Note
that the diversion store 57,147 is not updated. Note also that this does not affect
calls already in progress: there is usually sufficient overlap in coverage areas that
handover from one satellite or base station to another can be arranged to take place
when no call is in progress.
30 Three further embodiments of the invention will now be described, by way of
example, with reference to Figures 15 to 17 of the drawings respectively. These
embodiments are all based on the system architecture of the GSM (Global System for

Mobile radio) standard, and are intended for use on board a ship. These embodiments



141 uses this information to generate an AES code identifying the user
termnal, to be applied to the data nessage 910 (Figure 9). The host MSC
-may store this code for 10 use with subsequent data nessages, allow ng the
host MSC 1wéd otis3pf ocess further data nessages without reprEEBINIZOMdNI S

I nformati on fromthe user again. The request for the user's seat nunber
‘may instead be made when he first isters his tel ephone 110 with the
onboard MSC 116. As the tern1nat|on itself nobile, being on board an
aircraft, call routlng to 15 that term nation may require revision from
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20 Site Controller {BSC) 540 associated with the mobile switching centre (MSC) 541 of

a conventional cellular telephone system. The satellite connection provides several

voice channels and a signalling channel {supervisory control - management channel),

and can be made by any connection of appropriate capacity. |

in the celluiar mobile network 504, standard GSM functionality is used. Both

25 the base transceiver site 512 and the shore-based base site controlier 540 are largely

conventional, but have an extra software upload facility to allow for the delays

incurred over the satellite link 4 - 6 - 513. In particular the “A-bis” link between a

BTS and a BSC normally has an allowable time delay of 40ms. Longer delays are

identified as being indicative of a fault and cause the link to be shut down. In this

30 embodiment the allowable delay is expanded to approximately 700ms to allow for

delays in the satellite link 4, 6, 513. The base site controller 540 operates in

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

host network 504. The host network 504 may also support one or more further base



504, which is in turn interconnected with other nobile networks 7 and fi xed
networks 5 to allow calls to be nmade between users of different networks.
The system provides a cellular radio subscriber with the ability to use his
10 own hand@PUB33¥ aboard a ship, |ocated anywhere withi nP&R/GRIVEIFH
satellite coverage area. The coverage aboard ship can be provided by any
sui tabl e neans, using known radio regeater distribution systens 511 to
provide radi o coverage wherever required. The arrangement of Fi gure 15
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20 accordingly.

- In the variant of this embodiment shown in Figure 16, the Base Site
Controller 514 is on the ship, and the satellite link 4 - 6 - 513 is between the MSC
541 and the BSC 514. This reduces the signalling overhead over the satellite link 4 -
6 - 513 as there is much less traffic between an MSC and a BSC than there is
25 between a BSC and a BTS, so the cost of the satellite link can be reduced - perhaps
to the extent that an on-demand satellite link may be preferable to a permanently
leased one. Despite its onboard physical location, the BSC 514 is still perceived by

the network 504 as part of the region served by the MSC 541.
In the third embodiment, shown in Figure 17, a subsidiary mobile switching
30 centre 516 is provided on board the ship, with its own visitor location register 517.
The satellite link 4 — 6 - 513 is now between the shore based MSC 541 and the
onboard MSC 516. The user record in the HLR 73 will identify the mobile unit 510

as currently served by the onboard MSC 516, and route incoming calls (by way of




and to allow incomng calls to the handset 510 to be routed correctly.
These details include the identity of the BSC 540, 542 to which the user
is connected, allowing different call charges to be applied for use in

di f f erent wambéins3z7zand in particular for calls made throudETGRIVBWBEbard base
transceiver site 512. 10 Users aboard the ship will be able to use this
service provided they are subscrib to the host network 504, or if they
subscribe to a network 7 which has a "roam ng agreenment with the host
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i s now MEERAOEh ppooaNhe sHiRBRA MECDS Madsithqut the uss el ﬂ‘el\?B@"ﬁiénk #he user

record |.P5U33;3HLR 73 WI Il identify the nobile unit 510 as currently served
by the onboard C 51 . and route incom n(I:; calls (by way of WD 01/15337
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served RymilafProbidnsd #bRtmdRItiméGs a result of variations in atmospheric conditions,

or other factors affecting radio propagation such as temporary structures in the line
20 of sight, or even whether trees are in leaf. Such land based systems can be arrangéd
to select alternative frequencies or reduce signal strength if such interference is
detected. However, the situation with a mobile base station 511 is more complex. In
particular, the mobile base station will not, in general, have a licence to operate
within the territory covered by the fixed base stations 74, and may only be permitted
25 to operate in, and be detectable in, international waters. This means that the system
should be shut down when in territorial waters, so that users on board can operate
with the local land-based system 74. Moreover, the power should be controlled so
that if the mobile base stations are close to the boundary T of territorial waters, other
mobile users within territorial waters will nevertheless connect to a land-based

30 station.
Figure 18 illustrates a typical situation. The system will be assumed to
operate according to the general arrangement of Figure 16: that is the satellite link 4,

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



5 This enbodi nent allows integration of the onboard M5C 516 with the ship's
I nternal tel ephone exchange (PBX) 515. In particular it provides a sinple
means of providing passengers and crewwith a "Wreless PBX" facility, as-
users on bowgod1/id3s7 ship can conmuni cate with each ot her tPoTaEByNVOIRE BSC
514 without using the satellite link 4 - 6 - 513. Wen a call is made by a
cel lul ar tel ephone 510, the serving 1:9 MSC 516 first consults its VLR 517
to establish whether the called party s currently served by the same MsSC
it cqnnects t out _the use of any
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20 equivalent to a distance of about 30km (sometimes extended to 0.4 ms {60km} over
the sea to allow extended range, by allocating two timeslots per user). By limiting the
permitted time delay to a few microseconds the effective range of the base station
can be limited to the immediate vicinity of the ship, preventing mobile units on
nearby vessels using the onboard system instead of the terrestrial one. In this way
25 the system can be confined to users onboard the ship 501.

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

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

manner when such transfer takes place. However, until the user does make such a




511 a, (power received represented by full line) and 511 b (power in dotted
line) such 5 that, in both cases, within the boundary T the received power
‘is so lowthat a cellular telephone will not be able to register with it.
The posit W0IS3¥he boundary T relative to the ship 501%&“‘9@’“’&%‘1 er m ned
usi ng any known navi gation system such as the satellite-based "d obal
Positioning Systent, using a GPS satgy lite 591 and receiver 590, linked to
a dat abase determ ni ng where such boundaries T are {ocated. 10 To avoid

i nterfepgnae, Wik hué&?’@%orﬁ@%ﬂméﬁé“?erO%HrﬁihQ% tbeé};éfétgrésalif nat péet isand  to
e on

prevent users in nearby vessels using t oard system 511 In preference
to the cénnedtedtodhe bgstinetwadk. t he onboard system may have neans for

detecting usahhg, Se0MALRs" GO deeNdARGE fof A8 Tplda6l Tévei SHirt chi g

of f the onboar ansm when such signhals are detected. This wll
al | ow uieerseptingceailseghert the hebaand Ispstem18, 4931 601 78 switchad mft attimeser vi ng

ar eass Dl fleGkSaudl 608 WEASIA Gohl ARBRLIbES padkd ERNAPL REREIGHeCt ed.
may remaln swiched on outsrde territorral waters. Tnstead power

cont r ol withhelectsoptcernntral systeras phithgeckhiote, [te entor¢ehtquiétinpediadsagn baeed,mrt t ed on a
base St gt ifly! SarllPB dCert SRR A Kom B Ll b Bothlr UAHALbrd i Led to
the I eng of onetine slot 1n atine diviston system usually 0.2nms, a
round t swjsch itime syleracpff wadyeld pérforened i sérasatiy oofundérotie @dkol 0& ersehsares
extendeg to.0.
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t o al10 eof nhe vebieleprsdeh tasedepldyeriEnt \of thanajeraif unberchaiage,Sloat iaftitudecam be
e gbl o R hmR o B e Y e TR ™S 7,
thi s wayataXiust2®e What sushcadistennectidn oextird (Steps €5G1)pa siymallistdeneratedin501. The
31" P00k SRRl 2 1P0 B0 T s34 o E58a 088 s 5 1918 omboar o
di stri bed thengrooed seatibn 8 LdtepOr503y. THisignalwanses thb aateliite HAdund Gtdtionrtegi ons
terr 18 oPVafe Aol puierq guend f3t STy e Ao g ebfuer Rysir Boadk reni p rmmy
t hen corheespiecified vbkiclelistep-1159grd BTS 74. If the local network is not t he'
from the host ARLETLPRYSEREs BrBerMbSG e dAloPs | 1 SO P BRSO linner - when
such t r anafrete oakwarddtiosehicho Ivtsere | 50BINilllthér feceivera thadl Faifsak endicttiona WO
O o e EEAGEh i 4 A U5 e PO Bl
20 link 6. Such failed calls will be re-routed according to the user's own diversion
instructions, stored by the host MSC 70, 141, 541 for use when the user’'s handset
is busy (step 1507}. Generally, such instructions will be to divert the call to a
voicemail system in the user’s home network. In addition, the host MSC 70, 141,
541 will record the existence, and possibly the origin {Calling line identity — CLI) of
25 any such call attempts (step 1508).
When the onboard system 2, 101, 501 is re-activated (step 1511) a further
signal is transmitted by the onboard system (step 1512) for transmission over the
satellite link 6 to the ground station 4, {step 1513). This signal causes the satellite
ground station to revoke the call failure mode for calls directed to the onboard
30 system 2, 101, 501 of the specified vehicle (step 1514). When a user 25, 110, 510
reconnects to the onboard system 2, 101, 501 (step 1515) the onboard system
transmits a signal to the host MSC 70, 141, 541 (step 1516) which causes the host
MSC to retrieve the call attempt record previously stored for that user (step 1518). If



Figure 19 shows a process according to the present invention for
intercepting calls when the onboard system 2, 101, 501 is switched off at
times 5 when its operation could interfere with conventional |and-based
cel lul ar sywbeifsss®f W th el ectronic control systens of thecrsisowbisrsto
enforce "quiet" periods on board, or to allow transfer of the satellite
link fromone satellite to another. T'g control to switch the system off
may be perforned manual ly or under the”’control of a sensor detecting
interference fromnearby radi o base stations 74, or an operational

condi t i orPnecergrore isucky gall ettempts have heen spds, therMSGrretyrps ajmessage to the

under car jsggdgs, 110) sl (b{d:sdms@,rpm}hwhg?me $¥ar Y4 RRfidve hi€ RIEBHYeS HoRthe0 t he
onboard system by neans of the contro data bus 22. When such a

di sconnectoicsmal systed sheuldhesoonish. 5 signal is generated in the onboard
system 2, 101, 501 (step 1502) for transm ssion over the satellite link 6
to the ground station 4 (step 1503). This signal causes the satellite
ground®station to 15 invoke a call failure nmode for any call directed to

t he onboard system 2, 101, 501 of the specified vehicle (step 1504). Any
call now diverted by the MSC 70, 141, 541 to a nunber corresponding to a
node on board the vehicle (step 1505) will then receive a "call failed"
indication fromthe ground station (step 1506), w thout any signalling
required over the satellite 20 link 6. Such failed calls will be re-routed
according to the user's own diversion instructions, stored by the host MSC
70, 141, 541 for use when the user's handset is busy (step 1507).
General ly, such instructions will be to divert the call to a voicemil
systemin the user's hone network. In addition, the host MSC 70, 141, 541
will record the existence, and possibly the origin (Calling line identity -
CLI) of 25 any such call attenpts (step 1508). Wen the onboard system 2,
101, 501 is re-activated (step 1511) a further signal is transmtted by

t he onboard system (step 1512) for transm ssion over the satellite link 6
to the ground station 4, (step 1513). This signal causes the satellite
ground station to revoke the call failure node for calls directed to the
onboard 30 system 2, 101, 501 of the specified vehicle (step 1514). Wen a
user 25, 110, 510 reconnects to the onboard system 2, 101, 501 (step 1515)-
t he onboard system transmts a signal to the host MSC 70, 141, 541 (step
1516) which causes the host MSC to retrieve the call attenpt record
previously stored for that user (step 1518). If PCT/ GB00/ 03074 WD 01/15337
36



one or nmore such call attenpts have been made, the MSC returns a nessage to
the wuser 25, 110, 510 (step 1519), pronpting the user to retrieve his
“messages fromthe voicemail system should he so wish. 5 WD 01/ 15337

PCT/ GBOO @3ddu1s3®7 CLAIMS 1. A nethod of controlling a tROTAEBISAITEYSt em
for communi cation between a fixed network and a noveabl e network, the
.system havi ng neans for suspendi ng Sﬁ.pperation of the noveabl e network,
wherei n when operation of the noveabl'e network is suspended a control

si gnal iAh\A?nsrritted to the fixed network, causing the fixed network to
|nterce|;5: I's directed to the noveabl e network. 2. A method accor di ng to
claim1, wherein a further control signal is 10 transmtted when operation

of the veab e n t r.k i esu caus T"h? i xed . rk to cease to
Ot e ool ca Raneod it GonfrolifE 3 Tenors kPR £ CamBrisRer el s et om
stores ﬁ&étﬁinbﬁ:v?fc amll & mﬁe?glﬁmawﬁﬂd&hdwvsm haginpaheand for stgsendingl on, Wind
on resunptiqQn o ervi ce transm ert s 0. an to om
such % CBFPUAR t‘gn%ie fRvepblg N B‘ theﬁ"ho‘@‘é%{bl°é’efagf°8pﬂoﬁge rfé? E{Q for use

on boar defworkhs Qbﬁbé\ﬂéd QOB a@ham trafishittd to xieed fiR&d wetviork | Bsusigveabl e
net wor k hayi ng ne f.or suspendi ng operation ?f t he noveabl e network, and
’éﬁ’i’"cgﬂ‘i‘i\jP %8

means f &ed ‘ednteraset ealls fitected tothe moyeRble pewor k when such

suspensi on occurs to cause the fixed network to intercept calls directed
to the noveable network 5. A tel ephone system according to cla|n14 further

conpri sitng neAn&ethed  acearding e ﬁ‘ﬁ'"é\ Turthesein c anfyrthier sEomtenl ignalnis £ xed

net wog K wahsmiteaokRéd 8perfiort BE the? MolBatha RbvdiR igVPdskmied, caSSiEthe adsi Ng the
fixed network to cease to intercept calls. 6 Atel ephone system f orm ng

part of Ngtv9rkde caaseteimterssPt elsmuni cation with a noveabl e
t el ecommuni cations network, conprising nmeans for receiving a control
signal fromthe noveabl e network indicative of suspension of operat I on of

the 30 MoveabMethas: aaseIdingiouciaiphAs Whetelbne; fixed: systam Rtasemestals efieplal to

i nt er CeB&eﬁ?H nadd] BOHE thd elible FTONERRRAONCLNDdn rdsubibtbALd: Bdichl 11111
hul I 11 [l MS WD Q1/15337 PCP/ GB0OO/ 030
transmits an alert signal to any user to whom such a call attempt has been made.

4. A moveable telephone network for use on board a vehicle for communication
with a fixed network, the moveable network having means for suspending operation
of the moveable network, and means for sending a control signal to the fixed
20 network when such suspension occurs to cause the fixed network to intercept calls

directed to the moveable network

5. A telephone system according to claim 4, further comprising means for
transmitting a further control signal to the fixed network when operation of the

25 moveable network is resumed, causing the fixed network to cease to intercept calls.

6 A telephone system forming part of a fixed network for communication with a
moveable telecommunications network, comprising means for receiving a control
signal from the moveable network indicative of suspension of operation of the
30 moveable network, and means responsive to such control signal to intercept calls

directed to the moveable network.

e



38 7. A tel ephone system according to claim®6, conprising neans for
receiving a further control signal indicative of resunption of operation
of the noveable network 1is resuned, and neans responsive to such control
signal to oememssite fixed network to forward calls direcPEHGBAVRRY

noveabl e network. 5 8. Tel ephone system according to claim7, having nmeans
for storing details of call attenptsggmade during the period of suspension -
of operation of the noveable network, and neans responsive to the further

control signal, for transmiti a!% t ' % er i m such a
coll ot 2 YserRine, RS dco e fo YA py pfipRting [indihé HR Feckifind@

further control signal indicative of resumption of operation of the moveable network

is resumed, and means responsive to such control signal to cause the fixed network

to forward calls directed to the moveable network.

8. Telephone system according to claim 7, having means for storing details of
call attempts made during the period of suspension of operation of the moveable
network, and means responsive to the further control signal for transmitting an alert
signal to any user to whom such a call attempt has been made.
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