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"159159" Arrangenent and nethod for using a cellular
phone in an 10 aircraft The invention relates to an

arrangenent and to a nethod for el I ul ar
phone | ocated in an aircraft, |an wmm ’ﬂ E"ﬂ a. - or
S t f.ationary rmblle

p%%%%l%ga 9?&?%’%0 Gop033| ble to use c&l'fl ar phones
ra?t On the one hand, interaction with the

gbﬁ gon-board systens is feared and on the
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flight. As-a rule, these systens are expen- sive to
procure since all seats (or at |east rows of 30 seats)

muShe bmmnnmede%tbscebrmwﬁrﬁﬁn{eﬂt”hH@ 8o a W:hod
cognectl I_ge osts areﬁ}lio high. The invention is based

PhCBBTRE St %0 PEALIAGE BTGl IOSAGEROAP BRdABECrart,
HEIQmﬁ wéhidle tﬁ@a 'Bttsﬁé&ébfgfﬂ'ﬂ%nﬁdstatlonary moblle

radlo network.

At present, it is not possible . to use cellular phones
in aircraft. On the one hand, interaction with the
_electronic cn—board systems 1is feared and on the other
“hand, no moblle radio networks where a cellular phone
could log in are available especially in the casé of
long-distance flights over unpqpulated reglons or wa-

ter.

At present, the aircraft of ﬁany airlines are equipped
with proprietary communication'systems which allow the
passengers to conduct voice and/or data communlcatlon
during the flight. As a rule, these systems are expen—
sive to procure since all seats (or at least rows of
seats) muet be equipped with corresponding terminals.

The connecting costs are also high.

The invention is based on the object of creating an ar-
rangement and a method of the type initially mentioned
which provide for simpleée communication of passengers of

a vehicle with external persons, computers or the like.
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passengers of a vehicle with external persons,
conmputers or the like. - 2 This object is achieved by
the invention by neans of an arrangenent which
exhibits the follow ng: 5_-, an board a vehicle: a) at

| east one nobile radi o base station a device %
opiverddirgtt he sohieeed i 6’—hedéflé{ef1m‘% £he 158y St ocol

and conver sel 0 & GRViFee16Qing:
t FEFHE TS F¥%8é|$%§ﬂ&%P data to/froma ground

station, at a stationary position: d) a device for
transn1t in /recelﬁkgg | P data to/froma

ve
correspd devrce of the ve- hicle, 20 e) . a
device for converting the IP data into nobile radio

data and co rsely ) fdeviGeiitobase station,
transnftti /ﬁébelvPﬁ% The nobile radio data to/from

the stationary nobile 25 radio network. The nethod

according to the |nvggé f?&fggidéy%ihgltﬁ@nm@bfméﬂradI&O
u

aa) | ogagi b-ln dF’he ce | ar phone at a g
nobi | e ragih®a caldo WihiecAPi srﬁbw@d PP £oP8EPFeY r adi o
base station arranged on board .the vehicle; '

c) a deviée for transmitting/receiving IP

data to/from a ground station,

~ at a stationary position:

d) a device for transm1tt1ng/rece1v1ng Ip

data to/from a corresponding device of the ve-

hlcle,

e) a -device for converting the IP data into

mobile radio data and conversely,

f) a device for tramnsmitting/receiving the
mobile radio data to/from the stationary mobile

radio network.

The method according to the invention has the following

steps:

aa) logging-in of the cellular phone at a
i1ocal mobile radio cell which is formed by a

mobile radio base station arranged on board

+he wvehicle;
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- 3 bb) converting the nobile radio data into the IP
protocol and conversely; cc) transmtting/receiving
the P data 5 to/froma ground station; 10.ee)
converting the IP data into nobile radio data and
conversely; ff) transmttingdreceiving the nobile

radio .dat o/ fromt.h [ il e radi t-
wor K. First?§$ s%%%v?%gﬁgfhgédﬁgﬁi%%ggggﬁéna?%ngﬁﬁﬁl
be ex- 15 plthienéd. pTdeocolvetd aonvansdkyused for
vehicles of all types. In particular, it can be used
inair- or sea craft which also stay out of range of
stati onary mebi | eransdits imgt/wecksving tden IR sletbe used

for | and vehicl.es  such as, far .exanple, railroad
vehi cl es th@ﬁfFng%IgEﬁP?ﬁnﬁﬁﬁfﬁ%Pégions that are
sparsely popul ated and there- fore poorly covered by

the nobile radi o_netwarks andfor_in which probl
occur due t & Far GHRSSHIE 5ihﬁg%o?a%%elv}d}1r?t &r 6?%?‘%1‘1%
vehi cl e. Spaeear ahtl esevescsdrlcl;es which nove outside
the earth's atnosphere. 25 Stationary nobile radio
networks are the usual | and-based nobile radio

networ ks i na@hi chrandnairgd ngurecbeving etiobnaey rbase

Pt s N C T NS N e

conventi onalwogkandards. They are preferably digital

nobi |l e radi o networks in which the '
Firstly, some terms used in the invention will be ex-

' plained. The invention can be used for vehicles of all
types. In particular, it cén be used in qif~ or sea
craft which also stay out of range of stationary mobile
radio networks; It can also be used for land vehicles
such as, for_example, railroad vehicles which traﬁei
through regions that are sparsely populated and there-
fore poorly covered by the mobile radio networks,
and/or in which problemns occﬁr due tc Faraday shielding
of the interior of the vehicle. Spaceciaft are vehicleé

which move outside the earth's atmosphere.

Stationary mobile radio networks are the usual
land-based mobile radio networks in which a large num-
ber.of stationary base stations forms mobile radio
cells. They can be GSM, UMTS or mobile radio networks
according to other conventional standards. They are
preferably digital mobile radio networks in which the

mobile radio data are transmitted in digital form.

According to the invention, one (or possibly more) mo-

bile radio base stations are arranged in the vehicle.



nobile radio data are transmtted in digital form
According to the invention, one (or possibly.nore) no-
35 bile radio base stations are arranged in the
vehicle. - 4 This forns a |local nobile radio cell in
the interior of the vehiclkeswhere ceIIuIar phones of
vehi cl e pa sengers. can he,_capa of
cEmoﬁas%e BtRaf gﬁcaE g%bl{% O{ eCFHE)Lf *Ce 1iluloar c?ﬁeé’f
Wht]ﬁ:é‘l sl die whggedcsl il at phdimsl ot hs wlapctlsad dam -~
t he expect ed unber 0 vehi cl ass ers tele honln
o S ) A§2aPa See TARAE oF, BT Efn o HATY.
nobi ¢ e thadimunibase ost aél Dunl an tdhometsswmsh)ccm aok drtogeca
|sarraned|nthe|n§9|a4 - |n|t oft £
pabdeHiuat SRA NP T SGRrTT 10 TRENEEPSFEF T Beingt e
| nvahicclréifga,sstelmgeeel tel@shqntnmgesemamahsmnsmng deitteh at
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salys dsr%dl@mun hAgenna bdard-wireeldr ani tse C:&mné)ﬂaa:ed ahi—
tiopal l){Y Shl | ded. 15 Acc\%% ng t.o thi fventl on, e
nobt e aP3SFeRIeET Sitre CHALRL Y aﬁ’}?%}?sar or
C O&ty-aid 1ed 1|nnTaQrtcB§ftP t 1§ AN 1arThBohPs peai oodnsnd t
t he, dat a rQt ocol of the  Internet - -known ¢ ttg“e

th oha gex

expErt v IpieBavep Bt dHREAELSRSHT

grr@amduﬁgt airﬂ-@)@arayeae@@fcsrﬁwri@l rgndpviee. 1t raedhe a
connection to a, ground statjon which is swtched via,
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According to the invention, the mobile radio data re-

ceived by the base station are converted into the IP

. protocol. The IP protocol is the data protocol of the

Internet known to the expert.

‘These  IP data are then transmitted to a ground station
by a corresponding device. It can be a connection to a
grouﬁd station which is switched via; for example, sat-
ellites. A particular advantage lies in the fact that
radio connections for transmitting IP data already ex-
ist in vehicles or are being installed, respectively.
These IP connections are used, on the one hand, for the
communication of the on-board systems with, for exam-
ple, monitoring devices on the ground and, on the other
hand, provide on-board Internet access to the passen-—
gers of an aircraft. A corresponding system for estab-
lishing an IP connection between aircraft and ground is
offered, for example, by the Boeing company under the

name Connexion.



ist in vehicles or are being installed, respectively.

. These | P connections are used, on the one hand, for
the comunication of the on-board systenms with, for
exam ple, nonitoring devices on the ground and, on
the other 30 hand, provi de-om--board Internet access to

th@ assen- .gers of tgn akrcraft A <COL! gg]con_

sys? or es nakc):an ultlilconnec%l on be

ai nec‘aictn,an\dngfnomxdists lmfére,r ethsef or examallm :msttahéed

Boei n onp under. t n,
e eh e R A PAErer B 6 eeT S eRL oo Pp Gt sartoR
neﬁbxomRSQWHnEXpensﬁvslyntfanemmriengrmosll® iEdlo data
|nstaIIe for other reasons, between aircraft and
NSt 6™ or al so i nexpensively transmitting
noblle radi o data 5inthe IP format. In a ground
tion, the, | data are nverted again _.into mobile
7ol of GRAGEICH Gkl 6l OF OMS® GRrAJer o 20Hi
"fiht@r odile cediespatdi Nfprlatxamplt 6fMabt UMES IdAtR(.
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radi.o data are then fed intq the ationary nobil e
r atht®d TERSST IE3Py P5 ‘dfﬁ"‘? %&ﬁu.%& air% % R &G0 dRd
st ahi et amp EQU§p§§ﬁppse ~there can be either a line
connection with the operator of the nobile radio

network or corresponding nobile radio sta- tions can
al Bige SidBYr @ cSRABL I CHadiRS dakaWaES, tiséiMEed) ilntlethe

the cellular phone located in the vehicle for the
stationary mobile radio network by a corresponding de-
vice of the ground station.. For thlS purpose, there can
be either a line connection with the operator of the
mobile radio network or corresponding mobile radio sta-
tions can also simply be used which, as it were, simu-
late the cellular phone located in the vehicle for the

"mobile radio network. Corresponding so-called mobile
radio gateways are ecmmercially_available. For the GSM
network, there are GSM gateways which can establish

connections with local stationary mobile radio networks

on a selectable number of channels.

‘The invention allows the passenger in a vehicle to
telephone on board in such.a manner as 1f he were lo-
cated on the ground in the area of the corresponding
mobile radio network. He only incurs the mobile radio
connecting costs which would also.arise on the ground.-
If the ground station is arranged in the land region of
the home network of the vehicle passenger, he can tele-
phone at ﬁhe low costs incurred with such a ﬁelephone

call in the home network. In addition, there can be



nobil e radi o network. Correspondi ng so-called nobile
radi o gateways are commercially. available. For the
GSM network, there are GSM gat eways whi ch can
establish connections with [ ocal stationary nobile
radi o networks 25 on a sel ecé abl e nunber of channels.
Theos't-h”s" & %%eaEEO‘é%nAQ&Jgo%S%%Q%%r L9 g %‘Sﬂé,c'aeret 0
te‘fep one on board Tn sSuch.a mannér as i € were | o-
catlemrad tye theoandlimes res ariealef flhe-rate egporyd fgr

30 hi | ' or K. ly i
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groesd.fod fwhitke ghosnis sdatd omobd lar tahgeldony, tuse lodnd
regi on qf _the_hone_networ f _the vehicl ssenger,
e irftigegie by AlREEs ST e oot BRa¥ bf, P TRDH e
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aiwdtkeofasasibgbecbhmtricat.e sdhakegeakbos rile ysesseh-

the | P connection, jndependently of the pur- pase faqr
WS (08 £ ABREnE nOUT AR ESoR. DRBks gin Biaete,
| nd~egmetpaaceagsrpeani tatk drpgrdar dtohik hikorhe kedtwohs- or
cording to the inyentjon, number, . of ound stations
CaPDAYoFPaEaST ROt H SR dE FRE1RoBE FEOT adib RSP
WoFdeSe GfiaVvar codge SPOIMAINE SatBwaAGe andStRe I thrthedtdSHe Ac—
gers fromdifferent countries are on board an

ai ¥ PO tBGer YV pASS¥hger can thus log in at his
home network or the nost cost-effective nobile radio
network in each ?ase via a correspondin at eway. and

t NS SHARST-5ATBE TRA WY 5F3HEN AVehlT ofrovrs Fre
t rans e Wake/, r 8ACLNE NEhSTRINAQN 208 the géeiteh ffr con-

vérting the IP data into mobile radio data and mobile
radio gateways, on the other hand, can be spatially
separated from one another and connected to one an-
other, for example, via the Internet. A single trans-

- mitting/receiving .station on the ground for IP data can
therefofe also be connected to spatially separated de-
vices, located, for example, in the area of different
stationary mobile radio networks, for converting into

-mobile radio data and mobile radio gateways.

In the vehicle, a mobile radio pico cell is preferably
formed. This is a very small cell and the base station
- accordingly only requires very ;ow transmitting power.
If necessary, a number of mobile radio pico cells can
be formed in larger wvehicles, for example large air-

craft or ships.

The connection between the on-board mobile radio base

station and the on-board transmitting/receiving station
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the I P data, on the one hand, and the devices for con-
verting the P data into nobile radio data and nobile
radi o gateways, on the other hand, can be spatially
separated from one another and connected to one. an 20
other, for exanple, via the internet. A single trans-

mitting/receiving stati on the ground, for | P dat
carPt thferddtsr 6281 8 ?ﬁ;%g;ﬁﬁgfﬁeﬁlgoggﬁa&?Eﬂqﬂft ot The
sepaiadied dencel CeS,al AERs edn flatrexapled dm Ithelagaea
of different. L stationary nobile radio netwgrks, for

c ORRAIE G 1A 5981 b | B 4o SdaPh I PTOBI R 486
gatemeed iR hRe ¥ebé Cl@, aiardrRlll, ere s PGy atld siys-
preferably formed. This is a very small cell and the
bals¥" ARG IaELoFF nFSPYHOP PBAEPFES WS 9 re-
trQnsed tHHROmBBYRE . ra8@id fodtrCessaliyn andWHEeldeRfice for
nobi l e radi o gico cells can be formed in larger
verterE ingothexBABE &2 | S o2 eRphPttRe Ts%ipgé’.t%ﬁé
cofmecidieaetyeen the on-board nobile radio base 35
station and the on-board transmtting/receiving
station 7 for IP data can be established via the

i g angt kit haicNehb £l Gus Sithee i nd@enfisnllwildbe ex-
intranet and an | P data transmtting/receiving
stRtdigedexiish sefarenerity thet SrpBinet ¥t ¢th Shiyscase

| My Al et BEELPEIAL 1119 dl2f 13%8nB1 b8 MY AEAQIERG - O
the 1 nvention on board thus only re- quires the nobile
r &flolbase station and the device for converting the
nobile radio data into the IP protocol and
conversely. 10 In the text which follows, the

i frerdaodd winl piberakt, pi &Gedanet Rtpbier ehdes Bgrapged

drﬁW!JHIfMQ%%haSEQMBprb cell. The base station 1 is con-

nected via the on-board intranet to a GSM/IP converter

2 which converts the GSM data into IP data ana con-—
versely. An IP call manager 3 feeds the IP telephony
data into the intranet or ethernet of the aircraft and
takes the corresponding received IP telephony data from
the network,_respectively. The connection to a ground

. station is established via a satellite via an on-board
antenna indicated at 4: The transmitting/receiving sta-
tién on the ground is connected via the Internet to an
IP call manager 5 which, as it were, filters the corre-
sponding IP data out of the Internet and converts them
back into GSM data via an IP/GSM converter 6. The
IP/GSMlconverter 6 is connected to GSM gateways 7 which
establish the connection to the stationary mobile radio
network 8. The sequence described is correspondingly
.reversed for GSM data which are sent from the station-
ary mobile radio network 8 to a cellular phone in the

aircraft.
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arrangenent according to the invention diagrammti -
cally. 15 On board an aircraft, a GSM base station 1
is arranged which forns a GSM pico cell. The base.
station 1 is con- nected via the on-board intranet to
a GSM 1P converter 2 which gonverts the GSMdata into
IP_d and con- .versely. An IP call manager 3 feeds '
th%uE OZ%i%g)%ékpgnggata into the intranet or ethernet
of “PR8 rcraft and takes the correspondi ng received
| P tel ephony data.from the network, respectively. The
connection to a groundPa gggi?faigéestablished via a
satellite via an on-boar antenna indicated at 4. The
transmtting/receiving sta 25 tion on the ground is

connected via the Internet to an IP ca % nager 5.
ehicn. &S J5 hgrRent Fobreottreion 6. SEbbHR g BIes
out of d¢dwed nircranetiaadtdatoNVierids viehepl e paska+ rir0 sEEMe -
data via an |.P/ GSM converter 6., .The | P/ GSM converter 6
e omrid t oo SRR GATERES SP A RSN | BNt he
connectyied @xdhi®iskathonesyldwdhighe radio network 8.
The sequence described is correspondingly reversed
for GSM data which are sent fromthe station- ary
mobi | e siadi GHetivakkySpboitidael | ul ar phone in the
aircraft. Lufthansa Technik AG LUFHO70PWO 5 Pat ent
Clains 1. An arrangenent for connecting a cellular
phone | o- gated hngani @ rigrftirankantt ved daivieg- 1er
space- craft to a stationary nobile radi o network Q?)
10 ‘whi ch éafiditod fEpe fofFPEAGRpnding device of the ve-

hicle,

- b) a“device (6) for convertihg the'IE data

into mobile radio data and conversely;

c) a device (7) for transmitting/receiving
the mobile radio data to/from the stationary
mobile radio network; '

characterized in that it also exhibits

- on board the wvehicle:

d) a device (4) for transmitting/receiving
IP data to/from a ground station,

e) at least one mobile radio base station,
£) a device (2) for converting the mobile

radio data into the IP protocol and conversely.
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- at a stationary position: 15 a) a device for
transmtting/receiving IP data to/froma
correspondi ng device of the ve- hicle, b) a device (6)
for converting the IP data into nobile radio data and
conversely, 20 c) a device- QZ) for

transmitting/receivi [ at g t.o/from
_ hg‘ r}eoﬁ%xﬁng%gp{] e dt azL a4 mrﬁee ﬁfg%g ghac’?lfcrt(:ye%tleged
:jn thatlzetd dnsehexhthe tm:om&aaddot heseemta:tx-pn d)l)a

evi ce for t srri,t in /rece|
to/fron’{oa‘) r Sufd é St’f% r-© %J‘cot cIee o%%a%r%’b e%’rezi\1

base stsmd.on, f) a device (2) for convertl ng the
nobile 35 radio data into the IP protocol and
conversely. - 9 2. The arrangenent as clained in

cl al m Theharraayenent zed dluinzat inhelabbi 1 eor &l chisase

station (1 rns m)blle radl plco I oard
t he veh"’}c(te‘?ctll@eg1 té T St eCt °4sPe %%%rg}k%n%{e—
cl ai m vide B) ahar the a@éﬁadeﬁ ms ehaabtheh@abnrﬂeacttih@n

bet ween, t he de- b%] %et he device c) is
est abl |J§}Féf(?n\?lta°¥hgge T 4HSt of the vehicle. 10
4. The arrangement as claimed in one of claims 1 to

3, characterized in that the device b) has an IP

call manager (3).

5. The arrangement as claimed in one of claims 1 to
4, characterized in that the device c) is con-
:structed for transmitting/receiving via one or

more switching stations.

6. The arrangement as claimed in claim 5 character—
ized in that the switching statlons comprlse sat-
ellltes

7. The arrangement as claimed in one of claims 1 to

6, characterized in that the device d) is con-
structed for transmitting/receiving via one or

more switching stations.

8. The arrangement as claimed in claim 7, character-
ized in that the switching stations comprise sat-
gllites.

9. The arrangement as claimed in one of claims 1 to

8, characterized in that the connection between
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4. The arrangenent as clainmed in one of clainms 1 to
3, characterized in that the device b) has an IP cal

-manager (3). 15 5. The arrangenent as clained in one

of claims 1 to 4, characterized in that the device c)
is con- structed for transmibting/receiving via one or

nore swi tchin tion 20 6. The fryan

cl ai medien SWgF % A& 8PV 15 e |n t%gag%E%SHgd via
swi t chivhg ghaeirnes. conprlse sat - ellltes. 7. The
arrangement as clainmed in one of clains 1 to 25 6,
characterized in that the device d) is con structed

forof r ansmakrrengénestei ag rtga\i'madomﬁ ote mﬁ)rcdas'wnist ¢hing

stations. The arra a i med i llaim.7
characﬁ%r-%éﬁaFEgﬂl?% gﬂg% %Q ? Ry %t detoRs TF

conpri s l9atmanabeit 5).. 9. The arrangenent as cl ai ned
in one of clainms 1 to 8, characterized in that the
connection between 10 the device d) and the device e)
| s1ESt alld siednyement hes |1z meelt inl@ne The dreriasgement

as clained in one of a d
o ChatlnerazarEerisShas hatplos e rihad: (et es
Tﬂe ar rnartge&’gatelassh ctiod megbiile madlofda:ttalmisfe]]_etselylﬁqf
characterized in t trans
nlts/ré@éevggnpﬁgtﬁgﬂFW&%Fﬁﬂ%é dﬁ%%tbf?%ﬁ hﬁlgrradlo
Wi r e- cornected (8p/from the stationary nDblle radi o

12. The arrangement as claimed in one of claims 1 to
"11, characterized in that it has a number of de-
.vices e) and f) which are afranged spafially

spaced apaft in the area of different stationary

- mobile radio networks (8).

13. A method for connecting a cellular phone located
in ‘an aircraft, land vehicle, sea- or spacecraft
to a stationary mobile radio network (8), compris-

ing the following steps:

aa) logging-in of the cellular phone at a
local mobile radio cell which is formed by a
mobile radio base station (1) arranged on

board the wvehicle;

bb) converting the mobile radio data into

the IP protocol and conﬁerSely;

cc) transmitting/receiving the IP data

to/from a ground station;



network (8). 12. The arrangenent as clained in one of
claims 1 to 15 11, characterized in that it has a
nunmber of de- vices e) and f) which are arranged
spatially spaced apart in the area of different
stationary nobile radio nettworks (8).. 20 13. A

met hod for connectln tgjge%hglgg BQQQ z{ C%F?ﬂle'?aaﬂo
aircraft, | §Fd VERE ea- of spacecra t

stationary mmbaIEndadbmweuﬂaMyk:(S) conpris- ing the
foll owi ng. steps: 25 aa) |ogging-in of the cellular
phone at a |ocal nobile radio.cell which is forned by
a nobile réﬁlo tmansmﬂtﬂumgdr@@?laxmgngaﬂlﬁﬂbllﬁoaﬁdlo
t he vehicl e; [ b a -
Sinto the 182 pr o?%é’g % %’ cg’%\%écﬁggﬁgp Mﬂ? 1180t R
transm tti ngor&cei vi ng the IP data to/froma ground
station; 35 - 11 ee) converting the IP data into
nobile radio data and conversely; ff)
transmtting/receiving the nobile radio data to/from
the stationary nobile radi o net- work.




