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COVMUNL-CATI ONS SYSTEMS FOR Al RCRAFT Field of the Invention PCT/ AU99/ 00737
The present invention relates to a comrunication systemfor aircraft and in
particular to a systemfor transmtting electronic data between an aircraft
and a terrggghbflogp base station. The invention has been dewhopgs o737
primarily for use with passenger aircraft, and wll be described hereinafter
with reference to that application. However, it will be appreciated that

the inventi i R i el f use. Backk~round
of the InvemLc??i ?@MM%@%{WF%@?ST;@M%WE ‘ég%rgﬁfé?r such as "I apt op”
PCs and devices sgch as_the Apple Newton or other pal mheld devices (PDAs)

runni ng M cFisldefithednyeption CE, for exanpl e, have becone avail able. There
have been conmensurate inprovenents in nobile or cellular telephone

technol ogy and i Thepresent idventis relat€ss & dobrirMghi Ao Y @emdensit@ifedndlat a acr oss
cel lul ar networks. By enploying a PCMCI A nodem for 15 exanple, which

al | ows dat r r ; PDA.; ' -
tel ephone, aﬁ‘{gglggrt t\;/avia?ﬁ%%@e@ﬁ%ﬁ%ﬁ%ﬁ%&e@ﬂ%@%%ﬁ %r%ll %Ar%%g%égggé %ﬁrgmgta er

el ectronic data to be sent and received by an individual at one of many

| ocati ons, BRSERBEP™t he need to connect via a fixed |and tel ephone Iine.
Several comruni cations networks for providing tel ecormunications to

ai rborne 20 user $haingenticachds beemdevietnped panpiridy for mee Woh phssangsriararaftredephone
System (HATS), including providers such as AT&T and Airfone, have installed

term nal s i QillBEYeRAPNEtiAfiG Wi RfdredR 8RR UpPRAGSNTHO eV &, ENINGEL a
| aptop or PDA and transfer data fromthe passenger's seat. ne~~e~' ~

1&E & Qp};[reciMeé\Bla? 81% 1W%n918% gs4r?oqzinfi)g5/ té%@a?/pgr(eizﬁlgr ﬁg}d of use.

Background of the Invention

10 In recent times, portable computers such as “laptop” PCs and devices such as the
Apple® Newton or other palm-held devices (PDAs) running Microsoft® Windows CE,
for example, have become available. There have been commensurate improvements in
mobile or cellular telephone technology and in protocols for transmitting computer-
generated data across cellular networks. By employing a PCMCIA modem, for

15 example, which allows data to be transferred between the laptop or PDA and mobile
telephone, these twin developments have allowed e-mail messages and other electronic
data to be sent and received by an individual at one of many locations, without the need
to connect via a fixed land telephone line.

Several communications networks for providing telecommunications to airborne

20 users are also known. For example, the North American Telephone System (NATS),
including providers such as AT&T and Airfone, have installed terminals in many

commercial aircraft to allow passengers to connect a laptop or PDA and transfer data

from the passenger’s seat.
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In addition to terrestrial based aeronautical conmunications, sabelJ Wik €008
service providers such as |Inmarsat provide airborne passengers . T
comuni cations fromvirtually any gl obal location. Simlar services are
al so of f er edvdyosie98di um who has | aunched anot her network of &l &ldofohBS-
Furthernore, other satellite providers have or are 5 | aunching
constellations of satellites with the i H2Zntion of providing airborne
passenger comruni cati ons. One serious drawback of existing aeronautical
passenger comunircadditorstolterrédntal &y pitfeonauticdlRdmmad@siond, RetePitsseviger

. connects the laptop or PDAto a seat nount ed handset using an integrat ed

RJ11 j ack. fmﬁ'%j’?

basedJ ggcesgggle&ré\?szsr%%ﬂggow éta? h en %@ﬂ@%&%&or%@?gégaﬁo a%ﬁ{eﬁn%?}“ rieve
d dat Thi 1y tech | | hal |

i ol 1 abl 0. S8 ERORIPERRE STBRER EE et olfsa v d RTaATR 1 Hmshedor o

calls of one or nore mnutes is necessary. Furthernore, the existing speed
of transm ssnaher deiorhed saslliest Fupthernsare potter(dapedlite providars havevelaye sl ow - for
exanpl e, the I NVARSAT satellite services currently Iimt t 5 the data rate

for passengeunbRife tbERIIMBhS 6t dafilifted XiR400inERion UFBfovidiNg afrbdfBe paJEHEet O
transfer |arge anmbunts of electronic data, and the consequent expense, can

becone prohlbltlve .In addition, the reliability of connection when

enpl oying a CORPFRKE E ¥ nk has been percei ved as a mmj or drawback during
transm ssion of data in this way. 20 Thus, until now, the use of portable
conputers on ai r Engfserioysolrawbarki of gxisting peroanuticahPRFBRET SHMBUREFLONS Agthe
browsi ng World Wde Wb (WWN sites has not been deened feasible.

Di scl osure ekpdnle Inmesticasss, the Pagbeliir c3RfEBtMRe QaptdAGED RET A Ad RldnAed7 -3 |t
is an object of the present invention to overcone or substantially

anel i orat e ‘Bﬁﬁds‘é ﬁm% Fn r{gtr?ﬁ@d %?ﬁﬁ%@ngﬂgg%s% etr:B*ﬁxslox"n'al?éai;’HonemQﬁmﬁ’éctxb{%aSt

to provide a use u ative. Accor to a first aspect of

invention th ere. | |d systemfor, 5 transmtti | ectr ata
bot ween D confiraroR st focd b proride fu R ibh i Bde o, HiCBeT ey,
the systemi ncl ud| ng: a server nounted upon or within the aircraft for
conmuni cat i 9y seud data. nEhis prasessas gemaraliyntebhniballye¢hallenging andiinseliables Enengdosed
remotely fromthe server; and a terrestrial base station for selectively

comuni cat i fige mﬁs&'ertdﬁemanraﬁemts%fahdaowé & thb ddat af 61 dransresmattedRt ween t he
base station and the termnal. Pr ef er abl y, the base station communi cates

W th the sery S“({ssﬁ/ 2Fﬁl‘ti1 J%ré Ghe &1&?1@%%?& gﬂef‘al}% %?g@ﬁﬁ'e%tis%ﬂs 8Ly se@lf O

nore wirel ess ne "or

(bps), is relatively slow - for example, the INMARSAT satellite services currently limit
15 the data rate for passenger modem communications to 2400 bps. Thus, the time taken to
transfer large amounts of electronic data, and the consequent expense, can become
prohibitive.
In addition, the reliability of connection when employing a wireless link has been
perceived as a major drawback during transmission of data in this way.
20 Thus, until now, the use of portable computers on aircraft, for sending and
recelving electronic mail and browsing World Wide Web (WWW) sites has not been
deemed feasible.

Disclosure of the Invention




preferably, the base station conmunicates, with the server via orqe Q&\ange
wi rel ess |links, each of those wireless |inks being selected from ’h group
conprising: a satellite link; a ~ 5 cellular tel ephone link; a m crowave
link; a NATS., .C t7i ble link; and another communi cation system Even nore
preferably, ton@%ggq ection of the or each link is dependent ubPeHAHR¥IG?? nore
of: the availability of each link; the rg#z_ﬂtive cost of each link; and the
rel ative speed of each link. Preferably also, the systemincludes a

plurality of spaged . apar.t restri.al. base.20 stations,and.the server
ommuni cat o5 sor SEEP0SPy oL ThE BRet IER o7 Syttt & Re RS Re RSP s b ¢,
t he base station with which the server selectively communicates is
dependent upBh ot mergeiihe disadwntagaeobihe erigr ertyirahlaagdp eravides yseBil st at i ons.

fl ~ MAR 2003 WD 00/14987 - PCT1AU99/ 00737 -4 In a preferred form the
server commaitegatiee Wth a plurality of renotely di sposed conputer
termnals |ocated on the aircraft for allow ng communi cation of the

el ectronic data b t gty t r; j L nal s.
Preferably, the t[gércr es foa ﬁﬁgésgeéttdgﬂlé;ﬁwg@?o&t %&é?éﬁg@tﬁ%ﬁ?,%%gépw th an
Internet 5 service provider (ISP) to collect the electroni¢c data and.
provide it (EOFHEIRGEISFEANC Qﬁégﬁ‘%@eg érc\‘?E‘rP.ut%err@"ﬂ?SQF ér &B?rf}%% af‘ﬁé il s
comuni cat ed between the server and the term nal using one or nore of:
SMIP; HTTP; begPSatiar, the&BtemMincledimgef er ably, the data is collected fromthe
| SP and delivered to the base station using POP3 or IMAP. 1 o0 In a

preferred form therRraeuntaltupeh or Rehidee aieaARSof esmRuRAEHNYitRttel I St
signal indicative of the structure of the data and the term nal i ncludes

means for generating a nd_sianal. [N _respons fi J I
confirmng tc}?glp %%éga%:?%%gr B egeﬁlg%lsl%dfségﬁgtrgm%%y {P@Pr@ e;]%#\_/e?,'\%{hg
preferably the first signal is_indicative of one or nore of the fol] ow ng:
text; file type; ®CHEHAANMESstaiomimselectivpAr: RRBURIGALNEWiEh thseserveki allayen
nore 15 preferably, the second signal confirns to the base station which
porti onsiof théidatdad be passed betlyeert tharbass sthtbeh arfdrtbé ermblay, t he base station
stores electronic data to be transmtted fromthe base station to the
server, and the SEEHSibIPURE BseSlatioh COMMUAGHA with B8 stvaNA L lihRdelbitelolE
server to the base station, the server and base station comunicating with
each other 20 intermbtt«?.ntlé. In_a ref.eﬁre?l fc_)rn% t he server .. clyfesé a
dat abase of TFBAFIMPHIAIORPE MeO% HHTE “Relsss ik 3RS 4R & PO WL llug(sb or

transm ssion of electronic data fromthe base station to the 0 4 MAR 2003
r preferably, the base station communicates with the server via one or more wireless links,

each of those wireless links being selected from the group comprising: a satellite link; a
15 cellular telephone link; a microwave link; a NATS compatible link; and another
communication system. Even more preferably, the selection of the or each link is
dependent upon one or more of: the availability of each link; the relative cost of each
link; and the relative speed of each link.
Preferably also, the system includes a plurality of spaced apart terrestrial base
20 stations and the server communicates selectively with one or more of the stations. More
preferably, the base station with which the server selectively communicates is dependent

upon the position of the aircraft with respect to the stations.



WO 00/ 14987 - PCTI AU99/ 00737 -5 server. More preferably, the sergMARl 2008\s
the termnals to access the database. Even nore preferably, the termnals
access the database with a web browser. Preferably also, the server
comuni cat esv@bb/uoshat base station which is nearest ' to thealgde) .
More preferably, the server determ nes which of the base stations Ts
nearest by determning the current |ocati-gn of the aircraft. Mre
preferably, the server comrunicates with one only of the base stations.

Al ternatively, thkm sprefereddfomitie Sav@conirhihiceésorith ¥ eluralivh b reidtelyt han one
of the base stations, the selection being made on the basis of the

avai |l abl e regml ni Ly, CLlJ tatli . Pr. ly,
fhe server ol aaBRRE kil biEed 87 RGN o3, BPRTo B0 B lEn SF R

sel ection being nade on the basis of .the | east expensive comunication
route that i%le%&ﬁ’éc g‘%}éibF%{‘EﬂcEﬂb“ybaﬁﬁétaﬂ‘é%ﬁ@i:@ﬁ?@%‘é§’é tendlons. In a
preferred formthe conputer termnal is suitable for either browsing the

| nternet or sendi Brpfaablyr thetéressiriad basenitdtionbleeti yuie t@mmiohigatet hathtaarinienadt i s
a portable 15 personal conputer. However, it is also preferred that the
terninal iss grRPAnrAFER MG LRt HECRRHoRR REGLanATpréfife it Y BRUEANAING fhel S
provided a nethod for transmtting electronic datzgJ bet ween a conput er
termnal on an aircraft and a terrestrial base station, the nethod

i ncl udi ng t h&¥%¥eps of: providing a server mounted upon or within the
aircraft for comunicating with 20 the conputer term nal wherein the
terminal is di spodare prafereblyythedeimis hempwinicated bgtweendhesarysy @ng the terminal
comuni cating between a terrestrial base station and the server to allow
the data Lo hsinpeasetmbss y¥e SN TH ¢ITEE PCRALE IMAPNMbReréferably)die data 3 4 MAR,
2003 wo 00i z49s7 -6 PCTI AU99/ 00737 According to a third aspect of the

| nvention thef.de REAMEIRS A AHISGEALS HE R Al CRURIHSILL APy St em

including: a first port and a second port ate e alrcrait for

al I owi ng the esta?l i shr}cent f a fibrst net wor k node and a second_net.work
node resp@ctivel y;™ AREPLIET r ihe pgResttatprgRClpAes |Fans fofRroYigMe 4 st fighalhe
first node and the second node and all owi ng communi cati on between the first
node and t heimskeivg ofiintstrubued efithblista ant ¢hertetrminalkinelndésudems dort genehinge
system and the second node is connected to the tel ephone system Mbre

preferably, t8n88mRAROnTeGRNsSoIROARE sRHall @niRRINEThARNOMNRa SIS b8 Pakbrhitted
nodem connection. Even nore preferably, the first node is connected to the
tel ephone sygf i Wtiflai® Nibe prérerib SN0 B sQat is Tadedrith bR She B G521 etk
following: text; file type; attachments; graphics; backgrounds; and the like. Even more
15  preferably, the second signal confirms to the base station which portions of the data are
to be transmitted.
Preferably, the base station stores electronic data to be transr‘nitted from the base
station to the server, and the server stores electronic data to be transmitted from the
server to the base station, the server and base station communicating with each other
20 intermittently.

In a preferred form, the server includes a database of information, the database

being updated periodically by transmission of electronic data from the base station to the



formthe CEPT-El1 connection conplies with an ARI NC 746, attachnenﬁAIMAJR 03
radi o bearer systeminterface. Preferably also, the first and the seconc?l0
network nodes are a server and a conputer term nal respectively. 15

Accordi ng tq\,@oﬁ,gmg;h aspect of the invention there is provided an aircraft
conputer network 1 ncluding: a network hub located on an ai r crP&ff{AY98{00737
allowing the transfer of first electronicsdata fromthe network to a base
station; a first port and a second port |ocated on the aircraft for
allowing th e i t | n t wor k
node respect% Fé}‘%f'y;ﬁ’f"?}ﬁg%}ﬁﬁ? htggg%lg%édl{oﬁgrgg‘fe%?ﬂ{nélssgggteﬁe\%}gglggggdﬁ%%a%ﬁ ]?hi rd
el ectronic data to_t etwork via the hub such that the first data

i ncl udes seIIEEFteé’ﬂefﬁ@?’&’@P&teﬂfflmtaﬁé‘c%eéﬁ fatphase With apvep bEpWsert he second dat a
i ncl udes sel ected portions of the third data. a ~ MAR 20~~ WD 00/ 14987 .
PCTI AU99/ 00737 Ackrefedatiy also, the berfertcoaspadtates with ehai baserstation whidrie nearest
provided an aircraft conputer network including: a network hub | ocated on

an aircraft qhe AkdroM Mbrk PR AR ShEke9br ddidritlinRIvAGEH Onh6 balRtsttono® a base
station to the network; a tfirst port and a second port | ocated on the

aircraft for_all ow t he. est abl i shnent. of firs twor k. npde.and_a
Second net naRbpL e B bRy Rirh O R bl MO BT vRd e
second and third electronic data to the nodes via the hub such that the
second dat a famenuReates Bithone anpysitthobase sfatione Alteraativght ahe OFEFerabl y, the
third data includes selected portions of the second data. to According to a

sevent h aspegdmmbinicies ivitiasletivel§ vithendrs thpnae d€ theebasesthdshspthe celevnom cat i ng
on an aircraft, the method including the steps of: locating a first port

and a SeCO”dbﬁf?% 280 oh % l?ais{sg{fi‘ﬂé aJaﬂEbl@EéxﬁMhi‘ﬁg g%;gktﬁlitg%tfﬁ@ rb§HRBBAU bRE the

first node an e second node respectively; g a network on the
aircraft for linking the first node and the second node i 5 and all ow ng
comuni cat i offaBFween the first node and the second node. Preferabl y, the
network includes a tel ephone system and the second node is connected to the
t el ephondOsyst em Pidferablyr besembt sommhmicatecesiettinelsevithsonsmfriecbasd stajorsn éhe

t el ephone systemw th a nodem connecti on. Even nore preferably, the first

node is conngféstidnbRirnghRadedreBb Bags 55tht Gistdxpbnsiveddiimimidatianosetthans In a
further prefernment, 20 the CEPT-El1 connection conplies with an ARI NC 746,

attachnment 1 a@\gr'&ﬁggg{ﬁge§é§§g&fpeibg§eesg%g)%§. Preferably also, the first and

the second ne re server conputer term nal respectively.

In a preferred form the computer terminal is suitable for either browsing the
Internet or sending and retrieving Email. More preferably, the terminal is a portable
15 personal computer. However, it is also preferred that the terminal is a PDA.
According to a second aspect of the invention there is provided a method for
transmitting electronic data between a computer terminal on an aircraft and a terrestrial
base station, the method including the steps of:
providing a server mounted upon or within the aircraft for communicating with
20 the computer terminal wherein the terminal is disposed remotely from the server; and
selectively communicating between a terrestrial base station and the server to

allow the data to be passed between the base station and the terminal.



0 4 MAR 2003 WO 00/14987 PCT/ AU99/ 00737 _$_ According to an ei ght§ 28R 3
of the invention there is provided a nmethod of communi cating between a -
first node and a second node of an aircraft conputer network, the nethod

i ncl udi ng t H¥O§e/&4987 of : | ocating a network hub on an aircraf tpdPkuglde@ N
the transfer of first electronic 5 data fromthe network to a base station;
|l ocating a first port and a second port of-the aircraft for allow ng the
est abli shnment of the first network node and the second network node
respectively, whéaspriingie mibitdaspechofthe inveatpr thera/is psexd devicanamictrafheamaiputer
electronic data to the network via the hub such that the first data

i ncl udes selcBfnffhida@ohispiemclidigg:second data. to Preferably, the second
data includes selected portions of the third data. According to another
aspect of the iny jon .S, proyvi ded a net.hod. of conmrunicati ng between
a first node and agf?rtéfeﬁéogtnd{bﬁ%%go%q’&%{ﬁyoﬁﬁggPﬁftﬂg%lﬁ%%?%rra(hﬁg% R, the method
including the steps of; locating a network hub on an aircraft for allow ng
the transf erestgplishment obp 8t nefwork nodedandz second rethasenadegespeptively; eaé

network; locating a first port and a second port on the aircraft for

al | ow ng 3 he est alidtwbikdotated omithkiairstafyret Watikg fiadirseustieains elfdedombtioner k
node respectively, wherein the network transfer respective second and third

el ectronic %hqllggir%gr&ﬁg‘g%?ga%ing)aebg&nggpgﬁgﬁgdé {Hﬁtthg tgﬁ:eoﬂ?&?@% data incl udes

sel ected portions of t rst er ably, data incl udes
sel ected portions o he second data. In th referred enbodi ment each base
station is capabispée{e tb&%ﬁﬁ%’&‘ft‘r"ﬁﬂ( ngludesea Weﬁﬁngﬁ%ﬂSteé’hﬂ“da ée‘EOBHE’B ni cat e
with various Internet service providers and conputing resources throughout

the worl d. Tdensectedatolthe teldphanesystenp aoepreferany t the setond nade is copnettaiR 003
WO 00/ 14987 PCT/ AU99/ 00737 -9 connecting individually via a satellite link,

for exanpl e, telephdtfe sybter With a SRIIMCRNRERNGhd Even hitRe PRFGENIYSNS fiddt hogoRNECt to
a central server on board the aircraft. This airborne server then

establ i shes ti tati.on ecessar y. 12 ngp %'c'ency
o5 a0l 152, AppRIREE A BA ST R LSRR Y EpeE gt
i nproved, and the 5 overall cost of transmssion to and fromthe aircraft
may be si gnifPreabs CHP Tt racctoncopplice MithanRING 4G attaduneny 1] s3dig bearer
conpression software to reduce the quantity of data (bits) that needs to be
sent bet weersyktem iaterfaoe.ne server and a base station. A Radius client
interface is provided by the server/base station to interact with Radi us
servers for Preferably also, the first and the second network nodes are a server and a
computer terminal respectively.
15 According to a fourth aspect of the invention there is provided an aircraft
computer network including:
a network hub located on an aircraft for allowing the transfer of first electronic
data from the network to a base station;
a first port and a second port located on the aircraft for allowing the
20  establishment of a first network node and a second network node respectively, wherein
the nodes transfer respective second and third electronic data to the network via the hub

such that the first data includes selected portions of the second data.

Preferably, the second data includes selected portions of the third data.



end user authentication and network access requests. 1o In one 04 MAR 2003
configuration, the server and the base station can store and forward
requests; for exanple by a passenger to retrieve Enmail fromtheir ISP s
mai | server. ) y require the passenger's |aptop to be connected for
the durati or?v%-Pb/t?ﬁgpdata exchange between the airborne -ser veP@HI30pREe
station, which can be restricted to 2400 ops or less. Furthernore, there
may be no nmeans to restrict or control the flow, for exanple, of ~ 5 very

| arge attachnents, - i 1, QD: 'y ; i.on
can provide a pr%‘f;c/é’rgler%{}?éagg hﬁ@%@g%ﬁ é&é}g&%ﬁrﬁ%&?ﬁr}égdﬁgg&as?}gﬁicgltrr\@%{ae{r)\
retrieve Email on.b? al f of the passenger and transmt this information to
the air bor n8e@erk el the airborne server can transmt passenger
provided Email to the base station, in both cases, wthout the passenger's
20 | apt op bei ng econtverk adb iarated®nainratncedft fonallowinlg. thétransérrolf dirstelesromer
collects the Email and provides it to the passenger on demand. The aircraft
networ k dat @a#adtdin h BadtQatidBGS Bk yrik est ricted by the data rate of

conmuni cati ons between the airborne server and a base station. 0 6 MAR
2003 WO 00l 14987 RCTI At ~99/ 00737, - 10 The. aircraft twor k. be conpri sed
of a dedi*cated cAbi& Oétr?&‘%&ﬁgﬁ?ﬂdtl?‘ift ot BHtIfehaércéaef?&é\rgﬂgﬁﬁgﬁﬁ%ﬁ cated ports
in the seat. Alternatively, the aircraft network may be whol |y conpri sed

wi thin an exbtgblishinent plca st nefvorlengdeandts sgeondretwpikinoda sespestslio HBCENS t em
The system of the preferred enbodi nent thus provides for e-mail

transm ssi onheuswbiCiesied Respb@ive@¥conilad thied elactr@igedta rubandaf vingermb each
having different Internet Service Providers which may in turn be in

di ff e ent caupl fbehe G RGANAGRhes SR PR eRdE iR flo fuf rom the or each

renote conputer termna e serv romthe server to the or each
renote conputer termnal, is. preferab 1 o FTP/TCP/ LLJDP. Protocols
supported by thi ?rﬁgﬁﬁg"et‘hedﬁuﬁﬁéﬁad u ,SCWQBFWP%%'&%%‘?% % ot ocol
(HTTP), POP3, | MAP and DNS. Preferably also, any data to be sent fromthe

base statton to tAwoskngtera seyerthmrspecthofithy sm@ntion theteisprovidéd smsthodeof ur e
(unlike store and forward principals). Mst preferably, the base station

sends to t heoaffiicatifk lod@h4iBrafd i’ rhétHbd fcludgnOthe bfegs 6£:r ucture, 15 the
structure data being then communi cated to a predeterm ned one of the renpte

conmput er term nal Thi echni que prevents l.ar { . for exanpl e,
to e-nmail message@mfuf1 %r?ﬁsfgétlpr?& & natseg%r}d °§‘E ?lhh‘eragrl ¥ f?g%@&?%‘\%ﬁ andwi dth | i nk
bet ween the base station and the server, other than where the rel evant

passenger adgiskblshmeend afths fireioda eadthesecontnpde respeetysty: bei ng i nf or med of
the data structure, the user of the renote termnal 20 within the aircraft
is provided with Ibteinghaieteodontthe ainetfidor linkengthe drdtmede andthe sbevnd node

15 and allowing communication between the first node and the second node.

Preferably, the network includes a telephone system and the second node is
connected to the telephone system. More preferably, the second node is connected to the
telephone system with a modem connection. Even more preferably, the first node is
connected to the telephone system with a CEPT-E1 connection. In a further preferment,

20 the CEPT-E1 connection complies with an ARINC 746, attachment 11 radio bearer
system interface.

Preferably also, the first and the second network nodes are a server and a

computer terminal respectively.
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obt ai ned. The passenger can interact with the server through the use o'%R 2003

server generated web pages. 0 4 MVA R 200 WO 001 14987 PCTI AU99I 00737 -11
Preferably, the base station is arranged to store electronic data to be
transm tted WP BHI498 base station to the server, and the servwgiigoompfanged
to store electronic data to be transmtted fromthe server to the base
station, the server and base station conmm#n cating with each ot her
intermttently. 5 To mnimse cost and i nprove efficiency, the server and
base station prefacabiing éaah ephtir sspedted thieanventibattberass frbeided @ oeithosl oft from
the individual users on the plane and their Internet service providers

respecti vel YeorhHu@Rgir e Ere N first ﬂoﬁ@ﬁﬂezpsteic&m hctleldTR alfBd do %e?%tewaﬁ,l y.

During each connection, data is exchanged between the server ase
station, and,after exchange, has begen conpl eted, the connection is

t er mi nat ed. HESFneglbocngnggwgth%te%%Eenbodi nent the server and base station
exchange data for one mnute or so, every fifteen mnutes. Conpression
software i s used logatrigd nétwerlibutaon ampaisdraft forl allownrg the dfapsferef first eleattpaic
systemincludes a plurality of base stations. For exanple, each Continent

may have 3. s@Rafdhfthbaskvork 8 b 8Rse stitRnserver preferably connects with that
base station which it is nearest to at a given tine. In other 15

oroforably acts abeans POl 3athd el fe Mt aS bR B8 VT s arver

stores a pl urali,tgwgf pages of information froma nunber of web sites.
Because t hi sest#rishmant e arst neprogk sadeuthe serend peiwogls pods iespeglvels

accessed very .. rapidly and without significant comuni cati ons expense.
The server nehessathe ngd@Qransihr respestivelsecqelsmenbied eloctomsedath to temetyprrk ate
web pages available locally. The external |ink, however, allows updating of

the stored pagasbish@mnat (R firsk datdBcllibSicl &l frBdtor thd@chPdRnges are
stored in a cache Ich i's updatable 0 4 M'AR 2003 WD 00/ 14987

wh
PCT/ AUQ9/ 00737 -1 ifferentially., Th i s, .as changes to a.particular web
page are Qffect ed,%regﬂfl?)yt sHeqRd t%%aﬁgﬁﬁé%ﬁetdspoﬁ‘%ﬁé’éﬁhep@b‘gadﬁ ed be sent
via the wireless link, rather than the full page. Preferably, the server
i ncl udes a mass st\¢rargmedeenedentsipeet dfsheinyentian theretihprovised stmethed ¢fabl e
content prior to departure of the aircraft froma port of call. Preferably

al so, the passangeaicatsd bétisieshe $ird nBBPand N 8ohd 0ddef aetrrdtheonimn@tmtwork,
conputer termnal and the server, normally using a specially provided

di al er appli %tr%;&ﬂod 1‘%1%{#5%%9%:mm s, however, the dialer application

is manual |y configure

locating a network hub on an aircraft for allowing the transfer of first electronic
15 data from a base station to the network;
locating a first port and a second port on the aircraft for allowing the
establishment of a first network node and a second network node respectively, wherein
the network transfer respective second and third electronic data to the nodes via the hub
such that the second data includes selected portions of the first data.
20 Preferably, the third data includes selected portions of the second data.
In the preferred embodiment each base station is cdpable to connecting to the
Internet, and able to communicate with various Internet service providers and computing

resources throughout the world. Thus, rather than each passenger on the aircraft



nore preferably, the server captures the passenger Email account 0 4 MAR 2003
information (user identification and password) to be used by a Radi us
client for user authentication against 1o a Radius server. The base station
preferably KaseMes authentication froma Radius server, del p¢gnhogodsni |
fromthe passenger and retrieving the passengers Email fromthe passengers
Emai |l server. More preferably, the base stati on provides the passenger
Email to the server, with indications of any additional attachnents and the

base stat i oncgpneutindaadivRivaNy vRASSENRR Tink Rk 8BMmHE S ad IR@meVEirfiRe Yovidebe
delivered to the passenger's term nal and di splayed using a resident

application, such as t dialer. Even nore ef erabl.y, server provides
Che Emai 1 -t o8 HestgBRst AferirRrEioie cERFRENGE oRoRHE rateanhol s AERGHr STy
retrieves Einail. Further prefernents include interacting the passenger and

the server teriestellishpiea penngpijorazibaseistatigh aanecgssane nt kussthe gificignsy cédateeved
and, if so, retrieving the 20 attachnents ftomthe base station.
Preferably, frismiasscrgeeerid pasatzct el hei hdrmid] ASP wely &Qﬂ%@dﬁedﬁrﬁ\thded by

t he server. p 4 MAR 2003 WD 00l 14987 PCT/ AU99/ 00737 - In a preferred

form thesse&’e%{ 0R56¢ & rg'rrli ior}’%em@ ﬁxe'\igr‘cw Ha “’B‘é‘é&%ﬁi@%ﬁu Je§&£89' ( SNVP)
for network nonirtoring. Preferably also, the server a ase station

mai ntai n accounting of all trapsactions for biking purposes. Prefera

al so, the se\9 I SHiF19RcY dS g%%ff Bhusiph cerapression oy o igayGethe ﬂ‘@é‘“é}h‘efb date
recordi ng ‘these activities for other uses. Mire preferably the server and
base st ati on(bate} thetmazds twhiznsenobetwasetheairbome iseryettagli d basa stavbm| A Rafdiushe
passenger and when to restore any undelivered Email. 1t will be understood

that preferrggknt 8Rér8RSs Povidel By RS o6krMRYe GR1dnaS RABACE With RAJHRE 8drosrs g6t
features of the systemof the present invention. |10 Unless the context

clearly requirges. o rvW S t hy oughqut the description and the clains, the
wor ds ‘conpr?réeus,erglgg Imrcf‘{s??lhan%neg‘%aﬁi%éeﬁsirﬁaeuegﬁ‘e to be construed in an

i nclusive sense as opposed to an exclusive or exhaustive sense; that is to
say, in tlRe senseleneqonfigumating, thesarvergnd thabase station carpytprsfanéareiardt i on of
the Drawi ngs 15 Preferred enbodi nents of the invention wll now be

descri bed, byequests;d6r €xaipid By 8 phssengtir tdretridve Bemuiefrom thdieISRCe magaryendhhis
drawings in which: Figure 1 is a schematic overview of a system accordi ng

0,1 Pl AR O DR Sr AT SRRl Pt
for transfer Eciet(]v%exllz tr{gi alirb%;nezs%rvoeg 21%{ a gg;[eas;tgti%gm’vltligﬁ cgrix Eg rrees‘%cntc-ted 10 2400 bps or
less. Furthermore, there may be no means to restrict or control the flow, for example, of
15 very large attachments.

In another configuration, the server and base station can provide a proxy service,
whereby, for example, the base station can retrieve Email on behalf of the passenger and
transmit this information to the airborne server, and the airborme server can transmit
passenger provided Email to the base station, in both cases, without the passenger’s

20 laptop being connected to the aircraft network. The airborne server collects the Email
and provides it to the passenger on demand. The aircraft network data rate is not

necessarily restricted by the data rate of communications between the airborne server and

a base station.



Figures 4 is a flowdiagramillustrating the protocols for transfebr)f'mg 2003
Email or other data to the aircraft; Figure 5 is a schematic view of an
alternative systemaccording to the invention; Qt+ MAR 2003 WO 00/ 14987
PCTI AU991007A8@3 oe/isbsti gure b is a schematic representation of gcigau9900737
interaction of an aircraft and the terrestrial part of the systemof Figure
5 as it travels froma point of departureipe a destination; Figure 7 is a
bl ock diagram of an aircraft network according to another aspect of 5 the

invention; Figure TheiasrcRfieBoérkGhATE60ririsad otk ldedibakd Y& &y dndlcathityet wor k
according to the invention; and Figure is a block diagramof a further

2 ernatve Bebfih{he AU RERLELR 0ol U, RVENN O B EFSIELES Y |

passengers on board an ai rcraft to send and receive electronic data is
shown. Those Wa¥ReswWhelly ¢epmnyised withibanedsiingritsealt estame sueh asrthe irkerae shown
within the regi on bounded by broken lines and |l abelled 10 in Figure 1. The
conponent s oftelefplensygiterm on board the aircraft include a server 20 having
15 a plurality of nodes 30 to which conputer term nals 40a, 40b and 40c are

attached, as desi rﬁfé-s?&@& &Qﬁ@ﬁ%%eﬁ%ﬁ?opﬂ}lélt "iflis &iﬁgﬁ%ﬁwf?ﬂttﬁ%\mi&r €

| apt op or pal mtop pe sonal conputers ongi ng € vari ous passengers
on board. As wi.l ai ne el ow, the erver 0 |cat a w de
Variety of diErERton APHERE: FiifiR BT PGS B AFHGE O G et L

conputer terminal is connected to the server 20 via an z0O ai rcraft net wor k

50. The ser véierdce Reyidesswhich oraage twhibehin difirenteoustridat abase of WW pages .
whi ch can be browsed by passengers using their conputer term nals 40a, 40b

and 40c. Server 201‘Hbrpwﬂod@l-%s@d ﬂ%&hd’mgfaﬁaﬁwMﬁroremﬁkt@éonﬁm&uaﬁﬁﬂmoas
t he passenger's ~+ MAR 2003 WO 00/ 14987 PCT/ AU99/ 00737 -15 usual DNS.

Server 20 th senger._t,0 the .a [iat IocaII
Sage. The seﬁﬁ%%éf% afd BoR3RE G 0 bR & Hac P BRIk e @ nal iRl |
the server 20 _is one or nore radl 0s 60. This permts data to be 5

transferréd tBHIBASE/ERRt Petoads supsprigsl by ihiuenneseticriaciude wiviiPs HyperText
Transfer Protocol (HTTP), POP3, IMAP and DNS.

Preferably also, any data to be sent from the base station to the server is first
analysed to determine its structure (unlike store and forward principals). Most
preferably, the base station sends to the server structure data indicative of the structure,

15  the structure data being then communicated to a predetermined one of the remote
computer terminals. This technique prevents large attachments, for example, to e-mail
messages from being sent across the relatively low bandwidth link between the base
station and the server, other than where the relevant passenger agrees to pay a nominated
fee. That is, upon being informed of the data structure, the user of the remote terminal

20  within the aircraft is provided with the choice as to whether the attachment need be
obtained. The passenger can interact with the server through the use of server generated

web pages.



A virtual private network (VPN) 150 connects base station 90 to 0 4 MAR 2003
conmmuni cati ons service provider networks 80, web content processor 190, and
via links 180 to the Internet 160. Points of Presence (POP) | 70 provide

I nternet acgr$syABsy Email service to-subscribers of the servggﬁAWgQ&93pot

on the aircraft. S| 70 can al so be used by 10 comruni cati onsS "Service
provider networks and web content processgrs as an alternate neans to

connect to VPN 150. Base station 90 connects to Internet service provider
(I1'SP) 110a, 110b I i G r i f ' :
passengers on boé?gﬂ¥%%%§§§%¥a €ﬁ§h%fﬁ%@g§%kﬁgg?5%0F§m§g%§§§%§§5§ﬁgﬂﬁgve

the Email servers for each respective passenger. 15 Thus el ectrqni,c mai

sent from t FO B DAB ST2HAR IJAF 8ert Fre 2} thesapver isgrmangek ioskrqaleeiarnis gatade ver

20 where it is stored. The server determ nes the appropriate tine to
initiate a detteansmetheainfgem the dereet &t the a@Ostatidn, thecarvebendibesa swtibfii ci ent dat a
is awaiting transm ssion fromserver 20, or when the tine since the |ast
exchange excgdfucitingBrith Sch othkp idfermiki&fly. Or when station 90 signals to
server 20 via conmuni cations service 20 provider network 80 and radi o 60.

Any e-mai | messages_st.ored on server 20.since.the previous cannect.ion was
e are hen ¢ r SHCTIHPHE G0l WRIRPOTYGoocieh Msealr £ At sGRPR B aGr-2tiicn
e-mai| nessage on to their eventual destinations Email servers 195. 0 4
MAR 2003 WD @oh sieosdlepuoniodnoroheniecevs itdiem|thy individus) useesemthedlapsriadat ed
by the user of terminal 40b are also sent to server 20 for storage, and
forwar ded t othsir aitemiat &oviat progidetstrBspebively Oleshedstsoti@entf 4 edhnkbigorois igdn
passengers. The station 90 then forwards nessages fromthe conputer

term nal 40b, 04 i AR al, L i : o al
procedure for o tg?%?hg gl%&?&gnégggéééggbb%??ﬁ%ﬁfnté%%gggggr@%%% 6?33?ders
of the variqus passengers is simlar to the procedure for sendin -mai |
messages fr oSt E@“%frai%g&ite’i@‘rc has Q?Fé’,comg‘e‘gd © ERTEHPTS F%‘F"g?d?cﬁ%e a
passenger connects a PC to aircraft network 50 and then connects to server
20, the passeagmie,impné erneodufnetithe sarver apddlase SatrorexcRhgadergbsondmimue aest
for Enmail and collects the 1o passenger Enail user id and password. This

information ¢o5 ePasTFded hiMASE Colptdsidn A0t Whr ik 8SHdGo BRinAMYe 8RRMIAfEAL | ONS
service provider networks 80. Base station 90 contacts ISPs 1 |0a,b,c and

Base stati on 90 coriiEeTeE PRBTPERTeat e ARl S onegn RSP BF e ™

duration of the flight that the Eassenger s are on. \Wen a connection is .
est abl i shed 5. feehCowingat maphave pisRp@te base sieHen-dihe ssiver BISA#IH 90, t hat
stored e-mail nessage or nessages are transmtted fromstation 90 to server
20. Thi s pr oceniacte with thatlbakd stattinmuhichitdo nsarestttdnat hgiven amsnilsethon of e- nai |
nmessages in the other direction fromserver 20 to station 90.
15 embodiments, however, a single base station is utilised.
The server also preferably acts as a virtual WWW. For example, in one
embodiment the server stores a plurality of pages of information from a number of web
sites. Because this information is stored on board the aircraft, it may be accessed very ..
rapidly and without significant communications expense. The server necessarily
20 redirects the passenger browser to appropriate web pages available locally.

The external link, however, allows updating of the stored pages from time to

time. Most preferably, the web pages are stored in a cache which is updatable



Once e-mail nessages have been received at server 20, they are rqjgimweiﬂﬂfby
the 20 respective passenger's conputer termnals, 40a and 40b via the
aircraft network 50 when t he passenger subsequently connects to server 20
and retrieve® giRidsy O ~+ MAR 200 WO 00/ 14987 -17 PCT/ AU99/ DB R Gedltt937
systemincludes a single base station. However, in other enbodi nents, such
as that illustrated in Figure 5 the sysipmincludes a nunber of base
stations | ocated at spaced apart |ocations on the surface of the planet.

Ret ur ni ng t QiffdentSyst aMalfs, & GldhSesko _a?%rtic@%r%@'fébé%?% brefdffefRdf ryMHetiw

A r
departure airport 5 towards the destination air aircraft system?SO

indicates tq_server 20 the |ocati of the aircraft. at reqgul ar intervals.
Havi ng proviaHgBd%CF%arxﬁslef eS@bP%ﬁeé\%F‘ﬁge PRV @Févr’rfelieés hﬂﬁé?ﬁhégt%a‘ég’&f%‘?%en of
the software and hardware of the systemw ||l now be provided with reference
to the Figures 2Prefeehly.he Retesindludgs manasis gtoregexievice sdueli isnpdatedioghe an
aircraft fuselage is shown schematically at 200. Features commobn to Figures

1 and 2 ar e litedabhiemblerddrtert iplier toefephive D IbTEFRAMS fromepdtBbicadf the system
on board the aircraft conprises server 20, nounted within a hold 210 of the

aircraft..In oth ] Vv i I A1) 5 the
aircraft .5 In t heqfsr%%f:%gﬁiﬂ %:lgg%%%%r%nrﬁg ﬁ%&#sﬁ%ﬁgﬁﬁggnen\%gﬁ&w%?gm\é%% \?éenFOtl%s
configured to provide proxy Internet services. Such a server is capable of
acting bot h CREPYIEE &ripanal aud thesemist, nerapihe bsipa A spesjellymrovdsed dialse applisation.
connection wwth Figure 1, the server is connected to the aircraft network
50, to the dnptreatmbsgisicats hdBever, thadiale apphicetiohedmboudlydionfgied. BeerA PPP
connection is nade between each passenger's portable computer (such as 40Db)

and server %re%&aﬁlﬁﬁ%ﬂ&?éﬁ%ﬁ?%ﬁa@s& g&gﬁﬁ&n Lo MfIrmaford {u‘QEP his or

her portable conputer "40b, a e 2901s u I'n one enbodi nent, one end

of cable 290,is.dnserted into seri,al - 232 PO of th ort.abl e .
conput er, aﬁﬁcﬁlﬁéa%?rh@} %aﬁaw?rﬁi‘ Po:lz)ef uﬁcg%y aﬁ%@%mﬁpeﬁg& U a&}g}ﬁ%&(@%?n aganst
PCT/ AU99/ 00737 -18 plugged into the socket in the arnrest 230. In other

enbodi neM s adRatéys €AY ng and connector conbinations are utilised, such as
connections to the Universal Serial Bus, or the PC nodem In any event, at

this point, a harThwdsage slatioeplefeRiblh ascebee Autiegitcation from a Radius server,

delivering Email from the passenger and retrieving the passengers Email from the
passengers Email server. More preferably, the base station provides the passenger Email
to the server, with indications of any additional attachments and the base station provides

15  any passenger instant messaging, which will be delivered to the passenger’s terminal and
displayed using a resident application, such as the dialer. Even more preferably, the
server provides the Email to the passenger Email client with the passenger subsequently
retrieves Email. Further preferments include interacting the passenger and the server to
determine if any additional attachments should be retrieved and, if so, retrieving the

20 attachments from the base station.

Preferably, the passenger browses the world wide web content provided by the

Server.



. L. . L, MAR 2003
bet ween the individual portable conputer 40b and aircraft network 5.
Preferably, the connection fromaircraft network 50 includes the provision
of power to the portable conputers or other devices so that they need not
run on batt al one. In sone enbodi nents, however, a y
socket is p?%%?ogjgélﬁirn arnrest 230 as well. The software requ??mﬁ%&%r
connecting to server 20 will now be descrifged. It o will be understood that

the systemis designed to permt access by nmany different types of portable
conputer, such as g," RforRER : q@u PDA)
running the Mcr osofatﬂrgwﬁ%[r’lrgom% Clg%g%g\iegfglg%%&gg%tué?hsﬁlgﬁ A?p?‘g?% w%%%el(t

not ebook or y oth abl e device, .and the term "renote conputer
termnal" i S%FTBtOB%I @M{&HCMBWHQF%- It will also be appreciated that
this termis also intended to enconpass any 15 el ectronic device which is
capabl e of PPP confraferabdy alsn, thikavetemidivakd station mbintdin essonugfingj dffalir ent
platforns to connect to the server is why a PPP connecti on between the

conput er and ¢-H8a3RhY &dr Yilinp pREREES PrefeRIB1F AVHQRE s2NS afh baW sbRioR ndrdof0i Nt
Protocol (PPP) transm ssions between the conputer and server, PPP not being

limted to,carrying TCP/IP traffic and bei.ng. capabl e of ni.ggy-hackj ot her
net wor k pr ot &aS%Ie?g LR VHISS ,m%ﬁweaena&“xgﬁﬁ g%aql%?‘?r “ﬁ?se%&%@rggiaﬁfgﬁg?l er
software is provided to each user of the system_ NMre preferably the

i nstal | er sofscier and asgistationaisteaminesyhesrie cerse agsrieving Empdl andichaiphdiesour ces:
pre-flight access to an Internet site; pre-flight e-mail; floppy disk; or

any ot her suipgagsdnger an@ wiienMoiRes?61@ Any\Gh@liveAREMACTI AU99/ 00737 - 19 neans.
Typically different installer software will be required for use with

di fferent operating.s i I SOf re.J theby
t he passenger eit%r %3’%i%ﬁgergﬂroe?)??dgpre?%%dhféétpﬁsgﬁmé%ﬁ%@ﬁ#\/\%@@gg?a new
PPP servi ce. Thﬁp%gt ails of how such a PPP service is added wll| vary

bet ween di f f &f'& SEUES AGthep¥stemo! thy Rresgof INVBRIOR £ apid i ar to those
skilled in the art. In circunstances where the installer software is

provi ded i1af | i ght, Unless thefconexiesiearlyreqhivaatisbrivisepthrdughpuatsbe deperipteon anditheal |
changes the dial-up networking settings as required and starts the PPP

service. | nteggis, el vedrds eddphprizat, F @nsprsui, A% th ke e @B Esnsaiel -anmi |
applications subsequently started by the passenger then obtain Internet

services from sRLNEr A0 QUSLoddfo BB SR SSunklsi 0k Ly BSpaRRIRGH aheR. L3
user could manual'l'y "carry he setting up 04 "ReW connect’ion,
instead of obtaining and running the installer software which automatically
does this forokfeclydie, buimebhmitedtyassenger di senbarks fromthe aircraft

after their flight, the next time t5 they attenpt to connect to their ISP
vi a a st andar BrieiiBescoipGon bfthedDriwimphone Net wor k

15 Preferred embodiments of the invention will now be described, by way of
example only, with reference to the accompanying, drawings in which:
Figure 1 is a schematic overview of a system according to the present invention;
Figure 2 is a schematic sectional view of a part of an aircraft;
Figure 3 is a flow diagram illustrating the protocols for transferring Email or
20 other data from the aircraft;
Figures 4 is a flow diagram illustrating the protocols for transferring Email or
other data to the aircraft;

Figure 5 is a schematic view of an alternative system according to the invention;



(PSTN) connection, for exanple, the relevant network settings are sQiilMAR 2003
avai l abl e on thei r conputer. A dialer programw || automatically configure

t he passenger's conputer for local dial-up using a global roam ng ISP dial
up POP servi ver 20 is configured to provide proxy Interpet rvices
to the passe‘?tgerﬁg 20 conputers. For exanple, an HITP reques?’c?rﬁb%%&m”
passenger's conputer for an HTM. page is rgcel ved by server 20, which
recovers the requested HTM. page, if avail abI e, fromlts cache. The HTM

page is sent to t S ['s.co need e awar t the
page has not been@s?%&? 5 E ggkﬁnwlﬁr St%%“?’éﬂﬁﬁt? PIE8 ans‘ri“Fﬁr?li?rt‘{)%

MAR 20Q WD 00/ 14987 PCT/ AU99/ 00737 -20 the server 20 responds to | MAP, PCP3
or SMIP requédtastial part of hessysismert Figwo fpatidravals frqmemovxepéd@meufﬁatesaenger
normal | SP, by exchanging e-mail fromthe base station via the server 20.
Thus, the praxstimaeohj gurati on of the server 20 neans that the passenger's
conput er appears to be connecting directly to renote Internet services. The

passenger 5 infor f S;
Phis i nf or mat i on a8 BE Baraas ey o hian ey P AR PR Bl PR Pb!
conputer to the server the f rst time the passenger's e-nail system
attenpts td rtBIVERRPRi | without any additional or unique action on the
part of the passenger. Wth the above software and hardware arrangenent, a
data rate up to tHegw® Sneaxiblerk dygrad ofbn thengassergdt setworkpaccerdingpiotthe s
possible, with a very |arge nunber of separate connections to the server
bei ng possi bligventiBnpdrcti ce, of course, there are typically only 300 or so
seats on an aircraft, and the server therefore only ever needs a maxi num of

t hat many connectl di.nent s kin se of nod ser.i al rt, USB
Lty Comneo g0 o SRR B THANS e« ARI heRbh BoPlid o
kbps, 12 ~ 5 Mops and 400 Mops respectively. Attachnent 1 describes several
aircraft net\ibe1aveR#UHi nents. Furthernore, whilst the hardware and software
connections between the server and the passenger's conputer have been
descri bedié n Rrefered BmbddBnegrifgatineagionit Wi || be understood that ethenet
connections are equal ly possible. hbnetheless having 20 understood the

function of the safiai @RELALANDs A B SisshoE QR arl fifratld | e

person will have n iculty in 1'nplene tlng program

et her net connec bet ween that cQ ter th ver. par,ticul ar,
Che  syst em r CETLENY ECBIE FIRLOE daBnaiuiy chioee BRI BF SV 1B PoBE
changed for the duration of the flight 0 4 MA R 2003 WD 001 14987

PCTI AU99/ 007 3He aizdraft are shown within the region bounded by broken lines and labelled 10 in

Figure 1. The components of the system on board the aircraft include a server 20 having
15  aplurality of nodes 30 to which computer terminals 40a, 40b and 40c are attached, as

desired. The computer terminals in the embodiment shown are laptop or palm-top

personal computers belonging to the various passengers on board. As will be explained

below, the server communicates with a wide variety of different terminals running

different operating systems. Each computer terminal is connected to the server 20 via an
20 aircraft network 50.

The server 20 has mass storage which contains a database of WWW pages
which can be browsed by passengers using their computer terminals 40a, 40b and 40c.

Server 20 provides a domain name server (DNS) that masquerades as the passenger’s



to reflect the fact that the passenger's conputer is to be connect%él MtAg %003

DNS gateway different to that which the passenger would normally use, The
settings can be adjusted automatically by the software, and then

aut omat i cal%@%ﬁﬁg when the flight term nates and the passené;_@r shuts down
his conputer. N addition to acting as an SMIP/ POP31l MAP gB% HRHT/40837
sendi ng and receiving e-nmail nessages to wd froma passenger's ISP on the
ground, the server additionally acts as a'{ocal WWVsite. In particular,

t he server incl | ar cach ich contaips mnors of var i f
~JWN si t es. ‘ﬁﬁ?gﬁﬁgr ?eﬂ&égﬁahﬁnﬁt"%%‘ PHORE t«?itg‘?]@prwart%}%ﬁ?@y §8Wﬂe“&ts1@n, to
be descri bed bel ow, or by physically replacing the cache whilst the to
aircraft is Bae€an airport. For the preferred server described above, a
cache containing a nultitude of VWWW pages can be stored, in addition to

audi o and vi deo d@h@servér 200N doatatnsdtorhgd FRIENET hekswbede web environment .
D fferential Managenent of Proxy Cache {DMPC) may be used. This allows very

| arge col | ections e 0,he. updat ed and d ed on .15 t he ,bhasi s of
t he changes to thggg%e%t%%&ﬁ tf2 Qilsn0 ea%rr{“%%%‘}dm%ﬁh Wpﬁ%’il}#ndgatt"}%t)reel oad
all of each page when updating the cache. Wen the cache is first | oaded,
DVPC al so Jal Fagsderseddp dgis $2tanmdy urngpemmpnidabory retwerle 80as three, within a
particular web site to be downl oaded to the cache automatically. However,

i n ot her enbodi neAtwartaalgrivhermentork (HEBH 166 comeelsdasy aatttovdl wadathuiieioas
three | ayers are stored each separate site 20 mrror stored in the cache on

the server contakRfiie nchFR: AROED cohldf Siok kol RLEPYigRAGESsS e ed to

in the hone page, and the second |ayer s referred to in the first

| ayer of pages. 4 R 2 WO 0 49 PCT/ AU99/ 00737 -2 >C, ar ot her
processes, a‘lagSmFteEP&vgg%HW Rﬁ?cﬁgé]ép)f g@rﬁ’?ﬁ‘éie Ecess aﬁi‘g HLIPEGCS Kt o
the cache, where that code would otherwi se attenpt to generate a hyperlink
to a site thasbsdnlsss abthe estivise vanletniog on dehasrcrafh uBOPs hd) eaniadsortee ysed by bi ity
for a passenger browsing the pages within the cache on board the aircraft

to visit jont esmefuniatiess servidy mBvidaveerwotkshae iebicafilRft procdsbers agaialterAbtt hough
t he passenger's conputer is therefore only accessing a "virtual" worl dw de

web, consi sti dohERaPes feai NffOrmati on stored in the cache, the server
provi des the |n¥%{orrap§%n I n Ie§olsstoandard WAV f orm Thus, each passenger can

use their normal b "browser"” to access the, informat] st or eg@i n.th
cache as if they wWéest FgeRH L I&qu@‘?tr‘?é‘l“%é}io‘é‘ﬂ?reaé)}%}s]éloﬁz LR and 16§T’i on,
the cache nay al so contain a search engine to allow those pages of interest
t 0o a passengevhithoarbghel ISEGtafdhe tespestive passémgerech bornd tiermimtaft whe aseonsected
provides a search engine that references the URL of any pages contained on
the server. kfsdrhg 20v@Athatdide Hofl R¥ass fR 86 feSpddAbe passenger.
15 Thus electronic mail sent from terminal 40a on board the aircraft is first
forwarded to server 20 where it is stored. The server determines the appropriate time to
initiate a data exchange with station 90. This can be when sufficient data is awaiting
transmission from server 20, or when the time since the last exchange exceeds a time
limit (15 minutes), or when station 90 signals to server 20 via communications service
20  provider network 80 and radio 60. Any e-mail messages stored on server 20 since the

previous connection was made are then transmitted to station 90. Station 90 forwards

the or each e-mail message on to their eventual destinations Email servers 195.



found the search'engine wll conduct additional searching of the @t)gaR 2003
URL's to 15 determ ne whether there are any that appear simlar in nmeaning
to that one requested. Once obtained, the results of the search are

provi ded towd® senger for viewing. Results of searches t

mat ched may be GE?Z for updating the cache. As previously negﬁléﬁ]rg%?&%e
cache can be updated in two different waygs_ The quickest method is for the
cache to be updated directly froma cache drive which is 20 brought on

oA, 1S 211 T e SLAROE S B APl o

particular tinme, a TCUwll caontain updated web content for the sites that

are cont ai nedr'6h 2P f¥ ssupge and (rsiardeddp statigr PO glongvath the storghmessaggsdrom

ai rport, updating the web cache sinply invol ves 0 d MAR 2003 WD 001 14987

PCTJAUQ9100 787 oth2BpassarnpsfserTHerstatiohe0upetatarohatde tossapes Gonf the dvmpeted Eninal t he
server on an aircraft via an appropriate nedium which will nost |ikely be

hot swappabl g @ (it $Rstual BEREHNE aghwelSW tched on and a physi cal |
connection i s made between the cache drive containi ng the data for updating

the cache within the seryer. Preferably, the updating.takes place via 5
DVPC.An &1t er nat THEEEIA BEPGRE SRty el fomel Birssaees RParine FUee et ost
to the arrival airport. In this enbodinment this is achieved by updating

from t he TClproviders ofitheetamoys passengeas saimbano the grogedureofoc eertdimg @imadr af t  has
| anded) Sonme airports now have LANs which allow connection via wreless

l'ink such asmedsage!ftdh theansioll Bmsiaee40al-Abb, U0c bh e HiRRAfE- OIEEB@{;as@é’ng‘éhe

aircraft arrives at the airport, the server can be configured to connect

via this link_ t i.rport LAN, e connection between th fver on
board the af TEPS © 2cao e R o T ughOREELs AT R0 T s T o
connect in tumto the closest TCU to obtain updates for the cache within
the server oittarkmaihestagvab, dgrver 20saqappth therequast fos Emeil andeatlpdigthesi ng a
cache drive, the cache is updated using DMPC to 15 m ni m se updating tine.
I n some aasepaskdngzet Emkid uagrdd ahdpasstvoad) Thie Sfospeoinfis pabsebmvieasasdtidin®0 sar ver
is configured to utilise these links, as required. Another alternative,

al t hough nor g sld 68 4Rt ohin@RPA B8 ELiHbe provilier feRAGKE 86 NBaCAG DY ddthclsl | ght .
20 The connection between server 20 and station 90 I1s best 1llustrated in

Figure 1 and w I.l. .now be describ in_nore detail. As passengers _upon the
aircraft co §ellgﬁg’céa@ﬁ&o@@cz%?’}yeﬁ%‘@@zgﬂeté? PRSTRE IS ‘g‘sg ué?rg ﬁ&g‘ged to
sewer 20 which stores themin a dedicated region of the cache.

Si nul t aneouspasswerdsa Basg#isiteryycansinues fomellocttEmaibiromdSPs 110a,b,c for the

duration of the flight that the passengers are on. When a connection is established
15 between server 20 on board the aircraft and station 90, that stored e-mail message or
messages are transmitted from station 90 to server 20. This procedure 1s usually
simultaneous with the transmission of e-mail messages in the other direction from server
20 to station 90.
Once e-mail messages have been received at server 20, they are retrieved by the
20 respective passenger’s computer terminals, 40a and 40b via the aircraft network 50 when

the passenger subsequently connects to server 20 and retrieves mail.
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passengers on board that aircraft accrue in a nenory within the station 90.
-- The transmission is carried between the server and the base station

usi ng st and@odRidsbocol s (TCP/ I P/ PPP) or on a protocol knovvn ée ﬁ@/ﬁ)’f

Thi s protocol has been 5 devel oped to address the perceived pr o th
wireless (satellite) connections between {:he server on board the aircraft,
and a base station. The data is transferred in a conpressed form using

bl ocks, between t Vied S&E

via a TCP/ | P corrpmfraazﬁltggﬂﬁgé% os'rlllfilélgelr1 %/eggrfﬁgg con e% zﬁ?ﬁg} %8‘?1%;@? I|gt%‘)’nS to the

station 90. At ? nple 15-mnute 1.0 |ntervals t he server connects to
the base st &1l “FHéteéé‘P §igurqyP.dhe ausiers ipgludea e ngmbouoifasnsiatiansdasaist at. d
and the nunber of blocks it is about to transfer together with the si ze of

t hese bl ockspadsiaphrt dovetorss on the berfadeatfitionpl@fetconfirns with server 20 the
nunber and size of blocks to be transferred. The bl ock size determ ned by

server 20 may beg%\ﬁ?rﬁ{dé] gﬁé)é&sge@&pﬁéﬁres L W ircH il ﬁ'@fneﬁﬂeggﬁurfe Qg.g&[geed

and reliability ce con irnmation 1S given rver
transfers_block # station .90. _ If thi nsfer is s essf ul

bnon e at] oSV ags e Geslifiohianer aaiFystem 1 30 im0 sues 1UBE Tanen 611
bl ocks have been sent, or the connection fails or tinmes out. This same

process t akdhe prash af ggulsemiérmgisdat a from the base station to the server,
in one enbodi ment, sinultaneously in both directions. 20 If the data stream

i s broken, the s&rm% provideti @brichBv&oRRESTth Bysterdm ddifich sicriptiog kf aift er the
| ast bl ock successfully acknow edged as received was sent. Further details

001 14587 - 28 B BgaTRYEr S WD RemeT B ebitsd wiielet R e ¢

used in sone enbodi nents for transferring data. However, this only
transfers arfaP @@Gé signals at between 2,400 and 4, 800 bits per second.
However, |ow and nediumearth orbit conmmuni cation satel lites have recentl y
been | aunched, sWRifemmgithFsmro? feseetothr@hgibal dtcaaft Anelage isdhown These 5
satellites substantially increase the avail able. bandwi dth for the server to

base st at | orkchiriicallpa: SRMREAG doh kkighRERI AR 2361 IaBEIUNNIG tikbe ser ver
has delivered each of the
reference numerals.
The part of the system on board the aircraft comprises server 20, mounted within
a hold 210 of the aircraft. In other embodiments server 20 is mounted elsewhere within
15 the aircraft. In the specific embodiment described, however, this server is configured to
provide proxy Internet services. Such a server is capable of acting both as a server and
as an Internet gateway. As described in connection with Figure 1, the server is
connected to the aircraft network 50, to the aircraft systems 130, and is connected to
radios 60.
20 A PPP connection is made between each passenger’s portable computer (such as
40b) and server 20. When a passenger wishes to connect to server 20 from his or her

portable computer 40b, a cable 290 is used. In one embodiment, one end of cable 290 1s

inserted into the serial RS-232 port of the portable computer, and the other end thereof is



messages waiting to station 90, and station 90 has al so delivered)dagdr of03
its stored e-mail nessages to server 20. Wien the server detects that the
data transfers are conplete, it 1o term nates the comruni cati ons session
w th the bagg ff@abg-on. Fromthat point, any e mail nessages g,gﬁg,ju\éﬁ/goﬁ;
server 20 fromthe passengers' conputers are stored in the cache of server
20 until the next connection to the base_ggation is made. Simlarly, e mail
nessages at station 90 are stored there until the next connection. In
addition to fier i =R the I5SS d g@y@i i li.Aks
(when 15 conﬁr%gc edlgﬁ{oaflhggoct%fgﬁstbeers V\I%%%gl ?ﬁeaﬁggg&?g& uri ﬁgﬁghgﬂ?ﬁgldgﬁt
Because of the relatively.|low bandw,dth of the existjng.co i catdons
ks 1 ar ge CBEe AREPHiRS e M byt SLePEH O  HE LR Os BdP e 20
is not practical. Small anounts of information, perhaps relating to share
prices, weatthePCipddaresimany evwsns af thisgivast, 8 hardberqeanneation has beenamadeni mal
anount of data being transmtted. Thus, each tine, a connection is nade to

20 exchange erweéd theRsEAAas) pordBI2 Bt 06 3R Ar&er Bevdxehanged. The ANETP
protocol used for transferring data between the server and a base station

may dynam.cal ly assi andw.dth avail abl e duri ch.connecti Qn. p
4 MAR 2035 WO 00 ﬁ%&%@’l%ﬁfgw‘g%%g?mﬁ%f %‘E%W8ﬂ‘ ggglcgﬁgﬁ’ wﬁﬁlj,oé’ds‘?%%onnect
to the I SPs of the various passengers on board the aircraft. Typically, a
nor mal | nt erPRYerde Mircrariagle coamutarens otbendavices 5o thapieyineed s remed batiery t o
those skilled in the art, is used. Certain |ISPs, however, allow only

di al -up conngevéraicne. Andomny etbalintasehoweves, Ppdl@rsapple sbekeeisproyidédim Secur e
Socket Layer (SSL) 5 protocol to allow authentication of a base station by
the | SP. Mi }588b3HQs A passengers on board the aircraft will, of course,
initially be sent to the mail box at the passenger's |ISP. The system

descri bed above fegfch the mail framthe nmmilbox at_th assenger.. s, | SP
and forwar ds 1+ t 00 RS Seigemeats dahrertigo sretad RHLEE bf Attt off 90
and server 20. Likew se, nmessages sent fromthe aircraft will travel first
to the bdfe wilhb¢ onderiesdihat fhesgsdediindesignetdo permiit acgesstiyrmaaniyodiffetent typas
case, there is no need for the e-mail nessages to be routed via the
passenger's bSRrtabte wWnputdiesihk ai Nty hefdohhiN@mpdeirad palintobicGihpated (BBAPW,
the SMIP protocol is used for forwarding e-nmail nmessages from a base
station , ang it ] [ t | i | Ldg t

event ual desﬂ’}nﬁg%t@%wk@ ngt@o 8%8%\9’{@'}% :é%tlk.}l es@%%}négq zft'in@?]lé@gw e?%tﬁlggéétggo?}?a
VPN 150 to web con%ent 1% processor 190 for the puréoses_of,, _upd‘ﬁti n thg
cache in ser QefnyxRsher lerfievissanddhe fsayge semapts comppisy teamingl is ioRe 6@ SUURGY
are either be transferred via conmunications network 80 In anot her

enbodi ment ofcdohdinglyy dimvilbalsorbe sppréraated that hesters tinslsomtésied sechcbmpassany
intelligent managenent of e-mail information between an aircraft and the
I nt er net . sEagfaci#onib as@cs wAldhAR capabledTPPPCRImrhihisARG! fihedetifdbilandf allswinghe

information they hold. This enables
different platforms to connect to the server is why a PPP connection between the
computer and the server is preferred. PPP connections allow Point-to-Point Protocol
(PPP) transmissions between the computer and server, PPP not being limited to carrying
TCP/IP traffic and being capable of piggy-backing other network protocols such as IPX,
20 SPX and AppleTalk.
Preferably installer software is provided to each user of the system. More

preferably the installer software is obtainable from one or more of the following sources:

pre-flight access to an Internet site; pre-flight e-mail; floppy disk; or any other suitable



the aircraft to connect to any base station and find the perti nent‘“’MAR 203
information for the aircraft ready for retrieval. Each base station has
connections to VPN SO, providing a nmeans for receiving connections from any
airborne s mruni cate with ot her base 0 4 MAR 2003 0 7
PCT/ AU99/ Ogélgﬁ’b/-lﬁ?stati onsl web content processors, and |i nl?\séql/’?)‘%%oé%%
Internet for retrieving/sending custonmergy information The method by which
e-mai | messages are sent from passenger'sS conputers on the aircraft to

heir d i i g . f i f_e-mmi.l b h
M T B L T R L o
be described with reference to Fls%;liqeq 3 and 4. There is a very high

bandwi dt h cOPRIEHS Ysteptss dp Bse thedp seHWATea 8XEHIEE bY Shepasprnzer cithed ser ver
20, and a potentially high bandw dth between station 90 and its event ual
desti nat i ondwingpagsengethel{Bght. Abesyiwarctadds baew BPBtsbrvide. tThe detfisechoen 1 o
bet ween server 20 and station 90 is typically an order of nagnitude or nore

sl ower. The [ ; | nent
connect i Onss%@g&ﬁ%gﬁ?{a@%@%ﬁﬁﬁg%}é%eﬂ%%rgrg{ﬁ) 8‘%‘9 f‘%%lsgégftls\%gtn‘ggfe%er 20

and station.9Q.s, jn c rrast, both sl ow and non-perpmanent. _An i nportant
feature of fw‘evgtth?ﬁeﬁgﬂ{eﬁa% tigg B ARBEH GRS PiRE 3° METRAEY PENAEHort, to

m ni m se comuni cations costs. During a short connection 15 time, it is
i mpor-t ant t provised gnflight, theagofivare, negpdbadadiinte the pasenges’k sdommepl hengasche and
so forth will take up a relatively |large percentage of the total connection

tinme. ServegiaPQp he&GRINAS s@ctiﬂ%i ds ri@5RAGAA starQhERENsd@ssenger ' s conput er
40a, 40b and 40c. In Figure 3, the SMIP protocol only is shown. This is

ovover . 1t i |1 SEEPR S e Rep R b wPRe8 Bnd CuthploBiiRe o

sui tabl e dependi ng upon the systemrequirenents, as will be famliar to
those ski | | 8bspanenfy started bythenmsseasenthemebipmdptemet pervigenfiemELE eE O PEY | n
server 20. Wien a connection is nmade between server 20 and station 90, the

e-mai | nossdgpdPPaseevisent via a protocol 0 4 MAR 20D9 WD 00/ 14987
PCTI AU99I 00737 -28 whi ch addresses the | ow bandw dt h and short

comruni cation ti f [ bt i i Sk 6albdimot r col
(ANETP) whi ch carry ket r%%@r%‘tﬂ*ﬁ%@%@?%@%n@? L

[ t to .all : t bandw dt d t of
G opout & dUFPRgOERBpR B tiaaE RS Fursiit B Bt BT o Gl i on 0. 5

For exanpl e, dependi ng upon the size of files to be transferred,
negot i at i ongutgmatiey} s this for the user.

After the passenger disembarks from the aircraft after their flight, the next time
15 they attempt to connect to their ISP via a standard Public Switched Telephone Network
(PSTN) connec~tion, for example, the relevant network settings are still available on their
computer. A dialer program will automatically configure the passenger’s computer for
local dial-up using a global roaming ISP dial up POP service.
Server 20 is configured to provide proxy Internet services to the passengers’
20 computers. For example, an HTTP request from a passenger’s computer for an HTML
page is received by server 20, which recovers the requested HTML page, if available,
from its cache. The HTML page is sent to the passenger’s computer which need not be

aware that the page has not been sent direétly from the remote WWW site. Similarly,
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out. Once station 90 has received the e-mai|l nessages, it forwards them on
to the various destinations using SMIP. The manner in which the information
is passed fromthe base station to the various destinations is entirely
standard a ' e famliar to those skilled in the art. t j now
to Figure Wowggh9gzt hod by which e-mail nessages are recei veiél)cf;rggjrgnsrﬂga?l-’g|7g
passenger's ISP to his or her conputer on¥(§)oard the aircraft is shown. POP3

e

and | MAP are Internet standards for transferring mail from mail boxes at

custoner |SP ' S pC t e ils of the,

protocols w tﬁF E%é'&% ﬁegibg’ggn%{%gfhggggs? ElSM%%pe%Hgﬁ%goératfas f g?rf %&%ﬁ@ter
details may be_found in the RFCs. 15 Wile POPS is acceptable for passing

t he nmessagesaStibitpyse themassepgergonormal Isds by ey ehanging sinai fioghthe RasecHiatigiana t hat
its use is not preferred for transfer of information between a base station

and the ser vike serSpe2ll. f Tlosl thyg pré3QRonfigetioniof dlel sewven2d arges thashe padsenges’'s and
attachnments to e-mail nessages (such as graphic inages and the like) are

sinply sent r CHRRLESSE t can

t herefore be@ﬁ%ﬁé%ﬁg? arge {atnd’ e%gﬁﬁé%réﬁggﬂﬁg?tdggﬁﬁgl E%Q?gﬁﬁlté tri on
bet ween a_conputer and an ISP, .with . ansf er eed of. 28,8 kbaud, data
ranetor San RS GOTEYA0A b e meihaldro Ko I5F Aretp due GRBIARRERS OF <
used for transferring nmail between the base station and server 20. A nethod

cal | ed I nt el ditempaticallpidowintnadge fromt th¢ padsknges’siosrputes torthesgoyet the ficssitinectheon
A 4 M-~ 2ao~ WO 00/14987 -29 PCT/ AU99/ 00737 and delivery of emails

i ncluding t heasEepBHS BRAMI] SistettcAift S BTNV thall WitBo8 BBY haditidhe of MMghé ot ocol

anal yses e-mai|l nessages to identify the various conmponents of the nessage.

For exanple, if -nall-hncludes a text nessage and two attachnents, the
irst having a size o n " secon aving a size o , these
£i havi adtiond tfte %Bmeéaﬁg?%eé d havi . £ 6 M h

conponents are 5 jdentifjied tqQ server . It may be, of course, inpractical

20
to send these ver \Viththgabeyerseémigesangd Rardwang Srrangrmebindai g toledhe i nks.
Thus, the MM nmethod sinply sends a summary of the e-mail received at the

base st attioonmikmmrh bgeed as slengRsengers SBmipater Pertsepossiblg withaaveaty tdnge ammiberafft |
together with the text part of the nessage. Once this has been received by

server 20, igerhstd QmAREERM 1 alets@ﬁeﬁeaﬁfgbbss%leaﬁ e, oPQRIR, W3t e €1 L her
the to HTTP protocol, the POP3 protocol "or any other suitable protocol.

When a passepger .receiyes an e-mail nessage ing this ste he or, she
recei ves thepygé%ﬂlyﬁﬂ s%/@eoréﬂ&eﬁﬁo? Ay AEeE o?fld; © Sy ?rgi%ﬁé’ﬂ YEVPLNTAS 2
original e-mail message. These attachnents are only sent to the passenger
on board t hemaxinggmf thapmany sennsgtiensn Joembgduesmigmeking age of modsmeacaal Hash.

I n one enbodi nent, the passenger interacts IS with server 20 by utilising a
hyper | i nk i nUSBeanddEEEVIESY41es pragiiet dadirags bk ia the ondat &f 56 kbps, 115.2 kbps, 12

15 Mbps and 400 Mbps respectively. Attachment 1 describes several aircraft network
embodiments.

Furthermore, whilst the hardware and software connections between the server
and the passenger’s computer have been described in terms of PPP connections, it will
be understood that ethemnet connections are equally possible. Nonetheless, having

20 understood the function of the software operating on the passenger’s computer, the
skilled person will have no difficulty in implementing a similar program for ethernet
connection between that computer and the server. In particular, the system registry

settings of a passenger’s computer will need to be changed for the duration of the flight



interactive web page hosted by server 20, providing an on-line mafnmﬁ%m
t he passenger to control the delivery of attachnents. Alternatively, the
passenger can defer delivery of large attachnents until the passenger has
left the aiwy@fiissgand established an alternative connection fa. L& dosi-evant
| SP. 20 A potential problemarises when a passenger | ogs onto server 20,
thus triggering the systemto collect anywaiting e-mail nmessages fromhis
mai | box at the ISP, but does not retrieve sone nessages subsequently
col | ected by i i v i he
flight. Copi tggg%?t %ﬁ%ﬂ%?}% *Z"@%é‘?%‘ig gcggﬁe‘ﬂes’f’gg? §%°%§e§§§?%€d“38ﬁﬁ%¥pe 209
WO 00/ 14987 i 0 PCT/€U9 /.%g%g retained at the originating nail s%rver;
they are not@HEEBSIOARIWAIGLIDEPATFEINBRE N Y ROTEALY USS, BRA% eetlanasicap Re 8@ Ustad t or
the flight, the passenger will connect to the originating mail server

t hr ough whataxamativeinby siredsofiwases and feagemmtigaldt fekét veheni thabight feomimdtesn| oad.
Some mail clients will detect those nessages that have been al ready

recei ved andindithd pasegePsmid &Rl msqSllngﬁﬁr.t he duplicates fromthe
originating nmail server w thout necessarily downl oading them In one ern.

bodi nent, .Emai | t/hat, .is _not .deliver senger . s resent.to or
retained by base 13,2461ti0n ‘%Gamstaﬂegﬁ‘gg’%@?ﬁﬁ%ﬁgf §atreg'§¥ ' StCB&I’.“ﬁén%g’ggléH&er' s
Ernail account as a new Internet Email nmessage. Base station 90 can fornat
the resent rieBGH geessagedppenl frem epassengerisdSRtongh¢ ground Hbe serivefi additionelds age

w thout regard to nmail 10 server capabilities, Server 20 and base station

90 coordi natstd &3e lbeg WA WIsitenidparpasse @eEs cp icludefalarEredche whidhadohtatwed
optimally for the duration of a flight. By nonitoring alrcraft system

par anet ers el GRORL;PesO . i ft is
ai rborne or ng%—lfbtrﬁgf Zlig)r ound,g?seﬁ ve%l%fbRﬁg{egfgn?o%ggé{hﬁoew{aé%%%erﬁhgfgﬂﬁgf or
base station 90 to cease, 15.retrjeval of Enmil faor that set of.passengers
on that par t520PHORs 1°?°gerﬂe.scr§>£§tebehwr B Pbb“‘f%‘é’dﬂ%&?ﬁ%@?%@ﬂ%‘? FRORE ron; o
to recover fromthe |oss of conmunications with a particul ar server 20.

Server 200cagircgiaft sat amauperal events, such as cancelling a flight without
| eaving the gate, return to gate without taking off, and hol ding short of

the destination gpirahé pref@rdiaeaRfldferib&isholt, d ¢ddBe catsinp@VindRitidR@fopt | num
| evel of service 20 for the particular situation, For exanple, Email

ost i nati on oy & Pipef A bOflond. BeERRRF IR Rhd DB IR G alle PPBR) oy

retrieved frombase statigon 90 to_a passenger's |laptop for as Iong»‘a peri od
of time thatWPEd BdicV el spviromgent RifsrantiabMenagament gf Proxy deghe O Fey may

be used. This allows very large collections of WWW pages to be updated and deleted on
15  the basis of the changes to the code (HTML) within each page, without having to reload
all of each page when updating the cache. When the cache is first loaded, DMPC also
allows a predetermined number of levels, such as three, within a particular web site to be
downloaded to the cache automatically. However, in other embodiments a different
number of levels are downloaded. Where three layers are stored each separate site
20 mirror stored in the cache on the server contains the “home page”, the first layer of pages

referred to in the home page, and the second layer of pages referred to in the first layer of

pages.
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preferred server also continually nonitors all of the primary services
provi ded by the server. If errors occur then the systen1autonatica||y
re-boots. KWy fdos7 r emote di agnosis of faults on the server ‘Sfb‘?”%& .
possi bl e using the communications link wth the base station R]Ig IS
used for network nonitoring. The aircraftynetwork 50 provides additional
advant ages. Passengers nay communi cate with one another using the network,
or with allline GSMPCI6r SiREIFSLesaRSAISS AliSies bRY HPAMIBLE: SINTHORWH sitds!
sone enbodi ments is al so conflgured to provi o and video inmages t

t he passeng me a|r raf t d a.screen (in the back of

t he seat in%WB@%#‘q%@ﬁég whee) ateﬁ’?geg" 3/ °§8’3‘ﬂ§ﬁ %ttqnﬁ’tﬁ%%“ineﬁ‘aes%enger

lo arnrest. Arelatively small sel ection of audio and/or video prograns are
sel ect abl e Ihyparhink fras sitniet docsisiphexistina the eandnt Thys ttherp ipmaopassibidity frata a
passenger has a portable conmputer with audi o/video capabilities, that is, a

sound card ageMUEGrolWdiNE the ﬁa@@d”'wﬁhi&ﬁ%é/cdcﬁé % babRinhe bircraft @it mtuﬂnetegtes
entertai nment can be provided. The very high data transfer rate possible on

boardthe ai nG f1 nt have to be received from15 the

gr ound, and W%Cha?avenwggr&usgéregfn e space on the server, permts, for
exanpl e, MPEG novi es to be vi ewed or ganes to be pl ayed. Anot her enmbodi nent
of the inventionAS0RED thapasseger neqmpiieis theapf@repnjyaecessingp artual”
particularly, in this enbodinent, use is made of a plurality of |ike spaced
apart base staidwidsweboneiatsg of th bhgstof aifofnatton stored setherdcHeathe setvat | on
120 is showmn. It will be 20 appreciated, however, that in this errbodi ment
three such ?r@xtlﬂ Wﬁeﬁf f6in hféta%&%fwwwoﬂhﬁe%ﬁs LR asgé'%elt %‘h‘?}%
stations ar use than communi cating W|th any ohe 0 ase
stations, server %&gmmm cates wth that base ion.to %bch it iIs
closest to ACTPHEVEY TRIOWHe ' AEATH %H‘fomﬁ)at’z?nl\?me Hb ©RBehS G ey WS

PCT/ AU99100737 by which the aircraft connects to a base station, and in
particul & rasoeshiagdhovegindleyeiests itelfi Astantoption shataabn ngty asccoatairet sencibas e
station 120 takes place, will now be described in nore detail with

reference t enkingué alidw aishe Pagds/ o ifteredt® aaastdier B iy @t Up into regions
400, 410 with a region of overlap 420 between them Figure 4 only shows two

5 such base stati | er,
in practice, a nl}ﬁ%zifc%qufe%ase E&{nggeh{sheva%ﬁg?gg%%g\%% lugh gl g’JAPﬁf p a%et
at suitable ons. For exanple, base stations may be provided in

West ern Eur dﬁ%ﬁl%? 3Ry R8PS contaings Amihasemver oln the gyemt Eheﬁa‘ﬁ%{ PagISREr n

Africa and Australia. The size of each cell will, of
found the search’engine will conduct additional searching of the other URL’s to

15 determine whether there are any that appear similar in meaning to that one requested.
Once obtained, the results of the search are provided to the passenger for viewing.
Results of searches that are not matched may be used for updating the cache.

As previously mentioned, the cache can be updated in two different ways. The
quickest method is for the cache to be updated directly from a cache drive which is

20 brought on board the aircraft. At major airports, a Terrestrial Control Unit or TCU will
be available for updating web-site content on a server. At any particular time, a TCU
will contain updated web content for the sites that are contained on the server. When a

aircraft arrives at a particular airport, updating the web cache simply involves



course, depend upon the total nunber of base stations provided, sb4ther 20olpe
main airline 10 routes are covered. In one preferred enbodi nent of the
invention only three base stations are utilised, one in the UK one in the
USA and one“)(ﬁ]A hral ia. An aircraft flying from London to New York w ||
connect over itial part of its flight to the first basBCHAHYYYHP 790

- located, for exanple, in the Republic of l[reland. Station 90 is used when
the aircraft is stationary at the poi nt of3enbar kation. Wile the 15
aircraft is bel %&pep%ﬁ ra efuelled, the wireless connection to the

ai rport LAN [F&ns tedd H@atéﬂq @m,tgeEgypqo,tg@serngog@a&p@raftwéa #ache
wi thin server 20. _Once the aircraft |eaves the airport in London, all
communi cat i oa@rgprthéium,awlddnwﬂhiwattIikmsbcshsast\/sm;apﬂﬂ@mirddriveset’r\lmrsks/eﬁﬁ to
base station 90. At position A shown in Figure 6, for exanple, the aircraft

is still wi tbhﬁcﬁeﬂ%nfahﬂ%tph9§E£1 c%gﬁ’ec@i@ﬂ 1§ﬁggyﬁét®@5§ﬁle%9$&|@hv\§‘c5ﬁ?ﬁ Sgsthé‘t I on

90. The a|rcraft |s abl e to track its own position using aircra stem

130. Each ti Ll & onnects to sta

exchangi ng dat ?au F‘r@} ﬁ@giléegsé"? eénh e&%’@ﬁ& H‘ﬁd’ﬁ?@&g tF]feSQP%SV?%f or ms
station 90 of |ts posi ti on 0 4 M4R 2003 WO 00l 14987 PCT/ AU99/ 00737 -33
Each baseSst BMBfn is pre-progranmed with its coverage area. Thus, when the
aircraft enters the transition area between two cells, station 90 commands

server 20 to cont Agtalteimtivemelndd d‘bedz& 86Uk 1S BbMAEe TROCI6HRE t6 el et i on
of the next data exchange with server Station 90 then contacts station

120 via VPN i 0 |20 to
conti he to BN @%ﬁéf@?ﬂ%ﬁ%ﬂ%ﬂ?@?i SEGADE LR ORh b SRR |
continues to co[?m icate with smon 120, which now carries out the
various funct5iFss ‘;}F%]\ﬂr%%?tvo ‘Eﬁt}%ﬁﬁfqr%fhh%la“@cl$°§§ HBAR B DAY
inf4rmation fromvarious Internet sites so that the cache in server 20 can
be updat ed, &AdNsouvnokelléwgonnectibe vigagisedesydinksutloPs  Gaelink( ané hizhepemi LAN
messages. The to second base station preferably provides different

informatien ligktife! Th abBRQiSEA drfifes 4t e AYRMD R seWREParl it onASIEd kS
updated during the fli ght news, weather and so forth for the geographl cal

e o e PR RO B Lo Bt TR0 g LU

rel evant infaormation throu hout the flight. i 5 Under sone ci rcumstances
it is possi bihs arsrafeandie LAN hphhapheen éﬁﬂbl}f;hé‘érth%@{ﬂew?@ ORABFY IIHEEOPSt | on.

Wil e server 20 should retain necessary infornmation in non volatile nmenory
to recover gchsest TIAU/of sboam apdasefor dndichd @ithinatht sérasreonsicatd e aireviaft] As
respond to server 20 with the necessary information to contact the correct

base stati onsiththesheWN oFeBdattdl A6 LERRL AR he SRAL A (paRRESERYBIMPC to

configuration information is retained at the 20 base station to enable
server 20, to_r.ecover reset condition without interrupting service or

necessi t at’ ngAMTSHERE @Héé‘&e re-register for service.

In some cases the links are other than those specified above and the server is
configured to utilise these links, as required.
Another alternative, although more limited in application, is to update the cache
during flight.
20 The connection between server 20 and station 90 is best illustrated in Figure 1
and will now be described in more detail. As passengers upon the aircraft compose and
send e-mail messages, those messages are passed to seiver 20 which stores them in a

dedicated region of the cache. Simultaneously, e-mail messages sent from outside the



0 4 MAR 200 W O 00l 14987 -34 PCT/ AU99/ 00737 Aircraft network 50 JroVABedl3,
set of connection points 30 that provide a nmeans to comruni cate between
server 20 and each passenger term nal 40A, 40B, 40C. A typical term' naI nay
have one or Vgg E Rk, the following interfaces available: 1. Mdem 5 S232
Serial Port ni'versal Serial Bus (USB) 4. |EEE 1394 5. Et W&Tﬁ’é‘f”l%Pﬁ The
aircraft network may support one or nore of, the above interfaces. 1o =
Exenpl ary characteristics for such networ #-are described bel ow with
reference to Fi 9. Mre rti ul ar | ure 7 illust

nodem net wor I('“i "Ffda‘B@ng‘f‘fg{arQﬁS%rﬁ g?@ﬁ@‘é?rgftécggﬁﬁ’e%fnemg ?’VI%HH‘E‘& to
a tel ephone nounted such that access is available fromtheir seat. |In nmany
cases, only otasiopt¥ne i s avail able for each three passengers. It is typical
that a dedi cated phone is avail able to passengers flying in 15 prem um

seats. Airborne tefm%@ﬁu}%ﬁinvi@&i&ﬁe%eﬁufe@h k% sfeRJel-Qr\M Eh@%agélét%h%u@ stAfdlaPC
746, "Cabin Comruni cations Systens", 8, "Cabin qU| prrent

e eces . e BT Bt %ﬁewvé%;lq’%@p% Fun ch

provi des the 20 tel ephones in the cabin) and the radi os 60 that pr ovide air
ground t el &phisieloped 1 addresythe nerreévierasebleme withtveiradess (exeliite) comeciiensss i s
described in AR NC 746, attachnent 17, although many configurations are not

conpl et el y cosaphésnnthe vért/ér ddﬁc&rcﬂmfeia&iciajf@ nd 4 Bscisttiohf Tbe dhtadgrididerfeiin®~ to
the air ground radios 60 is described in ARI NC 746, 0 ~ MaR 20a3 WO

el PCT/&%‘;&QJ g’mare ﬁ%’erb angea%T M%@&K&&; &meg&aqagﬂl y e

this specification provi

interface to the CTU 65, st_%g bgat server 20 appears to be an air ground
radio to the CPEEEIHD oFFi2 FUP CPB‘lB 13 ORNELIORy server 20 in a manner 5
identical to the way the CTU 65 routes tel ephone calls to the other air
ground radi os 60. Strertrumbagols3te cremectiin tp the siwtiae?0. aft, Rildkanptk]l S-miprtovi de
atw wire interface

10 intervals, the server connects to the base station. The server provides the station 90 with
a session i.d. and the number of blocks it is about to transfer together with the size of
these blocks. Simultaneously, the station 90 confirms with server 20 the number and
size of blocks to be transferred. The block size determined by server 20 may be
overruled by the base station, which determines the speed and reliability of the link.

15 Once confirmation is given, server 20 transfers block #1 to the station 90. If this
transfer is successful the base station responds with an OK signal. This process
continues until all blocks have been sent, or the connection fails or times out. This same
process takes place for sending data from the base station to the server, in one
embodiment, simultaneously in both directions.

20 If the data stream is broken, the server restores the connection from the next

block after the last block successfully acknowledged as received was sent.

Further details of the ANETP protocol may be found in Appendix 1.



to the passenger nodem The passenger configures their PPP dial up04MAR 2003
networking to call a special phone nunber allocated for this service. The
passenger connects their termnal 40A to the tel ephone handset 30 and

initiates t{e dogksphone call. The CTU 65 routes this 1 o call reguest to
server 20 base on the phone nunber that is being dialled byP'?H‘é %?é@%"gnger
term nal 40A (and does not route the call d0 the air ground radi os 60). The

server 20 term nates each call request |n%o an |ntern nodem bank. This

al l ows the passe t he serve m*rum cat

Fates as i gn asTel REMSKRA G bRl Ry TRAs R see BpBelineth B

m ni mal configuration 15 changes to the CTU. An alternative interface is an
RS232 port, W#isEanngdate) H@W&@reans onlrirgusfersgnalegedsiantls #ibsrresse.409 and

avai |l abl e on many passenger termnals and can provide data rates as high as

115 kbps. Ac4,800bitgper,seddnd. dHowaivalf, lovaehdvBiclinhOeathombit comiiugivatoBsdigliitesdes a
jack 30 which allows the passenger to connect their RS232 port fromtheir

seat. The | %eggcehﬁy %Qerf:ﬁm% adeh 9 &lt gee(?fg&g%rgg G@@t%gﬂar%g'xﬁtlﬁ&mﬁ I-ffasNet wor k

69, which provi conmmuni cat’i ons passenger

term nal 40A is.configured to utlllse the serial_ port and establishes a PPP
connecti of V\i‘aﬁjh?éﬁwg nﬁ‘éﬁiy Incgrage {HeRYaRy! W@&’#@ibg the gerpertp REFFFHBIPPI7 Some

passenger termnals will support a USB connection, with data rates as high
12 Mops. Thelig.rcraft network 50 shown in figure 8 provides a j ack 30,
whi ch all ows the passenger to connect their USB port fromtheir seat. The

jack 30 is con neCTﬁéjcérﬁmﬁm@@ﬁjdrﬁ Hn®Jerraiak Qctgeﬁin'hl ﬁiétsb%r etk kre® %achV!m tﬁ@

pr ovi des a communi cati ons pat to 5 server he passenger ter m nal

erver 20, SoRSRLBRIER ERTRE! et %‘EE a? &P gﬁ’%ﬁ%c%ecé'sﬁ%wh

with data rates as high 400 Mops. The aircraft network 50 shown in Figure 8
provi des a | BERSaBES to\ﬁﬁﬁvéhz%lmthf’rféf‘f?&égté%éhmﬁ@ dapmipansters MeicPmplE it 394
port fromtheir seat. The jack 30 is 1 o connected to a dedi cated Cabin

Di st ri butioonteNainateskhé&Symmbmicktiqns Qedsibaswith therbaystatidn. dirsmphdtipoim, agreser 20.
The passenger terminal 40A is configured to utilise the | EEE 1394 port and

establ i shes g RRResCORE 8Ckivel atleiitr 98 5}6’10?121 thr?:ggt s§9g§r ’ﬁéb%ﬂﬁx@&%rets%r% g will

support an Ethernet 7 nt erface wth igh as 100 Mops. The
passenger ter naI can ect ed to the rcraft .networ 5.shown in
Egur o5, Ty BALARF STV i B Lomogu ol o R EReF SEHOT (TR CUPALS n

Et hernet Hub. The Hubs) provide |P networking services between the
passenger t emailmagssagya absiatiantR) aresipeed there until thegiekcgamhectioat work i s wel |
known to one famliar in the art.

In addition to transferring e-mail message data, the communications links (when
15 connected) also transfers web site updates during the flight. Because of the relatively
low bandwidth of the existing communications links, large scale updating of web pages
stored in the cache on server 20 is not practical. Small amounts of information, perhaps
relating to share prices, weather updates and nev;/s flashes can be provided with a
minimal amount of data being transmitted. Thus, each time, a connection is made to
20 exchange e-mail messages, such updates can also be exchanged. The ANETP protocol
used for transferring data between the server and a base station may dynamically assign

the bandwidth available during each connection.



4 MarR 2
The various protocols referred to in this specification, unless othervvls

i ndicated, are all industry standards. Full details of these standards may
be obtained fromvarious 20 sources as will be known by those skilled in
the art. Prwbeovsisdrenbodi mnents of the invention offer nmany %/X?Bd/&%7
advant ages and i nprovenents over the prior art systens. By way of exanple,
the foll ow ng advantages are achieved: _4 ~ MAR 2003 WO 00l 14987

PCT/ AU99/ 00737 -371. A plurality of users are cost effectively bundl ed

toget her for commwrﬁéoeﬁm@ﬁagtgtcaw f'ot%'éggﬁgo h@w s f% Ofeﬁg&s bn BE4HY

sent to the user during t I's stored on the on rver

not w t hst an t . the ctual IS not onto that, server,at the
time; 5 3. %%E‘ﬁﬁ&beryﬂ’ﬁ “OEHQISIP@‘%HBH%Wogg%ﬁ%%&WB ‘psfoo?%‘(‘fm %¢ 4. An
emai | message to the user vvl_II include a hypertext Iink for any

at t achnent s.faisHoultel thobeskib et invths hrt tis usalc eSataimESRst hawévegrallowt digy disi-bp be
linked to a private web page which allows retrieval of that attachment S.

The honmepagesnféttichs a8 poahfcae Et\&@bre\ferhlhlerfaéﬂlgf‘dyétﬁe Sédurd b@c@%g@é -
honepages; 6. Differential updating of onboard web pages; he user's

ot have To MAGETR A0aY A EnlERiat <R A ther wOPREPH <N IRhyp fr pRSIneER%S

intermttent communi cati on between the base station and the onboard server.
15 Al t hough aroarhihefremsdt Wil obeaswmsel Ealishlaisan tchthe ataslber ekthe aseRgsesi fi ¢
exanple it will be appreciated by those skilled in the art that it may be

enbodi ed i n ISRNThetsheemfdesdribed ab&vefeldAbt 16 BRai VWb BAhd ARBFoPA ThALES&(Ers7 - 38
Appendi x 1 AirNet Enhanced Transfer Protocol (ANETPII .0) This appendix is

Appendi x ! fe |
Ctandard ANETD g e ERkA T ﬁ@?&%rf&%éf;@%ﬁé%“a AR B
Rt ongl e arkd- SOBPWTHRE RS FBR B aarl‘é’c S fn?a»aﬁé”ét?m@afore

conmmuni cati ons device for the nodern world has been a lengthy process and
its growtlh Hascdsdg an tgdlgipdestination. In that case, there is no need for the e-mail messages

to be routed via the passenger’s ISP. As will be explained in further detail in Figure 3
below, the SMTP protocol is used for forwarding e-mail messages from a base station |
and 1t is this protocol which will decide the route to fhe eventual destination.
As also shown in Figure 1, station 90 connects via VPN 150 to web content
15 processor 190 for the purposes of updating the cache in server 20. Once the updated
pages are stored at station 90, they are either be transferred via communications network
80
In another embodiment of the invention more than one base station is used for the
intelligent management of e-mail information between an aircraft and the Internet. Each
20 base station is identical in specification and also the information they hold. This enables
the aircraft to connect to any base station and find the pertinent information for the
aircraft ready for retrieval. Each base station has connections to VPN 50, providing a

means for receiving connections from any airborne server, communicate with other base



acceleration linked strongly to the increasing reliance on conputifg MAR 2003
systens for business and personal use. The najor problemis that the
systens designed to carry Internet signalling have an inherit terrestrial
dependence. wNRpLiod;s |1 ke a bridge over which today's systens can travel
until such tine as they are replaced with a better system suRh/AY*Y¥TH
http://ww. cis.ohio state.edu/htbin/rfc/rfe2373.htm. It is a proprietary
standard and at this stage it is not desifyned to be a widely inplenented
standard. 1.1..Definitions The HOST hine i.s on hoard the aircraft. The
REMOTE. rac i KPS "eRs OB ROLRISisgTr GTSET BiRdaarEt At GREEMP O ai f or af t
(in the sky) to ground, initially. (HOST to REMOTE). As TCP/IP is the
recogni sed |@s@arrs informatiotet and Het er ogenous networks ali ke, and since
PPP is the preferred anal ogue (serial) connection for TCP/IP and the

i ntended envir On”HEEmEmdePlﬁ?H?cH SrRiGhRes3ie8 Ak JeBNABMIpasdehgdrS doRPuedd ot hat
we use TCP/IP as the underlying transport layer. It is a prerequisite for

ik has bech drfans Mol s RN b T a5 s s 0 a7 - so

PCT/ AUQ9/ 00737 The ANETP protocol is built on top of TCP/|IP. Once a PPP
connect i oh RASSHERE SUDRIHFIS SRAle airgrafl fram theisrepastivedgBe.ivallnew beesyigin.

Once a transaction cycle has been conpleted, the cycle will begin again
wi t hout a distlhraferehcectpdigyreidrand 4pi ng pong manner, unli ke all ot her
protocols. ' It is assuned that the client and server will always swap at

the end of a transget iOhver BighlhbhRih bhitekiGNSARIOBiGUE Bch BadlltigeRsstal i ©

server client relationship: connection, although I nvoked by the can

be overridden by.the RENOI, In fact,. unli traditional HOST connect | HOST
di sconnect c‘:c‘))rwé‘rt\ed RASFASTHY and ﬁ8°§2%¥>&l‘ﬂ$§§ﬂ‘§%@’¥ws%§}@f%93’. aﬁ’al yst em
in all connections. 2.1 Code Response Library 200-300 Status OK 300-400

Status OK (s§veatugk dgstingtians pepsgngad SP oovsuer, §ebanrrETth of the gen@oiory 00  ERROR
Status (size of previous transaction) 2.1.2 Exanples 200 Wl cone 300 Bl ock

400 Send 14 |B2twbéh dopter 20ahl stafib© 00 UPtypitalPan bz BPmetEtulle 0bRR}Ye sI®RerRekIRi ved
2.2 ANETP Initial Negotiation 2.2.2. The Header The HOST machi ne connects

to the RENOT\ECQ%MW?&;&@M@?% tidhe BEA68 bt JhhaNERUGndo R0l AaG] ¢ O

all ow for quick 1den tion chri nes,

machines on networks. The connection between server 20 and station 90 is, in contrast,
both slow and non-permanent. An important feature of the system is that the connection
time is relatively short, to minimise communications costs. During a short connection

15 time, it is important to recognise that the negotiation or hand-shaking protocols and so
forth will take up a relatively large percentage of the total connection time.

Server 20 receives e-mail messages from each passenger’s computer 40a, 40b
and 40c. In Figure 3, the SMTP protocol only is shown. This is used because any
computer with a browser will handle this protocol. However, it will be understood that

20  other protocols such as HTTP are suitable depending upon the system requirements, as
will be familiar to those skilled in the art.

Messages in Internet mail format are stored in server 20. When a connection is

made between server 20 and station 90, the e-mail messages are sent via a protocol



tinme/date, 1D and version of ANETP. For exanple, 200 Wl conme to ANETPHMAR 2008
| D #### SEQ #### Tue, 3 Feb 199 12:14:01 +1 100 " Version " ServerlD "

Trans Seq. " Date " GMI 2.2.3 The Response 0 4 MAR 2008 WO 00l 14987

PCTI AU99/ 00786 0o44sThe Renpte machine will respond with either_a 300
response or an overriding 200. The 200 override may continue MiYAUR'BFT and
counter 200 until the REMOTE has issued thg_sanme 200 set tw ce. A 300
response is used to set the block size and nunber of blocks. A 200 response

rever ses thewHich@dbfeqsts | cle starts as. at -,
2.2.2. For exanple: BOO%BCI lgg%@ggzﬁg%ggﬁoﬁgo%t@ﬁt{%tﬁﬁe%ééeé‘% 1S as
above 2.2.4 Jr}‘?‘ec olﬁnt%r @cl?u(%er resEonse of a 300 code can be used to
override the"BIEER i PEHE e Rkocer GHIRER) which samies therntermegg-reaht i nue
with a 300 and counter 300 until the REMOTE has issued the sane 300 set

twi ce. This BF$88RS ineludesrrenunivanod comptession oystansy toi atlewafoy gleh@f Karmielidthngs -
For exanple, 300 Block 512 Bl ocks 34 Total 19100 SEQ If the 300 is

o cal et ahopoid ol )i 3608 YRR Yl 11
OVERRI DE 19 ROSKBPE: APl vepn B >t S ATy Birasiemedaweongions sispeeed
bi nary data stream 3.3. Response 700 Received BLOCK SEQ SIZE " Block # "
Bl ock” si ze iMWtp{nee statiap) hagreseived ba etrmail Biedsagd, iforwards themsmanies t
various destinations using SMTP. The manner in which the information is passed from
the base station to the various destinations is entirely standard and will be familiar to
those skilled in the art.
10 Referring now to Figure 4, the method by which e-mail messages are received
from a passenger’s ISP to his or her computer on board the aircraft is shown.
POP3 and IMARP are Internet standards for transferring mail from mailboxes at
customer ISPs to that customer’s computer . The details of the these protocols will be
well known to those skilled in the art, and further details may be found in the RFCs.
15 While POP3 is acceptable for passing the messages to base station 90, it has several
limitations which mean that its use is not preferred for transfer of information between a
base station and the server. Specifically, POP3 does not allow message descriptions, and
attachments to e-mail messages (such as graphic images and the like) are simply sent as
encrypted, uncompressed text messages. The attachments can therefore be extremely
20  large and even on a standard dial-up connection between a computer and an ISP, with a
transfer speed of 28.8 kbaud, data transfer can take several minutes. Thus, a separate

protocol (ANETP) is used for transferring mail between the base station and server 20.

A method called Intelligent Mail Management (IMM) is used to manage the collection



0 4 MAR 2003 WD 00/ 14987 PCT/ AU99/ 00737 -41 In the event that dathtMéR 2003
i nconplete or tines out the HOST machine will force a PPP reconnect. The
cycle will recormmence fromthe block that was last fully sent / received.

300 Bl ock 1Q24ofRl4eeks 19 Total 19100 SEQ The initial 300 is ;,@.'e/ $ 7{,.pr
even a partial session, however BLOCKS and BLOCK size may be a fefed to

al l ow for connection inprovenments. 400 Sepg_ BLOCK SEQ S| ZE REMAI NI NG "
Block # " Block size in bytes " SEQ TRansaction ID. " Bl ocks remaining.

BLOCK nunber ,j : . t [ SSi

cont i nues 1 ShFSiiRePbOAIRAR G B mi B ARRSy st TRRAR. The
when three 200s are sent in a rqw such an _escape sequence indicates that
nei t her HosTIMM anglgscs &yl mesggerde adentifyythe vepeusesoponente of theog7 - 42
CLAI MS: PCTI AU99/ 00737 1. A systemfor transmtting el ectronic data between
a conput er t exassagal Fonexampé,nfarad-imatinincladdsarteeshessade dnd swo attadhinents, thee
systemincluding; a server nounted upon or within the aircraft for

commun' cat | NGiryinhPingaGize STAMYYAL teUelldiHav RS &bt dOIb! RE Ofdpdndndbiposed

renotely fromthe sérver; and a terrestrial Dase statioh tor selectively

conmuni catj n i.t.h.the server to allaw the data.to be sed between the

base st at isong%et\%%% ﬁeéYeﬁizﬁalh. m@.'g 02)7%‘?@%1’5‘8@6?‘633ﬁ(bset“@at%saivﬁﬁyiaﬁﬁerei n the
base station communicates with the server via a |link selected fromone or a
conbi nat i on @ftachgatsovia thsr dowicommamirationsidinks.1 Thus it MM methad sinply pendsianks.
3. A systemaccording to claim1l wherein the base station conmunicates with

the server visaméiey 6f thBefRaiMdceives st the BiS sta@iaf froad thepasenydrsdBR $6 tHel salsgr
bei ng selected fromthe group conprising: a satellite link; a cellular

t el ephone !i%%;board%%%‘s}@g?tok&%w& Pﬂé@tﬁgﬁ%ﬂ@h?ﬁské& ' c%QHis?&Qsoﬂék r
conmuni cati on system . system according to clarm?2Z or claim
wherein the sel ection of t each link is ﬂegendent upon one or re of:

e or
the avai | abi P4}/ 80y SSRIT ?&dkfs forrearded ta e peeibist PATSCREEERINHISIN MY
relative speed of each link. 5. A systemaccording to any one of the
precedi ngl| HTEP protdaotithegP@Ppprntadal by agf otbprasméeblapaotocdler restri al base
stations and the server comuni cates selectively with one
When a passenger receives an e-majl message using this system, he or she
receives the text message and an indication of any attachments to the original e-mail
message. These attachments are only sent to the passenger on board the aircraft upon the
passenger agreeing to pay a nominated fee. In one embodiment, the passenger interacts
15 with server 20 by utilising a hyperlink in the received message leading to a private
interactive web page hosted by server 20, providing an on-line means for the passenger
to control the delivery of attachments. Alternatively, the passenger can defer delivery of
large attachments until the passenger has left the aircraft and established an alternative
connection to the relevant ISP.
20 A potential problem arises when a passenger logs onto server 20, thus triggering
the system to collect any waiting e-mail messages from his mailbox at the ISP, but does

not retrieve some messages subsequently collected by base station 90 and stored in

server 20 before leaving the flight. Copies of Email retrieved by base station 90 may be



20 or nore of the stations. 6. A systemaccording to claim5 V\/nereion &B?
base station with which the server selectively conmunicates is depenlﬂ 2008
upon the position of the aircraft with respect to r the stations. ~ MAR
2003 WO 00l $#4P&A48TI AU99/ 00737 -43 7. A system accordi ng topﬁi“)’u%‘/ﬁoﬁ t he
precedi ng clains wherein the server conmunicates with a plura |f\y 0
renotely di sposed conputer termnals |ocaggd on the aircraft for allow ng
conmmruni cation of the electronic data between the base station and the
respective t ] -8 i t I '

terrestrial é@é@%ﬁ grrl\gl ggﬁﬁ}g%ﬁlﬁl?/g yagg}%nﬁlﬁ?g%t%ggﬁ%]&]d;eﬁwgrnﬁg 2899 ce
provi der (I SE% to collect, the §.I gctroni c data,and provide it to the
termnal vi aPe¥iStaligpydr Afker the ight, tha nassspeer Wil eanngeho direonginating MR ng
clainms wherein the data is communi cated between the server and the term nal
usi ng one or through whateBivifigand end-fh¢s meExSkR:s may $tlAR:ailible féy dopaileat Sonor di ng
claim8 wherein the data is collected fromthe ISP and delivered to the
base stati onpiflidign®E WA defect MOR mddsaged B HaGTLAGLAF AP bR e@BYd QNE Of the
precedi ng clains wherein the base station includes neans for providing a
fixst signal indicatjve.of the structure of .the.data..~ 5 and the term nal

| ncl udes- eaflopgicalydaid the upheates koming prpinalng B SreE YEhaH 89Sty
signal confirmng that the data is to be transmtted to the termnal. 12. A
syst em accor dpwgloading thgmm I ongremimdimenieEmiail shatds notalelivered rotihe padsorgenfs one
or nore of the followng: text; file type; attachnents; graphics;

backgrounds; reeft tb e réthiked by BadeItatidn SPhe MhACRBESuBLtlE fs&lt 3 e bhss@hg&tai m
12 wherein the second signal confirns to the base station which portions of

the data ar e o ibged (RS Thbhherdd £ HALEIR, BEEOLALRH ob Baf o nk By

precedi ng cl ai ns erein the base station res electronic

transmtted fromthe base station to. the server, and th 0 4 MAR 2003 WO
001 14987 PCTIRSRGF Hdarpear H‘”&@)‘ %F@P“%Bt‘ & the oziginal message a‘aﬁﬂaw rg8iyd te mtted

fromthe server to the base station, the server and base station
comuni catd ngemet dapakitiiesnt her intermittently. 15. A system according to any
one of the preceding clains wherein the server
Server 20 and base station 90 coordinate the registration of passengers such that
Email is retrieved optimally for the duration of a flight. By monitoring aircraft system
parameters such as passenger doors open/closed and whether the aircraft is airborne or
on the ground, server 20 determines the appropriate time for base station 90 to cease
15 retrieval of Email for that set of passengers on that particular flight. Base station 90
incorporates additional monitors to recover from the loss of communications with a
particular server 20. Server 20 can detect unusual events, such as cancelling a flight
without leaving the gate, return to gate without taking off, and holding short of the
destination gate for extended periods of time, and provide the optimum level of service
20  for the particular situation. For example, Email retrieval from base station 90 may cease
when the doors open at the destination gate, while server 20 is obliged to provide any

Email already retrieved from base station 90 to a passenger’s laptop for as long a period

of time that is practical, for example 20 minutes after door s open.



i ncl udes a dat abase of information, the database bei ng updated pleKMﬁRc§p$y
by 5 transm ssion of electronic data fromthe base station to the server.
16. A systemaccording to claim1l S wherein the server allows the termnals
to access t ase. 17. A system according to claim 16 where t

termnal s a"ggé’g@h?ﬁe dat abase with a web browser. 1 o 18. APS@T%%?{%B"
according to claim7 wherein the server gomunicates with that base station
which is nearest to the aircraft. 19. A System according to claim18

wherein the serv LM n which of. the base,statj.ons i s nearest

det erni ni ng t he ?u? ggénrgmﬁasc}gs?ﬁ%%hg’? pfﬁ%”%]e?eﬂ%{fa}s.o CQB{.m ﬁgﬁ?%w{saagio rtB%/ng to
claiml18 wherein the server communi cates with one 15 only of the base
stations. 2PTMANsSEEYiesh RIeided by thetssrver.alfrarmos odsar Bien thenysisay apggmatically
comuni cates with selectively with nore than one of the base stations, the

sel ection bed-BgptsreHEwWeVEr] fethddesiagndils dfffeulava thakb@er i8 ARb Hobgble apiagiiey of
the respective base stations. 22. A systemaccording to claim 20 wherein

t he server ' - ' ' - t ! , the
el coti on by ARHAKRbAT AT HtEhS il b0 11008 sSldd iy RATEUCHANIARS, |
route that is maq‘g avai lL.abl e by the respective base stations. 23. A system
according to any [ORSTERITEEVOIK S0 paP Higesadditianalpbaaiages. Has¥a8Fs M t er ni nal
is suitable for either browsing the Internet or sending and retrieving

Emai | . 0 4omBRnRAGSVMCOBOANoNSB Tising FETAWOE, 0D WET airlihb cre@4to réqueytst em
according to claim 23 wherein the termnal is a portable personal conputer.
25. A syst egaiaRe HoPBxdiple! ThdseverMiBiopiderhbistithtdlidabo EchfuRRfe phfideA

met hod for transmtting electronic data between a conputer termnal on an 5
aircraft and a terrestrial hase station, {he pethod i.ncl.uding th s of:
ot ovi di ng- a 28 Eh “iEbivdee B3 Sttt el e ERto i ndreBL iR
with the conputer termnal wherein the termnal is disposed renotely from
the server; tbrckof derseatanyrang phila passensdy): vad aadin sackesy indkat PREENERE Se
station and the server to allow the data to be passed between the base

station and attheest. ek nelatitely dmall 2efectibnrtabidid aaderitieo gprégrams aeneRétavledyei n
t he base station conmmunicates with the server via a link selected from one

or a combi ngfd fisdier %ﬁn@fhé’ﬂ?és%ni"%;fs?elxﬁ o%m(ﬁlht sQ{YEr RAs ABUrGLI T €

links. 28. Am according to cllaim'26 wherein the base station
W rel ese || nREmHE nineLRialide 3BePRERT ool Actpretrpare MIGEe 4L R o
link; a cellular tel ephone link; a m crowave
very large quantity of audio/video entertainment can be provided. The very high data
transfer rate possible on board the aircraft, when data does not have to be received from
15 the ground, and the large amount of ;s,torage space on the server, permits, for example,
MPEG movies to be viewed or games to be played.
Another embodiment of the invention is illustrated in Figure 5 and Figure 6.
More particularly, in this embodiment, use is made of a plurality of like spaced apart
base stations. For ease of illustration only a second base station 120 is shown. It will be
20 appreciated, however, that in this embodiment three such stations are used. In other
embodiments more than three base stations are used.

Rather than communicating with any one of the base stations, server 20

communicates with that base station to which it is closest to at the ime. The technique



|l ink; a NATS conpatible Iink; and anot her conmunicati on system 28.4 %\AR 2003
nmet hod according to claim27 or claim28 wherein the selection of the or
each link is dependent upon one or nore of: the availability of each |ink;
the rel ati vygaslyo®f each link; and the relative speed of eaﬁ@'r 'U'Q&OM@? 30.
A nmet hod according to any one of clains 26 to 29 including the stéps o
providing a plurality of spaced apart terggstrial base stations and

al l owi ng the server to conmunicate selectively with one or nore of the
stations.

ccor ding & el A G WAL SV TRe Boae STt A AR apohao BEL fween
sel ectively ¢ ni cates .S depende upon the 03|t|on 0 irc

with respectaf%ng?ﬁg S?t“&f‘|98ﬁ§g a:??‘?onﬂrl’ri’é? ﬁa@orhbé)o aqeow;ilL EE% ”i’F%

26 to 31 wherein the server 5 communicates with a pI urallty of renotely

di sposed conpotestetaibwith nefeentotodtigaredranditgaie 6¢ Tk tpldnet isallivided wpginto

communi cation of the electronic data between the base station and the

respective t@pneabs, 4183vitifs FRIGIOSE ARAS d2MPervRetindinN REurtReS) hdhawo

terrestrial base station sel ectl vely communicates wth an Internet service

provi der SP).to t.roni c dat rovide it to the
Perninal 41 iR EBseceshe 991, 2, FaRot fRueceR aPHORD, S0y HBREt Berdgtsd o o
33 wherein the data is comuni cated between the server and the termninal

usi ng one ornuyIPeE ofbasesiAtons Withbe prorded aspunduheplaget at Auitablaiodatiass oF el ng
claim 33 wherein the data is collected fromthe ISP and 15 delivered to the

base st ati onexagiplg bRéFBativns diFbe piOvidéd e WreEdmiEwoOpEliNwgtht Amatiya, Soeathof
claims 26 to 35 wherein the base station provides a first signal indicative

of the str Ucﬁ\.ﬁgﬁfcé’fs&ﬁ%g@ﬁﬁ%@@g thB% ARSI Au %t‘?ﬂ%aai‘gl%%lz% o?%%&ﬁééll%@l”éf i n

response to I’rst si éon |rmn that t isto be transmtted
to the term nal . ﬁo 37. tho to. clalm relnthef .rst

A
signal is intfi'de 91%@“81“?8% cdpt ° t‘ﬁge %‘FCIDS\BF‘?V@ dt é9< at fheyRatR gigiine
attachnments; graphics; backgr ounds, and the like. 04 M AR 2Q03 WO
00/ 14987 1PCTYoMBMOORBTRd. 47 088 prefernast b damentradithreginyentionainky héeedrase| ai m 37
wherein the second signal confirnms to the base station which portions of
the data aresthforiearé hiliket] érdeSd the UK, one in the USA and one in Australia,
An aircraft flying from London to New York will connect over the initial part of
its flight to the first base station 90 located, for example, in the Republic of Ireland.
Station 90 1s used when the aircraft is stationary at the point of embarkation. While the
15 aircraft is being cleaned and refuelled, the wireless connection to the airport LAN is
made, or the cache drive is supplied, to update the cache within server 20. Once the
aircraft leaves the airport in London, all communications are made via communications
service provider networks 80 to base station 90. At position A shown in Figure 6, for
example, the aircraft is still within the first cell 400 and communicates solely with
20 station 90. The aircraft is able to track its own position using aircraft system 130. Each

time the aircraft connects to station 90, in addition to exchanging data carrying e-mail

messages and cache updates, it also informs station 90 of its position



39. A nethod according to any of the preceding clains wherein.t heUQaﬁﬁR ‘
station stores electronic data to be transmtted fromthe base statio @@93
the server, and the 5 server stores electronic data to be transmtted from
t he server ftbdgopase station, the server and base station 98%@%?@1&% ng
with each other intermttently. 40. A nethod according to any i} ai s
26 to 39 wherein the server includes a dagpbase of information, the

dat abase bei ng updated periodically by transm ssion of electronic data
firomthe base stafl -he. . ordin | ai m 40
wherein the ser ve?gdgloq)agwg a@%ﬁ”ﬁ%&éﬁ%ﬁ“@? é%étcl:@g?ss%}gge %géz'a'ggﬁsséglhélg?h%A

nmet hod according to claim4l where the termnals access the database with a
web browser . 21e3aft pniggsithe HanRy yehbetiveer g eallsstationr 3 gommands sery ey 20 to
comuni cates with that 15 base station which is nearest to the aircraft.

44. A et hodcatmosdiiog 120 sabseqdéht sheecupontthecarpleton ofthe hettriat exbhange of
the base stations is nearest by determ ning the current |ocation of the

aircraft. 45, - ' i1k 1 QI b

comuni cat esw\lfaﬁ\tsﬁﬁ%ﬂ%go%ﬁg&é Pﬁgtcggéléégggtéﬁé%@%a%mié563{%%1:6%@55 glgcor di ng
to clai m45 wherei nitnghe serﬁer comcr]}ilgi cates with selectively with nore than
one of the bRAFESSEPAIFYMENoR Koy statjonlal g CHMG IHRREIdS SRS basi s of t he

avai |l abl e renmai ning capacity of the respective base stations. O~ MR
~U~~ WD 00/ 14987 Thedmrafudetieny symmasitations and chuthugs toosagdmynicase wiithi statipd
Wherein the server conmuni cates selectively with one of the base stations,

the sel ecti om®eyHich Advd BareiRs biXeh® *ariGusFindtidas pRAPUSICRATHII DYt ARMIINsEAL | On
route that is made avail able by the respective base stations. 48. A nethod

according to Of . I N 47 i : } IS
suitable for ae%@&%ﬁ%%é%ﬂgﬁép q“ﬁltg %rrlonué\tﬁﬁg{r:“%isgtneé ?ﬁéhcag%%agéer ?‘é&‘ﬁ’ﬁg&@%‘. | .
49. A nethod accordjng . to claim48 wherein the terninal is a porta&he
personal conBubRfateds g1d gornSEiREOARE PREFREGT £ &5KN IATFHIZE GMSHanessigse £8F ni nal
is a PDA. 51. An aircraft conputer comunication systemincluding: 1o a
first port0 asetond bessctafiopprefetablyapredidendiffeesnainfenmation tothedirkthasastatidre
establishnment of a first network node and a second network node
respecti vel y Fopédihniblé) St ke tRA81AhdaRAIIMENA tHe AT Zht ndvd, Weather Bl ShRrthifeist
node and the second node and all owi ng comruni catron between the first node
and the second nade.,52. A system according.to cl.aimbl erein th et wor k
el udes- ot SebRemeniE uP IR B RREE A2 it tatR MeRagnparid Rl
t el ephone system

from London to New York can accordingly receive both up-to-date and relevant

information throughout the flight.

15 Under some circumstances, it is possible server 20 will inadvertently contact the
wrong base station. While server 20 should retain necessary information in non volatile
memory to recover gracefully from a reset condition, all base stations will respond to
server 20 with the necessary information to contact the correct base station, using VPN
150. In one embodiment, certain passenger configuration information is retained at the

20 base station to enable server 20 to recover from a reset condition without interrupting

service or necessitating all passengers re-register for service.



53. A systemaccording to claim52 wherein the second node is connggtMAR 2483
the tel ephone systemw th a nodem connection. 54. A system according to any
one of clainms 51 to 53 wherein the first node is connected to the tel ephone
systemw th =1 connection. 20 55. A system according to claim 54

wherein the‘g%giﬁéiﬁconnection conplies with an ARI NC 746, aﬂFggﬁﬁ%W?;?1

radi o bearer systeminterface. 56. A netmpig_according to any one of clains
51 to 55 wherein the first and the second network nodes are a server and a

conput er term nal I Sh Z279.~| 7)..98+.al Llw.s~ed 616 ZZF9 ~
7 9B auoydal al MTERRTERD ar MRS LGES OBy oot By & gl
aircraft conputer network including: 0 4 MAR 20p$ P CTl AU99100737 Recei ved
3 July 2000 atowwnkcaﬁmbetw&@mwrﬁﬁ aaf ea¢h passgnger wrmial 6P HECt ransf er
of first electronic data fromthe network to a base station; a first port
and a second typichl tengiatietaphavemedr htor@bf the@bli@kinguhietfaéRaveaitdbabl i shment  of
a first network node and a second network node respectively, wherein the
nodes transfer resquﬁhﬁﬁ second and third electronic data to the network
via the hub such that the first data includes selected portions of the
second data. 58. A wor k according to claim57 wherein the second data

i ncl udes sél ect ed %gﬁég%%éﬁﬁﬁpPﬁe third data. 10 59. An aircraft conputer
network including: a network hub | ocated on an aircraft for allow ng the
transfer of first 2|doiversal SeridhBas {UBR) a base station to the network; a
first port and a second port |ocated on the aircraft for allow ng the

est abl i shment of a4fjgEH 139t wor k node and a second network node
respectively, wherein 15 the network transfer respective second and third
el ectronic data tostg?ﬁgg$§$ via the hub such that the second data incl udes
sel ected portions oOf PEESGTPSt data. 60. A network according to claim59
wherein the third data includes selected portions of the second data.
03AN3' 13H b3N bvdThagirepafypeeiozimeysupabaesermaereldf thaboygwigzfacesNDED] A
met hod of communicating on an aircraft, the nethod wt~~po~~ding the steps
of :  wo~y~(1poaExgiepVaBidhbradieA9tiGSFor sdchwetwdorka afel deséribzdtbetowd wathsefersnde ar t  on
the aircraft for allowin the 929Z SZZ9 S9+ auoy~~ g p p g bZ9840 aaodeBui S
~ eze~d gO| gfrl%es%S 378 99 Mées partlch BATERuRS 7 Alubiris! 2 ARAGHAREWSLSRERAL node

respectively;

that allows the passenger to connect their modem to a telephone mounted such that
access is available from their seat. In many cases, only one phone is available for each
three passengers. It is typical that a dedicated phone is available to passengers flying in
15 premium seats.
Airborne telephone networks generally follow the guidance of ARINC 746,
“Cabin Communications Systems”, and ARINC 628, “Cabin Equipment Interfaces”.
A Cabin Telecommunications Unit (CTU) 65 provides a telephone switching
capability between the Cabin Distribution System (CDS) 67 (which provides the
20 telephones in the cabin) and the radios 60 that provide air ground telephone service. The
interface from the CDS 67 to the CTU 65 is described in ARINC 746, attachment 17,
although many configurations are not completely compliant with this definition. The

interface from the CTU 65 to the air ground radios 60 is described in ARINC 746,



SHO | ~I 1 OS' 8 S31V70~0OV Nosai nda ~ ~Aaoa AMENDED SHEES | PEWAU K% 8@
Bl Z) 98+ apwl s~ed 1616 ZZ9 ~I Z) 98+ auoydal al woe ~~(poat~p |l eul 1ey8ueys
3~1 dd0 | VHONVHS PCT/ AU99/ 00737 Received 3 July 2000 -50 |ocating a network
on the aircrphtoifg, |1 nking the first node and the second node and al | owi ng
el ectronic data conmunication between the first node and theP§E3I0%Ede,
wherein the first and second nodes are fig t and second addressabl e network
nodes, respectively. 5 62. [AVENDED] A nethod according to claim6l wherein
t he network ipnc]udes a.tel ne system 63. t hod, _according to claim62
wherei n t he Y8 Sntﬁddévli@%@tr ‘i‘oﬁ §ORlY ‘t’@i‘ g;h%élﬁ%%@eﬁil%ﬁeh a nodem
connection. 64. A nethod according to any one of clains 61 to 63 wherein
the first noaéerilsingerbdsonnected to the tel ephone systemwith a CEPT-E 1
connection. 65. A nmethod according to claim64 wherein the CEPT-El

connect i on conpl i Kgtwirk 50 BRovidRs NS irftdaceAbYREOTENS shih HBHEQvRSR BhestY & 6N

interface. 66. A nethod according to any one of clains 61 to 65 wherein the

first and the second,ne r er . and,,a conputer term nal
benecti el yin SEEEH RRALR 80 CARPES R R BB RN RR Eln § Sy 4
second node of an aircraft conputer network, the nmethod including the steps
of : | ocat P ngidgntigs] {Qothr Wﬁh%ﬁ%&rﬁaﬁoﬂ@ﬁ iglepHope cally towhagthetasr gromd fagioss0.
first electronic data fromthe network to a base station; 03A N3~3H -

113N1HVd JNI 9b' NVIMERANME BRI eBerdBAbidrvidds Hh B jacktd P e atwowird thtérfider st
port and a second port on the aircraft for allow ng the w-, ~po~lish~nment of
the first ne h i .

wor ~—{ poa—p. e kutetier 80eln In8RiARA.d CHURESLBME PIPRAT B dins to cpll
respective second.and third e{ ecﬁﬁrgofni ﬁ)ﬁdata to_the network bzZ98b0 aaodeBul S
a~el dl a ~aeBRRE4RBORE UMb gYlocaisd Toy Tis seges TR PAFSRIECLEANBET S HEPJFTMBAS of
the second data. saoll ~nos'e sal v-onad NOSdI At/d ~ HAdCb AMENDED SHEET

| PF_A/ AU O834 tothegelpphione dBndsat Hyarehinitduds thZ fedepbbiy cB-Thedohd &5 abutes thisvAR
208 wor ~| . (po~~p peur ieyEueys PCTI AU99100737 3~Id~0 111 HONt/HS , Recei ved

3 July 2000 calbfeguest RAHRAGEa&A onAhEBhOROARSER fight RObdiy GhBédBPrtheWher ei n
t he second data includes sel ected

passenger terminal 40A (and does not route the call to the air ground radios 60).

The server 20 terminates each call request into an internal modem bank. This
allows the passenger modem and the server modem to communicate at data rates as high
as 56 kbps using an existing cabin telephone system, given minimal configuration

15 changes to the CTU.

An alternative interface is an RS232 port, which is illustrated in Figure 8. Such
an interface is available on many passenger terminals and can provide data rates as high
as 115 kbps. Accordingly, the aircraft network 50 shown in Figure 8 provides a jack 30
which allows the passenger to connect their RS232 port from their seat. The jack 30 is

20 connected to a dedicated Cabin Distribution Network 69, which provides a
communications path to server 20. The passenger terminal 40A is configured to utilise

the serial port and establishes a PPP connection with server 20.



portions of the third data. 69. A nmethod of conmmunicating between gy fjarséus
node and a second node of an AMENDED SHEi | | PEAIAU aircraft conputer
networ k. the nethn~ sn~ht~; nQ the etPne n#~ 0SS4 ZZE9 (| Z) 98+
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hub on an aircraft for allowng the transigr of first electronic data from
a base station to the network; locating a first port and a second port on

the aircraft for qjrhou Cg%;berfaﬁltae iSABBA a Qs oddrblor! GhRLLK BRYE,

second networ k node respe ively, ere e network trans respec t|ve
second and t ctronl dat t he nodes yia the hu the
second dataﬁr%gﬁ esg}-cg g?%(?f‘h?é”rb’fn %eépf%‘f‘d??é’ﬂéq(%“'h&

according to claim69 wher e| n t_he third data includes sel ected portl ons of

t he second dht pass@rger 1 eymeetthdioUSBrppmsiromttheig saikt.e The jack 30 deatoandntedioen a
conmputer termnal on an 1 o aircraft and a terrestrial base station as

her ei n descricaRetedi Cdbin DI N@waiysRRénid Eobﬁle@é?@@rﬁin‘ﬁﬁf&hﬁor@ a)aikh@
invention illustrated in the acconpanyi ng dramnngs 72. A nmethod for

transmtt] re ter t er.m an craft and
a terrest gﬁ?‘ngé Sﬁa&a%ﬁﬁ%ergeg érh"\?gg‘gllf/c é?d Outl&ée%%pm?#reference
to any one of the enbodi ments of the invention illustrated in the
acconpanyi ngstblighesgibfdscompactionvisgh ey eff20. conput er conmuni cati ons system
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10! f 91 10% slow and inconsistent PPP links.

1 Rationale and Scope

The development of the Internet as the preferred communications device for the
modern world has been a lengthy process and its growth has been a geometric
acceleration linked strongly to the increasing reliance on computing systems for business
and personal use.

The major problem is that the systems designed to carry Internet signalling have
an inherit terrestrial dependence.

ANETP is like a bridge over which today’s systems can travel until such time as
they are replaced with a better system such as IPv6 http://www.cis.ohio-
state.edu/htbin/rfc/rfc2373.html. It is a proprietary standard and at this stage it is not

designed to be a widely implemented standard.

1.1. Definitions -

The HOST machine is on board the aircraft.

The REMOTE machine is the ground.

All connections are invoked from an aircraft (in the sky) to ground, initially.
(HOST to REMOTE).

As TCP/IP is the recognised leader in Internet and Heterogenous networks alike,
and since PPP is the preferred analogue (serial) connection for TCP/IP and the intended
environment for ANETP is such an environment, it is logical that we use TCP/IP as the

underlying transport layer. It is a prerequisite for ANETP that both ends of any ANETP
connection are TCP/IP ready, and a PPP link has been established.

2. ANETP Protocol
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It 1s assumed that the client and server will always swap at the end of a
transaction. In addition the transaction cycle is not a static server client relationship. A
connection, although invoked by the HOST, can be overridden by the REMOTE. In
fact, unlike traditional HOST connect/HOST disconnect command hierarchy, the

REMOTE machine is the overriding system in all connections.

2.1 Code Response Library
200-300 Status OK
300-400 Status OK (size of previous transaction)
500-600 ERROR Status
600-700 ERROR Status (size of previous transaction)

2.1.2 Examples
200 Welcome

300 Block

400 Send 1 ID

500 Data path interrupted
600 Incomplete 1 (520)
700 Received

2.2 ANETP Initial Nepotiation
2.2.2. The Header

The HOST machine connects to the REMOTE machine and responds with a
header. The header is designed to allow for quick identification of REMOTE machines,
time/date, ID and version of ANETP. For example,

200 Welcome to ANETP/1.0 ID:#### SEQ:#### Tue, 3 Feb 1998 12:14:01

+1100 * Version * ServerID " Trans Seq.”
Date " GMT

2.2.3 The Response
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3. Send data
3.1 Start cycle

The data cycle begins with a 400, e.g.

400 Send BLOCK SEQ SIZE REMAINING
" Block # " Block size in bytes

" SEQ TRansaction ID

" Blocks remaining.

NO OVERRIDE IS POSSIBLE at this stage.
3.2 Data

Data is sent as a zipped binary data stream.

3.3. Response
700 Received BLOCK SEQ SIZE
* Block # “ Block size in bytes
* SEQ TRansaction ID.

3.4. Timeout or disconnect
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Disconnect

A permanent disconnect occurs when three 200s are sent in a row such an escape

sequence indicates that neither HOST or REMOTE wishes to send data.
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a terrestrial base station for selectively communicating with the server to allow
the data to be passed between the base station and the terminal.
2. A system according to claim 1 wherein the base station communicates with the
server via a link selected from one or a combination of: one or more wireless links;

10 and one or more wire links.

3. A system according to claim 1 wherein the base station communicates with the
server via one or more wireless links, each of those wireless links being selected from
the group comprising: a satellite link; a cellular telephone link; a microwave link; a
NATS compatible link; and another communication system.

15 4. A system according to claim 2 or claim 3 wherein the selection of the or each
link is dependent upon one or more of: the availability of each link; the relative cost of
each link; and the relative speed of each link.

5. A system according to any one of the preceding claims including a plurality of
spaced apart terrestrial base stations and the server communicates selectively with one

20 or more of the stations.

6. A system according to claim 5 wherein the base station with which the server

selectively communicates is dependent upon the position of the aircraft with respect to

the stations.
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communicates with an Internet service provider (ISP) to collect the electronic data and
provide it to the terminal via the server.
9. A system according to any one of the preceding claims wherein the data is
communicated between the server and the terminal using one or more of: SMTP;
10 HTTP; POP3; or IMAP.
10. A system according claim 8 wherein the data is collected from the ISP and
delivered to the base station using POP3 or IMAP.
11. A system according to any one of the preceding claims wherein the base
station includes means for providing a first signal indicative of the structure of the data
15 and the terminal includes means for generating a second signal in response to the first
signal confirming that the data is to be transmitted to the terminal.
12. A system according to claim 11 wher.cin the first signal is indicative of one or
more of the following: text; file type; attachments; graphics; backgrounds; and the
like.
20 13. A system according to claim 11 or claim 12 wherein the second signal
confirms to the base station which portions of the data are to be transmitted.

14. A system according to any of the preceding claims wherein the base station

stores electronic data to be transmitted from the base station to the server, and the
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access the database.
17. A system according to claim 16 where the terminals access the database with a
web browser.
10 18. A system according to claim 7 wherein the server communicates with that base
station which is nearest to the aircraft.
19. A system according to claim 18 wherein the server determines which of the
base stations is nearest by determining the current location of the aircraft.
20. A system according to claim 18 wherein the server communicates with one
15  only of the base stations.
21. A system according to claim 20 wherein the server communicates with
selectively with more than one of the base stations, the selection being made on the
basis of the available remaining capacity of the respective base stations.
22. A system according to claim 20 wherein the server communicates selectively
20  with one of the base stations, the selection being made on the basis of the least
expensive communication route that is made available by the respective base stations.
23. A system according to any one of the preceding claims wherein the computer

terminal is suitable for either browsing the Internet or sending and retrieving Email.
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109" ! 100/&' ()- @1@@@!1@)@ a server mounted upon or within the aircraft for communicating with
the computer terminal wherein the terminal is disposed remotely from the server; and

selectively communicating between a terrestrial base station and the server to
allow the data to be passed between the base station and the terminal.

10 27. A method according to claim 26 wherein the base station communicates with
the server via a link selected from one or a combination of: one or more wireless links;
and one or more wire links.

28. A method according to claim 26 wherein the base station communicates with
the server via one or more wireless links, each of those wireless links being selected

15 from the group comprising: a satellite link; a cellular telephone link; a microwave
link; a NATS compatible link; and another communication system.

29. A method according to claim 27 or claim 28 wherein the selection of the or
each link is dependent upon one or more of: the availability of each link; the relative
cost of each link; and the relative speed of each link.

20 30. A method according to any one of claims 26 to 29 including the steps of
providing a plurality of spaced apart terrestrial base stations and allowing the server to

communicate selectively with one or more of the stations.
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109 () - 19 " Rommunicates with a plurality of remotely disposed computer terminals located on the
aircraft for allowing communication of the electronic data between the base station
and the respective terminals.

33. A method according to claim 26 wherein the terrestrial base station selectively

communicates with an Internet service provider (ISP) to collect the electronic data and
'10 provide it to the terminal via the server.

34. A method according to any one of claims 26 to 33 wherein the data is

communicated between the server and the terminal using one or more of: SMTP;

HTTP; POP3; or IMAP.

35. A method according claim 33 wherein the data is collected from the ISP and
15 delivered to the base station using POP3 or IMAP.

36. A method according to any one of claims 26 to 35 wherein the base station

provides a first signal indicative of the structure of the data and the terminal generates

a second signal in response to the first signal confirming that the data is to be

transmitted to the terminal.

20 37. A method according to claim 36 wherein the first signal is indicative of one or

more of the following: text; file type; attachments; graphics; backgrounds; and the

like.
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5 server stores electronic data to be transmitted from the server to the base station, the

server and base station communicating with each other intermittently.
40. A method according to any one of claims 26 to 39 wherein the server includes
a database of information, the database being updated periodically by transmission of
electronic data from the base station to the server.

10 41. A method according to claim 40 wherein the server allows the terminals to
access the database.
42. A method according to claim 41 where the terminals access the database with a
web browser.
43. A method according to claim 32 wherein the server communicates with that

15 base station which is nearest to the aircraft.
44, A method according to claim 43 wherein the server determines which of the
base stations is nearest by determining the current location of the aircraft.
45. A method according to claim 43 wherein the server communicates with one
only of the base stations.

20 46, A method according to claim 45 wherein the server communicates with
selectively with more than one of the base stations, the selection being made on the

basis of the available remaining capacity of the respective base stations.
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5 terminal is suitable for either browsing the Internet or sending and retrieving Email.
49. A method according to claim 48 wherein the terminal is a portable personal
computer.
50. A method according to claim 48 wherein the terminal is a PDA.
51.  An aircraft computer communication system including:
10 a first port and a second port located on the aircraft for allowing the
establishment of a first network node and a second network node respectively; and
- a network located on the aircraft for linking the first node and the second node
and allowing communication between the first node and the second node.
52. A system according to claim 51 wherein the network includes a telephone
15 system and the second node is connected to the telephone system.
53. A system according to claim 52 wherein the second node is connected to the
telephone system with a modem connection.
54, A system according to any one of claims 51 to 53 wherein the first node is
connected to the telephone system with a CEPT-E1 connection.
20 55. A system according to claim 54 wherein the CEPT-E1 connection complies
with an ARINC 746, attachment 11 radio bearer system interface.

56. A network according to any one of claims 51 to 55 wherein the first and the

second network nodes are a server and a computer terminal respectively.
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the nodes transfer respective second and third electronic data to the network via the
hub such that the first data includes selected portions of the second data.
58. A network according to claim 57 wherein the second data includes selected
portions of the third data.
10 59.  An aircraft computer network including:
a network hub located on an aircraft for allowing the transfer of first electronic
data from a base station to the network;
a first port and a second port located on the aircraft for allowing the
establishment of a first network node and a second network node respectively, wherein
15 the network transfer respective second and third electronic data to the nodes via the
hub such that the second data includes selected portions of the first data.
60. A network according to claim 59 wherein the third data includes selected

portions of the second data.
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64. A method according to any one of claims 61 to 63 wherein the first node is
10 connected to the telephone system with a CEPT-E1 connection.
65. A method according to claim 64 wherein the CEPT-E1 connection complies
with an ARINC 746, attachment 11 radio bearer system interface.
66. A method according to any one of claims 61 to 65 wherein the first and the
second network nodes are a server and a computer terminal respectively.
15 67. A method of communicating between a first node and a second node of an
aircraft computer network, the method including the steps of:
locating a network hub on an aircraft for allowing the transfer of first

electronic data from the network to a base station;
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10 aircraft and a terrestrial base station as herein described with reference to any one of
the embodiments of the invention illustrated in the accompanying drawings.
72. A method for transmitting electronic data between a computer terminal on an
aircraft and a terrestrial base station substantially as herein described with reference to
any one of the embodiments of the invention illustrated in the accompanying

15 drawings.
73.  An aircraft computer communications system substantially as herein described
with reference to any one of the embodiments of the invention illustrated in the

accompanying drawings.
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