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ABSTRACT

Today there are millions of air travelers in a year some of who call for the Internet
connection on the planes. Thus, effective integration of those related technologies can
create the capability of Internet in delivering data services in airline business. In
addition, an integration of the Inflight Internet connectivity market such technology
ventures, airline businesses cannot only strengthen the possibility of the internet in the
sky but they also prove the other possible network rather than one on the ground.

Two Inflight Internet architectures are as the real time broadband and cached
narrowband. Their services are slightly different, although based on the same market
prospectives. The satellites are developed as communication means of the systems.
Some disguises of protocols, which work with satellite, are clarified by the technology
providers and supported by the Aviation Authority. This study was accordingly
conducted to assess the status of Internet technology and E-Commerce technology in
the present and in the future connectivity. As the technology matures, the benefits are
enhanced to either micro or macro scopes. The airliners are introduced to mutually
integrate into the networks for the sake of the global communication. The passengers
can continue their businesses without limitation. In terms of E-Commerce, the online
business can spread on wires as the Internet enhanced.

In this project, the onboard Duty Free Sales is proposed as the first attempt to
exploit the opportunity to increase their market areas. With the limitations, the online
DFS business needs to cooperate with other airlincs and other countries” DFS. The

results of this study support the technology performance and henceforth.
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I. INTRODUCTION

1.1. Objectives | |

This paper is the project studies of the Inflight Internet technology and its
implementation cases. The project studies illustrate the scenario of the most up-to-date
internet teclrnology on mobﬂe platform such an airplane to bring about the.global
internet-airlioe community. |

The project pur-poses on the studying of the ernergence of the technology. Hence
the air travelers are rrow entering an.era of to{al connectivity.

The project indicates splendid 'utilizatron. Thereafter, the studies arevimplemented
~ onto Thailand’s national flag carrier in 2 cases; whether Thai Airwaye should adopt this |
technology and what actual beneﬁrs are delivered, the illustration of sample business
onboard such online Duty Free Sales service that p‘oss~ib1y’deve1ops by the inﬂight‘
interner technology. | ‘ e ‘ ’ |
. 1.2 Scope of the Studies

The projecf studies cope with the’A technology and its services. ‘ It will
technologically ‘baeed on the area of American technological- r'rlarket. bsour_ces where
- consist of the technology ventures; technology initiators, service providers, hardware
vdevelopers. | | |

fn the prime time, it\s services can be delivered within the regional market in US.

Continents while the European and 4A's_ian airlines have the rrrovement to p;lrchase the
fully enhanced teehnology to bring thek beneﬁt_s to their market. In the moment the
technoIogypro_Vide‘rs offer the temporary system to some of the European and ‘Asian

airliners. Meanwhile the source from the technology initiator insists that it be extreme




benefits when {he mature. inflight Internet technology éonverges and spread over thé'
globe. |

| For Thailand ‘s natipnél flag cafrier, acgording to the studies, the project has an’
attempt that Thgi Aifways is pﬁt asa sample case, ideally implem'enting. this techhology
on ifs aircrafts and its deliverable services of the oniin’e onboard Duty Free Sales.
Th,ouéh it would survey the feasibility on Thai‘ airlineé market demand on further

studies.




1L INFLIGHT INTERNET CONNECTIVITY SYSTEM

2.1 The Pre~Exisﬁ,hg Inflight Internet Technology -

There was one distinct afchitecture, the qnickest and simplest solution to provide
| Internet access to airline paSsengers using the prevailing aircraft telephone system.via
tne Aircraft Communication Addressing and Reportingv System (AC‘ARS‘), Xalready '
- equipped onboard in most eircreﬁ. | |

Witn the eircraﬁ' communicaﬁon systenl, generallyv ACARS serves 'as a router to
address the Air Traffic Control rnessages to the a‘ppropriate aircraﬁ, aiﬂine host
.‘computer, or other Air Trafﬁc‘ Control agency and permits d{rect date exchange between
the aircraft and the airline ground-based computer through VHF radio or the aircraft
B satelhte system (SATCOM) if the rad1o frequency is unavallable (See Appendix A)
2.1.1 System Seatback Telephone System
' The prov1der of seat- back telephones such as AT&T VCI‘IZOII Alrfone GTE
Airfone, adapts the existing phone system to use as a plpehne to bring Internet access
with the addition o'f a single black box in a plane's elec'tronjcs bay. (Figure 2.1 :( Internet
via Oénboard Telenhone Sys_tem) The function’s system is similar to an in-ofﬁce
network fhet means an individual has to dial up the Internet Ser\}ice Provider from one
of those seatback phones. " Data ports at seatback deli{/er a high—speed connection to a
host server and via ACAR;S,' the aircraft comnlunication' systefn. Automatic data
exchanges unite the laptops with tne platform below. The telepnone system provides
periodic e-mail feeds‘oetWeen,the air and ground, along with limited Internet access.
For insfance, _Tenzing Gllobal Communications Inc., is the wireless teehnology vendor

who initiates the e-mail access on most planes regarding the system.




Figure 2.1. Internet via Onboard Télephone System.

212 Cufrent Problems and Areas for Improvement
There are somewhat constraints in the sﬁéeci and coét of digital édmmunications
of the aircraft. The pfimé architecture was so slow and costly to the uéeré. ~ The
download speed of seaffback 'phones is th 9.6 Kbps. The ‘aircraﬁ telephone syséem Via
ACARS causes the doWnload and roundtrip "delay thén finally forces fhe syst'em links to
| the satellité. | |
| .» Thé cost is as high as phone fees, for éxample, $3 per nﬁn@té witﬁinUS continent. | ,
The e-mail download delay forc.esumany to use telephohe, conversations via a satellite‘
communication, Whi'qh costs a lot to the aircraft.  As fhe tvechnqlogy.prvovider has
mrangemeqts with the telephone system provider fo sell its data service to corﬁorations
or individuals ét a monthly or énnualf fee, the‘subscr‘iber; pay th'e.tele’pho‘ne' fee at
current> rate $1.99 pér minute (Dec 2001). The actual pricé: is mﬁch higher regardless of
- the subscription. Only the subécriber’s caﬁ use the sérvic}es-. The s’ystgm has to install

adequate phone lines to support multi-users on the plane.




22 Satellite—Bésed Inflight Internet Technology

The satelhte-based archltecture is developed by Boeing Company, the blggest'
, ancraﬁ maker and the best in aviation technology, and with joint ventures to make the
Internet most ‘compatlble while inflight. The system blends proprletary soﬁware,i
- satellite and land networking, and onboard LANS. (Figuro 2.2: The Satellite-Based
Intomet on Aircraft) As it is the new case of technology, no Singlo standaxfd‘ fcur‘rent‘ly
exists. The existing Satéllttefbosed inﬂight‘lnternet systerns fall into two broatd groups:
~ those nnolérnenting new satellite-based broadband systems and those using ‘existing
narrowband air-to-ground telephone links. But thereafter the advanced satellite
- 'commnnications technolog.y, launched in ~1993, with multiple antennas enhances the
-narrow-beam transmissions. Either way these systems 'use some form of on-board
server/caching sjrsterns tHat are kept uodatéd duri_ng flight, though slov»f whon using the
narrowband phone links. Further to the advance teohnotogy of Internet conn'ectivtty,
‘the satellite will be supolementoo by the future Internet Airborne.v

With satellits enhancement,,. the first technology Cuses a ﬁlli-capacity_
te_leCOrnrnunication infrastructure to offer a real—time, high speod, truly broadband cablle'- ‘
quality Internet service equivalent to what users have on tho ground.  The .system
_pfo?ide's Internet and coxnpany Intranet accéss, unﬁmited connecti\tity to "'~a:irborne
.environmént. Moanwhile the latter, the narrowband ‘sys_tems, does not have the
| capacity to‘ support full comnany Intranet access. ~The cost of retrofitting on existing
- airliner With the service, or to bu_ild it into nsw commercial jéts_ ranges from $20 million ‘

to $200 million.




Figure 2.2. The Satellite-Based Internet on Aircraft. v

2.2.1 Real Tirﬁe and Broadband Internet Technélogy

( Broadbénd is how much more ciata to send and download includihg audio files,
video ﬁlés and photos. Broadband is telcf:communication £hat provides muitiple
channels of data over a single communications riiedium. It is important to airlines and
customersA _be‘c'ause it »p‘roviders high-speed connectivity and live entertainme.n-t’ services
concurrently to mu}tiple'.users.

The ';:éﬁébility of Satellites is to augment the broadband Internet-access and -the
oppéﬁunities created by fhese unique abilitieg. There is also a ne_:w»t_ype of service being
developed that will take broadband into the air.

Industry leader§ will discuss how satellites are hel.ping. to mee,t.the 'deman’d' for
| Internet and muitimedia serviéeé aﬁd 10 addre_ss.bthe bottlenecks inherent .in today’s
networks. A Vaﬁety of Internet-based appliciat‘ionsA include high;speed access, IP

vmulticast'ing, satellite caching, - Ka-band/Ku-band systems,. content delivery and

dis{ribution, the future broadband systems, satellite-based Intranets, voice-over-IP, and




satellite-terrestrial hybrid nefwori(s. Business issues will includé industry forecasts and -
outlook, businéss models, ‘alliance s_trategies, and the role of satellites inv'the futurg of »
_the Intefnét'ConnectiVity.- | | o
System

Initially, -it ‘enlvlanced two-way broadband data services at 5 Mbps to receive
communications and 1.5 Mbps for outbound transmissions. The bandwidth w_ill be
expanded tb correspond with advanéemcnt‘s in new technologies. | As the service
rﬁatures, it extends .t04 a mix of advanced antennha te‘chholovgy and existing satéllites. The
vservice leases the Ku-ba‘nci franspﬁnders and proprietary phased array antennas,
developed and patented by Boeing, to deliver content at 5 _Mbps énd support "reﬂspbns‘es, A
af T1 rates (1.544 Mbps). | | | |
| The se_rvice inﬁ‘a_stx}uctufe has integrated these por’tiéns of elemerﬁs as follows:

| (1) Airborne Network‘ System ‘ |

(2) Ground Network System .

(3) Space System g

Airborne Network System (ANS) is consisted of the airbofne antennas, aifbome
" servers, routers and associated wiring. - | |

- In 1986, Boeing‘has déveloped a_proprietary solid-state phased a'rray,.transceiver

antve'nna that is the key enai)lef for the two-way brqadband éommunicationé serx}ice.,
The nev;f design will iﬁlprové system perforhlance 'aﬁd overall ‘capabﬂity. Pfopfietary
Boeing technology, in ;‘)articular‘a_ satellite antenna 'deveioped- originally for 'milita.ry
coxﬁmand aﬁd control centers, will provide a virtual ﬁipq to vth,é Intefnet—enabléd aircraft.

The flat, two-inch antenna and additional wmng would be attached to each top of

aircraft, stretching 55 inches across the top of a plane upper fuselage with which




- commercial aircraft already in service would need to be retrofitted. .The phased afray
'k antenna ptovides enhanced response- to .directional changes by steering signals’
~ electronically vs. mechanically, permitting instantaneous and continuous 4connections
between sate'llitesand custemer air’eraft;' The device adjusts to keep in toﬁch with the
neatest satellite. That helps avoid interruptiotls; ‘The pﬁased array antenna locks ofn. a
 satellite by steeringAits signals electrom'caﬂy. There are no moving parts. The -antenna .
| remains in constaﬁt cohtact with the satellite 'e‘v.en when the platle moves at 600 miles
per hour while the competmg systems use antennas that move mechamcally to stay
connected w1th a satelhte Most of the total expendlture of US$100 million was spent
to produce an onboard antenna. -, . |
The connection speeds previously provided by satellites were slow, about 2.4
: Kbps.for international ﬂights and 9.6AKbps for U.S. ﬂights'.' The actual baﬁdwidth will
be expanded to correspond with advancements in new technologles with its speed at 128
Kbps, twice that of a home PC 56k modem, compa:rable to a high-speed, ground- based ,
Internet connection. But those numbers are somewhat deeelvmg because the speed will
diminish by sharirtg ameng Jmultiple 'LAlSCrS, effectively sloWing it. - Actual speeds
available to..individual passengers will depend on how many 1'3eolple onboard vare

e(')nnected though the promised minimum speed of 56 Kbps, same as a standard dialup

- modem.

The eapabilities provided by satellite design and ndanufaetdridg _'factlities will
enttance the overall service infrastructure and help to bring forth this exciting new
txlobile c‘o'.mmunieations service.

The:cabin file server (Figure 2.3) allows the same type of Local Area Network. It

is designed for the unique requirements of the aircraft environment. Its small size and




_ mmlmum cooling requirements allows it to be mounted in any conveniént location m
E fhe cabin. The; cabin is equipped with dhbéérd ‘server, rquter and sérvice—aﬁélysis
equipment and is boﬁtﬁtted’ :for the seéurity e‘:nhancementv capabilities pursuing for
_corrﬁnercial airline customers. ‘Se_ats ére conﬁgﬁred for connectix}ity: | S_inlce Internet
trafﬁc; tends to happen in bursts, the cabin ﬁle- servér not onlyb allows niﬁltiple uSérs to
share. access to a single physicél connection, but aLso allows them to be on-line
simultanéousiy. ' |

'When a laptbpv computer and a network intérface card is plugged in to the airplane
seat, it will identify what kind of computer and operating system of the Iaptops and ask
for the appropriate software. Pass_engc;r lapﬁops interface to the cébi‘n file server through )
| Etherﬁet cabling installed throughout the cabin. Interfaces include three_ RS232 serial
ports, a parallel printerb poft, 'connec’;ions for keyboard, mousé, ﬂ_oppy drive and CD-
ROM, digitél and analog vidéo dutput -and a USB port. There iS, also the ability to
suppdrt é variety ‘of intcrfé_ces such as ‘Ethefnet, modem .and others through tv;/o Type-I1
PCMCIA slots. An ‘éptional ARINC 429 VPVCMCVIA interfac¢ aHows the cabin file serve;r ,
- fo utilize aircraft dafa such ba_s' position reporting éndfmaintenénée information. This
airborne computer ié véry vetsatile due to 'its' extensive binterface capabilities and
rémovable hard drive. Tt also allows fhe éomputer. to be updéted and tested on t'he‘ ‘

ground without removal from the aircraft.




Figure 2.3. Airborne Network Server.

In addition to the_anténna, the system requﬁés a server énd router -- power_ﬁﬂ
ma@hines used to operate computér‘ netWorks. Tt will aiso wire the aircraft to ca_rry the
| seﬁice, p‘otenﬁal}y building a daté port into everil seat on the ﬁlane. .

GroundV“Neltwork SyStem (GNS) is coﬁsisted of Net_Work fOpera‘tioiis Center
(NOC), 'Aséociated' Satellite Uplink/waﬁlink Equipmeht, .and Buéin_ess ‘Operation
Center. The NOC-extends the capabilities to a satellite orbiting at about 23;000 miles.
Informati_on_ is uplinked from the NOC to a satellite, Whic-h‘ then downlinks the
: Ailblfol’fmation'b to ‘an aircréﬁ vie.x‘an antenna. Thc do’wnlinkrinformation goes to an on-
board server vand. the signal is then roﬁtea to individual seats on the aircraft. Bﬁsiness ‘
Operation Center supports thé systerhvsuch as the databasg to provide the iin.formation to
the aircraft, | | |

Space System is consisted of Satellite'Trar_lSpoﬁders; The éervice uses Ku;band
satellite transpondéirs. V‘ Once in brbit,v' the satellité Will be pafkéd in an orbital slot
located at 63 degrees West longitﬁde éﬁd provide air travelers with the first real—timé

.broadband‘lnternet access over the North Atlantic. Leasing transponders on the high~
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powered Kﬁ-béﬁd satellite provides a low-risk solution and 'a_ good. blueprint’ for |
expandihg.the broadband c'ommunication.s’ervice to other parts of thé Qvorl‘d. ‘This also
brings the progré_ssive new service to populous markets such as Europg, Asia Paciﬁc
- and other regions. Usixjig leaséd, _dedicated tfansponders-is én ecoﬁonﬁcal approach to .
proViding the necessary'sy’stem capacit&, bandwidth and traﬁsdceanic coverage aﬁd‘ it
will éontinue to explore sirﬁilar 'opportunities,Wi'thvfsatel'lite service pfoviders in other
regions. o
internet Service

Ultirﬁately, the service will be av‘ailable_. everywﬁere ‘airplanes can fly. | The
p_'ercéiv.ed serviice. will initially be available ‘_to commercial airline custbm¢rs m North
Amefica and anticipated in 2002 in Europe. Additional global regions will be adc_ied as
, 'thé service matures. | | | = 4

The system has contracted with the third party content provider to provide

customized, destination—basgd, licensed content, including worldwide, national ‘and L

~ local news, sﬁorts and features - from mdre than 3,000 éubl-icatioﬁs in its'global digital -
content network,. then ﬁltér, delivér and instantaneously .il-lt'egrate it into the sysfem. As
a ‘result,b airline passengers will be able to Achoose} froma ﬁultitude of personalized real-
time services includihg Internet. and cdrporaie ‘Intra'rxét access, E-Commerce, live
entertainment and information. ‘The system offers multilingual programming.
. Selections‘will be based on ‘the sf)eciﬁc needs of the cuétomers in different regional
markets. This éontent co'm‘plemerits full Interﬁet/compén? Intrénet accéss and iﬁfﬁées-
‘the servicé with the ti:ne-sensiti?g data but wﬁl _nét ihifially supply voice service. |
Channel content Wiil dépend on whether the ﬂight is in Europe, Asia (;r North

Arherica. For North America, Boeing has negotiated an agreement with CNN Inflight,

11




. .ESPN, EuroSport and CNBS. EuroSport, the :Ieading European sport network supplies
:sport contents t;) the airling travelers in North America and European Continent. They
v wﬂl gain inﬂ‘ight‘: Internet access to live sports -programming while traveling throughout
conﬁnenfal Europe. As part of the Internet service, iﬁstant ’mess'aging and chat' rooms |
will bel évailab‘le. Révolutiolnafjr ‘new Qémputing capabilitiés_ are now available to
business jet Qabins with " the ai?borhc netwdrk server, similar to those they are
accustomed to in their groﬁnd—bascd offices, sharing files and ‘printers and access E-
Commerce. Int_ranet‘sérvice will be more comp_licatéd becauée compény Intranet has
protective flrgwalls. The agreeménts must be wofked out in advance so that an
employee can access his or iler Intranet by dsing»-the service. ‘

In this Internet ényironinent, it elir‘n'inates' the complexity and expense of .
' mainfaining muitiple i)honelines and user accounts for each ﬁldividuél -cénnection under

conventional schemes. Internet usage may be enabled and monitored on an individual

basis. Those sgrx%ices' are: differehtiéted by airlines that ér_lable this technOIogy..’(_Sei__
Appéndix Bj ’ | | | |
Internet Fee
The price has fluctuated gnd femains open ”_co change. For the‘ onboard servicé fee,

R the' service will cosf .passengers about $20 per hour (likély léss thaﬁ $8y a minute of -
.inﬂig‘ht phone caﬂ). The passenge;?s can watch paid felevision prografrl, access their |
corpqrafe Intranet and surf. Up to four live televisioﬁ chaﬁnéls wﬂl be offered at either
free of chafge or paid prdgrams. ‘Thos'e charges.afé likely to be around $17.50 pef hour |
_but also may iﬁclude ﬂat-fate options fér each Ie'g of a trip. For the paymenf,;

passengérs‘ will use ‘(':reditv cards to pay charges. They will type the credit card

12




information into the syétein when th‘ey sign on and it will remember the card number so.-
passengers don't have to,rc_atypé the nﬁmber thé next time they fly. o
g 'Thek system abévé exempliﬁes the tecﬁnology of Connexion by Béeing (See
Company Profile). In 2000, Connexion (See Company Prpﬁle) is fhe Aseparat‘e. business
. unit tb focus this effort,  especially developing the broadband inflight FInrterne;c |
te’chﬁology. Connexion by Boeing is the market-leading ini_tiatiVe to briﬁg. commercial
broadband .data services toi commercial and executive aircraft during flight, allowing
.-passeng'er_s to have access to. Internet, ﬁfewall—protectevd Intrar_lét access, E-Commerce,
t‘elevisi(’)n,' neWs and ehterfainmenf content, and Atransmit and réceipt of data. Aircraf‘t |
operafdrs also benefit from inﬂight In;temet aéceSS' to .aircraft éﬁd crew data. Boeing
studies the potential applicability'of the Comiexion broadband in-flight data services for
enhancing aviation secur‘ity,'. I B |
The innbVative new“Comxﬁercial brpadbaﬁd data service combinés the core
"'strengths of the world's lafgeét aircraft manufacturer with‘ the space’—based
communications units sﬁch. as of Ldral Space and- Commﬁnications, Tbk_yo-based
Mitsubishi Electric Corboraﬁon (MELCO) group and Rome-based Alenia Aerospazio, a
Finmeccaniéa Company to create an inflight géﬁlmunications venture. Loral's Skynet
has 10 satellites‘ cove_finé North andSouhth America, Europe and parts of Asia.:_ (Sée
Company Profile) " The serv‘icé leas;:s fhe 'Lora_l Skynet's Ku-band transpbnders and
Boeing's proprietary i)hased array anﬁennés to deliver content. Loral Skynet do Brazil
v will éidd additional traﬁsponders to the Estrela do Sul 1 satellite "sc”heduled for launch in
mid-2002. = Both Alenia and MELCO corhpéﬁies will - support the design and
| manufacturing of 'the néxt-géne.ration phased ari'ay antenna and the supporting

- electronics for the Connexion by Boeing service.

N 13




Connexion has contracted ‘with ScreamingMedia Inc. to. provrde custormzed
=~«~dest1nat1on-based content ScreannngMed1a will provide w1th 1ts own network content
and also win use its technology solution software to deliver pre—contracted third-party -
content. ScreamingMedia Content Engine technolo'gy will parse, normalize, process,
customize and integrate content as part of the delivery process. Connexion by Boeing-
will then use the acqurred destmatton and news content to supplement the lrve television
and radio content and ﬂrght-spemﬁc mformatlon prov1ded to passengers durrng flight.

| Some 11 corporate customers, who »have outfitted their prlvate aircraft wrth-

Boeing equipment, are using the Connexion serv1ce The three airlines, Ah1erican
A_irlines, United Airlines and Delta Airlines will equip a total of 1,500 aircrafts with the
venture's finnoyative, high-speed broadband ‘intemet connectivity service. |

2‘.2.2 Narrowband and Cached Internet System T echnology

System - |

The narrowband 'networks is the temporary solution of Internet connectmty with

'rehable uniriterrupted and affordable access, however by usmg the existing airplane

| commumcatron‘lmks. The system caches all the incoming and outgomg messages.
Because_of limited throughput of the air-to-ground data links, so it is not real—time, with
_response thnes around 15 minutes. The cached or prepackaged stored in an on-board
server computer would periotlically forward content to the grOund.. 1t has backed an
optional broadband real-time Internet access. |

The system prov1des the commumcatron between the Arrborne Network System

'(AN S) on board and the Ground Control System (GCS) via satellite.
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Airbome Network System
- .:ANS is an onboérd Loéal Area i{etwork-thét connects each seatback telephone
bay to an. onboard proX'SI server, based on IEEE 802.11b. ' The connection on behalf of
the ~individual uSérs is routed through the proxy server, hence the térm pro'x; at speed of
11Mbps. : 4Each laptdp wireless LAN éard also has .5 hardware-deﬁned add‘ress, which in
turﬂ is mapped into fhe servér as thé access‘pbint. The aircrafts will house both e-mail
and Interr\let servers. The typé_of LAN varies between airli_r;és. Cathay Pacific has
installed USB ports in its seats! while SAS is%.with an 802.11b wireless netWork, for
, iﬁstance. ’ | | |
The Caching is neéessary becausé although the onboard LAN will carry data at
rat'e_s' up to IIMbpS, the proxy éerver in tufh wili cémmum’cate with gfound—baséd_
,hetworks at rate up to 64Kbps. Eaéh user connecfs to. the aircfaﬁ's on-board server at "
64 Kbps, like a hoﬁle modem to store Web pages and buffer connecjtion breaks, sending
data periodicaily in cofnp‘re,ssed péckages. |
As of the connection establishment, ‘_the passengers i)lug into- a Local Afea
Network on f_fle plane; logging onto fglobal‘ISP provides quickaccess té onboard web
content ‘anc-i email delivery service. Once the dial-up ié made ﬁ'om_ the 56k laptop’s
rhoderﬁ via the seatback telephon_é, the requests are interéepted by the onboard éer.v.er‘ at
11 Kbps raté and fhen the; onbOafd proxy’ éeﬁer sénds a sigﬁal to the ,«vground.ISP server
‘at raté up to‘ 64Kbps to retrieve messages. The email transfers from the onboard server
to léptop at the 56Kbps speed supported by the onboard LAN. Total download time -

may be the same. |
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Gfound Céntrol System

A gfound—to—air satellite déta link uses Inmarsvat's, Aero-H sefvice. Once
coﬁnected, the on-ground server willi collect and compress e-mail, filtering bout, large
messages or attachments, before sending it baék to the oanafd pfoxy server and on to
_ the user. However, kth_e proxy server_doés not automatically retrieve long messages. and
file attachmeﬁts. The méssage éiZe is limit, v'arying: am;ng airlines,. fdr example, 75
KB on Air Canada. | .
Iﬁterﬁet Service

The ac’cess‘ gains by running an 4applicatiion. downloaded' ahead of tim¢f from
'éoﬁware kit on the airplane or alternatively by a standard dial-up networking’cdnneéfion
with standard POP3 email prograrﬁ. It fstotally cémpatible with WindoWs family, web
browser and email program for instance, using POP3 emailAaccount. No hardware is. |
nécessary but laptop. HELP ﬁ'mc,tioﬁs as the personalizéd and outstanding custorﬁer
support. | |

The 'Web. content is stored in. an on-board web sérver that updat¢s itself
periodically --'ﬁot connected with the ground in real-ﬁme. The soﬁWare will remember
which‘web sites are prefer‘red by p'asé_engers on a particular rdute, and squeeze the most
pbssible connectivity out of limited séfellite ’connection's. Since web content and email
is currently stored -on a server, the average connection fate of 56Kbps poses no
:.slo_deWns or hiccups. The service users will hot directly 'experienée the lag associated
with sﬁch slow speeds. |

The service featuré‘s inc'lude-inﬂigﬁt email exchanges, weB content. The corporate

email access can be sent and received via Lotus Notes or GroupWise e-mails through

company's secure firewall. Passengers can surf those limited web contents, which are
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furnished for free through. déals with about 100 content providers sﬁch as Yahbd, the
'Wéll Street Journal and other smallér éites. Web content, up-to-date news, wéather and
travel 'résources are ctirrently uploaded at the boriginating airport -depénding on -the
| time_lixiess of the subject matter. Time critical data suéh as News; Sport_s’5 Weather and
vStock Mérket Condition are ﬁp'dated on a routine basis while inflight. :

Howevef,_' ‘it offers »only 1irﬁited, | preloaded web browsing, and disables for
corporate, America Online AOL,. or web—based',e.-_rhail such as Hotmail or Yah.oéf E-
- mail res'por’lsest and web pages that cbntain.time—sensitive -content rnigflt Causé séme'
delaysy though.. The current systém operates at 11 Kbps (comvpare} with .gryouri‘d-based
connection 56.6k modems), while the hi.gh;speed connectioﬁ system.will run atb 5Mbps,
»avb‘out 500 vtimes fastér. . The web content is accessible only for the paying email
cust‘on;ers. | In the future, passengers may be able to call ahead for certain popular sites
to be cached before théy board particular flights 50 they can' see them in ihcrair. For .
‘airlin»es that enable this technology. (See Appendix B) |
Internet Fee - ' "

The service fees are based on bandwidth usage. The. pricé structure hadn't been
finalized. The priciﬁg 1s \{ariablé accbrding fo the airlines. It is hard to diétinguish
because the technology and its service are different, though basea on the same
‘tec,hhology. It is hard 'to,say whether the priqe 1s reasonable or not. The éérvice will
cost $4.95 an “hour over No.rth America and $9.95 an hour on international.ﬂiglvlts:;
reading or sendirig eméil would cosf .an extra 50 cents a pagé. The ﬂight from Hong
: .Kong té Vancouver, the Céthgy Pacific system charg‘es US$ 599 a 'mirhlute for Internet
access vfrovm aircraft vendor terminal: It costs at US$10 to 20 to upload and 'dov'vnload

up to 500KB of mail during a day's travel including all connecting flights that offer the
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service for instance.’ Passengers,v who want tq send or receive long e-mails, like yideo
clips or lengthy attachmént, would be charged more. Most of the Systems are Being
designed to scan their ¢emai1 headers before they receive them inorder that passeﬁgers
éan decide which messages to 'ac“cept nobe later.

kBu'siness users will be billed tﬁrough pr_e-establishedicorpbrat_e accounts while
leisure travelers will be billed through their cfedit cards. Compaﬁyv Intranet sefvices
will cost é fee. While inﬂighf pho‘né/fax are charged at a flat rate per rrﬁnute or part-
ther,eovf at US$8.’80, the customers with subscription pay an extra $4.95 to access ktheir. '
email for a 24-hour period.. An option alio-\NS them to read only the address of the |
sender and the subject line. Users then péy about 50 ce_hts per page if they chéose to
read or sénd ‘e-mail.’ Thé itemized-monthly billing is allowed to 'cor}trol the account and
éasily manage through the WeB.' It is pre_dictablé costs and the users 'do. not have to pay
fo; inflight phone c,;onnectioﬁs. The users éan pay for email'accéss' on the next flight, or
?ﬁrchase a subscription to fit their regular trével- needs. |

The technology above exémpﬁﬁes the Tenzing Technolégy. Tenziﬁg, the Seattle-
based comunica_tién’ t@chnblégy provider, partners with thev wOrlgi's leéding air carriieres
| | to make the tofal connectivit.y a reality‘and speed up this technology.

Tenzing teanié with industry leaders in communication,_'teléphony; nétworking f
téchnologies, airborne plgtforms, Internet content, and E-Commerce. It ai_’ms at
strategic relationships for the long-term -- preparing the -’ company to innovate new
solutions for‘a changing marketplace and evolving digital platforms. - Tenzing -teanis‘
with iPass, a premier provider of enterprise-grade remote access services in over 150
‘countries over 14,000 points Qf presence (POPs) and toll-free di%l-up numbefs, to

deliver a high ‘qtiaﬁty global roaming solution. The iPass network provider includes
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‘Equant Leve13 CornpuServe France Telecorn, Pacific, Deutsche Telekom, and many
other leadmg network operators Web Content Partners are AcrossFrontlers ACtleb
"~ BizTraveler, Canada Film Board DoAsra ‘e-street.com, Execubooks FT.com, GetAsia,
Grand Prrx Canada Intowme ) Knowledge Anywhere, Lonely Planet, MSNBC '
Points.com, ' Restaurant Row, Trme, ..Tlrne Canada,‘» Travlang, Wall Street Journal,
| Wines, World Travel, Worldroorn, Yahoo; Amazon.com. They deliver an outstanding .
choice of -content. that enhances the productivity ‘and enjoy.rnent.: of the conne'cted
traveler and also deliver quality goods and servioes selectedlespeeially for the frequent
busmess traveler Tenzrng offers targeted Web content and e-commerce outletsf
perfectly matched to the savvy business professional. Technology Partner includes air-
| to-ground oornmunrcatlons, hrgh—speed LANs, and wireless networks. Those partners
‘~ etre ~iPass, Telia Homerun, Shynet- global, SlTA, Nokin, Hughes Global Services (HGS),
vlnmiarsat, COMSAT, ‘-ARINC, Skytel, VerizonAirfone (GTE), Miltope Corporation,
General’Dynamics, Matsushita Avionics Systems. (MAS) and AIRlA the live ‘inflight

television innovator. . | l

Tenzing mztinta'ins arless costly. narrowband oroached system for Internet and e-
_ m-ail solution, though its solution does not offer as the broadband, real_-time capabilit.ies. :
It remains competitive— dne to price l‘ssnes. ‘Tenzing‘later; began.to extend.the Internet .
capabilities by include both broadband and optio’nnl narrowbnnd. The user experience
is similar to that of a remote connection on the ground.' ‘Passengers and airlines can ‘
choose from live Internet access at a speed of 8§ Mbps tov2'5 Mbps or free ac.cessto the
-selected best of the weh content stored’ on the onboard server.. Airlines rnay upgrade to
emerging- broadhand technology for superior coverage and speed as their connection’

needs evo_lvedat lower cost. It takes a few hours per aircraft to leverage the existing
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onboard infrastruct_ur'e. The supplier of sat_ellité seryices is currently def/éléping a highf- )
| 'speed (data- solution that utiﬁzes Inmarsat 's new 64Kbps satellite “services. This
technology will provide up to 128 Kbps dafa rates (Qsing 2 chénnelé)v on and off the
aircfaﬁ, nearlvy'ZO.times- faster than pre\}iously available.

‘Sefv.ices include i_nﬂight email, terrestrial global roaming capabilities, e‘x't'ensivé |
‘ web content, a buéineés—focUsedf web édrtal, targeted E-Co'mme_rce s_erx)iéeé and frequent
| coﬁtent updates. |

’Tenzi;ng? partnered with airé’raﬁ equipment ‘makerb VHoheywe'lnl,' 6ﬁers the
broadbaﬁd Int'e_xv‘net‘by using end-to(-end‘: satellite communicé‘;ion sefvice which evnablés _
passevng'ers‘ to chogise their pbnﬁéctivity speé’ds and surf }he web in real time, aé W'ell as
. send.and receive eméil from behind‘ corﬁd'rate firewalls via aﬁ Onboard virtual privat¢
'ne_twork.. ‘Tenzing broadband ﬁpgrade path offers airlines a ldw-risk enfry to passengef |
. c'bnnectivity-. Ténzing has formed a strategic partnershi‘pv“‘lith AIRIA to offer airlines
this integfated bentert»ainr'nent and. communicatfons solution, an integratéd su1te of ﬁve
teievision, email and web c'aphe Services; Tﬁey ihtegrates satellite édrnmunications, .
terrestrial hetwork‘é—, and global roaming services to deliver seamless, customer_—centric
connectivity designed’.speciﬁcally for the bﬁsinesé tjravélerécr(;)ss all physical, techmical,
and coﬁcéptual.bouhdaries -- wo;'ldwide. - |

| Tenzing hasv thé, !;clrge network k(')f éommitted “aircraft wifh fleet deployment
arrangements ‘with- Air Canada, British Aifways, Cathay Pacific, FinnAir, 4Singaporej
A_irlines, VARiG, and Vn’gm Aﬁlaﬂtic. :Ten.iing concludes the ﬁ’_ialS and negotiationé ,

with another dozen leading airlines.
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2.2.3 Current Problems and‘Areas; for Imorovement
| The technology hurdle issues include some complications’ to be consldered.
(1) Discussion of how ‘Tra'ns‘mission Control Protoeol reacts dto" satelllte
conditions
Even though.the‘utilization of the sotellite k__plays ‘role instead of the -
~ existing aircraft telephorl_e system, the connection ‘svpeeds provided .by"
satellites are still unl)earably slow. It needs to review a survey of proposed
| solutions and how protocol gateway offers the best solution .of the high
performance .occes_s via satellite. According to NASA scientists _(Oct'ober
' 1996), the TCP slandard for communications over the Internet and corporate
networks ‘kdoes not wolk well in space. ~ Distances cause delay in
transmiséion, ‘where TCP acts as if ’the network is backed up, and lhus the
“acknowledgements from the receiver are delayed The poor performance of
the TCP protocol under the long latency, hlgh bit error rates, and‘
asymmetric bandwidth associated with satellite networks are the primary
~ limitations to, efficient, high speed Internet access usirlg satellites. |
TCP/IP protocols used to traosfer data over the Internet were never
~designed for conditions typical of éatellite communications.  If Wit_homv
TCP comoatibility,,satelli_tes calnnot provide 'Inte'met‘ services. It was an
issue for eompanies wanting’bto use geostationary satellites to transmit data

that needs heavy mvestment in terrestrial transmlssmn systems. The system

has to be developed to the remove the TCP mcompatlblhty
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To over_comé thesé limitations, a variety of solutions have been
vproiposed, -inchiding modiﬁcatioﬁs- to thé TCP protocol, data cacﬁing;
spoofing, and the use of alterﬁative protocols.

The integration and interoperability issues _suggést'sfthat the global
networks 'alfe ihcfeasingly ‘be4ing designed with multiple transmission
| techﬁologiqs incorporating with Satellite hnks in highQSpecd h”ybrid
| ‘networks standards for mtefoperability, | utilizing vAs'ythronousﬂ Transfer
Mode over satellite to extend the network and the keys to séamléés v
integration. ' It_ enhances th¢ ‘performance and efficiency of satellite on |
Internet eiccéés that l’helps maxirﬁizing ;che efﬁci_ency. and performancq of .
 satellite TP linké,’ including the advanced ,error—handling algérithms, data
‘ac‘knowledgement mechanisms " utilized ﬂexible rate control to optimize
performance based on link and tfafﬁc ‘characteris.tics,A dataA stream
corﬁbiﬁatibn or "piggy-bac:king"' to allow multiple t,ransmissions to be sent
Cas one. |

‘T‘he_v‘oice» over the Intérﬂet 'is éxperiéﬁciné a similar deflay pfoblem,
but in this cése, due to digital combressic)n and bandwidth limitations ra_iher
than distance. As a result, the communications sétellitesvplay fhe essential
rorle as a radio station relaying in space. - - Any connection at the_ T1 ﬁne
(1.544 Mbps) speed, in fact; via a geos’tationary sgtéllite is éonstréined to
only 64 kilobits per second, which is 4 percent of the purclylased\ capécity."
' :Those developed satellites get more powerfulv transmitters with focused
| radio footprints and gain-type antennas thougﬁ nu'me‘rous satellite dishes get

smaller.
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The issue of latency arises with almosl all llnplementations of the only
data protocol with which most people are lhmillar, TCP/IP, which conhec_tsi
the global Internet and is lhe standard for corporate netuvofking. ‘The latency
causés the annoying (lelay, cimpedin{g understanding. and bd'istorting the
personal nuances of speech. Excessi\le latency‘ causes otherwise .high-
' 'bandwidth connections to communicéte at a fraction of ‘their capacity. '
Applications will ‘be developed for terrestrial networks, uot for special
netuvorks .wit‘h non-standard characteristics. Those satellite companies that
build networks that are not compatible with the predominant data protocols
: aud applications are taking a big l:luéiness risk _thét their syslems will bbe
_usable only for spec1ahzed propnetary apphcatlons o

For all lossless TCP protocols that guarantee the mtegrlty of the data’
: trénsrmssmn latency is a constrammg factor on the usable bandW1dth
Since a data packet may be lost i in transmlssmn, a copy of it must be kept in
a buffer on the sénding computer until recelpt of an acknowledgment from
the computer at the other end that the packet amved successfully Most
common data protocols operate on thls prm01ple The data packet's tnp over
the geostationary connection takes 250 milliseconds at best, and_ the
| - acknowledgment packet tal(es another 250 milliseconds to get back, S0 the
kcop'y- o_fb the data packet cannot be femoved fl‘om At'he buffer for,at least '500
‘milliseconds. Since packets cannot be transmittell unless they are stored irl
the buffer, a‘ndvthe buffer c_an_ only hold a limited u‘umlaer of packets, no new
packets can be t»ransmit‘ted_’ until old oues are re'mo;/ed, when their

acknowledgmehts are received. Specifically, the default buffer size in the
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r‘eferéncé ‘implementatiori of ”I;CP'/IP is 4 kilobytes, whi'ch is 32 kilobits.
"Thi's means that aﬁ any given moment, 6nly 32 kilobits can be in transit and
awaiting acknowledgmént. « No matfer vhow many bits the channel
théo‘re_tically can transmit, it still tékeé at.v least half ai second for any 32 bits
to be acknowledged. - So, the maxnnum data f&oughputxrate »i§'32 kilobits
per haif second, or 64>’i<ilobits‘ per ségond. The irlterplay of lat.ency énd
buffer sizes cioes not affect all daté transmis-s‘io'lns,‘ 6n1y‘ lossless _onés.
Changing pqutocols'isbnot_ ’a feasible solution to thlS .situation. The
trend m daté n’etworkingb is towérd a single "pipe".carfying.‘man.y types of
déta (including \}oicé and other. real-time data). It 1s therefore likely to:be
~ neither useful nor economical to transmit specific kinds of data us1;ng
custom, i)roprietary protocols. - In theory,-the irhplenientations of sfandérd
protocols, such as TCP/IP, can be}modiﬁed.- to suﬁport higher buffer sizes. :
' But thes‘e. modiﬁcations are rarely simple or éénvenient, as computers on
“both sides of ahy connection need to be upgraded. Moreoyer, the maximum
buﬁér' size péssible in TCPAP is 64 kilobytes, wﬁiéh still oniy pfovid'es
1.024 megabits per second, of 67 percent of a T1 line over a geo;stationary
- For real-time data, such as voice and video, wherc it is not essential
that all data ‘be tra.‘nsm’ifted,v';lossy" protocéls can tréﬁsmif higher data rates
with fewer overheadsr.b Unfortunately,.real-timé applications, such as voice
' "telephonyv and kvideocox‘lférencing, are precisely the applications most
sus_céptible'té unacceptable quality degradation asa result of high latency.

No one single téchhology or satellité system type is going to be appropriate

o4




for all communieationé needs in all settings. The capabilities of ‘ﬁber cannet B
be matched for {/ery_ dense traffic. |
(2) System Security Issues and Approval Issues
System Seeurify Issues
| These new wireless networks . standard known as WifFi have no
: enc‘ryption protections, makmg them . Vulnerable to even unsophistieated
. hackers. | The company should not be responsible for security on its |
networks because ‘the Internet carries ’secur.ity risks. Fer Internet security,
users should install personal firewall. |
~ Wireless LAN manufecfurers _read"ily. acknowledge t'hev secuﬁty
problems with the IEEE 802.11B Standerd and have recently taken steps to
strengthen their security. The IEEES02.1 1B standardization Was'brein‘forcedf
in August 2000 with the formation of the San Jose-based Wireless Ethernet
C(')mpatibilityb Alliance whose members range from Vendors like Dell
Compu-ter; Compaij C‘empﬁter Corp., 3Coin Cerp. apd C_isco S&Stems Inc.
The wireless LAN users must ensure that. the built—in_Wi;celess Equ’ivaient
- Privacy (WEP) 4_0-bit eneryptioh protocol is tumed on arﬁerv the installation..
Without it, the usefs are vulnerable by WHom are motivated to»overhear the‘
' ‘trafﬁc. This also offers optional 128-bit encryiaﬁon - a requiremeh’g of the a
new wireless LAN security and per-sessien encryptien based on public key

infrastructure, as well as Wireless Ethernet Compatibility Alliance feature

based on the Remote Authentication Dial-Infuser Service protocol used to -

secure virtual private networks.
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System: Approval Issues

Al services depending on satelliteé concerns many of the international
aviation regulations and requireineﬁts to enhance the safe communication
| throughout .the global area network. Regulatory authorities éuch as Federal
Aviation Administration (FAA) havo strict requirements regording the
irlolosion of commercial systems, such as Wifeless LAN s, on aircraft, Ev.ery
| element of Inflight Internet connectivity has to ‘meet up standard. The
inflight Internet technology ond its system hardware have boen tested beforé
‘the deployment to be certified by FAA. 4

The interhational Bureau of Federal Communications Commission
(FCC) action-is‘a critical step toward the development and implémentation :
of tho satellite-based eloment of overall A1r ‘Traffic Managoment
architecture. FCC considers an important stakeholder in which supports the .
- importance and uréency of a satéllite-oaséd Air Trafﬁc Managemént '
syster‘n'., .
' Connexion moéts Federal Aviation Administration .(FAA)_

| requiremohts and been granted ceﬁiﬁcation of .the airborne communication
netWOrk allows the transm‘is.si‘on‘ of satellite-based ‘data onto mobile
aeronautical piatforms using the 12 GHz Ku bandwidth. The Boeing team -
completed extensive testing of the aviation security and dat; analysis of
‘ criﬁcal on-board hardware, software, _systems‘ and procedureo allowing real;
' tﬁne, high—speed Internet and Intranet access, television, eotertainment aod
“e-mail. Connexion One p_rovides a dedicated environment for

demonstrating the robustness and inflight operability of the: Connexion
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service. The cabin is ecjuipp,ed with onboard server, router and servicef
analysis equipment and, also, is Outiitted »tci demonstrate. security |
enhancement capabilities tvhe' venture is pursuing. for commercial airline
custoiners’., Seats are configured for demonstrating conneétivity to the
annexidii sei”vice. On the exterior, the top of the aircraft fuselage is
outfitted with Iihased array antennas to enable real-time, Ku satel_vl‘i’te-bgsed
~ data transrhissio_n and reception. Tiie aircraft permits the airline evaluators
- ‘.assessing the enhanced consiimer 39,000 fee.tr and dperaiional benleﬁtis of
rqal—time broadband services to personally test thé service by haVing it
perform multiple, simulténéous higthaniiwidth tasks ranging from data
vtransfe: and ﬁlll—featured' e~-mail to' streaming video and globaii_ web site.
q'ccess. "Airline-technical teams ilavé found the service to be as Arobiist»»o‘r
- superior to the high-speed connections ﬂiey enjoy at home or in t-he”_ office.
The robustnesé of the Connexion was initially demonstfatéd during a 2.5- :
hour test v,ﬂight,' when e-mail With digital photo attachnient vifas'transinifcted'
| ﬁoin 33,’000 fe_et.l The e-mail waé receiyéd momfcnt.s. later on the ground,
Where a return reply was 'compésed, sent and proinptly re.ce'ived\ by the_
airboi’ne team. That's a capability that iielps to ‘rbeduce future risk by
thoroﬁghly testing all aspecté of the service before .it's iilstalléd on
cormmercialr airliners. The fmalltest ‘surilmary paperwork necessary foi
certification was e-mailed to FAA ofﬁéiéls in Los Angeles Vi‘a the satellite
communication lmk from the Connexion One airplane wiiile flying 35,000
feet above New Mexico. The document and supporting matc\er‘ial,- totaling

800 kilobytes, were transmitted to FAA officials in real-time in less than 30
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seconds, representing a quantum 1eap‘ over \;/hat passengers currently can
accomplish usiug communica;ci‘o‘n links curreuﬂy «offeréd _.by other service
providérs.

Boeing has cleareci a major hurdle” in the development of its Air
Traffic Manugement system with fho licensing of a new mobile satellite

service enables Boeing to build a medium earth orbit constellation of non-

N geosynchronous orbit satellites NGOS operating in the 2 GHz band.

According to Connexion One, data gathered during Connexion One flight

- tests also is used to démonstrato that the Connexion by.Boeingv service can

operate without causing harmful interference to other spectrum users, in
support of domestic and international two-way license applications and

other ongoing international regulatory activities and study groups. " The

- system validation testing continues under experimental licenses granted by

the Federal Communications Comxﬁiésion‘(FCC) that allow the Connexion

by Boeing service to operaté above U.S. territory and waters.

As the airline regulations are likely to continue to prohibit the use of

cell phone inflight because of the risk that they will interfere with vital

nav1gatlon equlpment the w1reless LANs are more safe and the output

power of IEEE802. llb is. much lower than that of a cell phone Some
newer aircrafts are probably less vulnerable because the rules _forv
construction have been tightenod. |
Availability

| V.The coverage could take ycafs to build a netw"ork.. It is necessary to.

make sure that the systems work on all air routes throughout the world.
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“4)

There are currently hundréds of airlines in the world. Not all are able to
afford to integratg: this system although Boeing tries to sell its technology-
equipped airplanes to their customers. In the moment, ‘a'irliners are mostly

prompt to integrate the technology consequently. Connexion technology

has dominat_ed in US while Tenzing technology in Europe and Asia.

Pricihg and Volume of Service'

The systems and their ‘technology eXpenses vary the price of the

" inflight Internet. services. No price structure has been set up uniquely for |

all until the inflight Internet connectivity market matures. For example,

InFlightOnline, the system and software provider believes ;iirlineé could

- provide e-mail service as little as $4.95 a flight while Boeing suggests the

airlines about pricing its high-speed service to passengefs at as much as $25

an hour. ‘And InFlight Network is pgnc_leting a flat monthly fee for

unlimited_use of about $20 to $25 and'additional leng.fh of'email, video clips

or lengthy attachment would be charged more.

According to the current long-term forecasts show the WO_rldwide

- commercial airplane ﬂeet of about 14,500 jetliners growing at a rate of 4.8

percent a year. In the next 24 hours alone, 4.7 million people will board '

41,500 bﬂightsvar‘c'l)und the world. The scope of the installations will allow

the venture's system and service to be redesigned and developed so that the

costs decline reasonably. Practically, the three-company venture intends to
offer low-cost broadband Internet and 'e-maillAservices to commercial airline B

fleets by 2002.
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2.3 Satellite

Not so long ago, satellites were exotic, top-secret devices. They were used
primarily in a military capacity, for activities such as navigation and espionage. They
are an essential part of daily lives as seen and recognized their use in weather reports,
television transmission, global positioning system, truck tracking and telephone system.
Emergency radio beacons from downed aircraft and distressed ships may reach rescue
teams when satellites relay the signal.

In the present, satellite becomes feasible means of broadband technologies to rural
states, moving terminals that quickly transmit large amounts of data, including superior
Internet service and transmission of voice and video over the Internet. (Figure 2.4:
Satellite Enabled Internet Services) It enables the Internet connectivity to the moving
terminal regardless of the altitude and speed. The inflight broadband Internet services
typically offer a broadband satellite link in only one direction—from the satellite to the
aircraft. Achieving a true broadband return link—from the aircraft to the satellite—has
been a major engineering challenge.

In the inflight Internet access technology, the satellite is the significant element,

relaying the digital or analog signal as the router on the ground system. (Figure 2.5:

Satellite as the Router)
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2.4 Enfhght Content zmd Aeeess Technelegy
24, 1 Inﬂight()nhne Technolo
IthghtOnLine claims a hardware platform mdependent 1mplementation
meaning that the company can deliver Internet services. with exist‘ing narrowband
infrastructure ae,Weil as future broadband capabilities like Connexion. IFOLprovides
software and on-board servers to implement its services, with lots of content. It uses
-existing narrowband,ground:—to~aiioIinks now or migrates to wider band systems like
A Conne;lqion.v |
As the technology evolves, IFOL is able to manage its content through any of the
hardware systems in the market. This is important because the aircraii: Operator. may
adopt new technologiee over’ time, or equip the aircraﬂ with a wide band satellite
yitechnoloéy of 'off-aircfaﬁ communications. ~ The services are designed to work
‘ seamless}y on any mix of platforms providing continwty of service and versatihty as the .
underlying hardware technoiogies are enhanced The service can be implemented
quickly and economically. An aircraft can be quicklzioutﬁtted for customized real-
“time acces's to their favorite web sites, corporate email and Intranet serviees, and also
offers a customized‘and flexible service set for each aircraft, and can personalize, de'sign
and manage muliiple profiles for fractional ownership programs. |
In addition; IFQL‘gives businesa travelers secure accessvto their own corporate e-
- mail account. IFOL offers secure corporate 'firewall' which are of concern to many
businessesi IFOL software and data management system is designed to integrate with
existing hardware Iike inflight entertainment and communications_ S}istems on aircraft.
It accelerates content delivery and enhances narrowband and bioadband conneetivity

- and maximizes the effectiveness of these systems. The airline users can access their
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existing e-mail accounts in ’a cost effecﬁve and intuitive fnaﬁner.‘ For airline. operating a
mixed fleet of _systems, it integrates seamlessly oﬁ any platform. “This allows for rapid
- deployment of services fleet wide and continuity of bservice as théy adbpt new hardware
vsyster‘ns ér équips thé ai'rcraﬁ wifh wide band satellite fechmlogy for off-aircraft
, communications. This s.oﬁware de\)elops a cuétbmized inflight portél with the airline’s
brand. Thé inﬂighﬁ poyrtal_bca'n also serve as an eﬁr{ine’s cusiomer service access vp‘oilnt,,
‘ éxten&ing the many information and aésistaﬁce services .su‘ch as the airline information,
Tﬁe high;pefformance éoﬁwaré is a building-block technology fhét'- éowers e-mail and
Varccélerates content delivery on any on»ﬁoayd server — managing and adjustihg to the
‘available communications bandwidth.
IFOL has an agreem;ant with AT&T seatback' telephone systém to storé their 20-
.pound éirbo?ne data sérvers on board. The airﬁorné servers ‘Wibllv be linked to the
'seaﬁback'teléph'cme handsets that ére o'fTere&‘ on_virtuélly ever‘yv domé‘sﬁc U.S. carrier
now. The initial chpection w._ill be v'at 56K, but.intéhd_s' to speed that up in future.
: Simultanéou.sly, I_FOL Wiil ‘use.exisﬁng satellite Asystemsvz_md ground_tegh‘nologiesv to
update content, de,penc‘iingon timeliness of information. |
: 'Methods uéed to update servers include: |
Inflight Updates ;--' Via.’ the ‘fo—air(‘zraﬁ co_mmﬁnications sysiems, nainély. North
"Ameri.can’ Terrestrial System services,land Inmarsat services, on-demand request_s' aje
alway’s laddresséd in real-time assuming off aircraft bandwidtﬁ availa"t.)ility.. ,
Direct Broadcast Satellite Updates -- If the aircraﬁ» is equippéd with this capability,
IFOL can support bath inflight and grouﬁd'baséd uﬁdateé using this technoio.gy‘
8(_)2; 11B Wireless ALA:N (Gate link) -- Enables high~speed updat.e.s of léés timely

information and content prior to the aircraft departure.

33




Physic‘al Media EiChange =~ May be required - for -updates and feéture changés that
requir'e.' sigﬁiﬁcant‘amoﬁnts of ba.ndw_idth and aré less time sensitive;.Video band audio
, programming are in this category of sérvice._
| -The IFOL ground operaticns cvent.er detects chan‘gcizs on the-groﬁn'd sites that need
to be s&nch_ronized with t.he‘aircraﬁ‘ to provide the most upffofdéte informétion. Tn .
éddifidn to determining the best method to ﬁpdate thé airborne server, thé ground éenter ,
4pberforms the followiﬁg functions:
ey ;Sup'portsa routi‘ng,vtracking and management of traffic and transactions frorf;
airborne ﬁsers:
(2) Supplies biﬂiﬁg functionality, incluﬁing r.eal tin’ie Cfedit card p:qcessiﬁg fo;
Vinﬂight‘ transactions. | |
(3) ‘_ Manages and ‘stores u'se_r' profiles, enabling métrics, ;p'ersonalizedv ‘web
expefienées and reduidancy. |
4 Stéres data for all applications and ensures regular synchroni?ation with
partner content sites to p;jo'\}ide the most.up-tc-date information.
'(5") P'rovidesw security tdveﬁfy that only tho‘seb persons with‘ appropriafe rigﬁts |
éan see the data. | | | |
Re-host Technology Approach of IFOL
Re;hostiﬁg technolegy .' supports dynamic updates, 'énabliﬁg real time newS_,
ﬁrtlancialbt‘rans'action and 4sportsA information, and enables réal time e—cémmerce from the
remote lqcation,' w_hiie managing expensive off-aircraft bandwidth. The IFOL service
fnasks the Qonnegtioh to the ground by acoelérating server responseloﬁbo'ard the aircraft_,
and .pr(')-viding' state-of~the~art compréssion, meséage handliﬁgﬁ and proprietary d_aia

‘management requiring very few bytes to be transmitted to complete a transaction.” Users
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. Cén typic@ﬂy enjoy a reliable 56 Kbps to-2. be}s connection to {hé onboard server,
| depending on servers and inflight entértainmeﬁt systems availéble on the aircraft. '

| 'Refﬁosting technol'ogy supports personali'zed s_erviées While Acaching sys_tefns do
not. The caching multiple pages of a web ‘site prox}ides the péssengerb with the last view.‘
of a éi;bset of a site. It ¢néble.s ﬁ111 web site, no brdken links and dynarﬁic updates
during flight bﬁt tends to l/osé.d?nan&ic properties sucﬁ as searching and e—rcomme,r»-ce
capab.ilities as well as‘ server—sidé applications that must intgaravc't'with, a Web"sites
datébase. Caching also requires significantly more storage ,'.memmjyr, reducing the
number of interaétiire sites presented to a;uéer and not _meetiﬁg thé user expectations for
't‘he Internet due to its Iow‘qué}ity, static nature and inflexible content.

Re—Hosting enhances broadband-. While direct access to the Internet may pfovide :
some ﬂexibility, there isb a downside. The new highefsﬁeed ,co‘mmur»;iicaﬁo}l serViCes_
will ’have' expensi\}ev bandwidth that ‘must be used ef‘ﬁciently. in order to éffer ,a—
feasonably .pficéd. service. to the ,co:nsume'r, Passéngers are unwilling to pay *prerﬁium ‘
prices for onboard serviceé they Caﬁ uSé on the groﬁnd for‘ rﬁinirhaj ér no cost. The
' stand_ard delayé ir_iherent' in the Iﬁterhet also _enéaixrage re-hosting popular content ﬂ)
' s-peedily: deliver to the passenger. |
| Internet Service

IFOL wgrks with a large Vnmﬁber of web contenfs lof u’p-;to-date news; ‘sports éndv
: ﬁnar‘lcial infprmz:tt.ion véﬁd entertainment sites, for example, Fofrester Rgsearch, Hoover's

Online bUSinéSs news and Fidelity Investments. It designs to broaden and improve the
'tfaveler's experience by providing a pfemier collection of inflight i_ﬁform’atiqn,’
entertainment -and corﬁmﬁnications' scrviées"or conducﬁng real—timé e-commerce

transactions or a dinner reservation for that evening in the city they are flying to froma
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lot of restaurént web sites.. The services are af’fordable and reliable to travelers in
commercial air’plénes, business jets and cruise ‘s:hips where access to‘tﬁese services is
eipensixie, difficult or unavailable. IFOL' believes 'airlines,coald provide | Intefﬁet
access Servicé, as little as $4.95 a ﬂight while Connexion’s higﬁ-speéd service is fixed at
.IUS$20 to 25 per hour range and InF light NetWork considers a flat mon_t'hly, fee>of ‘$20 to
- $25 for unlimited use. - N | | |
242 TnF light Network Technology

InFlight N@tWork, a c'onsovrtniumlof Rupert Murdoch's News Corp. and Rockwell
Collins, hés deménstrated its two-—way Broadband Internet seWice in-September 2000. |
Uys,ing the data capabilities of the Globafstai ksystem, 'they provide 200 KBPS web-
_browsing c;apability ét'B0,000 feet and thé acéeés 4t0 e~-mail and Internet service.dﬁ its
Boeing 767 aircr'aﬁ‘ | |

InF ii‘ght 'Netx&ork, tﬁe satelblite—based, broadband digital communications nétWork,
was bform‘ed aé fhe first global inﬂight entertainment network to offer live coverage of
neWs,‘ sports and éntertain'ment',' events, in addition ‘to recorded audio/vi‘deb.
programming _an& broadband Internet‘ access and e-mail serviée_s. It will also support
, muitip]e video channels, with programming; automatically tailored to the length of ,ﬂight
,. and ‘speciﬁc' destinations. IFN service will enable afﬁliate airﬁnes té‘ depl(;y high-speed,
full Tnternet access anc? ‘e-mail sefvices quickiy. The new service will eliminate the
need to wait for the build-out of new satellite netwbrks or to invest in expensive new
antennas.’ IFN looks forward to working with leading web sites and portals in extending
Internet access to the frequent flyer community. IFN a.fﬁliate'airlines Will be éblé to |
provide their passengers with differentiatéd, airl'inefspeciﬁc, co—branded pr_ogrammiﬁg

options of business and entertainment channels in multiple languages.
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' In contrast, an in.ﬂigﬁt bfoadbénd servic_e that IFN, Globalstar and Qualcomm In¢.
_perbsed wou]d.offe'rv data speeds above 200 Kbps. When user demand i.m’:reases» and
groﬁnd terminal capacity can absorb the ’g‘reater data loéd, that dafa rate could be
increased to mbre thén 800 Kbés»faster than most DSL or cable modems. "With\ the |
Séme,fechnology of Broadband Internet data and entertainment, it will be transmiited.
directly to aircraft via geostationary satellites, with .the return link carried évér the
worldwide Globalstar sai-:vellite network that operates in loW-Earth-orbit to,gut the time -
'délay for satellite—to—Earth coml;nunicaticns by a split second. The Glébélstar satellite
network will éérve as ar two-way cﬁannel for Intémet access, e-mail, downloading of
data and other applications. The venture would use Qual~comm;s Code ‘Division
kMkultip'le Aiccess (CDMA) technology and the Globalstar satellite network will serve as -
an 'independen‘t two-way channel for Intemé;t ;ac‘cess, é-mail, downloading 'of daté and
’ oth‘el_" "applications. Globalstar pro'videé affordable satellite-based digital voice and data ..
| serviceé'to a broad range of subscribers and users.
2.5 The Future Internet Connéctivity
The Ajrbomé Internet |

Land—Based lines‘ az;e limited. physically‘ in how much data they can deliver -

‘because of the diameter of thé;caﬁle or phone_‘ line: ‘ln an airborne Internet, there is no
such physical Iimitéti(m,’enabling a broader capacity. Thé gémﬁut‘er normally comes
with ai_standard §6K fnodem‘, which means the downstream' rate Qf | 56 kilbbits‘ pér -
second (Kbps). That speed is far too slow ‘to hanale the huge streamingi-video and rdusic
files that more consumers are deménding’today.t That's where the need for bigger

bandwidth -- broadband -- comes in, allowing a greater a}nount of data to flow to and

from the computer.

37




The aiirborne Interﬁet will perforrﬁ much like satéllite—based Internet access, but
without the time delaﬁy. Bandwéi{dth of satellite and airborne Internet access are typically
the same, but it will take less time for the a/ifb_orne Internet to relay data’becausé it is not
as high up Saiellite’s orbit at several hundreds of mi}eé above Earth. The:airbornea
aircraft will circlg overhéad at an altitude of 52,000 to 69,000 feet (15,849 to 21,031
meters)._At this altitude, it Will be undisturbed by inclement.we_a'ther and flying well

| abbve commemial air traffic.

‘Networks using high-altitude aircraft (Figure 2.5: HALO) will also have a cost
advantage ovef satéllites because the aircraft can be deployed keasily ~ at_ no cost of
lvaunching into space. Howévér, the airborne Internet will actually be used to
compliment the satellite énd ground_—based networkS; not repléce them. Thése airborne .
networks will .o{fer‘come the last-mile barriers facing conventional Internet access
opti‘o;isz The "last mile" refers to the fact that access to | h~igh-speed cables still d‘epénds
onA physiéal proximity and that for this reason, not everyéne that Wéﬁts' access can have
it. It would take a lot of time to provide universal access using cable or phone lines, just

- because of the time it ‘takes to install the wires. An airborne network WiH irﬁmediately
overcome the last mile as soon as the aircraft takes off.

The éirbéme Internet will ‘not be complete wireless. There will be ground-based
components to any type of airborne Internet network. Airbome— éystems will require
that an antenna be éttached to ‘thé on-ground platforms.. The consumers will have to-
install an antenna on their home or Business in ordef to receive signals from the network.

hub overhead.
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' Figure 2.6.. Halo the Future Airborne Internet Aircraft.

: The netifvorks‘ will afsa work wif,h established Internet Service Providers (ISPs),
~ who will providé their high-capacity'teﬁninals for use ny t'hébnetwork. These ISPs have
a ﬁber‘point of presence -- tileir ﬁbef optics is already set up  Whatﬂ th‘e airb.orne.
Interﬁet will do is to provide an infrastructure that can reach areas ,thaf -don't ﬁaQe_
bfoadband cables and wires. |
' ;Ifhe airﬁome Internet probably becomes the optional enhanced Internet aécess for
the airlines in’the ﬁﬁure, not to ta.ké sat.elli‘te place but supplémenting. The examples of

the -airborne Internet in the present are AeroVironment (Helios), Angel Technologies

(Proteus), and Sky Station International.
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IN. INFLIGHT INTERNET SERVICE UTILIZATION

'3.1. - The Inﬂigllt Intefnet Service Utilization

Expéctedly, as the édmmércial . Airline Company providing travelers_,' \%(ith
connective téols both in thé air by equippiﬁg .with Internet connections Will be soon in’
é;)mmohp_lace. }The ultimaté. servicé"of the Internet capabilities as the cére beneﬁts.io
the users either the airline crew itself or its passengers are S0 tremendous that once the
inflight Intefnet is connected, the users Ca‘n benefit as the h.c»t‘ne Internet. They are able

to utilize from a multitude of pérsonalized real-time services including Internet and
“corporate Intranet access, E-Commerce, live entertainment, transmission and receipt of
data and destination information. (Figure 3.1: Satellite enhanced Inflight Internet

Services)

Figure 3.1. Satellite Enhanced Inflight Internet Services.
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Live Entertainment: Television Video, Audio, and Games on Demand.
Live entertainment offering is designed to meet each airline’s unique needs. With
major media companies of choice to design a single-channel live TV programming
lineup to keep airline passengers entertained and informed. Channels of live radio,
featuring news, weather, sports, and longer programming. In addition to live TV and
radio, the airline can offer full-length feature films, a variety of music, and interactive
games. Passengers can access the entertainment of their choice through their laptops or
view the airline-selected entertainment shown on the cabin screen. Entertainment:
watch on demand TV programs, pay per view, live TV program such as PGA, Tennis
Wimbledon, CNN, ESPN, CNBC.
InFlight Traveler Destination Information: Interactive Maps and other Tropical
Information.

Passengers can view moving maps and a host of other information interactively
on their laptops. Access to high resolution satellite images, road atlas style images, and
bird’s eye views with zoom-in capability are also available, as well as destination time
and weather, miles traveled, miles to go, altitude and speed, and a function that
identifies topographic features and points of interest and offers international facts. It
provides passengers with access to in-flight information to make their destination
planning easier. They can view flight routes, check destination weather, view airport
concourse maps, get connecting flight information, receive re-accommodation
confirmations, and more. The service allows travelers to plan their itineraries, obtain
gate information, check local weather, shop at their favorite retailers, and more. Leisure
travelers never miss out on news, sports, financial information, or special events. E-

Ticketing has also played role as a platform for the reservation or unintentionally
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booking. The passenger onboard can access to the travel agency to rearrange the
forward flight or reroute their business flights on time.
3.2 The Benefit to the Airline Passengers

The service allows business travelers to regain control of their time by offering
connectivity to their corporate Intranet for company e-mail and full network access.
Nowadays the airline passenger especially the business travelers want high-speed access
to their Intranet system and the Internet so they can communicate with the office and
make their travel time more productive and to enhance the Internet capabilities such as
to send, receive email and update email, surf webs. The passengers may feel secure in
the Internet environment because they can be in touch with the ground. The traveling
manager can handle his business at all time everywhere. The corporate employees can
benefit the service to access the Intranet to catch up on emails and work in multiple time
zones, corresponding with family and business associates during the flight which is very
important to frequent business travelers particularly on long haul flight communication
and collaboration Participation. The service allows business travelers to regain control
of their time by offering direct high-speed connectivity to their corporate Intranet for
company e-mail and full network access.

Businesses realize increased productivity from their traveling employees. By
offering employees the freedom to control their time, businesses can strengthen
employee morale. Corporate travelers could have trouble receiving their company e-
mail unless their technology departments work out arrangements with the airlines or
Internet system providers.

Leisure travelers have the freedom of the inflight entertainment. They are able to

choose their own content. The service allows travelers to plan their itineraries, obtain
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gate information eﬁeek loeal weatﬁer sﬁop attheibr favorite retailers;.'fand more. ‘Leisurev .
travelers never I.mSS out on news, sports financial information, or spemal events.

Value added service airlines. of‘fer to its passengers. A1rhnes w1th mﬂléht
Internet service allow frequent business.traveiers td increase productivity while in the
air, which is very imporfant new ways ihis technoiegy could be used to enhance

| customer service. Every single dollar-Singdﬁore 'Airline. passengers spent on inﬂight _
}Inte.m‘et access“een be rewarded as -the miieage accumu}ation, for instance. 'T’he
competitive advantage an airline could have by incorporating this eapability into
customer service.

| 3.3 | The Benefit to the Airline Operatetfs ;

They can benefit from the édded convenience of fest interactive communication

- between ground" and onboard crew for important passenger-related information such a

flight connectién,v er requiring the ground . e_mergency | preparation sfor' the lsick
passengers, passenger hoseitel record' insurance hissow, personzil data fer instance.

In case of ﬂ1ght delays they would have little time to check in at the axrport 10
meke his flight, the connection can be arranged and be informed to those passengers
real time. In‘addltlen, airline operators also Wlll benefit from real—tlme access to
operational data not eurreﬁtlyf available ’through’ traditional corﬁmunication channels.
For exaﬁnple; the diagnostic infermati_bn about the jetv_couﬂ}.d b_e sént to the ground,
al}owing quicker mair_ltenanee: In ease of the irreg&lafi‘;ies like the hij'acking,' the‘k
ihforma’tion can be sent te the ground to report fheiaeeidents in the airplanes. ‘

In case of enboard sick pa‘ssengers, they may use personal ider.lvtiﬁcation'numbef
to acee:ss th'e source of their rﬂedieal data, their laboratory resultsand other information

over the Internet to provide personal medical information and consult online. However,
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this als;) raises serious question about tﬁé dev'iséd 4séc.:urity.system aﬁd authenticated
, aécess protection of indi{iidual privacy.

There is great opportunity in the air traffic management arena. Regional Weéther
d;sturbances, minof équipment- outages or Iabér strife can qixickly‘ impéc‘é the efﬁcienéy _
~ of the enti‘re" system. The technology exists to increase the safety of the air traffic
ma.nagement systemA While im;reasing the efﬁciént handling of the expectéd grthh in
traffic. | |
34 ' The.-Beneﬁt to the Airline Business
o ACcéfding» to the inﬂight‘ Internet access démand éullvey' of t.heA advertiesing
re'search/ company Ipsos—ASI Interactive,‘ Hoo-ver’é On]ine" and Lycos fo poll more thaﬁ
300 travelers. Travelers have a strong ihtgresﬁ in inﬂight'e;mail énd aécess to Internet
séryices, and a clear _Willingness >t0 pva‘yfor use of these'serviceé. The same study
dekmoﬁst‘,ratés an iﬁ‘terest, in thé entertainment value Qf this mediium and. féveals‘ a
‘genuine ihterest ih énaline shopping during ﬂighf; Pért’icipaﬁts m the survey, ages 25-
65, must havé taken at ‘1east.‘c.>ne trip on an airline vduring» -tﬁree months and fnpst have
access to a laptop or other pénable computing device for their travel. 55 perceﬁt of
'théée survéyed poin;éd that e-mail is the primary blreasori‘\vwhy they would utilize this.
‘new service. The majorify of respo‘nd‘ents, 77 percent, are willing to pay tr,o send. and
recéive e-mail if they know the assqciated costs ahead of time: ’Among the prospective
services are e-mail (80%), weather (75%), news (63%), stock quotes (49%), travel
(46%), reservations (45%), and entertainment .(41%). . in additién,» many travelefs
indicated ’that email conne&tivity was assuméd a nec&séify. Travelersﬂ have a need to
. ‘ulse the laptop. For the l;usiness. ‘trave.ler', it makes efficient use of ﬁhat downtime .on an

‘airplane. Most users in the survey have an e-mail account in addition to their corporate
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‘e-mail accoun.t: 58 percent said.they regularly check e-mail while traveliﬁg, 32 percent
check e—rﬁail upon arrival at the final destination, ﬁ\}e percent do_wnloéd e-mail to a
portable _corﬁput'er Before traveling, and five percent wait to get bvack' to’the .placé of
érigin to check e-‘mailzi* |

More than 10,000 business péssengers have. registered for its email and Internet
service 0;1 Air Canada and Sing‘ajpore airlines. Of thbsg 10,000 users, 79 percen£
surveyed'indicated they .v-vould change carriers to be able to ééceés'the Tenzing e-mail
service while in flight. Tﬁey feit' :that all ‘elsé bein‘g eqhah they would choose to fly

Teﬁzing—equigbed plaﬁés versus aircraft without the Tenz_ing service. In additioh, many

travelers indicateciib thét email connectiviiy was rather a xleceséity‘ - With ‘positi.ve

re_sponses from pass'enge'rs of Singapbre Airlineé regarding to t'hge email product,

_péssengers_ are bleased‘tohave the 6pti'on;(')f staying connected to email and to the news -

and information optiQnS‘aQailable 6nliné. (Soprce: Ten}zing survey preparéd blepsos_'—
~ NPD and Web Surveyor)

| The airliﬁes ‘can reéiiie'their- needs ofl the inﬂight Internet servige as thé value-

' adding service to their ﬁasséngers. Many a’séec‘cs of aifiinevbusiness can Eenéﬁt from

' the inﬂig’ht 'Internet‘connec‘ti’vitjrbas follows.

(1) The airline Opei'atbr gets a’ Ieadership posifian in the marketplace. The true
broadband ébmmuhication éervice for ’girline passeﬁgers, is t_hé market
Ieadiﬁg initiation to bring today's high-spéed, cablquuality Internet and
company lhtra.net daté ~sefvices .to the airborne environment. The i_ﬁﬂight
Int_ernetlservicé,wiﬂ vbeist. fne{st our mﬁtual_customeré' expéctatidn, fﬁat is, |
for real-time connectivity and the a_bility to étay conneéted‘wih their office,

family and colleagues. Lufthansa assumed to strengthen its network by
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creating value for the passengers and offering new, state of the art onboard
~broa‘dband services on long diéiance jets.
(2) . The service for airiinés bui‘lds the m'ovmen‘tunll in the m‘ar.ketplace, : ;The
critiéaf market mass is needed to efféctiveiy suppoﬁ» and enable a service
.launch té‘ make these services readily available to the global airline
'Communify. The commitment of leading u.s. airlivnes_, Anﬁericén, Delté aﬁd:
United and Gérman Airline, Luﬁhans_& is to pursue the creation of a joint
business venture to Bﬁﬁg broédb‘and Internet é;er’viées to cbm:ﬁercial .airl' ‘
travelers and to dévelop. a Iével of service standardizaﬁon thfoughout the
global airline industry. |
3) -,The business coﬁcept has improved to offer the airﬁne market a broéd.ahd_
proﬁtable rbange‘ of airline based seryices. _ Some airlines may focus
parﬁcularl? on business travel. Inflight }intel;net is ‘.zaiu'e adding sgryiée to
the airline passehger, For examplé, the Singapére Airlines corﬁplements
| every single US. Dollar spent on inﬂight In;erﬁet service as one point‘ bo’nué
~ of Asia Mile, the travel milea-ge.awarlds.f Frequert Flyer Program Qf Air
Caﬁada Aeyéplan -members are revyarded each time | of uSing inﬂight
Internet connecting. The .airlinevl-‘s may -enjoy hpge popularity,' winning top -
business, consumer_and trade awar&s-‘ from arouﬁd the world. The airline
. has _pioneefed a range of innovations Settmg new standards of ser\}icg,

which its competitors have subsequently sought to follow. _The customers:

are én’courage& by the value-added inflight Internet technology with

quality, fun and innovation.
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3.5 The Benefit to the Technology Ventures

In such new network, each technology venture in the inflight Internet connectivity
market such as the technology providers, communication system, inflight Internet
access providers, inflight Internet content provider, software and hardware developers,
electronic manufacturers and other related business for instance, have to develop the
specialty in its own areas. This means that every segment of the market can increase
their selling opportunities of their related-product and services. Those Boeing revenues
would be shared among those Boeing's related a half a dozen partners providing content
or hardware.
3.5.1 The Benefit to the Aircraft Maker

It is the new moneymaking opportunities as each aircraft equipped with
broadband Internet connection and then sell to the airlines or the private businesses.
The American actors have bought one corporate business jet, a high-tech feature from
Boeing Company which the list price of Boeing Business Jet (Figure 3.2. BBJ the
inflight Internet enabled airplane) is $37.5 million, which does not include the plush

interior that can add another $10 million.
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Figure 3.2. Boeing Business Jet Internet Enabled Executive Aircraft.

‘3.5.2» The Benefits té the Technology Providers and their Ventufes

Thé technology provider like Connexion' of Boeing orFlig'htCoVnnéct of Ténzing
also ‘géjn revenue When airlines required the installation of the Systém. 17 leading
airlines use C_onnexion ’Three largest U.S. airlines Committed to ﬁtting 500 aircraft with
services. Lufthansa Air]ir_le“has installed intercontinental fleets, Boeing747s. 'fhe
agreement of installme‘nt of broadband communication _ﬁ;efvice -vtol be’ installed 0;1
kLuﬁhanéa’S' in’;erconﬁneﬁtal fleet on a DLH 747 éircraﬁ» but no financial terms of
contracts"{vere disclosed. The onboard connectivity markeﬁ of Boeing is a §7 biliion to
&:;lebbilliQ‘n. Next decade revénuefof the Inﬂight .Intefnet mérkét estimétéd to inérease
- by $ 50 million. Tenzi'ng has deployed its system in nearly 500 planes of jth(.>se 6 airline
cuétomers and also declined the term of in‘stallment on Airbps’ staké at $44.4 mi‘lli.on,
| Virgin Atlantic Airwayé deplbys Inflightmail of Tenéing_ project to allow passengers
either send and .r'e_ceive etﬁail vi;i their lapt_op’or seatback video screen. 1t also intégrate_s

inflight digital entertainment system,manufactﬁred by. Matsushita Avionics . Corp.
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provides more f;han’ 200 hours of 'digit}zil-\fidec cn;dcmand. Si-ngapor'e Airliﬁes has-
inveéted S$$200 million (US'$115A3 million) to- develop “cyber cabin” completed with
email and \J;/eb site acccSS on two of its aircravﬁ‘s .ﬂying bertween' Singapore and Los
Angcle‘s in Febfuary ZCQI. Varig Airlines has been equipped entertainment system,
MAS—3‘OOO provided by Matsushita and equipped withﬁ a Tenzing server. Conhexion,
the technology initiator leases the Ku-band satellite transpcnder f_rombLoral Skynet and
Commuhicatic)n In’c, |
3,‘5.‘3 TheBeneﬁts to the Inflight Internet Access and Content Providers

Thc Internet 'Service provi:deré and the content provider ve,nturés can have ﬁoney
oppc'ftunity from co-branding ads on’jthe web sitcvand corﬁtﬁ%s‘sions on retail sales made
via a' poﬁal under design. Also they can sell the connectivity to the; corporate for the
Intranet access of co‘rporate travelers. Boeing has put the "potentlal market“ at $40
b11110n to $50 billion a year by 2010 and expects to capture 10 to 12 percent of the

market. Accordmg the connect1v1ty market analyst Jacobs, how big of that opportunity

is uncertam He assumes 30 percent of laptop users log on for 30 percent of their ﬂymg .

tnﬁe, at a cost of $10 an hour. A more realistic estimate is $4 billion to $5 billion,
fnﬂightorﬂine.com si:arts gene_ratin‘g rcvenues from commercial airlines.” IFOL prcvides. ’ |
| th'c software to the‘ airlines operating a hybrid -mix of scrver—based in-flight
entertainment or high-speed cabin network syétems across their ﬂec.t.' fcr rapid
- deploymcnt of s'ervices and continuity of a-bacic set of scrvices passengers expect.
This software develops a customiz'ed' in-flight portal with ;che airlinc’s brand. Also
advertlslcg and gamed revenue from featured and onhne E—~Commerce web 51tcs

euoports IFOL. Most of IFOL services wﬂl be free to passengers, p10v1d1ng e~
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commerce oppértunities andvbranding oppqrtunities, to business entities that want tc; .
ekpésa; their traveling relatedfproducts to the passengers. |

| The other provider going s‘traigh‘t.for that market is InFlight Network (IFN). To
take | advantage of technology aifeady -available; [FN gafns re{/enue from thpse
ddvértiser;supported busingss'modeis, glcbai and' national adyertisers, as well as. ibcal
and regional advertisers. They e‘nablé’ to deliver full-motion ‘broadcast video spots ‘to
aircraft via inﬂight Intérnet. Web-based‘video spots and banner -ads will }also 5@
delivered to PC users on targeted aircraft and éirporp premises. IFN plans ‘a basic web
br’o’wéing service that all tiser_s will be able té log on to for free, With éds sent to .
péssengérs. The ads may‘ be targeted for vsp‘ecAiv'ﬁc destinationg so on the ﬂights to
Orlando, Flﬁa‘> it's Iikely,-toseé ads of Walt D’isntey-or Universal Studios. As fm;‘
corﬁorat.e tools éuch evisj'e-mail access,. several optirons,' such as one-time fees or
subscription rates, will b'é a;vailable; It‘s' erly other service providers \;\fill sign on and

offer the IFN s@rvice.
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V. MARKET ANALYSIS AND PROPOSED SYSTEM

4.1 Inflight Internet Connectivity Marketiﬁg Analyéis
4.1.1 Market Tax:gets |
The targeted service area initially launcﬁed has cdvered onl.y m the contiguous -
.United States, wheré tﬁe ktechﬁoIOgylrinitiaﬁes., and the size of the market ié large.
Geographically, in the‘ US. Continent and the Eufopeaﬁ, the ai[r transpoﬁation is one of
the major channelé in their daily Iivés. Ultimately, the service will be available
eve_ry'\x‘/'here‘airpl‘anes cén ﬂyl It Wiﬂ be rolled out internationally as the‘ mg‘rket matures
'The‘” service is  available to _Nor:th‘ Afnericanbairline, éustomers at first in 20005',
vtranszitlantic by end of 2002,'.in Europe,’ Canada, South Ame‘r'ic"a,' : AustraliAa and.
 transpacific routes »Iare targeted t(')‘ begin récgiving the service_dufing 2003 ‘aﬁd Asia in |
200-5. T hé‘fsexjvice is targéted squérély at the business travélers, feﬁmte staﬁ”. The
biggest ta,rget groﬁp is the cbfporate accounts. | ‘ |
.With_ the commitment of the three major American airlinés,' American Airlines
qperafes just more than 700 aircraﬁ“today, while Delta Airlines and United Airltines
eagh have 600-str0ﬁg bﬂe-ets to serve eifhér demestic. or in‘peréoﬂtiﬁental flights. The
‘Europ.ea,n market service is developing the criticaIA’market mass. needed to éﬁectivély
support and er;able a service launch to- make these services readily available to the
global éirliné conﬁnunity to bring these breakthréugh ‘communicétion services to the
giobal mafke_tplace. Lufthansa Airlines is the pioneer customer among Europeanv
. airiihes, starting the inflight Internet access servicé io passengers.
412 Market Characteristics
In the beginniﬁg, some airlines might »be skeptical about adobtidg a particular

technology, for fear that it was not Widely and the first-generation systems were SO
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cdmpiicated Of pﬁmitive that did not work or one that would be cutdated within ﬁldnths.
AAirlin.es have to investigate all of them because it is a large capital investment to pﬁt
technolog;yv onboard that concems.rhany things and it might lose ,million‘s of dollars on
. the system.  After vfnan'y éirlines' have opportunity ’t;) experience first-hand the
tremendous benéﬁts of broadban& communication, rather than thé 'inﬁight phone
| service, the on-board e-mail and Inte'rnet:cééabilify ié mbre inevitable for the airline
}ndustr’y. Maﬁy -private aifcre.iﬁvand coinmercigl airline C\IStOIInGI"S,AhaVVé concentrated on
their cbre businesses énd are looking for commercial a{/iatiOn 'SUppdrt services. Airlines
want a tec'hn¢logy that makes sense both for paésengers andvth:e airline financially.
(1) = The Internet cdnnectivity market is so huge.
~ Each of the airlines and the aircraft makers bring togethér é critical
market mass to Ahe‘lpb ensure success for tvhis’ seﬁ/iceAwith airline’ pasAsen.gers.
and the global airline industry. This faises the two incompatible Internet
connégtivity systems émerging fof air travel, with Boeing‘s Cormexioﬁ
domiﬁatingl'ﬁrsﬂyvin the U.S continents, and T.e;nzing’s gaining momentum
eVerywhere else. | |
Boemg tends to make thése services a\l/allable to the alrlmes and thev
3,000,000 alrhne passengers who board some 42, 300 ﬂ1ghts on Boemg-bull
"planes daily. According to Boemg studles, current iong—term forecasts show |
the ’worvldwide C(')mmerciial airp]aﬁe ﬂeef of about i4,500 jeﬂiners’ growing

Cata rate of 4.8 percent a year. In the next 24 hours alone, 4.7 million people

wﬂl board a1, ,500 ﬂxghts around the world
Boemg analysts see a potenual market for such services that could be

as big as $7O billion over 10 years. Source of Boeing estimates its market



)

for inflight connectivity. could grow to $45 billion‘a year in the next decade.’
Boeing would try to capture as much of that as p'ossible and those revenues

would be shared to a half a dozen Boeing partners providing content or

“hardware. As many as 12 other technology ventures are proposed to use

_ satellite technology to provide inflight Internet access. -

Aécording’ to source of the Air_ Tfafﬁc Control record, in the airline
market, airlinés ndw fly 1.8 billion passengers a year -- about the same as
the population of China. By 2016, airlinés are ekpected to carry up to 45
billion peoplé; éa;:h year. In the United States, about 70 percent of business N
travélcfs, who méke up 48 pefcégt of all passengers, carfy laptops onb(')érd

airplanes, and apparently many of these passengers want to be connected

 during flight.

Inflight Internet market has anticipated high growth rate in its corhponents

- of the industry.

The Internet * access providers Connexion’s béneﬁt estimates the

- growth $45 billion next decade. Boeing has pfojécted the Internet usage and

satelﬁt&based‘ entertziinm‘en.t aboard commercial aircraft, estimatéd the -
growth rate of a $20 billion market by 2004. If all ’la_ptop-carryihg

passengers on commercial aircraft paid $17.50 an hour to usethe service on

‘each flight, the addressable market, based on the same usage by laptop-

carrying passengers paying an ‘identical price, could reach $40 million by

2Q09. That is the year‘_w.henv Boeing expects to be reédy to provide its

service glqbally.
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(3).

Boeing realistically only will be able to reach agreements to offer. i,ts(

-only servicé‘on cértain airiines, But it still‘could" serve a s’izable.market if a
“significant number of.the 30 airlines it has contactéd about partnering with
' agree} to prOCeéd. The company has an. extensive global reach with
_customers in 145 vckcuntrie's} an('i' manufacturing dpex‘aﬁons throughout the

-United States, Canada and Australia.

The Inflight Intéfnét 'techﬁology is very ICOmpe’titive,f driven by systefn '
quality and prices. | " |

Th;a market is dfiven by price, quality of service. Boeing and 'Tgnzi'ng
are pfoposing. diﬁ‘erent technoklolg.icall answers to the cuﬁent pfobiems

associated with inflight Internet while all of ,t'h,e. services depend on

satellites. (Tabie 4.1: Summary of thnexion Technology and Table 4.2:

Summary of Tenzing Technology)

On one side of the ring is Connexion by Boeing, a receﬁtly launched

group at” Boeing Co. On the “other side are two upstarts: Tenzing »'

Communications Inc. and InF}ightOﬁLine Inc. to build lower-cost airborne
Internet systems who believe to _undéfcut the higher-priced option offered
by Boeing. - But the ’upstérts also are ahead in the market, especi,élly

Tenzing, which has signed deals for tést prdgrams aboard aircraft operated

~ by the likes of Cathay Pacific Airways, Scandinavian Airlines Systems and

. Air Canada. In the niofneht, these proposed Satell.ite-Basédvinﬂ‘ighi Internet

services conclude competitive technology. - Connexion, the Boeing affiliate,

partnered with Inmarsat and Airia, InFlight Netwofk_ (IFN) by Rockwell,

Collins/News Corp./Globalstar, T-horﬁson, CSF Sextant and Astrium.
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FlightConneét by Tenzing partnered - with InFlig»ht' - Mail by
Honeywell/Seattle Labs, InFlightOnLine, LiveTV, GTE & ATT, Air¢e11, |
AIrTV, ICO Global/Teledesic. | | N
As of the inflight Internet fee, from the studies of Boeing, Conﬁexion
believes that 'most users of airborne dﬁline services will .be busiﬁéss
travelers, and most- of therﬁ are willing to pay service fee of C;)nnexion as.
“much as $20 an hour for broadbaﬁd, full-capacity telecommunicatidn
| .infrastrucv:ture tQ' get a real-time Infernc?t service equivalent to what users
have on the grouﬁd.._ While Tenzing foers a c'ﬁeaper' éaciled or prepackagea
: "In'temet stored in én »on~bAoar<i server computér; which would éériddically
'for\}v’ard e-mail to .the ground and béék an dpﬁonal broa;iband‘ r.eal—time‘
accéSs. Fiightconn_ed of Teﬁzihg and InFligthnLine may Have échié_'ved
an early Iea& by‘ stretching the 'cv:apabi‘iities .éf existing | lower-capability . |
' hardWare, As the airlir_iesv wént to u_pgra&ej they can do thét at a cost
advantage. n th’eir drive for proﬁtabilify_, maﬁy airl’inesv will not be willing
or éxble to spend thousands of déﬂars for the Boeing phased array antenna. '
Instead, Ténzing offers a cle\(er blend of software that will store mdst of the
data needed for a selection of web site onto a server on board the aircraft,
and use the limited online access to update those web sites and fc;r e-mail.
Tenzing lower-cost cached web aécess will be ffeé, péid for by advertising,
while a business traveler will pay just $15 .for a full day of e—maﬂ, continued
on any connecting ﬂigﬁts. |
~Among the inﬁight TInternet service provider,market, IFOL offers a -

prepackaged Internet and has developed numerous web content partnerships
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which would comfort the traveling passengers to book a car, and make a
~dinner reservation online. IFN, an airline entertainment systems maker,
~develops its own network for air-to-ground communications in a system

competitive with Boeing's and other similar business. The IFN system was

successfully operated over parts of North America. The Globalstar satellite,

network is used to serve as a two-way channel for Internet access, e-mail,

downloading of datav_ and other appiications. The venture would use

Qualcomm's Code Division ‘Multii)le Access (CDMA) technology. Pricing
has not been disclosed, but the three-company venture intends to offer lower

cost broadband Internet and e-mail services to commercial airline fleets.

TelAstra is also skeptical about whether the aircraft passenger market for

satellite- based entertainment or communications providers will become as

large és Boeing.
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(4) The affordability and its txf@ﬁds to 'd'ec'réase price due to the compétitiqn in
te_cﬁnolé;gy and the nu-mber‘cf providers. | .

At the very beginning of the technéiogy, the inflight Intemef service
provided via the teiephone system wﬁich the,ISP (dial-up connéction costs _‘ |
the users US$12 per minﬁtes. As the technology deveiqped, the cached
system service of Tenzing in:Cath'ay Pacific.can offer the inflight Int'erne't‘at-;
the rate of US$5.9'9 per minute while Cdnnexion'offeré a bit higher rate with
real time service. |

. Tenzing offers both brbadband and narroWbaﬁd solutions to g}jrl‘ines,
allbwing carriers and their passengers the most éﬁbrdable choice in
‘technology irvnplementati’on_ Tenzing's offering allows airlines a lower cost
entry into offering the inﬂigﬁt email and web access services today. About
the chérge fee, 49 percent of ifespondents claim they v}ould be able to'afford
- $9.95 per session to a:céess Internet content, 70 percent at $4A95 per sessk;n
and 88 p'ercent‘would usé‘the s’erQice if there were no cost. |
(5) Technology is r_‘eﬁable.. | |

. _ The technology and market is led by the Boeing Comﬁany, the largest

~ aerospace company in the world and the United States' leading exporter of
aerospace inc_lude‘ ‘commercial jetliners, military aircraft, fotorcraft,
electronic and defense systems, missiles, rocket engines, launch vehicles,

" and advanced information and communication systems. - The major three

leading airlines;, Delta Airlines, Americah Airlines and United Airlines, -
each will contribute funding, certain intellectual property, and other assets

necessary to carry on the business of the proposed venture. ~ In
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; técﬁnologigal terms of development, Boeing t'()gethe'r with the Léral Space
ahd ’Comrﬁunications, Tc;kyo—based 'Mi'tsubi‘shi Electric. Corporatioﬁ
(MELCO) gfoup,. and Rome-based Alénia' Aerospazio,. eAliFinrh,eccanica
Cpmpahy,’ plan to create an inflight ‘comrﬁuﬁication. veﬁtures. The
i11ﬁévative veﬁture- cémbihes the core 'strengths of the world's largest
airgréﬁ manufacturer with fhe company's cabab’ilities in space-based i
communication {ech_nolcgies. : |

In December 2001, with a licénse .grant_éd by' lthé- the Federal
Communications Commission (FCO), Béeing Compan‘y’ will enable
p_assengers on airplangs to t;ansinit and ,recéi.ve broa&band data in-flight,
. using,itsbrevolutibnal.’y COhnexion vby‘iBoeing' s'erviée. , The license is the
r;asult of an. extensive yeaﬂong application review and'appr('.)val procéss
conducted By the FCC iand other U.S. Govemment.agenc.ies. This is a
| freme;ndous boost to foll*out this service‘ in the Urliied States ‘&I‘ld around the
world. . |
4;2 Proposed System on Inflight E-Commerce Businéés .

It can bé seen that the Inﬂighf Iriteir'net techndl'og_y is a powerful salés- and market
t’éol fo boost the B-Commerce. The teéhﬁology is quite .complicat:ed »and:mig‘h_tv take
years to ‘completef the harmoniie,d inte‘agra;tion‘ thrmjghout ‘tl;ae global area netw'or_k.v
: Thereaﬁer the technology enhances -thg' global communication platform to comﬁletely

describe the meaning of the word “Interne'twarking”.v The E-Comme_rce related ”and?

other business solution can expand on the global Internet basis.
Several market trends offer an encouraging view -of the new market solution.

Currently, the total number of Ihteme_t users is approximaiely 304.46 million. As of
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December 1999, Internet users in thé United Stafes were ‘106 miliion, a rise from 52.6
million in mid 1997 and 83.6 million at the4 end of 1998, (Source: Nua)

Whgt Intefnet users dp on line: 90 percent send e-mail, 85 percént surf the World
Wide Web, 46 perceﬁt look up weather, 77.8 percent use search engines, ASZ’-percent"
ViSitk corﬁpany/prﬁduct sifes, 33.8 percent read newspapers énd magazines. (Source:

Wall Street Jou’fnal) Apprbximately 3.5l"rnilli‘0n péople use onlihe trading in the United
Stellte-s,(Squrce: JD Power & Associates) In addition, online purch&éing doubled to 52
million users in 1 999 from 1998. (Source: Stratis _Group)! |

In 2001, the future of online shops in US market was enc;ouraged by the.faster
growth in E-Corﬁmerce sales than in bff—line retail sales. Despite the down‘iprﬁ in the
economy, more money was »speﬁt on the online shops in t.h.e final quarter than in the
‘ same‘quértet a year earliér. The oﬁline sales reached $10 billioﬁ in thé final quarter of
iaét ‘year, 13.1% more than in th¢ fourth 'quartér Of 2000. That’s excluding tra\;el and
food services. The onliné'sales growth qutpace‘d the growth in retail sales. Total oﬁline |
sales for 2001 were approximafely $32.6 billion, an increasek of ’19..3% from 2000,
~ Ouiline sales had a sharper growth rate thaﬁvtotal retail sales, ;zéhich rose 3.3% over 2000
sales figures. A(Sour(‘:e: the U.S. Census Bureau 2001) One‘ of the re’ésons online saies
- grew in the fourth qﬁarter was the inﬂux of ﬁfst-ti_me buyers using -thek Web, pa’rticularly v
after the Sept. 11 terrorist attacks on the US People have made their first énline
, ti*énS&@tions - charitable donations and then they came back to make 'addition'al
| purchases. In the curreht sluggish ecbhomy_, mbre'peop_le do fheif holiday%shdppin‘g
' bécause of the better prices online (Source: An _an;ﬂyst at ‘ForrestervReseafoh Inc. in

Cambridge, Mass., 2002} Spending on Internet infrastructure and E-Commerce will
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~ reach $2‘.8' txfiHion'by 2003 — a total that exceeds t‘he gfoSs ’domestic 'products of’
’German;/, fraﬁce, or the United Kingdom (Source: Nortel Networké & IDC Report). ?

Inthe next.24-hou-rs>, 3 million p_eople will board 42,300 flights around the world.
48 percent of air .travele‘rs in the United States are business travelers. 70 percént of
them carry a laptop on board. (Source: The Boeing Company) Apprdximafely 52
million ;travele‘rs used_ thé Internet té plan trips and make travel reservations 'in 1999, ui)
- 54 p;'e‘rcent from .1.998 and up 1,500 perCent since 1996. (Source: Tr‘e;vél InduStry
© Association of America) - - |
According to tﬁe inflight Internet access demand sur\}ey ’of the advertising
- »resear'ch ‘compa.‘ny Ipéos—ASI Interactive, Hoover's Online and Ly<‘:os to poll more than
300 travelers. During a two-hour flight, 49% would spend 30-60 minutes of their ﬂ.ight
time using thlis sérvi_ce: It neérly doubles» among the majority of respoﬁd_enté (972V%)w(ith
a ﬂigﬁt more ‘than two hoﬁrs blang.' The study-also suggests thét passengers have a
‘ genuine interest in bn-liné shopping during é ﬂighy. 85 percém of respondents ciaim to
héve purchased ;fnerphandise 6n the Interﬁet using their credit card 62 pércent of those -
who'have purchased items on the Ihterﬁet said they would consider purchasing pro,dﬁcts
-~ -online during ﬂight.. | ' | |

Some online businesses can uitimately benefit such as the travel- and airline-

inenfed; flight réseyvétion an& flight Confirma‘ciéﬂ. Tra\}él agency can be in t_ouch witha
their customers 'allv;che way. Dinner resérvatio’n, hotél reservation can be madé‘or )
confirmed before thé arrival.
| The online hotel yenture's 'hév‘e fornied the Hotel Distribution.b Service (HDS)
whose members consist of the 5 of World largest chained hotéis | (Hiitdn Hotels Corp.,

Hyatt Co‘rp.v, Marriott International Inc., Six Continents _Hotéls Inc., Starwood Hotels &
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- Resorts Worldwide Inc.) and Pegasus Solutioﬂs Inc., creating a real-time connection
from all of the member hotel rgservation systems to Web sites, which will serve as the
-~”‘merchant of record" for booking rooms Iincluding treiveli agenciés. .Pegasus already
mariages the 'coﬁnection links‘ betWeén many .hétel re’é_.ervaﬁon'systéms ar';d the globall
| distribu?ion systems that publish fares and a{}ailability tb tra&el agencies Bofh thine and
ofﬂine. -. The Va‘irline paséengers. can _dir,e(v:tvly' access Ovrbiz.com'_, a consumer site
speéiﬁcally for HDS, for hotel rés’ervation ;clnd travel agenciés. Orbiti.com would have
right to sell fooms, g@arantee ’;he 'h_otei a mi‘ni‘murﬁ price. The passeﬁgers can get lower
priéé th;m one offered by the hotel ilndividually while Orbiz.com can gainsva little proﬁ‘t‘
:'Wifh the reél-time connection, hoteis could change the 4minimum priée and room
“availability at any tifne. HDS will algo allow a traveler or trével agént fo-seafch fér fhe o
best deals by location - not neéessarily by brand - througﬁ the merchant-of-record
| rhédel. Booking busineés such as D:isnéyland, Banking, car rental, airline ticke,t,’asfv
seen-on TV préduct with no physical é.tores is included. (Source: an analysi at Forrester |
Research Inc. in'Cambridgel, Mass.) - ] |
‘The Inflight Internet access aﬁd content providers like InFligthnLine “and

InF light Network have égreeménts with more than 50 conteht proVidérs -and online E-
Commerce companies and will soon doub.lel that number to .boost the B-Commerce
market in the air.;

_ ‘E—Commerce awaits the inﬂightrlnternetx connectiyity matures and to be available
globally. There is a siZzable market to support the onliné busi'ness.‘ .The price of inflight
Internet access ‘is affordable. The success of the e-commerce on aircraft still relies-on

"the inflight Internet environment from now on.




V. PROJECT IMPLEMENTATION

.5;'1 The Implementation Case of Inflight Inter}let Access ‘Technology - to Thai»
Alrways | | |
| The Intémet connection becomes a commonplacev and coanges aﬂ the time. vIt
“goes out-of-date once the new .technolog‘y ;eolaces' it. The technoiogy of- the inflight j
Internet access has eﬁerged 'throughout the airli‘r.le‘ rﬁarkét." Many of competitor airlines
| have adopted it to provide the va}ue—adding service. | It woold. be Very- beneficial to the
airlinés with the technology~enaoled as a competitive advantage.
In the ‘implemehtation by‘Thai Airways, fhere are some worries that itv‘might not

- be successful because of the unfamiliarity of teohnology know-how, ,inzidequate experts’

[

or lacks .o'f ‘initivators in the orgéniz‘z'ition and the ‘cxecuﬁvc attitude toward the new
‘technology.
Tﬁe technology relies on the aircraft o}aker, Bo’eio‘g, -or the _other technology
_providers. TG has to buy the expertise from the airline malcer. According to tﬁe tcrms
of buying agreement, thcyr' canhot ‘repair or even adjust the aircraft during the
, negotiation period. The inveé,tment cnd the operation are absolutely costly and higher
than 'impleménting other service to “add ;falue to customers like food, movie and -
giveaways. Thai | Airways is ,laborjintcnsivc oriented, does not. .focuc on new
| "technology. It has no technology ad\}dncement support. |
TG cannot full’yv utilize the service of the infiight. Internét‘ access because it lacksv
the support from the ground database. The airborne I_ntcrnet. systembmust’be sopported‘
by other envir_onmeot systems such as the efficient crc‘vx'z ‘dafabase to‘SUppo_rt tho crew
informationi The sick passcngers oﬁboard‘ cannot access the insurance or ‘hospite‘xl

" database for instance. ThéreceivedA benefit does not maximize the capabilities of the
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Internet. The ground database platform should be developed to support the inflight
Internet. Thai Airways might be unable to fully exploit the system as the other airlines.

The number of Internet users on Thai Airways has never been officially surveyed.
The number of flights of TG solely is not so frequent as one of the domestic US.
airlines. Thai Airways flies to Los Angeles 7 flights a week. Only 15 percent of the
passengers are business travelers while 49 percent are US airline passengers.
Compared to the US market, market size is not so huge as the one in US Continent. The
number of passengers in the biggest aircraft fleet carries approximately 20,000
passengers a month or less than 240,000 passengers a year. It seems the market size
does not support the investment. And the E-Commerce business in Thailand is another
reason to support the inflight Internet and online business.

With the maturing of technology and the very competitive airline market, the
technology rolls out globally, the inflight Internet service-equipped American and
European Airlines become the TG competitors. The inflight Internet technology will no
longer be denied. The next version of Boeing aircraft would be mandatory equipped,
not optional. Thai Airways executives have to reconsider. However, Thai Airways
should wait until the technology matures. Generally, the cost of technology declines
regarding the replacement of new technology and time. The technology know-how is
necessary to the airlines, including specialists and maintenance staffs.

5.2 Implementation Case: Thailand’s Onboard Duty Free and Tax Free Sales as
E-Commerce

The inflight Internet services include inflight e-mail, web content, a business-

focused web portal, targeted E-Commerce services and frequent content updates

throughout the traveler's experience.
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Clearly,i the inﬂigﬁt Intefnét as an E-Commerce tool to the new busineéseé, the
Onboard Duty Free Sales is anothef business that can benefit f‘rom the inflight access
technology.  Similar to any Online shopping, customers can perforﬁ anywhere, any
time such as home or in the office. It the growth in the online shopping market as well
‘as th;a gromh in the technblobgy, ‘the‘ increase in_nurﬁber of travelers .each yéar, the

number of Internet users, the p‘assenggrs With the laptops can be seen.

Dﬁty Free Goods IS the sp_eciﬁc’ imported items " of péx;ﬁjm_es, Qqsmetics, and

accessories which ére levied the import tax 1f consumed in the country. And the tax free
 items are those countfy’s produa for export.  These prd_dﬁcts _such as Woodc,raft; thai
'ceramio sbuven‘irs, handma.de woven article, are levied tax‘ the government but can be'k
purchasable with the tax exemption by those who are thé tra\}eling péssengefs withAth‘e.
exeﬁnption of the g,o‘vernmenbt tax .sincfe they use the’ product outside the country.
.Certai'n volume- of each catry-in item is rés{rictefd with the limitation lin quantity
‘ aécbrding to the regulation of the éoﬁntry.
Present System of the Onboard DFS

| Generally, the traveling basgenger can .pui‘c‘hase duty free itéms_ from »the
representatix)e stores at thé airports or in downtown priar to the traveling flight andkthez
onboard sales carts, which is performed by the flight ,atteri_dants_. " The onboard sale
carries the item carts that weigh as much as thoée meal and drink carts. The
tran_éportatién weights are really burdened. The Inflight Internet fechnology ca’n. A
; supplement or replace the initial system in the future. |
Steps to Process

According to the new sophisticated technology of the inflight Internet acééss, any

business can exploit from it as a tool of EfCommerce. The proposed system is done as
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system.

[0

(2).

the online onboard duty free service. There are steps to process the online OnbOard‘DF_S

'Regiétration: " On the technology-enabled airlines, the passengers with
. the I'aptops can a(;cefss the duty frée web site after the registration . or

. applying for t'he‘membe‘rship by referring to their travel document like

passport number, ﬂighf and date of traveling.

‘Makes a purchase: ~ The passengers can access the DFS web site via -

Internet. In the cached system, the DFSbweb site can be ‘loaded in the cabin

file proxy server as one of its contents to allow any users to perform the

online shopping. The duty free merchandisers negotiate with member
airlines flying to its country to provide the CDROM catalog to passengers -
who wish to buy duty free items.. The CDROM duty free service includes

the DFS items and the instruction to convey the online purchase process.

‘For the cha’ﬁg.es in items or their ‘prices, the CDROM catalogs can be

_ updated‘ before the flight. As the content updates while inﬂight,'all of the -

orders vﬁll be sent’to the DF S. ground server some time beforé the arrivals
at its destvi-nati()ﬁ‘ In the real time intern_ct systém,, the airline ‘passengefs
can access the DFS weﬁ site to view the items_and process the énline
‘purchas.e_ The ﬁasseng‘éré can ask for the Cf)rROM of DFS product
Qatalogg instead of the paper bgochure to-display personally on their Iap‘t_op‘s

to save time downloading the graphiés. And. passenger with no personal

laptop can view the DFS program from the onboard Internet vendérA

terminals, which may be provided in some airlines: After they have chosen

the items, they can make a purchzise via the inflight. The fee will be
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responsible by the pessengers. Contrarily, the airlines will support the fee
of the vender vtermina.l.‘ Actually, with the travel informatien, the airline
- p'assengers can purchase the_ DFS inflight or even before the trip fronn home .
or office. | |
(3)  The delivery and the payment: . The delivery can be done Cat the _
destination only, or there may'be home delivery service i.f the passengers
. cannot transpert‘ it themserves. The payment by credit cards is acoeptable
with the identical name of the travelers only. Passengers can sign credit
' eard slip at the receptien point or pay cash at airport pickup counter. The B
’credlt eard can be authentlcated once they swrpe the card. The‘pre-—
regrstratron m the DFS web site would assure the authentlcatron of the
cardholders. The cash payment is‘acceptable at the DF S pick»up counter at
tlne destination airpcrt.' Tlfre passengere must present the-'arrline tieke‘t or
.boar’di_ng pass and pick up as seon ae they'arrive at rhetdestination. The:
horne delivery _‘ can beb arranged for the piggybacking passengers if it .
e‘(ceeded certain amounts purchased and wrthrn the arrhne desrmatrons,
perhaps by the later txme in the followmg, ﬂrgh’cs
‘The DFS Web Srte |
"The DFS web site is ideally like the other online shopping web 'site. to encourage
t}re cnStemers and provide convenience. The duty. free ,nzeb page rnust be fast’ |

 interactive a’nd \accurately graphical. The web site must provide the items, product

descrrptron all po&,srble currencies shown in price table. Prrce comparlson is rmportant
' The web site URL must be knowmgly to the pubhe Duty Free web site may display its

banner on frequent access web sites and related web snes like airline web srtes The
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web site must have multiple lenguage support for the non-English speaker passengers. B
" The registration is necessary. The passenger should fill in fche neeessaryvdata in the web, -
s_ite,hefore making a purehase‘ | | | |
On the DFS ground server, the customer pf-()ﬁle Wiﬂ illustrate the personal’necord
_ef pnrchese; the detail of items purchased, date of ,purchase and the delivery plaee and
vdate. ‘Status <indication .iks to fexnind them of the ,deiis/ery.« T_he teble enables the busy
| business travelers to r.na,t‘ch‘ his s’chédule according to their flight p'lan. They eancheck
whether they forget to pxckup items. The DFS server will elert them via the reminding
~ email to the passengers who opt to pick up and sometxrnes forgot the last dehvery The
'DFS news can be perlodlcally dehvered to the reglsters via emaﬂ
Whlie the orders are made onhne the item. numbers credit card rmmber travel’
information such as ﬂlght number, date and destinatien of arrival for thedelivery are
~ required. The authentication is necessary. The eenﬁr_n"latien of the purchase order must
be sent back to. the passenger, perhaps with the piek up registration number to avoid the
falsely p'ickups.. v.Then‘th‘ey are sent to the destination DFS store 10 prepare -fer the
| dolivery. - ' |
| .The eontent ,prosfiders play a role as the third pa@ in the inflight Internet market.
It rnakes agreements with duty free F-merehandise‘rs of eéch-member group. ’The DFS .
merchandiser can nego‘mate with the eontent prevxdef such as IFOL who provxdes the
Interne{ access system to the airline whose systems support the onhne shoppmg web
' sLte. Conﬁent pr0v1der can collect commission from hnked web sﬁe or banmng, butr
pelfhaps .free of eharge in ihe prime period‘ |
Rather than news, movie programs DFS web sxte can be one of its outstandmg

choice of content to pr0v1de to the a1rhne passengers that enhances the producthty and
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. eﬁjoy—meﬁ and also »deﬁvé.r_ quality goods and serviqes selected espeoiaﬂy for the
ﬁeqli'ent busineés and "cénnected travélérs. . The éucéessfu} ]juty Free webAsite can be
one of the targeted Web content and E;Commerce outlets. | |
ffhé 'Advaﬂfage and Limitation of Online Onboard DFS

On the DFS web site, though the passehgefs can view DFS items of all countries, |
comparing éuality and bp'rices, they Can -bqy only the oneiof their destination. The web
site will ask to tiCk their destination to allow the p’urchasé. Supp‘oéé the passengers are ‘

“traveling from Bangkok to Frénk'mn, they are allowed to 'buy only the German DFS.
They are unable to pick up items from the Au"st‘ralién DFS because they c'ahnoAt pick ﬁp-

the items there. This is the limitation of DES ﬁ?omierf | : |

'.Comparing to the present system, the 'passengers can view a;ld touch the produét o

and conside; the real things. The items thdugh virtuélly looked sométiAI'he‘s they occur
some gi‘aﬁhic error orkdélays in graphi¢ {ransfer. |

The bréadband two-way real timé system is rhore efficient to the online shdpping ,

web site. The Qrders are responded at once to the passengeﬂrs‘and their discussion of the

‘detail online can 'méke the pugchase.more precise. Cemparéd to .theb cached system, '

.there might be a_n‘ efror in trahsmission. Thev purchase order cannot be reached to the
ground servers. . N
5.2.1 4Ps Anallysis‘.

Products |

All DFS items are a«;’bepthble and expected by the travelers to puréhase while they

'go 'abroad. The product ,inéludes the Country’s duty free and taﬁ -fréé 'product. For

: examplef; they are cosrﬁetics, eléctrohics,» féshiqn and _accessories, jewelry, lighter,

quuor,:lﬁxury gifts, package food, pen, perﬁlme‘s, sungiasses, tobacco and watches. The
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items are differentiated among each member DF S.by the package such as a thing that
Thailéﬂd’s DFS offers package set of 6 brand name l'ipsticks‘while Singaporg’s DFS |
offers one with trio set of same b;and name. The passengers can éomparé those items
and their prices. Passengers might pre_fer the big value packs but they cannot pick up at
the destination. | | | |
Pric¢

_ Thoselprices of the DFS items are differentiatgd by the different packéges Qr‘ with
cOmplimentary. The price competition .n.nust ‘be high because the passengers can
cqiﬁpafe the price before making decisions. Prices of the same product are slightly
different due to the cost of transaction. The delivery might‘ be complimentafy or slightly
charged to the passengé‘rs. | | B
Place or Distribution

- IThe initial systém, the passengers can Buy DFS items from the 27 represeﬁtativeé’

shop at the airport.s and kin towns or inﬂight‘DES sales carts. From the‘i‘nitié,l s‘ys'temv,
AThaiiand DFES no§v derives its cust()’mef_base’fr'om mof:e ihan 25 rhillion intemétional
fra%zelers and tourists that visit Thailand each year.i 3

’With .the launch of énline ,onboérd .YIDFS on its own national ﬂag‘airlvine.and k
member éirlines, it enhances the passengefs to Spend%their long flight time to thoroughly
ook up all items é,nd decide on the ci'elivvlery. Trhis increasés the market size to giobal as
-_well as the volume of the sales. The paymeht is b_ased on the credit card ohly The
éredit card infofm_ation is 5uthenﬁcated’ by the servers riﬁ .cé)operation‘ i}vith. the card

issuers and credit card holders:
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Promotipn
Among thé Star Alliahce grdup; the memb‘erslha\;/e négdtiéted‘fhe mérket plan but
ﬂ each airlipér has té promote and present its own entities as t.hc;, first priority in-group for B
the passengéré to choose." | |
While the aithe pfomotes thé inflight Internet usage by adding'-mileage p(;int's
fr_oin every mihute. of thé Intérnet acceés, thé DFS Will 'supblemeﬁf the lucky d‘r'aw prize'
té whém accesses the DFS web site and purchases excéeding the speciﬁc\ amount, for -
'example; with the free one’ dgimestié air_ticket. Thailand’s‘iDFS compliméﬁts their
| CUStoﬁers with the “Buy One Gets Ohe Free”. incentive prograrh‘ to the passenge_rs'.
This also promotes the brand awareness of airline as well as DFS simulfahequsly. -
Thé-air]ines and‘DFS would have co-bfanding éppbrt_unity thét‘the airline w“eb-
| page W(‘)uld:in-clu‘de the DFS’s URL on the tbp ]e'ﬁ( corner of the a.irli’ne‘vs 'homepage and |
the DFS oﬁ’érs 'it. in the same way as to the Airyli‘nels" URL Rather'tha'h' targeted on
Thai Ajrways passéngers, _Thailand‘ DFS ,méfchandisér can pe'net'rate the member vairline
market such as a groﬁp of the Star Alliance, the laréeSt éﬁti-competitviveness gréup to
benefit fforri the huge platfg)rm of globval trévelers._ :_Thailand DFS in corpgra'tion w1th
Thai Airways makes ag‘r;ee-ment with the Star Alliance members to exéhange the Online
onboérd "DFS n;lerch"andise prog:am on those airlines. The airiiné members help -
pfémote Athé .mémber's’ DES. '_ This will bring‘ toge{her:the ?arieties of DFS itéms from
différént céuntriés’ DFS for théir passenge‘rs"»to shop while iﬁ.ﬁight. They can make an
' érder based von their own choices and préfergnée before v‘the arrival time at the

. destination and it can match their travel plan for the delivery.
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The Star Allienee' airline netuvork strives to bring together.ﬁ‘ﬁeen of the WOrld's
finest harmonized timetables tc'r.min'imize incouveﬁience _'f"rom the flight connection |
while each_airliue not only lost none of their individual identities but also’preservesﬂand
promotes its own unique 'traditiens and cultures. _The Star Alliance group consists of ‘
Air Can;ide, Air New Zealand, All Niepon Airways, Ansett Australia, Aulstria_n Airl‘iﬁeg
British Midlaud, Lauda | Air,. Luf’thansa Airlines, Mexreana Airlinee, Scendinavian
" _ 'Airliues; Singapore Airlines, Thai Airways International, Tyroleen Airways, United
Arrlirres and'_VARIG Brazilien Arrlines. Other Internet benefits include the services of
the access to 894 airports in 129 countries, ‘over 500 business -iounges to earn and
redeem frequent flyers miles or‘ reward points on any mernber airline, plenty of '
elternatives to _chooee about 7,200 Aﬂigh‘ts' every dey (one every 12 secondS), world-wide
.yrecognitiou“off status and other privileges in reserVetien, standby anel b’oarding> baggage
handlirlg and rlle most ﬂexible'round-t}re-rmrld fares fer instance. It means that in
eooperatlon with the Star Alliance Irrarket the successﬁﬂ strategy can gam more of the
15 airline customers from 129 countries or 7, 200 ﬂrght a day. The more passengers -
destined for Thailand, the more opportunity offers to the Thailrand DFS to sell. ’
5.2.2 Benefit and Cost Analyeis | | |
B‘eneﬁt of the online en'boarri DFS, another_channel of sales and premetiqn using
| _ new,technelogy, is te increase the volume of sales and provide theconven‘ience to tlfre
passengers carrying thrngs while travelmg This can reduce werghr burden to the_
» .alrcraﬁ and the transportatron fees can be cut off The airlines and the DFS
merchar_rchsers can get»mutuai beneﬁts of their customer service. This increases in the
channel of sales; size of market. The member airliues “with technol_egy—enabled, '

destined to Thailand can integrate the DFS service:
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.The‘cpst of the initia} system', the DFS has to pay thée réntal fee to the airline er*
the DFS carts and the airport shop storefront. \.Vitrh the technology 'the DFS_. can reduce
“the number of showroom; shops. The airline haé invested _on the‘technology while the -
'D‘F S merchaﬁdiser has t_itilized thve existing inflight Intgrnet aéceés ‘technolégy of the }
airline by implementing its web site as 'oﬁe '§f the iﬁﬂight contents with no ‘additional
hafdware. .IAt is the simplest int‘egraﬁon With the,évai]able system. I‘; incli;dés the
' apknowlédgemént cost to tﬁé_airline because the airline staff like flight attendants m"uvst
ackhowledge the new fechnology' adopted by the ai‘rlines‘to assist the passengérs while
_inﬂighf. The DFS has to pa§ the inflight Internet acéess provider for the access an‘d
transa"ction. | N |
523 Summary

The 'succ_ess of the ohline‘ onboard DFS depe ds oh how mub_h it can méet the

5

- objectives to expand market and increase c_hannelkzxs& of saiés. The DFS makes an.
B agreefnent among airline n'lember:s to barter the web'site‘ i'n_what proportion. Number of
airline‘ éircraft that wishes to ihstall thé Inte;nét access syst‘em and join’ the network.
'N’umvber‘_of the Intémet users in speciﬁc.areas' must be surifeyed such as meﬁlber 1airlines
heading to Thailand? The ‘online énb()ard DFS may suppiément 'énd totally replécé the
~ existing onboard DFS system, depending on the strength of lit.’ ~ The Sﬁéces‘sful
technolégy can enhance it té réplace the old syst_éfn in1 the futﬁre in some airﬁnes if they
reach more of the target.groups such asv the _ﬁassen;ger traveﬁng -i‘nboun'd and oUtbbﬁnd
either by Thai Airways, the national ﬂag carrier, or ;he other.
‘ In additién, ’thé possibilitff .of the online onboard DFS depénds on the ekecutive
attifudes;' ‘The aiflin‘e,executivé _coﬁld see the benefit of technology as the stréﬁgth of

the business strategy in such a competitive market. Some airlines’ sales points are
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" based oﬁ food and &rink sgrvice, “the child care service, for instance. 'N'§wadays it
cannot be denied that.’;he new technology plays .more roles m customer service in such
éompefitive airline busi‘néss rather than thé seat comfort,f‘che fnﬂight movie? or fbod and
drink éervice. ~ The DFS executive could realiz‘:e’ the prosperous benefits of the online

onboard sales at the same time.




- VL. CONCLUSIONS AND RECOMMENDATIONS

61 Conclusions
| Wlth no surprise, it is tlme to have the Internet on aircraft emerge. With the
.development of the inflight lnternet, the value of the Internet lies in its capabilities to
connect many nsers from across the globe regardless of ‘the location, The move
_teehnology onto the aircraft the mobile _plétform make Internet sound as the perfect
borderle_ss connecti_on mean. - The Connectivity teehnology of inﬂig‘ht Internet will

make new dimenéion of communication and businesses to the globe emerge.
Wlth the existing system the technology falls into twe broad groups: ﬁrst of |
those usmg ex1st1ng narrowband eur—to -ground telephone links and the latter l
1mplement1ng ne_w satelhte-based broadband systems. - Either systems use some form of
on-board server/caching systems that are kept updated during ﬂight, albeit trickle charge
when using the aircraft telephone system, Betweer thos.e satelliteeimplemented
‘services; Connexion and Tenzing technology, one system is easier to nlaintain and train_ -
than tWo eepatate systems. A standard might result in poor Internet eewice and irate
travelers who are alr_ead;l annoyed by air travel. Broadband technology of Connexion
‘service will bring high standard, but slowly develop and expand to:the remaining afeaé.
Started up in ‘the US r_continent, apparently many of these passengers want to lae }
'connected ddring ﬂight' ‘The European and Asia-Pacific market will gtadually adopt
when the technology spreads accordmg to the antlcxpated plan in a few years.
Meanwhile Tenzing has already offered either narrowband or- broadband technology to
the Europe and Asia market areae.

Whilst the price determination is a huge issue of whether the new technology

. costs too high and at what appropriate rate is to be fairly charged, price is not the only
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~ factor tﬁat-determinés the usage .of inflight Internet access to én(iourage the market
demand. It depends on whet'her- the passengers ’c'an reallyvb’eneﬁt as much as they do.r y-
~ from hc‘)mebor the'inﬂight Internet conneétivity market can gain re.Vey‘nue‘s. Furthurmore,
the inflight Iﬁterﬁét can accommodate the airl,iﬁe} passengex;s such an ufgent check-in,
fﬁght and destiﬁation, information, transaction or E-Comr.nverce.‘ |

6.2 Re,coinmend‘aﬁons.

Although t‘he‘ study is based on the US séu.rceé, showing vth‘é positive trends in the
U.s markei‘, fhe project would like .to'support that this technoiogy can be used here to
enhance the airliﬁe customer se&icé together with the on‘line‘onboa,rd Duty Free Saie.
This shows what a little creativity can do when working with high duality, user-friendly
technology. Thié serviée. is what can be used to serve the needs of airlines and trayelers
as the‘ckompetitive; advantage an zﬁrlihé could have by ihcorporating this cap‘abﬂity into
cus‘t'om-c-j:r sérvice.-. |

- For the next; few years, BusineSs trvavelérs‘ to Asia ’and Europé will aim af an airline
~ with Initernet access as ‘thei‘r. pribrity‘ 'Thé demand for inflight Ihternet accéss- wi1‘1>
incre’ase accordingly. ."._Fhe cost 'of system inStalIment'for aircraft will b:é cobnsist‘ent soon
becauée of the high éompetitiveﬁess among its ventures. The airlines can afford the

sy_sterﬁ and the airline passenger can also affbrdb the inflight Internét éervice and do the
| online shopping whil.e inﬂight‘ The inflight Infemat seryicé _x&ill be another strength of
éll airi,inérs rather than the meai service, comfort and their prestige.. | |

All of airlines slloﬁld integrate the technology of the inflight Internét to enhance
‘their own rﬁérket E;usx;ness and develop the air | éornmunity to the total internet

. connectivity by the technology.
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AIRCRAFT COMMUNICATION SYSTEM .
SATCOM

The satellite communbiea‘tions system of the aireraﬁ (SATCOM) provides both
voice and data eommumcatxon used for cabm and ﬂ]ght deck The SATCOM system
supphes full duplex telephone quahty voice ‘eommum_catlons. The SATCOM system
supplies voice/data signa.ls"over long distances and more reliable than VHF and HF
’communication systeln. The SATCOM system relays reports, cockpit and cabm.
commumcatlon for the alrcraft commumcatlons addressmg system (ACARS) as an
altemate to the VHF a,1r/0round ra,dlo lmk The SATCOM system make a radio
“ 'frequency (RF) link through a satelhte transponder to a ground earth station (GES) The
, GES uses commumca’uon networks to complete the commumeaﬂon lmk for each call
destination. . |

The SATCOM system pfovides 6 channels for commu.nications.- One channel is
reseWed Afol‘ lhe flight deck data ancl communications 'control‘ ‘ One to two channels can
.be l‘eserved for flight (leck \}oioe o'se. " The remaining channels are for passenger”
N yoice/data sersfiee whenoptionally installed such as the ﬂlght telephone system. | Before
‘-'perforlning ground: rcommunieation, ‘the satell_ite equipment must . have c.om'pleted‘
Aautomatically lhe log-o11 operation. The SATCOM system'supports a number of-
o’ptiohe.l operation conﬁgura‘tions, 'lvhlch_ can be tailored to meet the airlinenee(ls‘.

The S.ATCOM_systerp is deﬁfled vb.y internatiohél Speciﬁcatlons. The Aerooaetical ‘ '
Radio Inc. or ARINC | specifies- the ',funetioﬁ, components, interfaces, teclirlical
performance perame_ters and sigﬁal protoeols. ’Th‘e International"Maritirﬁe Satellite
. Organiiation or INMARSAT speeiﬁes protocols a;nd"performance feqﬁiremepts for

access to the aeronautical INMARSAT satellite network. -
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~The SATCOM System network con31sts of the 4 elements:
Alrcraﬁ Earth Statton AES The functton of AES is to interface and prov1de
for the reception and processing of signals received by a satellit'e. The AES.
- also transmits. signals through the Satellites to GES: The four niajor units of
tlte AES are Satellite l)at’a Unit; Radio Frequeneéj, Unit, High Power Ampliﬁer
- and ngh Gain Antenna. The Satelllte Data Unit is the main SATCOM AES
system. It interfaces w1th the other atrcraﬁ systems and the- othex AES -
e.quipment. Radio F requency Unit translates byte-data and voice signals to and -
from most of the components in the system ngh Power Amphﬁer can
radiate up to 60 watts of SIgnal powet. ngh Gam Antenna is a du'eetlonal
. antenna,. which is‘ co‘ﬁtin_ually aimed at one of the satellites regardless of
aircraft position tand attitude. Stee'ring eomman(ls are. sertt from. the satellite
unit to the ant‘ertna‘ beam steering unit, ‘which actually controls the' antemla.
»poiuting( directlon.

e .' Ground. Earth Station GES - the fixed terrestrlal radio stations that interface
with AES through satellite and the terrestrial networks Each GES provxdes-
system synchromzatmn and coo‘rdmatlon for the mbouud and outbound
message by using_. the pr_ivate or public communication uetwotk to provicle
communication links to the entt users.” |

e Terrestria.l communieation network_s-

. ® Space Segment - the satellite network provides two way communication link

between the AES and the GES. INMARSAT is the first satellite network
available for 'commeroial airplane use. It locates in a geosynchronous orbits (It

can be viewed stationary from the earth.)
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Airborne Cabin Telephone Syé;tem
The Airborﬁé ~Cabin Telephone Sysfem or ACTS allows the télephone |
comfﬁunication in the cabin using the international direct dialing (IDD). The ATCS has
these elements: |
o The cordless handset
e The cabin'unit: a small telephone exchange intéffaces the handset (thru cabin
antenﬁé_) to the CTU and SATCOM 'System»for transmission. . o
e The cabin telécommunicatidn uﬁit'CTU:' interfaces ‘cilir’ect‘ly _With the sateﬂ?té
data unit for data transmission.
e The holstell/char’ger
. The cabin telephor’le maintenanée panels CTM: investigate the internal fault
" and sta'tps’lo,g.
e Péssenger cabin antenna : are mounted on the top.of bthe aircraﬁ ceiling_panels,
cohnecting in series. in ﬁvo pa;allei row ' |
N : The external antenna
The passenger handset is cqnnecte}d. by radio sigﬁal to'tﬁe cabin unit. The cabin
‘ .u.‘nit is cénhected through a CTU fo the SAT(_IOM system where the signals are sént toa
satellite. A CTU interfaces directly with the satellite data uhit for data transmission. The
signals are sent through j:he satellite anténné sub'éysten;i to a satellite, beamed to ground

station and then connected to the public telephone system.
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~ ACARS

Generally, the .airp;aﬁ communication addressing and reporting system (‘ACARS)
servés as a router to-address the Alr Trafﬁc antr_ol meséages to the appropriate aircr_aﬁ, ,
airline hést computer or other Air Trafﬁ¢ Control. agency and permits (}irect exchange
of data between fhe aircraft and the airiine ground based éo@putér th_réugh VHF radio
or SATCOM. |

The data link exchanges data through ée&icaté VHF ground station sug')porting
ﬁp‘link and downlink datau éxchangé.' These staﬁon' are’ rcormected o SITA
(‘13,1_559,131..725)', ARINC (131.450,131.5_50) (Figure Al: ARlNc'Coverage Areas)
and/or other data network providers such és aibr Cahada’ ‘(1',‘31.475)‘ The data netwofks
are thén conﬂé_gt to the ai'rlines or other host computers. While the aircraft is outside the
VHF ground network coverage, the SATCOM will be utili;zedv |
o Air-to-gfo.Und '(dawnlyink) message includes | ﬂighi operating data, aircraﬁ :
performancé and passengér/c‘abin aata serviée. The aircraft .commuriication report and’
addrcésing 'System management unit (ACARS-MU) sends ‘downlink via SATCOM
‘when connection to Ground Earth ’Stationv (GES) is aiready-establisﬁed or log—HCn‘
DoWnlinks require the ground acknowledgement, which is generated by the’gropnd
| statiéfl upon recéipt..of an error-free downlink. T He' ‘management unit retrénsmits the
_méséage if it does not receive the response within 15-20 seconds.

Ground-to-air (upliflk) méssage ié all response data. It is capéble.to access up to
50 uplinks. On the receipt of uplink, tjhé.management unit pebr.forms an erro;—chgck. If
the messége is error-free, the manageﬁent unit generates an acknowledgement for

‘transmission to the ground. If the message contains errors then management unit
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generates a negative acknowledgement for downlink. The ground' will retransmit the .

uplink. o : ‘ . - o

-

Figure A.1l.. ARINC C'ovefage Areas. ™ ' , »_;5
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Air Canéda

Air Canada.a‘lso" uses the, caching system ,deve‘_lo.p’ed by Tenzing on six Boeing
767s fo offer a wired inﬂight Web and e-mail service to exe;:utive—clas’s' pasSeﬁgérs én ‘7
- long-haul ﬂights across Canada. Because of Iinﬁted throixghput of the éir—to~grdund data

 links, the systém caches all the mességes békingt sent and"réceived, ’sc‘; it's not feal—time, '
with resﬁénse times around 15 minutes: The service also provides a nselection of sités o
catered to ﬁequen’c travelers that offer'Businéss news, stock quotes',‘ and eﬁtértaihment.
o . s -~
Tenzing sjzstem caches not only Web content, but.also e-mail messages, lining them for
transmissién and reception. It works on providing secure access to C6rpbrate efmail
: éécoun{s, which typically 'reside behind a firewall on a ébﬁipaﬁy network. Thé‘ systerﬁ
requiremer”lt:and doWnléad the Tenziﬁg Global 'sovﬁx}vare is 'reqﬁired to unlimited accésé |
to éomf)reheﬁsive Wéb content and email sélution for both. th§ air aﬁd the ground; eﬁjoy
POPBI email Servipe_that tfansmits and receives messbages;, rac'cess a database of Wf;b
 sites .Iike Yahoo, and ’weather, 'neWS, and sports, as Well a-s.polagalar magazines and .

‘training COufses. These venues will be updated daily'or'weekly,'.depending on the site.

Alaska Aiﬂines
AIaﬁka Airlines is (m.ej of 17 leading airlines workiﬁg with Cohnéxion by Bééing
on vﬁnallizing the_. Connexion by Bbeing ser\}ice.
| Alaska Airlines and kB;'oeing ‘executives came up with a creative use of thié,
' té¢hn0~logy that could be’used to 'éhhan-ce cUstofﬁer service: ‘I't became the first airline té ‘
print out a bOardiﬁg pass‘bnline -wﬁile‘inﬂight. Using the Conneiioﬁ by Boeing se,rvicé;
“the exécufive was able to check in via the Internef at mvw‘.jalaskaair.con‘iand pfinf. his

boarding pass. That sounds the competitive advaﬁtage an airline could have by
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incorporating this capability into customer service. Alaska customers can purchase
tickets, check in and print boarding passes online from their home or office, and check

in for their flight with a wireless device on the way to the airport.

British Airways
British Aiﬁways,' the,Briﬁshi biggésf Airiines, has planhed t'o.l'aun_ch tﬁe inflight
| Intemét_ service fbri its ﬁfstb cAlz;issﬂ passengers, rather than L}ther service. Iﬁitially Bkrit'ish
- Airways will use the global interactive cbmmuﬁications medium to -give'mill'ic_)ns of .
computer users worldwide a chancg to vlearn more abdut vthe airline's latest in’novatio'ns,
For the more technical-minded, informa_tipn on th,ef new First cabin will make
imaginative use of Server Push énimation, aé, well as:Virtualv Reality "Quicktifne"

movies. Contents already on its home pages, which have been extensively updated ;a'ﬁe'r

.+ controlled trials, include worldwide schedules, airline facts and_ figures, aircraft

| ’info'rmaticv)‘n' with pfcﬁture_s, Concorde i on video, job vacancies and contact phone
nu_mberé; A cyberSkyflyers service will be added éh_oi*tly, With pages offering children's
-activities themed on the airline. | | |

Special cére has been taken to make the site easy forfeﬂzéryone t6 use, not j_iist
' thése with hiéh pé;formance PCs. vIt is' fbrows‘ef aware', and lel pfovide w_h’atev‘e‘r‘
Véfsion the user's cémputer can handlg, from text—.onfy.td Netscape 20 Wifh p‘lug-ins‘b
E Lohg.er term itwiH feature Shockwave interactive animations, ab chance to "chat" to
senior airiiné managers_ via the Net, éommenting on -se&ice and receiving replies, and
an on-line radio stat'ion'.‘ vOnce technical and- security ‘issues have :beeh res‘ol\./ed‘,'
customers may also be able to book tickets via the Net -- butvonly if itAoffers better

service than current booking meéthods.
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C-BZA (theUS. Executive govemmehtal airoraﬁ) .
Boeing will equipv up to four _C—32A‘ai.rcr.aﬁs With an infegrated, two-—wayi '
communiéations capaﬁility using the satellité~based Connexion by Boeing broadbaﬁd
and data séwice. The fukn_ds have been obliged $9.5 million. . |
‘The C-32A is a specially'conﬁgured Boeing 757-200 for the United States Air
foroe. The aircraft prbvides safe, reii‘able worldwide airlift'ﬁ)»r_ the Vice President,

| ~ cabinet members and other gov’emme’nt officials. Four C-32As are currently in service.
Current world .e\}ents have heightenéd the need for glpbél leaders and executive: :
aircraft operators to mainfain real-time, two-way broadban‘d’ c_onnéctivity while .in the
air, as well as stay abreast of world news as it happéhs, The Connexion by Boeing' '

service can offer significant support in all these areas. -

‘ Céthay Paéiﬁc Aixwaﬁ,fs (C}é)

Cathay»Paciﬁc plans to Outﬁt 62 of its planes with ],ASMbps. wireless LANS
feeding a éatellite Iink.' Usin_g wireless LANSs to provide paésengers with Internet
‘connections can séve airlines a lot of money when it comes to '~ret1j0ﬁi;ting their planes
forv the addition 6f such services. | |

" Cathay Pacific Airways has pértnered with Tenzing.Comxﬁunications, Inc and
Gene}al Z'Dynamics_ to offer inﬁight high—speed email service and in-seat power, Which '
consﬁtute just‘par‘t‘ofthe StudioCX. Inflight high-speed email sLei’vit:e is now available
“on select ﬂights in First Class, Business ‘Cla‘ss énd some certain rows in Econorﬁy Class.
In addition, passengers ére able to utilize our in-seat power‘ and keep your Iaptqps
running at full speed. Expéctedly, the installation is to"bé completed 01’1‘ the entire.ﬂeets

- by the end of 2003. Tenzing software is available at no charge. Inflight representatives
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will be available on selected Cathay Pacific fhghts begmmng in September 2001, and |
are ava,llable at The ng, Cathay Pacxﬁc s Flrst and Business Class lounge startmg in
October 2001. Passengers have to ’bring‘theirIOWn laptops. Subscription to Tenzing and "

install the appropriate sofiware is nécessary.

Lufthansa Airlines (LH)

Lufthansa Airlines the indust&—leading European air carrier has been installed the |
‘Connexion by Boeing service. The initial installation will be an intercontinental ﬂ‘eet,
-DLH 747 aircraft, which will be equipp.e'dv with the'service to conduct a tflree-month

deveiepment program prior to‘ installation on the ﬂeet' with' a demonstratien,installatio'n ‘
in lafe 2002/early 2003. o |

Financial terms of the arrangement were ,net c‘iis‘cl‘osed‘ LH aims to develop the
-_critieal market mass needed to effectiveiy support and enable a service launch to make - |

these services readily available to the global airline community.

Scandihavéan Airlines (SAS)

During 2060_, SAS flew 23 ‘mivllion paseengers to 105 destinations in 31 countries,

‘nine of whicﬁ were oqtside Europe, six in Asia and three in the US. SAS fnarks .as one
ef the first European comrﬁercial airline usihg this technology-to feature wireless’
Intefnef technology o‘n.its planes in 2001. The airline has an agreement with Sw"eden’s |
| vTelia and US-based Tenzing Commenicatiens to i;ﬁplement technology. The users can
access at the sﬁame speed as an eﬁice desktop connection, SAS passeﬁgers will be able -
to pick ﬁp e-mail fr_om their gsualv POP3 mailbex, and also will be able to }access.a

limited range of travel-related Web sites and airline portals, cached on an on-board
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5 Gabriel's Library, Ay

"
~server and regularly &pdated over Inmarsat. The aircrafts will house both e_—rﬁail and .
V. proxy sérvers and wireless LAN;k The server will 'lirik‘to a ground stationduri"ﬁg the
airborné. |

SAS plans té, fu_rthe‘r deyelop a solutién of the integration wireless VI‘nt‘ern»et
service. They will be able to use email and internet services before, during, and after
their Aﬂight_ via ‘Tel'ia’s advanced wirgléss -roaming network and Tenzing’s global
terrestrial Internet Service Provider (ISP) service ér theif local service provider. Also,
this will include 'airportsj conferences or hotels. The agreement in cbnjunction with
vEuropean wifeles; access providér,. Telia Mobile and Telia HomeRun, provides a
tfansp_afer;t sérvice for paéséngérs inflight or on the groﬁhd and offers secure, corporate,

behind firewall email access for its customers.

'Singapore Airlines (SQ)

This service is a{/éﬂable on one Sihgapore Airlihes .74'7-40(_) three classes of
serlvice,bﬂying béfweeﬁ Singapore and Loé Angeles. Passengers have to download free
- software on the grodnd beforé flight tc; ﬁse the servi.ce.

. Singapore Ajrliﬁes has i>nv‘es_ted. S$260 million (U‘S$] 15..3' million) to deyelop
"cyber-cabins" complete with e-mail and Wei)-site abccesns on two- of its aircrafts in
February 2001. |

Singapore Airlines utilizes the i_nﬂight Internef connection. as ‘emergency medical-
assistancé to add a,service‘yaiue that allows cabin crew team to consult médical 'staff on
the ground if 5 f)assenger béoomes ill on bc;ard._The patient 'data is retrieved directiy

from the medical or insurance database and supports as first aid.
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Varig Airlines

Varig Airlines, Brazilian and the’ South"Ameri'ca‘s 1argest 1airline, with Tenzing
Communications Iﬁc. Iauncheé Tenzing’s email .and web service 6n thg'ﬁrst__ﬂeet' of six
new 777, which’eﬁables,'Varig Airlines passengers to send and receive email while in
flight and surf the best of the Web from over the f?aciﬁc.

Passengers v\}ill access the service by plﬁgging their laptops into VARIG’s inﬂight
entertaiAﬁment system, MAS-3000, prbvided by Matsushita and equipped with a Teﬁzing o
server, and dialing into the Tenzing GIoba} network.: Users can register at tﬁe Tenzing of

VARIG Web sites or by using CDs provided in the VARIG passenger louriges.

Virgin Atlantic ‘Airways

Virgin Atlaﬁtic Airways, Britain's second lérgest 'loﬁg—haul carrier, is the ﬁrst_
European airline who .deploys Internet service onboard‘ Virgin Atlantic uses fhe
- Tenzing téchnology se&ice on its,j fleet _of Boeing 747-400 and v74.7;200 as WéH as
Airbus 340-300_ and new Airbujs 34.0-600. to install fhe Tenzing _system arid onboatd :
seweré. ‘ |

The Tenzing system utilizes satellite commuﬁications equipment for downlink
communiéétionvs with an 6n-board proxy se_rver delivering content to paésengers over an
on board‘Loczﬂ Area Network. Virgin Atlantic did"not ‘disclose héw much it pians to
charge passengers for fhe new in-flight service. | | |

The Inflightmail project of Seattle‘ Lab wit>h Honeywe_l‘l, the aircraft éqﬁipment -
maker Company éllows the passengers’ eithgr to send and receive -email via their laptoﬁ

or send personal notes via their seat back video screen.
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Virgin Atlantic also integrates into advanced inﬂi‘gh‘c entertainment. system to
allow paés’engers access to the most innovative features to-date, upgrading its Inflight
Digitél Entertainlﬁént syst'em‘ manufactured by MatSushita Avionics Corporation. The
new system will f)rovide passengers with mbre.than 200 hours of digitalb Video on-
demand entgrtainm.ent.on their individual seatback screens with the higheét resolution
lonvboard to date. This system will also. prt}Vide the facilities available to create a modern
business environment.

Virgin Atlantié has rolled out to fuil fleet since Juné 2001 on its B’oeing and
-Airbus ai_fcraﬁs.' Virgin ‘Atlantic did not di‘éoloée how much it plans to chafge'

passengers for the new inflight Internet service.
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| ~ Airborne Nétwork Server
The airborne network server is designed fo enable execut‘ive aircraft passengers to
enjoy pomputing capabilities similar to those they are accustomed 6 in their ground-
based vofﬁces. ihey can conveniently share files and printers and access -e-mail aﬁd'
Internet services while in fﬂight 'and any general purposc—computing task, especially
_thosé that benefit from a centralized database. | |
The airborne netw(n"k server, a custom ruggedized packaged PC is dgéigned for
- the ‘unique réquiremenis éf the aircraft environment.. Its’ small size and minimum .
| cooling requireﬁlénts allows it to be mounted in any conveh;lént io-cation in the cabin.
Paésenger léptops interféce to the airborne network serverl through Ethernet cabling -
installed throughout the cabin. o |
| _ This airborne computer is very versatile due to its extensivveﬂinterfac‘:e vcapab‘ilities
and ‘vremovable ‘hard ‘drivé. The rem‘ovabble hard drive allows a convenient way to
transfer data fr(")m’the office to thé aircraft and provides seéurity for  sénsitive company
data. It also allows tﬁe comi)uter to be updated and tested on .the ground without
rem(;val from the aircraft. Interfacés include three RS232 serial i)orts; a parallel prihteirb
port, connections for kgyboard, mouée; ﬂoppy- drive and CD—ROM; digital and analog
video output; and a USB bort. There is also the ability to support a vafiety of interfaces
such as Ethernet, modem and others through two Type-II PCMCIA lets.i An optional - -
ARfN'C 429 .PCMCIA, intefféce-all’owé utilizing aircraft data such as position repdrting-
| and maiﬁtenance information. For exar"i’lplg, thé JetLan éf PENTA’R Avionics CMU-

200 (Figure C.1. CMU-200)
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The communication‘manage‘ment ’ujnit is a small, 2 CMUs’ box with all the
capabilities neéded to support today’é éircraﬁ and groﬁnd 'cém’munication networks. -
This digifal CMU allows any bilo;[ to benefit from ACARS datalink capability. .

It pmvides aVVar‘iety of features and versatile 6ptions in a small, Iow-cost,
1ightwéightk package. Thé CMU-200 is désigned; to ix@te{:rface with- any ARINC 7‘39;

compliant display including most mbdem_ﬂight management systems.

Figure C.1. CMU-200.
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AIREUS
AFrench aircréﬁ rﬁékér ’Airbus has acquired a stake in Tenziﬁg, a maker of ihﬂigh’c
aéceés éystems, in a move’vthét pfop.els it in-to’an‘ inflight “market with cémpetitor :
Boeing: - | |
‘: In July 2001’, Airbﬁs bought é 30 "percent ;sta\k‘e m Seéttle—i)ased Te’nzir»lg,'» valuing
the bfiyate cbmpany at $148 million. The ggrc‘:ement makeé Tenzing the brimary ,
' suppiier of irl—ﬂight Internet services equipmen't. to Aifbus. ) - o
BOEING
Boeing Company i | 7755 E. Margiﬁal Way South Seattle, WA 98108
Ticker Symbol ‘: BA ‘ )
Phone: 206~655;2121/ Fax: 206.-544-‘_158-1

Web site Y B www.boeing.com

Cbmpany Overview T A 8- y

_Boéing is thé ,leade_r in the Vaerqspvace aﬁd defense industry and the largest
c"ommercial jet ‘ai‘rkCraﬁ mé,ker Vand_aefo_space firm in the Worla as measured by tétai
revenues. | In 1997, the company became the biggest aérospace firm in the \‘x}Orld, in
‘addi'tion'to beiﬁg the solet'rﬁaker of pomméraial jets in the U.S.k Among its m;)re well—‘
‘known produc‘ts’.ar‘e vt_he' 737, the 747,"the'767, the F-15 Eagle, ‘at}d thé F/A718 Homet; :
The company, .whic‘h iIs moving its; Seattle-based héadquartérs to Chicago, i;:‘also a-
| “major contractor for NASA and léunches satellites for the U.S. military. In June 2001
Boeing ;v)zaftn'eredb, with airlines to 1aﬁnch Connexion bky_ Boeing, a broadband access |

_provider for passengers on commercial flights.
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Boeing is organized into seven major lines of business:

o Commércial‘ Airplanes: Béclaing" is also tﬁe largest partnered aircraft |
maker ‘cbmpanAy'. The Boeiﬁg _737 is the best selling jef in history. And
foday, vt'hc;re are rﬁore than i-},OOO Boeing airplanes irisérvice of the
maintenance and médiﬁcation_ mafket, vAlsc:> fbrr commercial aviation
support services; Boeing ‘also offers uhsurpa'ssed "tech_nical | support,
‘engineering, modiﬁcaﬁon" and logisf'ics ‘management services, as wel_} as .
kt_réin',ing for rﬁaintenaﬁce and flight crews. |

e Aerospace and Communications: Boeihg.is also a NASA’s largest
contractor . nﬁssﬂe; ro_;:ket engines, launch éy’sfems‘,v sa’iellites, and
.advan’ced ’i'n.formation and‘communicaftion sys,temsA‘ Alsé, Boeing’- wés
the méké’r‘ of the first round of rockets used in the Apo‘Uo space program

: and the main contréctor for the In_tematiorial Spac_:e Station Progfam. |

e Military Airc;raﬁ, Missiles én’d Defeﬁse.:'Boeing is »th_eiworlc:i's largest
manufacturer of commercial jéﬂiners and ﬁlﬁlitary aifcraﬁ, and p’ro,vivdesi
felated,servicés worldwide, % |

° ‘Sha'r‘ed Services: creating a giobal partnéréhip and pooling financial and. |
i;echnicél resoufces ﬁ‘oﬁl. a diverse group, the ‘ho.ld'er of ‘more than 6,3 00

. patents. | |

e Air Traffic Management .

-« Connexion by Boeing: Boeing takes .a major step toward its goal ‘of
becoming a leader in providing two-way, satellite-based broadband
services to commercial and corporate aircraft, conceded partiali

| '-oWnership of the proposed ven'tufe to the three airlines (AMR Corp.'s
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American Airiiﬁé_s, UAL Corp.'s United. Airliﬁes and 'rDe’lt_a Airlines Inc.)
- Boeing's focﬁs'on in-flight comrnunicatibns also has beénbspurred by. its |
pending - acquisition of | thé 'satellite-mahufacturing arm of - Hughes
Elecféfonics Corp., which kalsc) has been ‘studyiflg ways to wire air’lin-e‘rs’
for enhanced Infernet access. Tt is the world's p_remier large-scale system
integrator, with plans to de;/elop é'space'-based air tfafﬁc managemeﬁt
- system to solve the world air congésﬁon problem,‘vas well as a globai-, '
) mobile communications system that will allow .passeﬁgefs on any
>movinkg kpl'a‘tform to be éonﬁected to high—bandwi'dth data. It has signed
. agreements with inflight Internet services prg)yidex;, sa;cellite' cémpany,
\proépectt_iye airiine partners as 'well:, as addiﬁonél content aﬁd service
| suppliers to create thé i.ﬁﬂight.communications venture.. k o
e | Boeing Capital Cofpbratioh.
Key Financial Facts
2000 re§enﬁe: $51,321 miliion
I-yr. g;ovs)th rate: -12 pércent
Personnel H,ighlights : , !
Nufnber of employees 198,100 ‘
1-yr. gréwfh rate 1 percent
‘Boeing has one of the most skilled an‘dk‘nowiedgeable workforces» in the quld.
It emphasizes thé light capital, the intellectual prOpertj . At yeér—end{ 2000, Boeing
employed a diverse and skilled workforce of 1984000 people. Along with hundreds of
people employed at approxi_mately 28,800 éuppliers worldwide, t_he_y' pfévide Boeing».

products and services to customers in 145 countries.
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C()NNEXION |

Connéxion, k_n'owh as Boeing“s ai-rborne‘ISP,' is the joint venture of Béeing
company, the United Ajrlines'pafent UAL Corp. (UAL up $0.01 to $33'51)7 Delta
Aitlines (DAL: ﬁp'$0.27 fo $43.65) and AMR Corp. (up $0.03 t'o.‘$36.'13‘).A Exact
ﬁnan_cial terms of the joint venture were not disolosed; nor were esti'mafes about the cost
to develop the serviée‘.t B’oe.ing is the majority partner (BAup $0.55 to $66.2‘6) and the
three airlineé will hold equity positions. ’I‘he"fct)u.lr partners Will co_ntrit;utg funding,
certain intellectual propérty and other assets necessary to carry on the business of the in-
flight coﬁlmunica,tion venture. ; Those éom’panies will ptovidé suppoﬁ in thé_ ,,design' and
‘manufactufing of - proprietary technology and inffastruét‘urev el‘ectrcnviés for the
Connexion and '.supp'ort‘_the design and ma-nufacturing of the nekt—gengration_,phased
array antenna 'a‘nd.the supporting electronics for the Connexion by Boeiﬁg service. Thek
new design Will improve sﬁzstem performance and overall capability;

Connexion team is:a'ccompanied with units of Japan's Mitsubishi grouﬁ and
Italy'; Finmeccanica, Loral Space & Communications. They all play important role in
these ventures. Alénia Aérospazio, a Finmeccaﬁica Company, and Tdkyo—based
Mit_spbishi Elyectric-_C-oirp (MELCO)A

Alenia will p‘rovide. sate’liit»e and transponder capacity options for enabiing-
| EuropeanA‘ céveragé, support. the overall service rollout and | -perform- aircraft
modiﬁcaﬁons in kE'urope and Will proviae the mahagement z}nd téchnibal support for {he'
venture's plannéd netWork‘ operations in Europe. Using their Aéfonavali modiﬁcation
| - and maintenanc¢ (I)rganizétion‘in Italy, Alenia will assist with the design and _ihstallation
of the Connexion by Boeing equipment for aiflinel aﬁd aircraft customers fhro;.ighout

Europe.
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'MELCO will provide satellite and transponder capacity options for venabling
Asian coverage and the management and technical support for the venture's planned

network operations as well. ‘
| -. Alenia and MELCO bring uﬁiqué and valued understandings of the fmarkets they N
B
- serve. The capab1ht1es prov1ded by their people and world- class satelhte design and
manufacturmg facilities wﬂl enhance the overall service mfrastructure and help to brlng
forth this exciting new mobile commumcations service. |
Loral Skynet has 10 satellites coveriﬁg North and South America, Europe and
parts of Asia. About 20 US domestic .and foreign darriers, are putting the high Speed
| Connéxion system in their pl’anes‘ Cdst of _uéirig the service is not yet set but Would'be-
determined partly by the demand fqr thev serQice. LoraI.Skyﬁet dé Brasil, a wholly
'owngd subsidiary of Lorai Space & Comfnﬁnications, is the ﬁrét in-country, private -
ABrazilian;sateHite company bfféring Ku-band s_ervices. The 'cor"npa:r‘ly was foﬁned tb
address opportumtles in the fixed satelhte services market in Brazil and the Amerlcas
The company has the rights and obhgatlons to use the Ku-band ﬁequenmes at the 63
’degl ee West Longltude orbital slot.
| In the alrbome environment, the Connexion service, an éirborne ISP, extend's the -
‘broadband éOnnection to make. cqnhectivity to airline pasvse’nge‘rs thrbughf a mobile
broadband service; whose pfices are éxpeéiedly cokmparable with céllular phone seriéé.
Conn:exion has signed agreements Witf\ Inflight Internet sewicé providers, Satellite -
Company, prospective air]ine partners as well as additioﬁal content ‘a.nd, service
suppliers to create the 'iﬁﬂight‘ vcommqnicatiions venture. The .rﬁrst installati‘onk of
, brqadband for the three carriers are commiitted to equipping a total of 1,500 jets witﬁ the

connection, which would be a large majority of their aircraft. The costs to retrofit an
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existing airliner With the sefvice or to build it into hew commercial jets range in price
ﬁ'orh US$20 to 200 millioﬂn. Other financial terms Were not disclosed.

Cdnne%ion, the. ﬁrst.‘tmly' broadﬁand communication service f"or people on the

move, is the market-leading initiativé working to bring today;s high-speed, cable—qualify

| Internet and company Intranet data services fo the airline passengers;' The‘other related

' technology providers in the market gain a lot of benefits at the same time.

FEDERAL AVIATION AUTHORISATION
. FAA is one of the Aviation Organizations‘ FAA flight guideline for electronic

Federal Communications Commission.

FEDERAL COMMUNICATION COMMISSION
“The international Bureau of Federal Commu,nibétioﬁs C'ommissiqn (FCC) aétion
is a critical step toward ’the .deve'lopment and iifnplémehtation of. the satelliteébased
clement of overall Air 'Tfa.fﬁc ‘Management architecfure. FCC c&nsiders an important
- stakeholder in which supports thé importance and urgency Qf a saiellite-basx;d Ail‘

Traffic Management system.

INFLIGHTNETWORK
InFlight Network is a joint venture from Rupert Murdoch News Corporation one
- of fhe world's leading media companies and év-iatiOn'electronibs specialist Rockwell |
Co}lins. Jefffey M. Wales, CEO of In Flight Network LLC and senior vice pfesident,

News Corporation.
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Ithght Network LLC has long term strategxc development with Globalstar
(GSTRF) and a development agreement w1th QUALCOMM Incorporated (QCOM)
~ which will enable IFN to prov1de low-eost broadband Internet and e-mail services to-

~ existing. commercial airline fleets over parts of North America, proving.

| Global'star, a trademark of Loretl Qualcomm Satellite Sewices, Incorporated; led
| , by founding partner Loral Spaee & Communiea'tions (NY SE: LOR), isa partnershlp of

.the World_'s leading telecommunications serviee providers and eqn-ipment manufaotul‘ers,

| including co-founder QUALCOMM Incorporated, Alenia, Chin_a Telecom (HK),
DACOM, Daimler Chrysler Aerospaee, Elsaeom:(a Finmeccanica Company)-, Hydndai_,
TE.SAM (a France Teleeorrl/Aleetel company), Space Systems/Loral, and Vodafone
AirTouch. - | .

The Companyls .b‘usiness areas include integrated CDMA chipsets and system

‘ soﬁ:ware; technology licensing‘; Eudore® email soﬁware for Windows® aﬁd
© Macintosh® computmg platforms; satelhte—based systems including portlons of the
_Globalstar(TM) system and wireless fleet management systems, OmmTRACS@ and
OmmExpress(TM). QUALCOMM owns patents, wh1ch are essential to all of the
CDMA wireless communications‘ standards'that. have been adopted or proposed for’
'?adoption by standards-setting bodies Worldwide. 'QUALCOMI\/I has lieensed its
. essential CDMA patent portfolio to more than 75 teleCOmmunications equipment
matnufaéturers worldwide. Heetdquartered in_ San Diego, ’Calif, QUALCOMM is
included in the S&P 500 Index and is a 2000 Fortune 500® company traded on the

- Nasdaq Stock Market® under the ticker symbol QCOM.
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 INFLIGHTONLINE
InFligﬁt()nLine (Http://www.inﬂighténline.com ) 1s the pferni’er suppl-iér of web
server softwafe, inflight and Ir_ltranetv servicé.s ﬁrovi‘der o passengers' onboard“
commercial airplanes. Its sysfem_is "platform indepéndent'," meaning that the.c.ompany
can man'ége its software and Internet seryi'ces thfough any of the hard\r;lare systems on

the market.

InF l'ightOnLine Ofﬁces;, in Fort Lauderdalé,, Fla. énd Bellevue, Washington{USA,
i'nﬂightonlinye‘cord ”Da‘vid. ‘“Bruner Pl;esfide;nt; Warren Brown executive vice preside’nt'ovf |
cor’poraté communicationﬂinﬂight Internet Service Provider.

;Inﬂightor‘xline's pfoducts'and services'fnclude 'secure"in-ﬂight e-mail capability,
“hotel and flight rf;servation services, 'streat.riling audio and video with the capabili_ty of
mahaging thousands of movie/aﬁdio ﬁtles, access fo réal—tirﬁe news, weather axwldrsports, :
as well as financial information and on-line shoppiz-lgj The zser\‘fers will open up the Web
'Sités of additional 30 & comrierce stores..

The IFOL servers Will open up to a co—branded content pége which offer Internet
'access‘to its new 1000-store Lycos Shops and more than 50 different web site ‘paﬂners ’
té provide contents on the in—air. syé,tem sucﬁ‘ as Lycos, Ihc., fidelity Investments, -
Landé'End, Hertz and others to provide the broédest \}afiety to the ﬂyihg public.

"Lycosz Inc., (1995) fhe 's leading m_u}ti—bi'and 'n_etwark, acquired a 10~péfcent stake
“in the compaﬁy, with a majvor presence throughout the U.S., Eur(;pej Asia and Laﬁn
América, one of the m_bst visited hubs on thé re}achi‘ngv'one »out of every two Web users.

The Lycos Network is a unified set of Web sites that attracts a diverse audience by

offering a variety of services, including leading Web navigation resources, homepage
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building and other Web community servi’ces and a':comprebensijve ehooping center. The
Lycos Network ie composed of premium sites: Lycos‘com, Tripod, - WhoWhere,
Angeldﬁre, MailCity, HotBot, HotWired, Wired NeWs_, Webmookey, Suck.com,‘
'Myldme, ‘Sobique and Qdote.oom. Lycos.com, Www}lycos.com. Headquartered near

Boston in Waltham, Mass., Lycos; Inc.

| PENTAR AVIONICS
Pentar dvion,ics, a S‘,eattle—based,' is the manofacturer Vo'f the JetLAN airborne
network server.A Revolutionz.n"y‘new. co,mputing oapeb"ilities are available to business
_ eircraﬂ cabins.
| The first PC deeigned to be permanently installed in and'h'ighly‘ integrated With aﬁ
aifcraﬁ cabin. This coneept bringébuhprecedented .new oapabiliti'es and will have the

“same impact on the "office in the sky" as the personal computer has had on work place.

“CDU-ZOO is designed to meet the need for an affordable multi-purpose. By |

comblmng a standard QWERTY keyboard with an mtumve user mterface and a hxgh—
speed processor the CDU—ZOO sxmphﬁes the task of entering text for data link
a_pphcatlons. In addltlon‘, the CDU is comphant with the ARINC 739 protocol. At only
4.5" higb and 2’; deep, .it can be installed virtoelly- anywhere in the cockpit; even very
small cockpits such' és helicopters. Whﬂe VDL~ 200 meets the compatlblhty
‘ reqmrements for ARINC 758, the PENTAR VDL- Mode 2 Radlo is opumlzed :
excluswely for data communications at the fastest data rates avaﬂable whlle mamtammg '
a very low-cost small package It is available as a stand- alone 1 CMU box that-can be

mterfaced via ARINC 429 to other CMUS or as a smgle board m the CMU- 1000 or’

# .
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_CMU-ZOO products. In addition, it is a\_/ailable for OEM use in single board

~applications.

SCREAMINGMEDIA v

ScreammgMedla and MELCO Inc. (SCRM: up $0.07 to $3.25), inflight content
'prowders, will aggregate hcensed content -- 1ne1ud1ng worldw1de, national and local
news_,"sports and features -- from more than 3,000 nublications in its. digital .conten'tl -
network and then filter, .'deliver and instanteneonsly integrate that eontent in the
Connexion service. | :
. Inflight Content Providei‘s, will aggregate - Iieensed content' .-~ }inclu’ding
_worldwioe, national’ and local news, sports and featufes - from. more then 3,000
? publiCations in its digital content netw,ork and then filter, deliVen'and instantaneously
integrate that content in the Connexion service. ScreamingMedia will deliver its o_wn
“content and its technology soluﬁon software will be used to deliver.pfe—oontracted fhirdn :
party content as well. ~T_he cornpany said its Content Engine teennology will ’par'se,'
: nOrmelize process,- c_ustomize and integrate the content as part of the del'i{/ery process.
The content w1lI be used to supplement live telewsxon and radio content, as ‘well as .
'ﬂlght-spemﬁc 1nformat10n Boemg has an effort to add value to the service by mgnmg
memdranda of an agreement with Amerlcan and _Eoropea'n news netwo‘rk like CNN
Inﬂxght Serv1ces Mltsublsln Elecmc Corp., Alenia Spazxo Loral Skynet Matsushita’
' Av1onlcs Systems Corp and CNBC which aggregates digital content for Web sites as

‘well as prov1dmg a technology platform_for content. ‘
Content providers include CNN the parent of CNNfn, as wellb as 'eomoe’[‘itof

" CNBC. The timing of the first installation will be in the second half of 2002. Boeing
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 Co, pusﬁiﬁg ‘Stfonglly té become'thé first widely availabie‘airbome broadband ISP
through itSvConnexion by Boeing service, ;n(_)v’ed tovexpand-the_content aQaiIable on the
- service through a deal w1th ScreamingMedia ‘Inc.’ This ‘confent complements full
/cdmpany Intranet acges§ and infuses the »Conne‘xion by'Bo'eing‘serVice with the ﬁmé-

sensitive data in a global manner.

TELEDESIC
| Telesdic was founded in 1990. Princ’iple shareholders are Craig McCraw; féunder
of McCraw Cellular c()mrﬁunications,' the wérld’s largeét ‘wireless " c,;ommunic_ation v
company aﬁd Bill Gatés, the founder. of Miérosoﬁ thé world’s Iérgest 'combuter software
company. Strategic investors a‘lsd incluae $‘1OO million for 10% of the 4Boeing
-Company, Motorola, Saudi Prin;e_ Alwaleed Bin Tglal aﬁd The Abu Dhébi Inve’stmént

Company.

Teledésic (pronounced "telth-DEH-sic") is‘ a‘pfi\./.ate cbmpany based in Kirkland,
B Washiﬁgton, With offices in Bellevue, §1 'sﬁburb of vSeattlie BmSSGIS,'Belgiﬁr.n; London,‘
United Kingdom; Madrid, FSpain; Ottawa, Canada’; Riyadh, Saudi bArabia; vandv :
Waéhington, DC A_ ‘ | | | o

Te}lede.sic LLC, a satelliteicémmunicaﬁon service 'Company'ha‘s— partnered with
the ‘satéllité mahufachrer_é Alenia Spazio, ktﬁe Finméccanica group in Italy, and US
Lockheed 'Martinv Corﬁmerci__al Space Syvst(erﬁls to build.gl‘obal, broédband -in-the—Sky
satellite Cgmmunicatio.ns " network. Both .Alenia. ‘S.paAzio‘ and Lockheed Martin
- Commercial Space Systems (LMCSS) have experience bﬁilding nbn—geostationary orbit

(NGSO) satellite systems.
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Aléniya Spazio also was the nﬁrst‘ 'sgtellite manufacturerlto build commercial
‘geostationéry Ka-band ‘satél]ites. Alenia Séaziq has pl‘ayed a primary role in the
constructioﬁ of the . telecommunications  satellites Inteléat; Hot Bird, Arabsat and -
Panaméat and has integréted, in lkess than ‘i&vo years, all 72 satellites- of thé Globalstar
cOnstéllatiqn for mqbilé telephony. It is prfme contfactor for a number of Iilationall and
international‘ programs such as Itallsat, Aﬁemis, Sicral, Atlantic B‘ird_ 1, SkyPlexNet and
EuroSkyWay.' |

-LMCSS ’has exxper_iencé in building Tow-cost buses for NGSO sttems vyas well as
" éxtensi?e e;cperiencé developing Ka—bdnd system payloads; ‘tlh‘e brainé of the satellite.
LMCSS designs and builds geostationary and n0n~geostationéry -telecémmunications
’and reinote sensing sa_telliteé for cxistdmers worldwide. LMC-SS is an operating unft,
oné qf the core busineés areas of the Lockheed Martin Corporatién (LMC). LMC has a
41_—year héritage of building reliable sﬁacecraft fo; commeércial and military cUstémers, :
ha\_/ing ljaunched more than 875 spacecrafis and} clocking nearly 1,500 years of on-orbit

performance experience.

Boeing refines the systefn architecture, builds and launches.vthe satellites. T‘hé
“Boeing team o'f‘ 70 engineers helps streamlining its system of low-earth orbiting
sa.te.ﬂites‘ Boeing as the'pri'm‘e ,éontractdr becéuse of its pioneering work in space; its -
experience in managing iar‘ge,' complex global- alliances, its éommitment to aggrészive ‘
cost -and schedule goals; and thé corﬁpanigs‘ shared vision. . | |

- The ‘covmpa,ny has received its‘FederaI Communicatioh's Cdmmission'l_icensve' and
the neceSséry A intefnatioﬁal  spectrum ~ allocation from  the. International _

Telecommunication Union to begin offering service on a global basis. .
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Teledesic is the first licensed satellite communications network that will enable
affordable, worldwide access to advanced telecommunications services such as
computer networking, broadband Internet access and interactive multimedia. Teledesic
will deliver broadband data and value-added services over a global network optimized
for the Internet Protocol. The system will act as a network operator and will support
communications ranging from high-quality voice channels to broadband channels
supporting videoconferencing, interactive multimedia and real-time two-way digital
data flow. The system will use Ka-band to send and receive signals from users. Each
satellite acts as a node in a large-scale packet-switching network. Service is planned to
begin in 2002. Total cost of the project is estimated at $9 billion.

Teledesic's satellites would orbit at about 700 kilometers--50 times closer to Earth
than geostationary satellites. (Figure D.1: Teledesic Satellite)

The Concept of a Network

To ensure seamless compatibility with those fiber networks, it i1s important that
the satellite network have the same essential characteristics as fiber. Those
characteristics include broadband channels, low error rates, and low delay. The
advanced digital broadband networks will be packet-switched networks in which voice,

video, and data are all just packets of digitized bits.
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Figure D.1. Teledesic Satellite.

A decentralized network offers other advantages of distributed topology provide
greater reliability. Redundancy and reliability can be built more economically into the
network rather than the individual unit. Geostationary satellites will continue to have an
important role to play, particularly for broadcast applications where their large footprint
is advantageous. But increasingly, geostationary satellites will co-exist with non-
geostationary orbit (NGSO) satellite networks.

The Teledesic Network will provide a means to help extend these switched,
broadband connections on demand anywhere. . Teledesic provides for seamless
extension of, not competition to existing network. Unlimited gateway rights allow

service providers to interconnect their networks with the Teledesic network. (Figure

D.2)
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Figure D.2. Teledesic Network.

| .TENZiN_G )
'A]aﬁ Pellegrini, the President and Chi‘ef Operating Officer
| Fiﬁanqial Terms | | |
R Teﬁzing ,pértﬁers with Taikoo Aviation Technologies Limited ($ 10 million and
| _subéidiary of Cathay Pacific Airways). »
The éompany préviously announced $12 million .in funding during its first
round, which was led by international telccomrﬁunications investment firm Fremont

Group. Other investors in the next round include leading venture capital and aerospace

: ‘comp‘aﬁieé, TH Lee, Riverside Management Group, JGL Invéstments, Deutsche Bank
and ITOCHU Corporation, as well as private shareholders. Airbus bought a 30 percent’

stake in Seattle-based Tenzing, valuing the private company at $148 million. The )
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agreement mekes Tenzing the primary }supplier ef in-flight Internet vs_ervices equipmenf :
to Airbus. | | o
Product. and ifs customers

* Tenzing has commitments from six avirli'nes‘ to employ the system, Virgin
AAthantic. a;lrlines,‘Cathy' Pacific, Singapore Aifﬁnes, Air Canada, Scandinavian Airlines '
andeérig Airlines. The company expec‘és to have fhe service running in 50-aircrafts by
the end of 2001, 200 planes by the end of 2002 and‘ 500 planes by the end of 2003.- -

| Tenzing already has ébout 8,000 customers signed up in North America to use
the service. Selections will be ba_sed on the speciﬁc needs of the customers in different

regional markets

XCELERATEf_,n
: ’Ebu-sines;s Selntion | |

Xcelerate designs to equip airplanes‘vw.ith aceess for passengers, neteé that seme
airiines.’, Xcelerate removed the vﬁrst‘cla'ss‘ seats of Delta Airiine to focus on nusiness
customers as the communications venture ;’)'Ian.' It represents the most profitable
se'gment for the airlinee. The'stijategy of the company is f\d meet up the requirernent and

the market needs of the airline company and the customers of the aircraft maker.
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