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Executive Summary

This document has been produced as part of the Wireless Cabin Project, part-funded by the European
Commission under contract IST 2001 37466. The Wireless Cabin project, co-ordinated by DLR and
including some major industry partners, aims to build a working demonstrator system, proving the
feasibility of providing wireless services in a passenger aircraft. The Wireless Cabin project includes a
work package, 3100, which provides a market survey to establish the demand for the Wireless Cabin
servicesl. This work is to be undertaken by ESYS plc with contributions provided by several of the
consortium members. This report is a deliverable under this project and describes findings made as a
result of the market survey activities undertaken by ESYS and consortium partners. For a complete
understanding of the processes involved, the reader should also refer to the associated report, IST-
2001-37466 WirelessCabin Deliverables number — D4 Markey Survey Plan, 20" September 2002.

Survey objectives
The market survey had the following objectives:

To derive traffic estimates and capacity requirements for Wireless Cabin services in order to
support the technical design of the Wireless Cabin demonstrator;

To identify potential services that could be provided in aircraft fitted with a Wireless Cabin;

To identify additional, out-of-aircraft, services that could be provided in support of the Wireless
Cabin services;

To identify the value chains and business relationships that would be necessary to support the
Wireless Cabin concept;

To achieve the above objectives by performing surveys involving airline passengers, airlines and
other relevant industry sectors;

To provide recommendations and requirements that are useful for the technical design,
implementation and trials workpackages.

The challenge for this market survey was to produce meaningful and timely information to ensure that
the project’s technical workpackages take full account of users’ current and future needs. ESYS used
a combination of market research approaches to deliver both breadth of coverage and depth of detail.

Key Findings and Recommendations

This paper presents an assessment of the market for the provision of voice and data services within
passenger aircraft. It has achieved this through surveys of airline passengers, airlines and associated
industries. The assessment has taken the form of quantitative and qualitative analysis with the
principle purpose of identifying parts of the market perspective that will influence the technical design
of the Wireless Cabin project demonstrator. Survey data has been used to support baseline

1 The information in this document is provided as is and no guarantee or warranty is given that the information is
fit for any purpose. The user thereof uses the information at its sole risk and liability. Furthermore, data,
conclusions or recommendations in this report are provided on the basis that such information is subsequently,
and prior to use, verified by the party wishing to use that information.
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calculations regarding bandwidth and data volumetric calculations, recognising that these will change
as the market develops, as technologies mature and change and as passenger s expectations mature.
Some preliminary business analysis is presented, illustrating the nature of the value chain that might
be involved in the supply of Wireless Cabin-type services, again recognising that these will change as
the market develops and matures.

In summary, and without repeating many of the conclusions that are provided within this paper, the
following key points have been identified:

The industries that would be involved in the creation of a commercially viable Wireless Cabin-type
service, i.e. the airline, satellite and mobile communications industries, have had a very difficult
time over the last two years. Many companies are making losses or worse. The business
proposition behind Wireless Cabin therefore needs to ensure that there is a compelling business
case if investment in the idea is to be achieved. In all likelihood, this will require a complex
collection of business benefits targeted at producing additional revenue, shareshift and operational
cost savings. A proposition which is based upon the assumption that airlines simply have to "keep
up" with the services their competitors provide will not be sufficient in today s economic climate.

There is evidence among passengers, the airlines and the associated industry that wireless
services are or will be in demand, for a number of different reasons. For the passenger, the ability
to use their own mobile phone, preferably billing direct to their terrestrial mobile operator, is a
valuable service, provided that issues such as noise nuisance can be solved. In addition, for many
passengers, the ability to access their e-mail and a variety of Internet services is of strong interest,
provided that issues such as device configuration can be solved. Wireless technology is expected
to be beneficial to the airlines, offering them the chance to take significant weight out of their
aircraft and reduce maintenance costs. Wireless technology also offers them the opportunity to
improve support for crew services and aircraft maintenance, whilst enabling them to be more
flexible in the way that equipment is deployed within the aircraft. The key concern is associated
with aircraft safety and passenger perception thereof, i.e. that the wireless technologies must be
proved not to interfere with aircraft flight and navigation systems and that such flight certification
can be achieved on a global basis.

There remains a degree of uncertainty in several areas of the technical and commercial design of
a fully-fledged Wireless Cabin. One of the key drivers is to ensure that the satellite capacity
provided to the aircraft is efficiently utilised. This strongly depends on passenger habits, a factor
that will undoubtedly change once the first services are established and demand grows. Subtle
factors, such as the apparent difference in usage patterns displayed by passengers in different
parts of the world, need to be properly understood and factored into the creation of a commercial
service. Passenger usage is, in turn, driven by developments in mobile telephony and the
computer industry. For example, the take-up of 802.11 (Wi-Fi) or the convergence of mobile
telephones, PDAs and laptop computers, will strongly influence the technical design of wireless
services in aircraft.

The survey work described in this report has succeeded in meeting the original objectives set for this
element of the Wireless Cabin programme - it has derived traffic and capacity requirements, identified
a variety of services that could be provided by Wireless Cabin, including several out-of-aircraft
services. It has also captured the complexity of the value chain and stakeholder relationships,
identifying a number of commercial and operational issues that will need to be solved in order for
Wireless Cabin to be successful. Overall, this work shows the value of understanding the market and
commercial environment in which a highly technical endeavor like Wireless Cabin has to operate.
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1 ABOUT WIRELESSCABIN

The world is becoming increasingly connected. The advent of the Internet, mobile telephony and
mobile computing has made it easy to access information from anywhere in the world, with some of
these services becoming an integral part of modern business life. People are increasingly adopting an
“always on” attitude, where they expect to be in contact with work, friends and family on a 24 hour
basis. One place where this ubiquitous access is not yet available is in passenger airliners. However,
this is about to change. The WirelessCabin project, supported by the European Commission, is
working towards designs, standards and a demonstrator to provide connectivity in flight. The
technology will be based upon emerging standards including UMTS for mobile telephony, with 802.11
and Bluetooth for mobile computing devices. The key attraction is that passengers should be able to
use their own equipment (mobile phone, laptop or PDA) to access the offered communications
services.

Wireless access is seen as the key to mass adoption of these services, principally because of the
large operational savings that these technologies will offer the airlines but also because of the rapidly
increasing use of wireless technologies in consumer devices. The WirelessCabin project is primarily
focused on ensuring that these wireless technologies can operate successfully together within the
environment of an aircraft whilst meeting flight safety standards. However, the project also has to
consider the wider impact of passenger demand, changing wireless communications standards and
evolving airline business requirements.

This document presents part of the early work undertaken by the WirelessCabin project, specifically,
the analysis of the market demand for such services. Market surveys and face to face interviews were
used to derive data on the type of services demanded, how those services might be used and how
they might be paid for. This information has been analysed to provide valuable insights that have
directly impacted the design of the WirelessCabin demonstrator. Furthermore, the findings allow the
services to be designed in a way that makes them most attractive to airlines and their associated
business partners, maximising the chances that the technical approaches developed under the
WirelessCabin project are adopted by the target industries.
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2 METHODOLOGY

This document has been produced as part of the Wireless Cabin Project, part-funded by the European
Commission under contract IST 2001 37466. The Wireless Cabin project, co-ordinated by DLR and
including some major industry partners, aims to build a working demonstrator system, proving the
feasibility of providing wireless services in a passenger aircraft. The Wireless Cabin project includes a
work package, 3100, which provides a market survey to establish the demand for the Wireless Cabin
services2. This work is was undertaken by ESYS plc with contributions provided by several of the
consortium members. This report is a deliverable under this project and describes findings made as a
result of the market survey activities undertaken by ESYS and consortium partners. For a complete
understanding of the processes involved, the reader should also refer to the associated report, IST-
2001-37466 WirelessCabin Deliverables number — D4 Markey Survey Plan, 20" September 2002.

This section introduces the objectives of the survey, examining options, issues and constraints that
were placed upon the survey. The remaining parts of this section identifies the basic approach which
has been used during the study.

2.1 Survey objectives

The market survey has the following objectives:

To derive traffic estimates and capacity requirements for Wireless Cabin services in order to
support the technical design of the Wireless Cabin demonstrator;

To identify potential services that could be provided in aircraft fitted with a Wireless Cabin;

To identify additional, out-of-aircraft, services that could be provided in support of the Wireless
Cabin services;

To identify the value chains and business relationships that would be necessary to support the
Wireless Cabin concept;

To achieve the above objectives by performing surveys involving airline passengers, airlines and
other relevant industry sectors;

To provide recommendations and requirements that are useful for the technical design,
implementation and trials workpackages.

The challenge for the market survey is to produce meaningful and timely information to ensure that the
project’s technical workpackages take full account of users’ current and future needs. ESYS proposes
a combination of different market research approaches to deliver both breadth of coverage and depth
of detail.

2 The information in this document is provided as is and no guarantee or warranty is given that the information is
fit for any purpose. The user thereof uses the information at its sole risk and liability. Furthermore, data,
conclusions or recommendations in this report are provided on the basis that such information is subsequently,
and prior to use, verified by the party wishing to use that information.
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2.2 Survey Options and Approach

Various options were considered for use in this survey and were described in detail in a previous
publication3. In summary, the selected approaches included:

Background research based on existing studies and current news information;
Online survey for passengers;

Telephone and e-mail survey for operators and equipment manufacturers;
Telephone or face-to-face interviews with airlines;

Workshops and focus groups for airlines;

Different approaches were used for the three categories of respondents (passenger, airlines and
general industry). The airline passenger audience for the Wireless Cabin is very large and diverse.
Given the resources available to the project, it was found to be most effective to conduct a web-based
survey, which allowed contact with large numbers of respondents and automatic processing of data.
Interest was created in the survey by promoting it in online newsletters and portal sites.

In parallel with the airline passenger survey, a series of interviews was arranged with service /
equipment providers e.g. content providers, airline communications systems manufacturers, mobile
phone services, wireless ISPs. A large proportion of these interviews were undertaken at the WAEA
Conference in Seattle.

The airline companies audience for the Wireless Cabin is much smaller and, given the commercial
sensitivity of development in this area, is was not expected that they would respond well to a survey by
whatever means. It was found that a variety of different approaches were needed, ranging from
telephone interviews and e-mail questionnaires to face-to-face interview. The majority of telephone
and face-to-face interviews took place in the UK but was supplemented by focus groups and
workshops undertaken in Germany.

The schedule for the market survey was planned to take place over a period of 12 months®, although
the bulk of the data capture and analysis took place before the end of 2002. Early versions of the
results have been made available within the Wireless Cabin team in order that the technical design
could progress.

The market survey activities undertaken as part of the WirelessCabin programme was led by
ESYS plc with support from several consortium members, including Ericsson, Inmarsat, KID-Systeme
and Siemens. In particular, KID-Systeme undertook a number of workshops and focus groups,
primarily with European airlines. They provided input to other areas of the market survey such as
analysis of the value chains and service operator business cases, as well as technical input into data
volume estimates. In addition, Siemens provided market data on the developing demand and potential

3 1ST-2001-37466 WirelessCabin Deliverables number — D4 Markey Survey Plan, 20" September 2002.

6 Development and Demonstrator of Wireless Access for Multimedia Services in Aircraft Cabins (Wireless Cabin),
Consortium Proposal IST-2001-37466, February 2002.
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market size of UMTS, W-LAN and Bluetooth technologies. Inmarsat offered their existing market
survey data that is being used for the background research, as well as valuable insights into the
developing markets, as seen from the satellite operator’'s perspective. Ericsson provided valuable
market trend data, especially in the area of UMTS and Bluetooth technologies and handset design.

2.3 Key Successes, Issues And Constraints

There were a variety of successes, issues and constraints that were experienced during the collection
and of data for this market survey. They included:

The online survey generated several hundred responses, which was significantly in excess of the
number of responses that would have been achieved using face-to-face interviews, given the
scope and scale of this market survey;

A large number of unsolicited comments were supplied by respondents using the online survey,
adding valuable insights to the analysis of passenger demand;

The completion rate of the online questionnaire was very high, with over 90% of respondents
completing all the questions, illustrating that designing the survey for speed of completion was the
correct decision;

The views of all respondents changed very rapidly due to economic and market conditions. The
rate of technical change also influenced some respondent’s thinking in some areas of research;

Service providers and airlines were reluctant to respond to the survey when they regarded the
Wireless Cabin project as competition to their own in-house innovations and services;

The scale of the market survey precluded large-scale primary research. It was originally assumed
that all market data could be extrapolated from the smaller, Europe-centric sample to predict wider
demand patterns but there is now an element of doubt over the validity of this approach. It was
found, anecdotally that demand patterns were significantly different between the US, Europe and
the Far East. However, further research would be required to quantify this. This view is consistent
with the general market view that users in different regions of the world have different exposure
and attitudes towards communications technologies (for example the use of mobile phone
technology is much more common in Europe than the US);

During the airline surveys, US airlines were notably reluctant to answer questions, by e-mail or
telephone. One airline explained that security policies precluded them from answering such
surveys. The events of September 11th 2001 had undoubtedly had a major impact in this respect.

All of the airlines were generally more sensitive about revealing their views on business
propositions such as providing data services in passenger aircraft because of fear that they may
lose competitive advantage.

From the successes, issues and constraints identified, it is clear that the approaches and methodology
selected during the preparation of this market survey were correct. There were some findings that
identified a need for further research and these have been highlighted in Section 9.

Page 10



WirelessCabin — Market Survey and Recommendations - Deliverable number — D5, © Copyright 2003

ESYS plc, Ericsson, KID-Systeme and Inmarsat

3 BACKGROUND RESEARCH

3.1 General State of the Target Market

The target market for the Wireless Cabin proposition must be considered to be principally the airline
industry. However, in the periphery, there are a number of additional players operating within various
market sectors. The two obvious sectors for inclusion are the mobile telecommunications sector and
the satellite communications sector. As a starting point, a business proposition which involves the
airline industry, the mobile communications industry and the satellite communications industry could
not really be targeted at a more depressed collection of industry sectors.

The general downturn in the world economy, combined with specific events such as the tragedy of
September 11™ 2001, the war in Iragq and the recent outbreak of SARS in the Middle East have all
combined to create a severe downturn in the fortunes of the world’s airline industry. Major airlines
such as Lufthansa, SAS and Alitalia have recently (mid May 2003) issued warnings that they will post
significant losses in the current financial year. KLM, the Dutch carrier, has already reported their worse
results for 84 years”. Jiirgen Weber, chief executive of Lufthansa, has been quoted recently as having
said that “Air transport worldwide is facing the greatest economic crisis ever — the situation has never
been so serious”. North American airlines United Airlines and Air Canada are operating under
protection from their creditors having filed for bankruptcy in April.

Already the impact of such difficult business conditions is being felt with airlines like Australia’'s Ansett
already in liquidation while others are being forced into mergers (e.g. Varig and TAM of South
America) in order to cut operational costs. Following losses of €131 million for the first quarter of 2003,
Swiss International Air Lines has confirmed that it plans to cut about 3,000 jobs - about a third of its
workforce - and scrap 34 aircraft as it strives to survive the turbulence rocking the global aviation
business. The company, born last year out of collapsed carrier Swissair and regional subsidiary
Crossair, has been losing about €1.25m a day.

Lufthansa, which posted losses of €414m for the first quarter of 2003 has already grounded 70
aircraft. Air Canada has experienced a drop of 60% in their traffic to Asian destinations and has
grounded approximately 40 aircraft, demanding 10% across-the-board cuts in worker salaries. There
is general consensus in the industry that the future will involve a large number of company mergers
and that this ‘shake-out’ will last for two to three years before stabilising. The result will be a small
number of global airlines and a few niche airlines. At the time of writing there are rumors within the
industry that British Airways is going to bid for Virgin or British Midland and that Virgin were also in
partnership/merger talks. Such developments are likely to be the first of many over the coming years.

Interestingly, the Canadian Imperial Bank of Commerce has agreed to pay Air Canada an advance
payment of some €250m to retain its Aerogold Visa credit card deal, giving the bank access to the
airline’s database of wealthy credit card users. This illustrates that premium airline passengers are of
tremendous interest to commercial organisations within the airline and external to the industry (this
becomes a significant factor when considering some of the possible value chains and business
propositions that might arise as a result of WirelessCabin).

7 Sources for this analysis include the BBC, Financial Times, CNN and other news agencies.
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In BTC’s 2001 U.S. Business Travel Survey8, conducted in March and April and published in June, the
average annualized cost reduction goal for total domestic U.S. travel and entertainment expenses was
28%. The survey also found that 86% of survey participants indicated that some portion of travel
cutbacks planned for 2001 were intended to be permanent in nature. In more general terms, the 2002
survey results indicated major airlines face continued reductions in the number of corporate travellers
flying on their airplanes as well as increased pressure on yields due to availability of a variety of quality
technological and non-technological substitutes to the commercial airline product. The low-fare airline
segment of the industry has finally established a solid base of support among large buyers of air
transportation services. Low-fare airlines report a willingness by corporations to enter into contracts
where there was resistance in the past. 72.8% of survey participants indicated their organizations
increased the number of segments flown on low-fare airlines in 2001 and 68.5% said they plan to
increase use of low-fare airlines in 2002. Low-fare airlines are benefiting from several factors. Above
all, they offer affordable business airfares in a fare structure that is simple and easy for travellers to
understand and embrace. This explains, in part, why the use of low-fare airlines by large corporate
buyers of air transportation services is on the rise.

Overall, the airline market represents an extreme challenge in terms of building and promoting the
Wireless Cabin proposition. However, the Wireless Cabin has a little time on its side, not expecting to
be near an operational offering for another 24 months at least. By this time, the airlines will have
completed the first stages of mergers and operational rationalizations (although it will take several
years for the integration of those operations to be complete). The newly formed airlines will be looking
for differentiators that allow them to capture market share — the provision of wireless voice and data
services could be an attractive offering.

3.2 Supporting Market Surveys

This section includes summaries of several market surveys that are relevant to the Wireless Cabin
surveys. Some of the key findings are reproduced herein in order to calibrate this study’s findings and
to help identify any major discrepancies.

3.2.1 The BRAHMSS Study

The BRAHMSS study (ESA Contract 14444/00/NL/DS) examined the provision of communications
technologies including Internet access and e-mail within an aeronautical environment. The study
included a market survey “Task 2 — Wide-band Aeronautical Services Market Analysis”. Many of the
study findings are relevant to the Wireless Cabin analysis. Key findings included:

The airlines thought that e-mail, cellular phones and Internet access were the most important
services to offer in the future, with passengers being prepared to pay for such services;

Other services in demand included access to movie libraries, live television and destination
information, however, generally passengers did not expect to pay for these services;

Over 60% of long-haul passengers and 25% of short-haul passengers would like access to full
Internet services on board an aircraft. The average price for such access was expected to be
$13.80 per flight;

8 2002 U.S. Business Travel Survey, Conducted By Business Travel Coalition, April 23, 2002
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Over 50% of long-haul passengers and 28% of short-haul passengers wanted to be able to use
their own mobile phones on board the aircraft. Passengers expected to pay an average of $0.87
per minute and half of the respondents would prefer to pay via their own terrestrial mobile
telephone bill;

Only 30% of passengers were willing to pay to gain inflight access to their e-mail accounts and
were willing to pay an average of $12.20 per flight;

Although business passengers are generally targeted by the airlines as the most likely to demand
services such as telephony and Internet, less than 20% of the respondents actually undertook
work during their flights;

Laptops and PDAs were the two most likely pieces of equipment to be carried onto an aircraft by a
passenger;

E-commerce and video conferencing were generally identified as the least demanded services.

3.2.2 Inmarsat Studies

Inmarsat undertake regular and frequent analysis of the market for aeronautical services, in order to
understand where best to direct their development efforts. Inmarsat made available several market
studies, which are relevant to the findings of this report. The research was undertaken by Continental
Research, in April 2001 and the Travel Research Centre, in January 2002. Key findings included:

There is a great deal of uncertainty about the state of the airline market and many companies had
not formed a clear view on their strategy for inclusion of in-flight data and voice services ;

In-flight telephony (referring to seatback telephones) needs to be cheaper and more reliable;

North American and European passengers were significantly more likely to want to use an in-flight
phone than passengers from other parts of the world;

Calls were most likely to be made for business reasons, followed by calls made to inform friends
and family of travel plans or delays;

The vast majority of passengers would not choose an airline on the basis of the telephony
services offered;

Passengers expected to pay between $1 and $5 per minute to make a call;
The majority of passengers would prefer to use their own mobile phones to make in-flight calls;

Apart from telephony, the ability to send and receive e-mails was the most demanded new
service;

Company credit card payments for services are preferred,;

Approximately half of passengers travel with a laptop or a PDA;

3.3 Take-up of wireless technologies

One of the key influences in the success or otherwise of the Wireless Cabin proposition is the take-up
of the underlying wireless technologies, i.e. the use of 802.11, Bluetooth and UMTS. Without the mass
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adoption of such technologies in the home and workplace, there is little reason to suppose that the
use of mobile phones, computer laptops or PDAs will become commonplace in commercial airliners.

Detailed analysis of the take-up of wireless technologies is a large and complex undertaking, well
beyond the scope of this study. The particular subject of mobile and wireless technologies are also
particularly difficult to predict as developments that were hailed as ‘revolutionary’ are consigned to
obscure market niches while seemingly pedestrian technologies (e.g. SMS) go on to become
dominant in the field of mobile messaging. However, it is useful to try and identify some recent trends
related to these technologies in order to assess whether there might be any impact on the way in
which Wireless Cabin is designed or the business structures that are proposed for its use. Therefore,
the key is to try and identify changes and trends that will:

Drive the mass adoption of the three Wireless Cabin technologies (802.11, Bluetooth and UMTS);
Drive their widespread use in locations such as hotels and airports;

Over the last 3-5 years, many analysts have forecast rapid growth in wireless technologies together
with services based on their use. Most of these forecasts have not delivered, largely as a result of a
general downturn in the world economy but also as a result of a loss in confidence in technological
developments following the collapse of the “dotcom” era and the malaise facing the global
communications industry. Part of this malaise was specifically to do with UMTS, the so-called 3"
generation mobile communications technology, where spectrum licenses were obtained at huge cost
to a number of major telecommunications operators, only to disappoint by the slow infrastructure roll-
out and the lack of available handsets capable of utilising the technology. However, this position is
changing as several handsets are now available and the first services are starting to operate within
Europe (for example, Hutchinson’s “3” services). Although there is still a great deal of skepticism about
the take-up of 3G services, the recent introduction of new services such as picture messaging, news
services and location-based services are finally starting to build appeal for users to upgrade their
equipment and services. Approximately 70% of Europeans use a mobile phone which they will replace
with more advanced ones and gradually adopt operators new mobile Internet services.

Bluetooth is a slightly different case. Bluetooth, originally defined in 1998 by a consortium of industry
players including Nokia, IBM, Toshiba and Microsoft, was targeted at providing wireless linkage
between a wide variety of electronic devices, primarily between mobile devices and static PCs. The
provision of Bluetooth with mobile phone devices is becoming commonplace. Forrester® forecasts 286
million Bluetooth-enabled phones, laptops, and PDAs in Europe in 2008 compared with 53 million
WLAN devices -- mostly laptops. Many new mobile handsets incorporating Bluetooth have now
shipped, including about one million Nokia 7650 and the Sony-Ericsson P800 smartphones. Major
chip manufacturers such as Intel and Texas are integrating Bluetooth into mainstream processing and
communications chips, improving device performance but also indicating a high level of acceptance of
the usefulness of Bluetooth amongst the manufacturers. The Bluetooth Special Interest Group (SIG)
has been looking at the next generation specification, with version 1.2 close to release, adding
adaptive frequency hopping.

For wireless systems (i.e. 802.11-based devices), the hope was that adoption of the technology into
the workplace should have made the technology ubiquitous by now. Although wireless local area
networks (LAN) have been available for over 10 years, the take-up in corporate organisations has

9 WAN and Bluetooth Update, “Beyond the Hype”, Forrester, June 2003
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been slower than originally hoped, mainly because the investment already made by many businesses
in wired LANs has meant that further investment in replacing such communications infrastructures
(which already meets the needs of the business) with wireless alternatives has not been attractive.

If corporates are not to lead the adoption of wireless networking, then a second hope has been the
establishment of so-called “hotspots” — wireless access in public places such as stations, airports or
major shopping centres — allowing laptop and PDA users to access Internet, e-mail and other similar
services while away from home or the workplace. In general, wireless LAN access is more common in
the US than in Europe. There has been a significant amount of market hype surrounding the provision
of public hot-spots, with many companies believing that there is huge latent demand. Over the next
five years, it has been predicted0 that the worldwide number of available commercial hotspots will
increase at a compound annual growth rate of nearly 57% while the number of worldwide hotspot
users will approach 25 million with the global market growing to 32,500 locations generating revenues
of $1.4bn (£800m). Currently there are about 1,000 public hotspots available throughout Europe in
airports, hotels and retail outlets (like cafes), as well as corporate premises. However, more
pessimistic views argue that this sort of growth is unrealistic given facts such as the low ownership of
laptops in Europe (approximately 10% of Europeans own or use a laptop) and only a fraction of these
machines are equipped with wireless LAN capability, a prerequisite for the use of such services.
Technical factors also make it unlikely that business users will rely on this form of communications -
coverage is patchy and unreliable with difficulties in roaming and billing remaining unresolved.

Other factors remain a hurdle to the take-up of wireless LAN, such as the lack of integration of
wireless technology into laptops, requiring the user to buy, install and configure the wireless devices
(with the exception of a handful of manufacturers, such as Apple, who wireless enable their entire
product range).

New solutions, such as Toshiba’s hotspot in a box, which provides a cheap wi-fi solution, will allow
small organisations and retail outlets to provide wireless access in their premises, in the UK this has
the added convenience of an integrated billing service, provided by British Telecom. By mid-2004
British Telecom hopes to have increased the number of hotspots tenfold across the UK, from the
current number of 400. Other more ambitious ventures are looking at the provision of access points in
pubs and clubs. However, while these organisations are predicting that the availability of wireless LAN
enabled devices and laptops will create significant demand amongst users, others believe that the
majority of users will only utilise the technology in their home networks and workplace (if present).
This, coupled with the fact that only a small percentage of hotspots will experience sufficient traffic to
generate revenues that will cover costs, is likely to mean that public access to wireless LAN hot-spots
will not be a realistic commercial proposition for several years. In the meantime, the uptake of UMTS
may provide consumers and business users with the mobile data and voice services that they require,
making wireless LAN technologies even less appealing outside of home and office networks.

3.4 Connexion by Boeing

Connexion by Boeing is a subsidiary of Boeing, the aircraft manufacturers. It deserves special mention
in the context of Wireless Cabin because of the services that it has recently started to offer. It serves
two market segments: commercial aircraft operators and their passengers and executive aircraft,
including operators of private and government executive jets. Connexion provide the technology that

10 |pcC Study, “Worldwide Hotspot Forecast, 2002-2007”, June 2003
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allows passengers to access the Internet, personal and business e-mail accounts and company
intranets. In some senses, Connexion are providing the technology that WirelessCabin is trying to
develop. However, Connexion is in its infancy as a company and its technical offerings are largely
limited to providing wired connections to passenger’s laptops (although they have recently started
offering a wireless solution for use in aircraft). Connexion do not offer voice connectivity (e.g. GSM or
UMTS) nor do they offer connectivity to Bluetooth enabled devices.

The Connexion by Boeing service is currently available to the executive services market in the United
States, including operators of private and government aircraft. Commercial airline passengers have
been introduced to the service in the first quarter of 2003, with both Lufthansa German Airlines and
British Airways undertaking three-month service demonstrations. Japan Airlines and Scandinavian
Airlines System (SAS) are also considering plans to equip long-range jetliners in their fleets with the
service beginning in 2004. Full-scale launch of the Connexion by Boeing service is scheduled for early
2004, beginning with trans-Atlantic and Asia-Europe routes.

In late 200211, regulatory agencies from Ireland, Norway, Denmark, Belgium and The Netherlands
granted authorisation for Connexion to use a range of Ku-band radio frequencies for its services. The
authorisations have been granted in support of service demonstrations with Lufthansa German Airlines
and British Airways that began in 2003. These two air carriers are pioneering the use of broadband
connectivity onboard commercial aircraft having undertaken service demonstrations in January and
February this year. According to Connexion, British Airways have said that 75% of its business
travellers take laptops on board and its research has shown that most of them were "extremely or very
interested" in having internet access during the flight. Connexion have provided indicative pricing for
passengers who want to use the service of approximately $30 per flight12,

Connexion represents an interesting dilemma for the Wireless Cabin project: In one sense the
existence of the company validates the underlying concept of Wireless Cabin and shows that it is very
important for a European solution to be developed in parallel with the US-based offering. In another
sense, Connexion are creating the same technology that the Wireless Cabin project hope to create,
perhaps duplicating effort and repeating the same work. However, there are a number of reasons why
the creation of the Wireless Cabin project remains a valuable undertaking, including:

Wireless Cabin is European and will support the creation of leading-edge technology and business
offerings within Europe, providing competition to what would otherwise be an American monopoly;

Wireless Cabin project is more technologically ambitious than any other current undertaking
because it aims to simultaneously introduce 802.11, Bluetooth and UMTS technologies into
airliners.

Safety implications are one of the major issues associated with the use of wireless in airliners (i.e.
that these systems should not interfere with the aircraft control or navigation systems). The fact
that these issues are being covered from both a US and a European perspective will give added
confidence to the users (the airlines and their passengers) as well as providing a smoother path to
obtaining worldwide certification and standardisation of the technologies.

11 Source: Connexion by Boeing web site.

12 Note: The charges levied by Connexion by Boeing are not publicly available - this figure is derived from various
forms of publicity associated with the trials that have been conducted with various airlines.
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3.5 Overall Impact on Wireless Cabin

By considering the overall state of the airline market, surveys that have addressed similar issues as
the current work, the take-up of the Wireless Cabin technologies and the availability of commercial
offerings it is possible to conclude the following:

The airlines need a value proposition based on Wireless Cabin that provides operational cost
savings as well as the opportunity to increase the number of premium rate passengers;

Wireless Cabin will be difficult to sell to airlines in the short-term as these organisations go through
a period of rationalisation and mergers. In addition, the emergence of a smaller number of airlines,
with a definite two-tier structure (global long-haul and low cost short haul operators) may reduce
the need to provide both data and voice services in the same aircraft;

The results of the Wireless Cabin surveys are very similar to previous market surveys (as will be
seen in the following sections), showing that little has changed in terms of users requirements or
expectations for these services — e-mail, messaging and general Internet access are the services
in greatest demand;

Take-up of wireless LAN technology is likely to be slower than hoped as it relies on demand
generated by users of corporate and home networks. Conversely, the take-up of UMTS and
Bluetooth technologies, providing voice and data services, may eventually overtake wireless LAN
as the connection method of choice for mobile users. Interestingly, because the US are bigger
users of wireless LANs whilst making less use of mobile phones this conjecture may only be valid
in Europe — the situation in the US may be the reverse.

The three technologies (802.11, Bluetooth and UMTS) are at varying levels of user adoption.
However, it seems likely that mass adoption within the next 18-24 months will occur. Wireless
Cabin may therefore be considered very timely as it will conclude its studies, with the possibilities
of going to fully-fledged trials, just as strong interest in these technologies starts to increase.
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4  RESULTS OF THE WEB-BASED SURVEY OF AIRLINE
PASSENGERS

The airline passenger audience for the Wireless Cabin is large and diverse. Users could be from any
country, flying for business or leisure, long or short-haul, first/business class or economy. For this
reason, a web-based survey was identified as the most appropriate method for market research.

ESYS undertook an online survey which was made available to the public between September 2002
and January 2003. During this time it gathered approximately 300 respondents (although a small
number of responses were later excluded because they were duplicates or incomplete). Users were
asked to complete a questionnaire comprising 15 questions. The structure of the questionnaire was
linear, without branching. It was designed to be completed quickly because respondents generally
show poor completion rates for long or complex surveys. The survey was made available in several
languages, including English, French, German, Italian and Spanish.

The respondent profile was as follows:

81% of the respondents were from Europe, 7% from the US and 7% from Asia Pacific. The
remainder of the respondents were divided between Africa, the Middle East and South America.

Respondents averaged 10 one-way flights per annum for business purposes and 4 one-way flights
per annum for leisure purposes.

78% of the respondents usually travel as a standard class traveller, 21% usually travel business
class, only one respondent usually traveled first class.

8% of respondents classified themselves as intensive workers on aircraft, 22% as regular workers,
20% as occasional workers, 21% as quiet users (i.e. they seldom work on an aircraft) and 11%
who don’t work on aircraft. Users were also given the choice of whether to classify themselves as
multimedia workers (e.g. video, audio, etc) and 18% of respondents chose to classify themselves
in this way.

Although this survey has a strong European bias, there were sufficient numbers of responses gained
elsewhere to ensure that some regional comparisons were possible. The proportion of business class
to standard class respondents would seem to be lower than the average expectations of airlines but
may reflect the changing habits of passengers in the current economic environment whilst also
reflecting the type of respondent who will complete an online questionnaire (i.e. company chief
executives are unlikely to complete this questionnaire).

4.1 Service Demand

In this section we present the general perception of demand amongst passengers. This was based
upon a very simple question, “What is the importance to you of the following when selecting an
airline ?”. A number of options were then provided, allowing the respondent to select answers of “very
important”, “quite important” or “not important”. The purpose of this question was to find out whether
the provision of Wireless Cabin type services in an aircraft would cause passengers to change their
preferred airline, so-called, “shareshift”. The respondent was not asked to prioritise the services.
Figure 4-1 shows the results, with answers displayed as a percentage of the total number of

responses.
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Figure 4-1 Influences for Shareshift

Several features are immediately obvious from these results. For example, there is unequivocal
importance placed upon in-flight comfort and service. There is also strong importance assigned to
value of the air fare and availability of the flight. The answers are, generally, what might be expected.
On the matter of providing facilities for use of phones and laptops (i.e. the Wireless Cabin services),
the demand was less obvious with only 13% of respondents stating that it was very important and
nearly 50% of respondents saying that it was not important. Interestingly, only 9% of people qualified
the provision of in-flight entertainment systems as very important, showing that perhaps passengers
would prefer that airlines divert their significant investments in this area to other services. It could also
mean that respondents regard the provision of voice and data services to be as least as important as
in-flight entertainment systems.

Although the apparent demand for voice and data connectivity is low in comparison with some of the
more conventional measures of influence (comfort, value, catering, etc), the fact that respondents who
answered that these type of services were either very important or quite important came to over 50%
of the respondents shows that there is a definite latent demand within the market. This conclusion is
strengthened by considering the fact that very few respondents will have had the opportunity to use
data or voice connections on a passenger airliner (there may be a small number who have seen or
used the Connexion data services), therefore they are being asked to judge the importance of a
service that does not yet exist, comparing it with services and characteristics of services that are well
understood and firmly entrenched in the minds of regular users of passenger aircraft.

Analysing this data further, it is possible to extract some other interesting facts. Figure 4-2 shows the
same data but this time analysed by the region of origin of the respondent. For simplicity, the answers
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of “quite important” and “very important” have been amalgamated into a category of “important”,
making the respondent’s reply fall into a binary response of “important” or “not important”.
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Figure 4-2 Influences for Shareshift by Region

There are several striking observations that can be made about these results. The first is that there are
several influences, such as the best value airfare or the availability of flights that are regarded as
important, regardless of the country of origin of the respondent. The fact that several of the answer
categories are indistinguishable according to the region of origin of the respondent adds significance
to those that do. Specifically, the provision of phone and data facilities is highly differentiated,
regionally, with US respondents more than twice as likely (74% of respondents) to regard the provision
of such services as those in Asia Pacific (33% of respondents), with the Europeans (50% of
respondents) between the two. If correct, this has significant implications for the provision of Wireless
Cabin services. Firstly, the US is going to be the prime market for Wireless Cabin (although it is not
clear whether the US respondents regard the use of a phone or the ability to connect their laptop as
the most important). Secondly, that the different regional demand will cause problems for airline’s fleet
management because aircraft equipped with Wireless Cabin services will be better utilised in the US
than in Asia Pacific. Although significant within this survey’s data set, it is uncertain whether this
regionally differentiated regard for the provision of voice and data connectivity would hold true of the
survey was extended to include a much larger number of respondents and to encourage responses
from areas such as Japan where the use of mobile telephones is amongst the highest in the world.
However, it is strongly recommended that an airline that was seriously considering the provision of
Wireless Cabin services should undertake further market research in order that they can properly
assess their fleet management strategies.

Further insights can be gained by examining the data according to respondents that travel standard or
business class (1* class travellers are poorly represented in this survey). Figure 4-3 shows this
analysis. In general, business class travellers are more demanding, regarding all of the features as
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important. The only answer that obtained parity was the importance of good value for the airfare. The
three categories of answer that gained the greatest differentiation between business and standard
class travellers were in-flight entertainment, loyalty schemes and voice/data services, all of which
showed a 20% increase in importance for business class travellers, compared to standard class
travellers. As an aside, these results may also indicate that a new model for business class and
standard class passenger travel might be possible for the airlines in which all the facilities of
connectivity, entertainment and loyalty schemes are made available to the business class traveller
while the standard class traveller either has to pay to gain access to these services or is completely
denied these services.
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Figure 4-3 Influences for Shareshift by Travel Class

In another part of the survey, the respondents were asked, “Would using your own mobile or computer
be of greatest interest to you on business trips, leisure trips or both”. 50% of the respondents stated
that access to data and voice services would of greatest interest to them on business flights, 9% on
leisure flights and 41% said it would be of interest to them on both business and leisure flights.
Because of the inherent simplicity of the survey it was not possible to ascertain whether access to data
services or voice services were regarded as important for business or leisure travel. However, if the
demand amongst leisure travellers is strong, this could significantly improve the business case for
Wireless Cabin services by introducing the charter airlines as potential providers of the services.

To broadly summarise this section, the survey has found that Wireless Cabin services are not as
valued as conventional “shareshift” factors like cost, comfort and loyalty schemes. However, there is a
definite demand for these type of services, more pronounced amongst the respondents who originate
in the US, indicating that regional variations in demand for services may be present. Business class
travellers were significantly more interested in voice and data services than standard class travellers.
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4.2 Service Usage

Having asked the respondent to consider how important Wireless Cabin services were in comparison
to other factors which might influence them to change airline, the next question effectively made the
assumption that the Wireless Cabin services were present on the aircraft and was designed to assess
what particular aspects of the voice and data services were of greatest interest to the respondent. The
respondents were asked, “What is the importance to you of the following in-flight services ?” and given
a choice of nine answers, each of which they could categorise as “very important”, “important” or “not
important”. The nine answers which they were asked to grade are presented in Figure 4-4 below:
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: \ \ \
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Figure 4-4 Service Usage Requirements

Figure 4-4 shows the results for this question, with all three categories of response (“very important”,
“quite important” and “not important”) shown.

One of the first observations that can be made is that the provision of both voice and data services is
regarded as much more important on long haul flights than short haul flights. This is, perhaps,
intuitively obvious, as passengers on short-haul flights generally can afford to be “out of touch” with
friends, family and the office for 3 hours, however, when a flight is going to last for many more hours
then the ability to remain in contact becomes important. There is also the effect that on long flights,
people will be more inclined to use data and voice services either because they are out of the office for
a significant period of time or because of boredom.

Approximately two thirds of respondents thought that using their own computer to access their own
networks was either very important or important. A similar breakdown presented itself for the use of
respondent’s own mobile phones, with marginally more respondents saying that the use of their own
mobile devices was not important.
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When asked a variant on the importance of accessing computer networks, more respondents stated
that this was not important. This suggests a marginal preference for respondents to access their
networks using their own equipment rather.

Respondents judged that receiving incoming messages and voice calls was as important as being
able to make outgoing calls and messages. However, respondents generally regarded the ability to
use messaging facilities as much more important than voice services. 63% of respondents thought
that access to messaging (SMS, e-mail or fax) was either important or very important, whereas only
47% of respondents thought that access to voice facilities was important or very important.

Following the earlier identification of regional differentiation with regard to the importance of Wireless
Cabin services, it is interesting to analyse the usage requirements to see if there are any regional
variations. For simplicity, answers of “very important” and “quite important” were amalgamated into a
category of “important”. This is presented in Figure 4-5 below.
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Figure 4-5 Service Usage Requirements by Region

The first conclusion that can be made is that the demand for voice and data access is independent of
region for long haul flights. However, for short haul flights the demand for these services is much
stronger amongst respondents from the US than for those in Europe or Asia Pacific. Answers to
variants of this question (use of own computer for network access and access to the Internet) also
showed that the respondents from the US were significantly more interested in gaining access to such
services. Regional variations for the questions on the ability to receive incoming voice/messages and
use outgoing voice/messaging were too small to be statistically significant.
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Finally, this analysis was repeated for respondents that classified themselves as business class
travellers or standard class travellers. As with the earlier questions, business class travellers are more
demanding, placing greater value on the provision of voice and data services than is the case for
respondents travelling standard class. The greatest differentiation was in the requirement to make
incoming and outgoing telephone calls, where business class travellers were significantly more likely
to think that this was an important feature. Interestingly, the area of least differentiation was on the
guestion of provision of voice and data on short haul flights, where business and standard class
travellers placed the same priority on these services.
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Figure 4-6 Service Usage Requirements by Travel Class

To broadly summarise this section, the survey has found that Wireless Cabin services are more likely
to be in demand on long haul flights, messaging is of greater value to the passenger than voice calls,
that regional variations may be present with the US being more interested in data connectivity and that
business class travellers are more likely to demand access to voice call facilities.

4.3 Usage Priorities and Purpose

A series of questions were asked to try to ascertain what, on a personal level, respondents would
value about the provision of data and voice services. This extends to the purpose of the message/call
and to the way in which they would like to make use of the service, specifically addressing the issue of
privacy. Not only does this have an influence on the technical design of the service (by identifying the
necessary coverage patterns within the aircraft) but it also provides an insight into the approach that
will be needed to market the services. The first set of questions were specifically targeted at the users
of voice services, whereas the second set could be interpreted as applying to either voice or data
services.
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The respondents were asked the question, “How important would the following be to you ?” and asked
to rate the following three answers:

The ability to make and receive calls in private;
The use of "quiet times" during the flight, when calls would not be allowed;
The ability to use phones only in designated zones within the aircraft.

Figure 4-7 shows the responses from the survey, where the answers were rated as “very important”,
“quite important” and “not important”. Overall, the ability to make calls in private was only rated as very
important by 19% of the respondents, reflecting perhaps that people are used to making calls in public
places. More important was the issue of “noise pollution”. As will be seen in comments received by
various respondents, together with the comments received from airlines, this is seen as a major issue
when considering the provision of voice services on a passenger airliner. The survey found that 45%
of respondents thought that the use of “quiet times” (i.e. periods during which calls cannot be made or
received) was very important. This has a significant impact on the airline’s operational practices and
also on the data volume calculations (because voice data will not be present during the “quiet times”).

In a similar response, 40% of respondents thought that the use of “phone zones” within the aircraft
was very important. Again, this is driven by the fear of noise caused by passengers using their phones
during the flight. However, the zoning of aircraft is something that airlines are keen to avoid as it
reduces the utilisation of their aircraft — the greater freedom that the airlines now enjoy to change
seating configurations, following the widespread adoption of no-smoking flights, is something that
would not be given up easily.

50%
45%
40%
35% -
30% -
25% -
20% -
15% O Very Important ||
10% H Quite Important ||
5% O Not Important
0% ‘ ‘
The ability to make and The use of "quiet times" The ability to use phones
receive calls in private during the flight, when  only in designated zones
calls would not be within the aircraft
allowed

Figure 4-7 Usage Conditions

Again, following the analysis of the earlier questions, the data can be analysed to reveal any regional
variations. Figure 4-8 shows the ratings given to the same three categories, with “very important” and
“quite important” grouped together for clarity.
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Figure 4-8 Usage Conditions by Region

Figure 4-8 shows that the ability to make a call in private is of greater value to respondents originating
in the US and Europe than in Asia Pacific. The use of “quiet times” is perceived as valuable,
regardless of region of origin, while the Europeans seem to value the concept of having “phone zones”
within the aircraft.

Figure 4-9 shows the data analysed according to the usual travel class of the respondent. This shows
only marginal differences between the responses of business class and standard class travellers.
Interestingly, although only a small difference, business class travellers seem to be less enthusiastic
about the idea of having “phone zones” in the aircraft than the standard class traveller. This may
simply be a reflection of the fact that standard class travellers see themselves as less likely to make
use of in-flight call services and therefore feel more freedom to express concerns about noise
nuisance from people using their phones.
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Figure 4-9 Usage Conditions by Travel Class

In a second series of questions, the respondents were asked the question, “When would it be
important for you to use your own mobile phone?” and asked to rate the following answers:

The ability to make and receive calls in private;
Before take-off;

Immediately after take-off;

During flight;

Shortly before landing;

Between landing and disembarkation.

Similarly, they were asked, “When would it be important for you to access your computer network?”
and asked to rate the following answers:

Before take-off;

Immediately after take-off;

During flight;

Shortly before landing;

Between landing and disembarkation

In both cases, the respondents were asked to rate the replies in terms of the importance of the
statement, ranging from “very important” , “quite important” to “not important”. As before, for clarity, the
answers of “very important” and “quite important” have been amalgamated to provide a rating of
“important”.
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Figure 4-10 shows the results of this analysis. It is obvious from these results that access to data (i.e.
using a laptop computer or PDA) would be of greatest interest to the respondent during the main flight.
This is probably consistent with most people’s current experience of laptop use in aircraft (although
most airlines insist that such devices must be turned off during the ascent and descent phases of the
flight). Usage of telephony has a “W” profile with most people interested in being able to use such
services at the beginning and end of a flight. Anecdotally, many people have indicated that they would
use telephone services on an aircraft to provide confirmation of departure and arrival times (e.g. to
ensure that taxis are available for pickup) rather than to hold long telephone calls. There is a
resurgence of using telephone services in the middle of the flight, however, the questionnaire failed to
differentiate this answer between long-haul and short-haul flights. Again, anecdotal evidence suggests
that people would be keen to use telephony services throughout short-haul flights, whereas they are
very concerned about the noise nuisance associated with telephone calls during long-haul flights.

These results help to support an operational model for the airlines in which the telephone services
would be ‘switched off’ during a ‘quiet period’ in long-haul flights. Data services, allowing passengers
to utilise their laptops could be maintained throughout the flights as this type of usage raises few
concerns in terms of noise nuisance concerns. The fact that data traffic and telephony traffic would be
complementary, in terms of the time in the flight at which they would be greatest demand, allows the
satellite link’s bandwidth to be more effectively managed (i.e. the bulk of the bandwidth is used at the
beginning and end of the flight for telephony whereas the bandwidth during the middle of the flight is
used for data communications. This model works well for long-haul flights, however, for short-haul
flights, it seems more likely that telephony would be required throughout the flight with a generally
lower demand for data communications. More detailed analysis will need to be undertaken to ensure
that passenger usage patterns are properly understood. Furthermore, whatever patterns are
established, it seems likely that once passengers get used to using the services, their usage patterns
will change (once passengers find that their mobiles and laptops can be connected during the flight,
they will be more inclined to bring their laptops and mobile phones with the intention of using during
the flights).
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Figure 4-10 Usage Timing for Telephony and Data Access

In the third series of questions relating to usage priorities and purpose, the respondents were asked,
“Which use of an in-flight phone would be important to you ?” and asked to rate the following three
answers:

Keeping in contact with your office or place of work;
Keeping in contact with customers and clients;
Keeping in contact with family and friends.

Figure 4-11 shows the answers of the survey, with gradings of “very important”, “quite important” and
“not important”.
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Figure 4-11 Purpose of Services

Of greatest general importance is the ability to keep in contact with the workplace, followed by keeping
in contact with family and friends and lastly, keeping in contact with customers and clients. This is,
perhaps, a fairly predictable response, however, it does raise certain issues. For example, if the
purpose of using the services is to access corporate messaging systems, then the Wireless Cabin
services will need to be able to address the security concerns that this will entail. For example, many
corporates (and government institutions) have policies that require a virtual private network to be set
up in order to access corporate e-mail. In addition, security of access, using 802.11 or Bluetooth
needs to be assured.

Figure 4-12 considers this question looking for regional variations in the responses. Answers of “very
important” and “quite important” have been amalgamated as “important”. In this case, the respondents
originating from the US and Europe have the greatest interest in keeping in touch with their workplace.
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Figure 4-12 Purpose of Services by Region
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Figure 4-13 analyses the data, looking for variations amongst the travel class of the respondent. In this
case, business class travellers are more interested in keeping in contact with their workplace and their
customers. Staying in touch with friends and family is not differentiated amongst travel class.
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your office or place of customers and clients family and friends
work

Figure 4-13 Purpose of Services by Travel Class

4.4 Value Added Services

In this series of questions, the survey sought to identify which particular services might be of
importance to the respondents. This part of the survey performed several functions, including the
ability to support data volumetric calculations (i.e. how much bandwidth is likely to be consumed by the
‘bundle’ of services that are provided) and the bundles of services that the end-customer might
require. The respondents were asked, “How important would these examples of in-flight computer
services be to you ? and a number of suggestions made. The respondent was asked to reply with a
grading of “very important”, “quite important” and “not important”. The results are presented in Table
4-1, where the answers of “very important” and “quite important” have been amalgamated to the
category of “important” for clarity. The results have been re-ordered, ranking the results and showing
the most important results first.
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Service “Important” by %
of respondents
Practical information about your destination (transport, hotels, etc) 89%
Access to general news services 84%
Cultural information about your destination (culture, history, landmarks, etc) 80%
Send and receive email 78%
Selecting a film to watch from a large library of titles 74%
Browse the internet 73%
Transfer documents and files to and from your company intranet 66%
Access to business and financial news 62%
Watch live local television 55%
Listen to live radio 52%
Access to business research and reports 47%
Health-related information (relaxation techniques, health checks, help lines) 45%
Foreign language lessons 35%
In-flight printing facilities 31%
Business-oriented personal development material (management, sales, etc) 29%
Online banking 25%
Playing networked games 18%
Video Conferencing 16%
Online purchasing of goods 15%

Table 4-1 Importance of services

The results were fairly much as expected, with a few exceptions. As can be seen from Table 4-1, one
of the crucial points is that the top three services (news, destination and cultural information) do not
require real-time links (although the news feeds have to be kept reasonably up to date) meaning that it
is possible to cache the data for these services onboard an aircraft, reserving the limited satellite
bandwidth for the real-time services. Of course, it might be argued that all of these services can be
provided without passenger access to a mobile telephone or a laptop computer, therefore Wireless
Cabin services are not needed. However the provision of the data in a form that the user can search
and access themselves is of real value.

The next three most popular services are e-mail/messaging, video on demand and Internet access.
These are the three services that are most often quoted as being in demand by passengers. In terms
of satellite bandwidth, again, a significant portion of the data can be cached. For example, all of the
video data can be cached. Some of the Internet data can be cached. Specifically, the cached Internet
data might be designed to include airline specific information (for example the news feeds and
destination information that is in demand), an airline “portal”. In this way, the user has the experience
of browsing the internet but is, in fact, accessing the aircraft intranet. There are also services that can
be used to direct the caching of popular web sites. This information could be transferred to the aircraft
at the landing gate via a local wireless (or even wired) connection. Again, this would allow the limited
bandwidth of the satellite link to be reserved for those applications requiring real-time access. When
passengers access Internet content that is neither part of the portal or the general cached information,
then the satellite link would be used to capture the data from a terrestrial Internet Service Provider.
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Internet access of off-aircraft content, together with voice data, are probably the only two services that
require high bandwidth and good responsiveness. A key concern (as will be seen later in the analysis
of the airline surveys) is that the services are seen to be equivalent to terrestrial services. In reality,
this cannot be the case because of the latency introduced by the satellite link. However, if the service
is very slow or unreliable, passengers will not use the service and, of greater concern, are likely to
blame the airline for a poor implementation. The other key service, e-mail, does not demand real-time
service. People who submit e-mail will not be concerned about whether the message is sent
immediately or within a few minutes.

Perhaps surprisingly, the respondents were interested in being able to transfer files from their laptops
to their office data stores and vice versa. This has significant implications for the security that will need
to be in place within the aircraft — 802.11 is easy to leave in an insecure state and some form of
security certification may be required by airlines and their users before people feel confident enough to
pass confidential information over the network.

Some new ideas were included in the list of potential services. For example, the users were asked if
they would like to access business research reports (for example, a survey like this document). 62% of
the respondents thought this was an important service. This is an interesting idea because it entices
the passenger to bring their laptop with them when they travel (because they may be able to access
exclusive business data that is normally unavailable to them). It can be copy protected so that the user
can read that data but when they want to obtain a permanent copy of the information they have to
purchase the report(s) from the original publisher and it is a cached service, so no satellite bandwidth
is required. The opportunity for follow-up sales on the part of the report provider may be sufficiently
attractive that they will provide the reports to the airlines at significant discount.

Print services were also suggested. Many people still prefer to read reports material printed on paper.
The provision of such a service would be relatively straightforward (other than the issue of additional
weight of printer and paper facilities) but may of significant value to some of the passengers (31% of
the respondents valued this service in the survey).

Of least value to the respondents were the ability to play networked games or to hold video
conferences. These services are quite often identified as being of interest amongst passengers but our
survey indicates otherwise. Similarly, the ability to undertake commercial transactions is also not
appealing to the respondents of our survey.

Further analysis of this data reveals the difference in demand for the services across the three regions
of Europe, the US and Asia Pacific. Table 4-2 illustrates the results in a form comparable with Table
4-1. The original answers of “very important” and “quite important” have been amalgamated to the
category of “important” for clarity. The results have been re-ordered, ranking the results, showing the
most important results first. Some of the table cells have been highlighted where there is noticeable
differentiation between the responses provided by the different regions. To start with there is a slight
increase in the interest in the provision of e-mail and Internet amongst the respondents from the US. In
addition, the US respondents are noticeably more interested in gaining access to business and
financial news, almost twice the strength of response as those from Asia Pacific. Similarly, the interest
in being able to download files from one’s office (i.e. the company intranet or data repository) is much
higher amongst respondents from the US than from Asia Pacific. Some of the new service ideas that
were included, for example the provision of access to business reports is again of greater interest to
the US than Europe or Asia Pacific. The US also shows more interest in the capability to undertake
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business transactions (so-called e-commerce) and to undertake video conferencing (where demand in
Asia Pacific is almost zero but the demand from the US for this service is a third of respondents).

Overall, it appears that the US is more interested in online services, perhaps following their day-to-day
use and experience of online services in the office and home. Whereas online services are becoming
pervasive in the US, the dependency on online services is less noticeable in Europe and even less so
in Asia Pacific (although it should be noted that the use of mobile phones follows the inverse of this
trend, with countries such as Japan leading the world in the use of mobile technologies, closely
followed by Europe).

Service Asia Pacific Europe us
Practical information about your destination (transport, hotels, 89% 89% 84%
etc)

Access to general news services 78% 84% 89%
Selecting a film to watch from a large library of titles 89% 72% 84%
Cultural information about your destination (culture, history, 83% 80% 79%
landmarks, etc)

Send and receive emalil 72% 7% 89%
Browse the Internet 61% 72% 89%
Access to business and financial news 44% 61% 84%
Watch live local television 72% 53% 63%
Transfer documents and files to and from your company intranet 39% 67% 74%
Access to business research and reports 41% 44% 68%
Listen to live radio 50% 53% 37%
Health-related information (relaxation techniques, health checks, 41% 44% 47%
access to health help lines)

Business-oriented personal development material (management, 44% 25% 37%
sales, etc)

Foreign language lessons 19% 37% 33%
In-flight printing facilities 28% 31% 26%
Online banking 22% 24% 32%
Online purchasing of goods 6% 12% 47%
Playing networked games 22% 19% 16%
Video Conferencing 6% 16% 32%

Table 4-2 Importance of Services by Region - The greyed out cells indicate results
that are differentiated across the sample.

The data was further analysed to reveal preferences amongst respondents that travel either business
or standard class. Table 4-3 shows the results of this analysis. The original answers of “very
important” and “quite important” have been amalgamated to the category of “important” for clarity. The
results have been re-ordered, ranking the results showing the most important results first. Cells
containing results that are highly differentiated have been highlighted.

In general, the two sets of results were fairly similar with only a small number of differences between
responses generated by business and standard class travellers. There were some minor variations
that were too small to draw significant conclusions from. The first differentiated result is the greater
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desire to see cultural information amongst standard class travellers. This is perhaps understandable
as most business travellers know where they are going and generally have less time to explore the
locale of their destination.

The other areas in which business class passengers expressed an interest were the ability to transfer
files from their corporate intranet, access to business news and access to business reports. All of
these services are fairly obviously targeted at the business user. This may be explained by the fact
that although approximately 80% of our respondents travel standard class, many of these travellers
are on business trips and would therefore find the business-oriented services of significant interest.

Service Business Standard
Practical information about your destination (transport, hotels, etc) 91% 89%
Access to general news services 85% 84%
Send and receive email 85% 76%
Cultural information about your destination (culture, history, landmarks, etc) 65% 85%
Selecting a film to watch from a large library of titles 69% 76%
Browse the internet 70% 73%
Transfer documents and files to and from your company intranet 78% 62%
Access to business and financial news 74% 59%
Watch live local television 59% 55%
Listen to live radio 54% 51%
Access to business research and reports 61% 42%
Health-related information (relaxation techniques, health checks, access to 46% 45%
health help lines)

Foreign language lessons 33% 37%
In-flight printing facilities 38% 30%
Business-oriented personal development material (management, sales, etc) 38% 26%
Online banking 28% 25%
Video Conferencing 22% 15%
Playing networked games 11% 21%
Online purchasing of goods 11% 16%

Table 4-3 Importance of Services by Travel Class - The greyed out cells indicate
results that are differentiated across the sample.

The survey provided the opportunity for the respondent to classify themselves as a particular type of
user, designed to assess whether the respondent regard themselves as heavy workers on flights and
also whether they make use of multimedia applications (on their PDAs or laptops). The levels of work

”ou

that the respondents were asked to classify themselves as ranged from “intensive”, “regular” through
to “occasional”, “quiet” and “don’t work”. An additional option was provided for respondents who don’t
work but still make use of multimedia devices (for example, watching a movie on their laptop). The

results of this part of the survey are provided in Figure 4-14 shows the results that were captured.

An initial valuable observation is that even for respondents who classify themselves as “don’'t work”
(i.e. they never work whilst on an aircraft), the level of demand for services such as destination
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information is high. 90% of respondents who classify themselves as intensive workers responded that
they thought the ability to access destination information was important, as did 78% of respondents
who “don’t work”, illustrating that this particular kind of service will be useful to provide, even if there is
a large proportion of respondents who think that they are unlikely to work on an aircraft.

Other parts of the analysis follow the results that might be expected, with “intensive workers” much
more likely to demand e-mail and Internet access than “occasional” or “don’t work” respondents.
“Multimedia” respondents are more likely to use film libraries and general news services than other
types of user. While the more business-oriented applications are likely to be demanded by “intensive”
working respondents, some of the other services have more appeal to “occasional” or “quiet” workers,
for example, access to language lessons, health information and live radio is in greater demand
amongst these types of users than amongst the “intensive” workers.

This analysis of the required service against the type of work pattern of the respondent is not
particularly useful technically but has a significant impact on the marketing of Wireless Cabin-type
services. The fact that the 8% of respondents classified themselves as intensive workers on aircraft
and that they are more inclined to use business services, whilst the 11% who don’t usually work on
aircraft would like foreign language lessons is useful information for designers of the business cases
and market propositions.
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Figure 4-14 Importance of Services by User Type

As can be seen, the above lists and figures include some ideas for additional services that passengers
might find useful but that are not currently available. The questionnaire also provided some ideas that
were specifically targeted at off-aircraft services, utilising SMS messaging. These are presented in
Figure 4-15, differentiating between those respondents who usually travel business class and those
that travel standard class. The figure shows the percentage of respondents that thought that the
suggested service was “important” to them.
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Figure 4-15 Off-Aircraft Services

All of the above services are popular with the respondents and are not significantly differentiated
between business and standard class users. These services are examples of the kind of service
proposition that could be generated by partnerships between airlines and mobile phone operators. Of
course, these services do not depend on the creation of Wireless Cabin services — they could be
made available today with existing technology. However, as part of a “package”, for example a
business traveller who opts for Wireless Cabin services might automatically receive these types of
notifications. There are a variety of similar messages that could be sent to registered passengers,
however, the provider needs to be aware of the nuisance potential for such messages — receiving
dozens of such messages every time a flight was made might rapidly result in passengers opting out
of these services.

4.5 Pricing

A very important part of the passenger survey was to gain an understanding about the pricing of the
services that might be provided as part of the Wireless Cabin services. In addition, some consideration
was also given to the way in which charges were collected from the passenger.

First, the respondents were asked, “What do you think represents a reasonable charge for..”, and a
number of categories provided. These were:

Allowing you to make in-flight calls using your own mobile phone $/€;
Allowing you to use e-mail, internet and other services using your own computer / laptop $/ €.

Dollar Euro equivalence was assumed (which was a fairly accurate assumption at the time of the
survey). The respondents were asked to specify whether the charges were per minute, hour or flight.
The purpose of this was to identify the ways in which the passengers think about charging, it also
allowed the respondent to provide an answer in units which were familiar to them (i.e. most people
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have some familiarity with their mobile phone charges on a “per minute” basis, so forcing them to
respond on a “per flight” basis would have generated more erroneous answers).

For charges incurred for telephony/voice services, the respondents answered as follows:

20% of respondents thought that the service should be free;

The 13% of respondents that thought the charges should be made per flight suggested a charge
(averaged across the respondents) of $/€ 8.7 per flight;

The 6% of respondents that thought the charges should be made per hour suggested a charge
(averaged across the respondents) of $/€ 13.8 per hour;

The 68% of respondents that thought the charges should be made per minute suggested a charge
(averaged across the respondents) of $/€ 1.5 per minute;

As anticipated, most respondents are most familiar with the idea of being charged by the minute. The
rate of $/€ 1.5 per minute is significantly higher than they will be used to paying for terrestrial services
but is similar to charges for mobile phone roaming agreements in Europe, showing that respondents
are prepared to pay a premium for Wireless Cabin services — a necessary condition if the provision of
such services are to be successful.

For charges incurred for data connection services, the respondents answered as follows:

18% of respondents thought that the service should be free;

The 18% of respondents that thought the charges should be made per flight suggested a charge
(averaged across the respondents) of $/€ 12.7 per flight;

The 15% of respondents that thought the charges should be made per hour suggested a charge
(averaged across the respondents) of $/€ 7.9 per hour;

The 48% of respondents that thought the charges should be made per minute suggested a charge
(averaged across the respondents) of $/€ 1.2 per minute;

The most noticeable trend for this selection of data was that the respondents were more inclined to
pay by the hour or by the flight than they had been for voice services, indicating perhaps that these
were more natural units for such charges. The level of charges that the respondents are suggesting
(noting that the respondent was not prompted with any apriori pricing levels or structure) are a little
lower than would need to be the case for commercial success, however, they are not orders of
magnitude different. For comparison, it is interesting to compare the above responses with Boeing
Connexion’s pricing model of $30 per flight12, a factor of two higher than this survey would suggest.

In addition to the level of charging that the respondents expect, this survey also asked when and how
the respondents would like to be charged. Figure 4-16 shows the number of respondents that thought
a particular payment option was “important” (amalgamated from answers of “very important” and “quite
important”).

14 One international airline explained that they were only introducing SMS messaging in Europe.
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Figure 4-16 Preferred Payment Method

The first striking aspect of the replies is that the respondents did not want to pay for the services at the
point of use. This reluctance to part with cash or utilise a credit card for use of the services may
account for the lack of success for existing seat-back satellite phones. A high proportion of the
respondents thought that they should only pay for the specific services used (this could cause
problems if the business proposition was based on a price for bundled services). Similarly, the
respondents were reasonably positive about being charged for the amount of data that has been
transmitted (this may reflect terrestrial data pricing structures where some tariffs are based on the
amount of data transferred rather than the time over which the data was transferred), although a
similar number of respondents also thought that being charged for the time over which the services
were used should be the basis of the charges. Nearly 70% of respondents thought that the facility to
have the charges made direct to their phone operator was important. This might be especially
appealing for respondents who have company phones (i.e. the charges are automatically paid for by
the company rather than the individual). This hypothesis is supported by analysis of the data which
separates the responses of respondents travelling business class from those that travel standard
class. Figure 4-17 shows that there is a significantly greater number of respondents who, if they travel
business class, would prefer that the services be billed via the phone operator or included as part of
the ticket, the popularity of these choices probably explained by the fact that these individuals would
then not have to personally make payments for the services used. If this is the case then using such a
service and payment method could present a significant revenue earning opportunity.

Other respondents also thought that the idea of paying for the voice and data services as part of their
flight ticket was important. Although this might work initially, over the long term, airlines have found
that all of their newly introduced services become part of the “ticket package”, so that all the features
such as films, catering, etc, become part of the standard service, a so-called “hygiene factor”. The
airlines then find themselves competing on price and the increased charge that was allowed when the
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service was new, rapidly disappears, leaving the airline(s) obliged (by passenger expectation) to
continue providing the service while the price of the ticket reverts to the original, pre-service, price. As
a business proposition, the concept of billing for services directly to a terrestrial operator (i.e. they
provide a roaming agreement for the aircraft) is likely to be the most successful in business terms.
However, this option does not necessarily address the provision of data services for passenger’s use
of laptops or PDAs. In this case, a “per flight” charge may be the most palatable and realistic even if
there is a risk that the charges will eventually become part of an all-inclusive ticket.

To pay for the amount of data you
transmit

To pay only for the specific services *
used

To pay for the time connected to the H_‘

services

The airline bills your mobile phone
operator directly

1T

To buy an airline ticket which includes
these services

\
W Standard

O Business

0% 20% 40% 60% 80% 100%

To pay on the aircraft

Figure 4-17 Preferred Payment Method by Travel Class

To add further complexity to the issues that must be considered in the charging / billing component of
Wireless Cabin services, Figure 4-18 illustrates the respondent’s replies when analysed by region. In
these cases, there is some noticeable regional differentiation in the answers provided. For example,
the respondents in the US were much more willing to pay for the services used, in the aircraft.
Interestingly, the US respondents were also much less willing to be charged according to the amount
of data transmitted or the length of time online. This supports the general hypothesis that the US users
are more aware of the amount of data that is exchanged while using e-mail and Internet browsing,
making them more reluctant to be charged on this basis. This hypothesis is supported by the pricing
information (detailed earlier) in which 48% of the respondents were prepared to pay £/€ 1.2 per
minute, a price that, in practical terms, would be very high.

Page 41



WirelessCabin — Market Survey and Recommendations - Deliverable number — D5, © Copyright 2003

ESYS plc, Ericsson, KID-Systeme and Inmarsat

aus

To pay for the amount of
data you transmit B Europe
|| @ Asia Pacific | |

To pay only for the specific
services used

To pay for the time
connected to the services

The airline bills your mobile
phone operator directly

To buy an airline ticket J

w hich includes these
services

To pay on the aircraft

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 4-18 Preferred Payment Method by Region

4.6 Passenger Comments

As part of the survey, the respondent was allowed to record a comment regarding the survey or the
Wireless Cabin project. Some of these comments are reproduced below as they provide some useful,
if anecdotal, feedback about the project and the survey. The remarks are unattributable but some
indication of the type of respondent is provided.

“Providing the situation doesn't degenerate to the level of noise pollution on trains, airborne
communication is a good step forward”, business class user, Europe.

“The possibility of making and receiving affordable telephone calls in-flight is more important to me
than any of the other potential services you mention in this survey”, business class user, Europe.

“I believe it's important that other passengers not be disturbed”, standard class, Asia Pacific.

“l like the idea of being able to communicate during a flight. | would /very/ much prefer computes and
mobile phones to be available, but only in designated areas, as they are on trains here in the UK.
Imagine being stuck next to an overweight stressed-out businessman struggling with his lap-top or
barking into his mobile, all the way across the Atlantic! No thanks!”, standard class traveller, Europe.

“l like to relax on flights and | enjoy the fact that no one can contact me. | would also be extremely
irritated if phones kept ringing. People tend to speak louder on telephones which would also be
irritating, especially if others were trying to sleep. | would HATE having to listen to other people ramble
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on about nonsense. Even the tap tap tap of computer keys would be irritating. Sorry but in a world that
is so noisy already it would be a shame to invite more noise”, business class traveller, Asia Pacific.

“I really, really want the ability to use my 802.11-equipped laptop on board an airplane to access the
Internet, and | am willing to pay a reasonable price to do so. | am less interested in voice services due
to ambient noise and lack of privacy. Nor am | interested in canned "information" or "entertainment"
services provided on board without external connectivity. | simply want fast, direct, unfiltered IP-level
connectivity to the Internet just like | get in the office, by cable modem or DSL at home, or from a
public WiFi provider”, standard class traveller, North America.

“The ability to use that inflight would be important - using any other service would cause firewall issues
which would override their utility in flight. Latency on satellite causes VPN issues”, standard class
user, Europe.

“I would hate to travel on any plane where everybody around me is talking on the phone and | would
never again fly this airline”, European traveller.

“It would be very useful to be able to access E-Mail via my PDA. The ability to access Pocket P.C and
Palm operating systems would be very important”, standard class traveller, Europe.

“Mobile phones and laptops to be utilised only in designated areas e.g. airlines could introduce a
specially designated business centre area where passengers can talk on mobile phones,
communicate with their companies, transmit documents, print etc. This will allow fellow passengers to
have a relaxed and enjoyable flight without being forced to listen in to other people's conversations,
especially on long haul flights”, standard class traveller, Europe.

“Sometimes | forget to switch off the phone during a flight. The idea not to feel bad about that has
some positive aspects”, standard class traveller, Europe.

“This would be most valuable on long-haul, regularly fly to the US and as a result spend a lot of time
with no on-line connection. The ability to go on-line to email and the internet would be invaluable”,
business class traveller, Europe.

“Time in the air is just about the only time when | can escape being bothered by my own contacts and
by other people's mobile phones. | strongly deplore any attempt to take this time away. | simply do
not need or want these services”, business class traveller, Europe.

“Voice is not important as we have this already and it interferes with the privacy, but data centric
communication is desirable - irrespective of business or private trips”, business class traveller, Asia
Pacific.

The above remarks show the general tenor of the feedback received as a result of the survey. In
themselves, they provide no specific information, however, it is possible to judge the ‘mood’ of the
respondents from some of the remarks that have been made. Probably the single greatest concern is
associated with the potential noise nuisance associated with the use of mobile phones in an aircraft.
Other concerns are perhaps more subtle, including the worry the travellers (especially business
travellers) will lose the aircraft as a place where they cannot be contacted (many travellers like the
fact that they cannot be contacted). All of these factors need to be taken into account in the design of
both the technical and the business solutions.
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4.7 Impact on Wireless Cabin

This section has presented analysis based on the responses provided by a wide range of potential
users of Wireless Cabin-type services. It is worth summarising the main points that have been learned
as a result of the passenger survey and highlighting the impact that the findings will have on the
Wireless Cabin project. They include:

When defining the business proposition associated with Wireless Cabin it is important to
remember that comfort, price and availability remain the key influencing factors for passengers
and hence the airlines investment will remain biased towards the improvement of these elements.
However, the demand for these services is quite strong, especially within the US, considering that
they are not yet available as a commercial offering (with the exception of Boeing Connexion’s
early trials).

Although the survey did not specifically start out to identify regional differences in passenger
responses, there are clear indications that there will be important regional variations in the
demand for Wireless Cabin services and the way in which they are provided. For example, the US
is much more data-centric while Europe and Asia Pacific is more voice-centric. This will have a
major impact on the operational models to be developed as part of the Wireless Cabin business
models, as fleet management becomes an issue.

The regional variations in demand for data and voice services, coupled with the different demand
as a function of short and long haul flights, may allow variants of the services to be developed. For
example, voice-only services might be provided for short-haul flights in Europe and Asia Pacific
whilst data-only services are provided for short haul flights in the US (which would suit Boeing
Connexion’s capabilities). Long-haul flights could be equipped with voice and data to meet all
passenger needs.

The introduction of voice services brings with it the issue of noise nuisance. Many respondents
feel strongly about this. Solutions to this problem will have to include technical and business
innovations. Clearly, the introduction of “phone zones” in an aircraft, while good for the passenger,
would significantly impact the airline’s operational models as seat utilisation becomes an issue.
Airlines might consider the introduction of “phone booths”, where passengers can make calls
using their own phones, in privacy and without disturbing other passengers. This is also a simpler
technical solution as the UMTS antennas will only need highly localised coverage. Other solutions,
for example, enforced “quiet times” may also become a necessary part of an airline’s flight policy.
However, if phone use is not allowed for a significant part of the flight, the revenue model is
impacted. The noise issue is clearly a complex problem.

There is clear differentiation between the demand for voice and data services amongst business
and standard class travellers. This may enable airlines to define a service that provides data and
voice access to business class travellers only. Alternatively, the airlines might choose to provide
tiered services, for example, standard class travellers could access cached services (i.e. they
would not have access to telephony or live Internet but they could gain access to an onboard
airline portal which contains cached news and destination information. Premium services,
including voice and live Internet services could be provided to business class passengers or
standard class passengers who have paid for the additional services.

The survey has identified the relative popularity of services such as e-mail, Internet access and
news services. It has shown that there are traveller class, region of origin and work pattern
differentiation amongst the respondents. This information will be used to seed calculations of the
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data volumes that are used in the technical design. It will also be used to define the business
cases and market propositions that the airline (or operator) might have to define in order to
provide these type of services.

If there was any one application that the airlines should look at providing, it would be messaging,
either using SMS or e-mail (recognising that the underlying technologies are very different). Some
of the more progressive airlines have already identified this opportunity, for example Virgin Atlantic
has installed a SMS/e-mail messaging system that allows the passengers to send messages in
either of these two formats using seat back equipment (i.e. the passenger does not have to use
either a laptop or a phone).

Overall, the balance of use profiles indicates that passengers would regard the provision of data
connectivity on long-haul flights and voice connectivity on short-haul flights and the descent
phases of long-haul flights as an acceptable profile of services.

Payment for the services used needs to be carefully designed as part of the overall
market/business proposition. Specifically, charges should not be made at the point of use. Instead,
the cost of the services should be billed by the service provider, for example, the mobile phone
operator. Alternatively, the airline should try to make the service available as part of the ticket
price, either including services as part of a business class ticket or allowing travellers to opt for a
ticket with “additional services”. In any case, the business case and market proposition will need to
reflect these options. In addition, the technical design will need to include an access control
method which only allows those passengers who have paid for the services to access the aircraft
services. This might take the form, for example, of providing the passenger with a password that
will enable them to log onto the aircraft's services.
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5 RESULTS OF AIRLINE COMPANY INTERVIEWS

For the airline survey, a relatively small number of companies are interested in the Wireless Cabin
environment at the moment (early adopters). Because of the commercial sensitivities that prevail in the
commercial airline industry, large amounts of quantitative survey data were not gained from these
respondents. In addition, some of their responses were not attributable, even within this document.

In order to obtain a good picture of the airlines position and future strategy towards the use of voice
and data services inside passenger aircraft, a number of different and complementary methods were
applied. Workshops with airline representatives were organized, telephone and face-to-face interviews
conducted and e-mail surveys applied.

In more detalil, this type of information was obtained by discussions and interviews during:

WAEA Annual Conference in Seattle, USA (September 2002);

Airline Workshop (organized by KID-Systeme) with representatives from various international
airlines (October 2002);

WAEA Workshop "Wireless Onboard Aircraft" in Washington D.C., USA (November 2002);
Additional face-to-face contacts and telephone interviews in 2002 and first half of 2003.

The following sections describe the findings of these interactions, with a separate section provided on
the workshop undertaken by KID-Systeme.

5.1 Profile of respondents

The airlines consulted included British Airways, Virgin Atlantic, Lufthansa, KLM, Cathay, Qantas, SAS
Scandinavian, Varig, Continental and Swiss. In addition, there were a number of informal
conversations held with representatives of other airlines, including American Airlines and United
Airlines. These airlines were generally consulted at local European level although several contributed
to the survey while at the WAEA Conference in Seattle, USA. They represent a broad cross section of
airlines, with some regarding themselves as leaders, while others as followers (in terms of early
adoption of new services).

5.2 General Responses

Nearly all of the airlines regard their business class passengers as their most valuable customer. The
typical proportion of business class travel that they carry is 30-40% with two airlines being much
higher than this.

In response to questions regarding the likely provision of voice and data connectivity within their
aircraft fleet, the responses were split into the two categories of “market leaders” and “market
followers”. These categories were self-classified (i.e. this was how they described themselves). The
results are shown in Table 5-1.

Question “Market Leaders” “Market
Followers”
Has the airline experienced a demand for voice and data 100% - "Yes" 100% - "Yes"
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services ?

Has the airline experienced a demand for wireless
services ?

Does the airline plan to provide voice and data services
within the next 2-4 years ?

Does the airline plan to provide voice and data services
within the next 10 years ?

How important does the airline think the provision of these
services will be ?

Is the airline considering the introduction of SMS
messaging ?

Would the airline utilise these services on long or short haul
flights ?

Would the provision of wireless services be a profit making
opportunity ?

50% - "Yes"

50% - "Yes"

100% - "Yes"

75% “very
important”

67%, “yes’

100% "long-haul
followed by short-
haul"

100% - "No"

Table 5-1 Airline Responses

© Copyright 2003

30% - "Yes"

100% - "No"

100% - "Yes"

100% “important”

67%, “yes’14

No consensus!®

60% - "Yes"

All airlines had identified the provision of Internet access, e-mail and SMS text messaging as the
vital services to provide. Other services, such as pre-flight services, TV, radio and corporate
network access were also cited.

Most of the benefits to the passengers, in the view of the airlines, were gained by business users.
Generally, the view was that the provision of these services would allow the passengers to carry
on working as if they were in their office.

Different airlines had different ideas regarding who was leading the field in the area of providing
data and voice services. The airline that was cited the most often was Lufthansa.

Pricing models were understandably sensitive. However, several pricing metrics were cited,
ranging from charges that would demonstrate parity with wireless connection fees made in hotels,
to recovery of technical costs, to comparison with Connexion by Boeing s prices.

Generally, the airlines had not assessed the negative impact that the provision of voice and data
services might have on their brand. Some airlines have developed premium brands where the
emphasis is placed on comfort and quality of cabin services — the introduction of “office services”
may have a detrimental effect on some of these airlines.

Most airlines were only considering providing access to “Internet-type” content. A smaller number
had thought about providing travel information and e-commerce services.

5.3 Additional Airline Perspectives

During the discussions with the airlines, several questions of the "open" questions which were asked
did not lend themselves to clear statistical analysis. These included:

15 The answers were too varied to allow grouping and trends to be obtained.
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Business Partnerships. Airlines were asked who they might consider partnering with when
setting up voice and data services. For example British Airways might team with Vodaphone, or
Virgin Atlantic with its own Virgin Mobile (Note: These are hypothetical examples only, not based
on any response from these airlines). The market leading airlines generally expressed a
preference for partnering with well-known, quality global brands. The market followers identified a
variety of potential partners, ranging from terminal manufacturers to Internet Service Providers.

Exclusivity. Airlines were asked whether they would consider entering into exclusive partnership
arrangements. The market leading airlines all stated that they would not, as a matter of principle.
Market followers were split in their views, some willing to entertain the idea of an exclusive
arrangement.

Payment Methods. Airlines were asked how they saw payment fees being collected for use of
voice and data services. The market leaders all stated that the charges would be made via the
price of the ticket, although opinions differed as to whether the services would be included in all
tickets or whether they would have a "premium" ticket which included these services. 80% of the
market followers stated that they would charge for the services at the point of use, usually citing a
credit card as the mechanism for collecting fees. Only two of the market following airlines
preferred the inclusive ticket idea favored by the market leading airlines.

Spin-off Opportunities. The airlines were asked whether they foresaw any spin-off opportunities
associated with the provision of the voice and data services. Several of the airlines cited the
possibility of generating advertising revenue by the placement of advertisements, specifically on
web pages. Approximately half of all the airlines interviewed saw the opportunity to cut operational
costs by using wireless technologies to support crew services and by reducing weight associated
with the provision of LAN cabling, as well as maintenance costs of running these systems. When
specifically asked about the benefits of wireless systems to crew services, all but one airline saw
the introduction of wireless support as vital to the support of operational systems.

Noise. The airlines were asked whether they foresaw noise nuisance problems associated with
the provision of voice services. The results were mixed, with several airlines identifying this as a
problem that would greatly concern them and their passengers. Other airlines saw it as a problem
but that the benefits of introducing voice services would outweigh any problems associated with
noise. Generally, the airlines agreed that some form of noise management policies (e.g. a "quiet
time" when phones could not be used) would have to be introduced. A variety of different solutions
were suggested by the airline representatives interviewed. For example, several market leaders
suggested the idea of a phone room or booth, where passengers could make calls without
disturbing other passengers. Surprisingly, several airlines thought that the introduction of "phone
zones" within the aircraft was a possible solution, while others were concerned that the
introduction of zoning would affect their ability to manage utilisation of aircraft seats properly.

Spending Priorities. The airlines were asked what their current spending priorities were. All the
airlines stated that passenger comfort and their general security was their highest priority.
Spending on passenger communications and data services was generally much lower down the
list of spending priorities, although several airlines were actively looking into the provision of such
services.

Drivers for Adoption. The airlines were asked what would drive them to introduce voice and data
services. All of the market leaders stated that competition from other airlines in this area would
drive them to introduce such services. The market followers were split between following the
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competition and responding to actual customer demand (although in the long-term the two will be
strongly related).

Technology Enablers. The airlines were asked if they were aware of any particular technologies
that would enable the uptake of voice and data services in aircraft. The market leaders all cited the
availability of terminals as a primary consideration. The market followers cited a mixture of factors,
ranging from the uptake of wireless technology in the business and domestic market to advances
in the ease of configuration of the user devices (i.e. mobile phones and laptop computers).

Technology Barriers. The airlines were asked what barriers they saw to the provision of voice
and data services in aircraft. Several airlines cited regulatory issues, expressing concern about the
possibility that wireless technologies would interfere with avionics systems. Most (> 90%) of the
airlines were concerned about the provision of sufficient bandwidth over the satellite link. Several
also expressed concerns about Quality of Service and availability of satellite coverage.

Several other questions were asked, such as the envisaged value chains for the provision of data and
voice services. However, the answers for these have been omitted as the material was either too
disparate to form any trends or the answers were provided as commercially confidential.

5.4 KID-Systeme Workshop and Additional Enquiries

A workshop was conducted by KID-Systeme in the latter part of 2003. The participants of the airline
workshop were composed of airline representatives from different functional areas such as aircraft
operation managers, cabin crew managers, maintenance directors, aircraft engineering experts, etc.
The airlines were mainly European based, all servicing national and international routes, short haul as
well as long haul, with some additional non-European airlines. Airlines operating scheduled flights as
well as airlines operating basic charter flights were considered. Although it was not possible to perform
a comprehensive study of airlines from all over the world within the framework of this project, the
broad spectrum of different airlines included herein, covered the main market segments and the
different operational requirements for services, ensuring that a balanced view of the airline market was
obtained.

Three different types of data gathering were performed:

Working sessions with airlines in small groups undertaking discussions about WirelessCabin
issues (for example, the provision of passenger, cabin crew and maintenance crew services);

At the end of the working sessions, the participants were requested to fill out a questionnaire
covering the same topics;

Some additional personal (4-eye) discussions during the workshop with some airline
representatives were performed.

The following quantitative evaluation is the major outcome of the questionnaire part of the workshop,
which was complemented by some additional conversations and e-mail surveys as follow-up to the
workshop.

Generally speaking, nearly all airline representatives confirmed that they see medium or high potential
benefits for their airline in the provision of wireless services to their passengers, cabin and
maintenance crew. In order to get a more detailed view, the importance of the applications and
services, which the airlines would like to offer, was classified and prioritised. Figure 5-1 shows the
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ranking of passenger applications from the airline point of view, i.e. the priority with which they would
like to offer any of the services (for long range flights).

As the figure reveals, highest average priority is dedicated to Internet / intranet and e-mail related
services. The airlines ranked the "Access To Airline Specific Webpages" at the highest position, which
reveals the airlines desire to provide specific content to the passengers, such as information about
special airline company services, likely to include advertising.

The moderately important positions in the ranking are taken by the cellular phone services
("Telephony”, "SMS"), "Network Games" and "Live TV".

The least important services of the offered list are "Live Radio", "Passenger Survey", "Fax" and "Video
Conference".

The results of the airline priority ranking concerning short haul flights is pretty similar in comparison to
the long haul results. There is a general trend that the priority for short haul is, for most services,
slightly lower. This shows, that an introduction of such new passenger services would probably be
started for the airlines long haul fleet at first.

1=High ; 29viedium; 3=Mvinor ; 4=Not required
0000 0500 1000 1500 2000 2500 3000 3500 4.000

Access to Airline Specific VWebpages |

Access to Onboard Intraret |

Access to Privete (e.g. Pax Conpary) Irtranet:

Network Garmes (Intemet, Onboard AC) |

Telephory (using Pax Mobile Phore) |

Passenger Survey |

Video Conference |

Figure 5-1 Airline priorities for providing passenger services (Average for Long Range Flights)

In order to get an assessment of the potential service acceptance by the passengers, the airline
representatives were also asked to give their estimates for the expected usage of the different
services, assuming that their airline were to offer such service to their passengers.
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Figure 5-2 Assumed passenger usage for various services

As Figure 5-2 reveals, the personal opinions of the expected service acceptance vary. There are
variations between different airlines, but also between different representatives from the same airline.
This shows that the question of the actual passenger acceptance of the services remains a difficult
guestion to answer and an open issue for most cases. The usage will be dependent on many factors,
for example, the type of flight (short / long haul, business / economy / scheduled / charter) and the
price for the respective service. Services which would be available for free or already included in the
standard ticket price might be used by a bigger proportion of the passengers (e.g. Live TV / Live
Radio) than services which have to be paid for individually (e.g. Internet, Telephony).

The airlines also perceive that the passenger acceptance of services such as "Video Conference" and
"Fax" are rated as rather low, following the priority of these services for the airline illustrated in Figure
5-1.

Besides the discussion about potential new mobile services for passengers, cabin and maintenance
crew, various general views regarding wireless technologies and operational aspects were also
discussed.

In addition to the provision of passenger services, further benefits for the airlines are expected by the
usage of wireless technologies onboard the aircraft for operation and maintenance processes,
especially if a data connection from the aircraft to the ground is available. Improved efficiency of cabin
crew and maintenance crew operations might by supported by the introduction of mobile electronic
devices. For example, the daily operational work of the cabin crew could be assisted by specific
software applications that support the defect reporting process (cabin logbook), the access to various
types of documentation and information (e.g. the cabin operational manual) and duty free shopping.
For all those electronic services, the usage of mobile devices, which are wirelessly connected to a
central aircraft server database would be beneficial. The maintenance crew could also benefit from
access to such applications as it would allow fast and mobile data access (e.g. to maintenance
manuals) and defect reporting.
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In this way, the usage of wireless technologies by the airline crew might potentially enhance the
efficiency of the work and thereby reduce operational and maintenance costs.

If a data connection from the aircraft to the ground (e.g. via satellite) is available, additional benefits
are foreseen. For example, by sending defect data from the aircraft to the airline operations center on
the ground while the aircraft is still airborne, the maintenance crew can be informed at an early stage,
enabling preparatory work to be done. This could lead to a reduction in the time necessary for
maintenance and repair on the ground, resulting in direct cost savings for the airline.

The aircraft to ground connection could be also be used for other services. Another important example
is the provision of telemedicine equipment onboard the aircraft, supported by data and voice / video
connection to a medical center on ground. This might enhance passenger safety because in case of a
medical emergency, a medical expert can be contacted. Additionally, this might also reduce costs for
the airline, as the aircraft might then be able to avoid unscheduled landings forced by medical
emergencies that are later diagnosed as non-critical.

In summary, the support of airline operations and maintenance processes by the introduction of
electronic applications using data exchange and voice communication might directly reduce
operational and maintenance costs for the airline, which is a factor of very high importance especially
given the current business environment. The enhanced flexibility for equipment configuration changes
and a reduced weight of the aircraft by applying wireless technologies also adds to the list of
advantages.

In addition to the airline workshop, the WAEA Annual Conference and the WAEA Wireless Workshop
have presented an excellent forum for an exchange of ideas regarding Wireless Cabin-type services.

Other points that arose during conversations with the airline representatives included:

Airlines are watching the fast growing implementation of terrestrially based wireless technologies
in corporate and private networks, at "hot-spots" in hotels, train stations and shopping centers.
They are also seeing the growing spread of cellular phones worldwide. If they see these services
grow, they expect, as a consequence, to see an increase in demand for wireless services in
aircraft.

Entertainment and information services (like Internet connection) seem to be important for
passengers. The airlines perceive that frequent flyers and business people, where usage of their
personal communications devices is of high importance, will want to work with their own data and
their own application environment. The particular need for passengers to use personal devices
shows that the provision of devices that are installed into the aircraft (e.g. in-seat displays) is only
a preferred solution for a limited number of users. This message was commonly expressed by
interviewees during the workshops and discussions.

The usage of mobile (cellular) phones by the passengers onboard the aircraft was discussed with
more caution amongst airline representatives. While most airlines were also interested in providing
such personal voice communication services to their passengers, there are also some airlines (or
airline representatives), who either do not see a need for such services or who have other
concerns about the provision of such services. One major concern that is often mentioned during
discussions is that the aircraft cabin might become a very noisy environment due to passengers
undertaking long telephone calls and by phones ringing. This might make the cabin an unpleasant
place for the other passengers.
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Airline representatives were concerned about the potential for cellular phones to interfere with
avionics systems, more so than was their concern over the interference from Wireless LAN
transmitters. While this might, from a technical point of view, be correct (due to higher possible
output powers from mobile telephones), it might also indicate a problem of perception due simply
to the fact that cellular phones have always been banned from onboard use in the past.

Some airlines have had rather unsuccessful experiences with their current seatback telephony
systems, which in most cases have not been accepted by the passengers. The introduction of
services that support the use of passengers private cellular phones (especially for voice
communication) is likely to be more problematic than the provision of data services.

Overall, the airline representatives interviewed recognised benefits in the provision of wireless
connectivity onboard the aircraft. However it was a commonly held view that the protection of the
aircraft avionics would always be the top priority. Only if it can be guaranteed that all installed or
mobile devices that are on the aircraft, which could be intentional and non-intentional emitters, will not
interfere with aircraft systems, could the use of wireless technology be allowed during the flight.

Finally, it is worth summarizing four main reasons for usage of wireless technologies and provision of
mobile services to passengers and crew that have been identified as a result of the discussions held
with the airline representatives. These are:

The airline may be able to generate revenue and profit by the provision of these services by
charging passengers for the use of the services;

The airline may be able to increase its market share (shareshift), because of an enhanced service
offering, because passengers change airline to use the new services;

The airline may be able to reduce its direct operational costs and direct maintenance costs by
using data communication systems (mobile devices, aircraft to ground communication) which
enhances the efficiency of their work;

The airline may be able to reduce its operational costs for changing the cabin configuration
because of the flexibility provided by wireless systems.

5.5 Impact on Wireless Cabin

This section has provided a detailed analysis based on the responses provided by a wide range of
airlines who might provide Wireless Cabin-type services. It is worth summarising the main points that
have been learned as a result of the survey, workshop and discussions that have taken place with
airline representatives and highlighting the impact that the findings will have on the Wireless Cabin
project. They include:

The self-classified "market leaders" of the airline industry are all experiencing demand for wireless
services and are therefore looking at the provision of wireless data services within the next 2-4
years. The "market followers are also likely to provide these services but over longer timescales".
For Wireless Cabin, this means that the first commercial opportunities for team members able to
exploit the advances made within the project will be within a timescale of 12 to 24 months;

All the airlines have a list of potential services that have a common priority with the passenger
survey priorities detailed in Section 4. Some minor variations occur but it shows a common
understanding of the services that are likely to be in demand. The only notable exception is the
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desire on the part of airlines to provide airline web pages, seen by them as an opportunity to
advertise and reinforce their brand;

There is common uncertainty amongst the airlines regarding the business case for Wireless
Cabin-type services. In the later work within the Wireless Cabin project, consideration will need to
be given to business cases that generate revenue from a variety of sources, not just the collection
of use fees from passengers. For example, operational savings, crew services and off aircraft
services will all need to be factored in to ensure that a compelling business case is derived;

There are some common concerns expressed by airlines about the provision of Wireless Cabin-
type services. The greatest priority is given to the requirement that the equipment used on the
aircraft or by the passenger should not interfere with any of the aircraft systems. Secondly, there is
a common concern about the "noise nuisance" issue associated with the use of mobile phones
within the aircraft. This will require a mixture of technical, marketing and operational policy
solutions on the part of the airline.
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6 RESULTS OF SERVICE / EQUIPMENT PROVIDER INTERVIEWS

In the third part of the this work, a survey was undertaken with equipment and service providers.
These companies were identified on the basis that they had a service or a product that was relevant to
the provision of voice or data services onboard a passenger aircraft. As such, they might be terminal
manufacturers, content providers, service providers, or a number of other organisations. As with the
airline surveys, the greatest value to the survey was gained by discussing the general concept of
Wireless Cabin and eliciting views on opportunities and issues. A questionnaire approach was
considered, however, the answers that came back were too disparate to allow trends to be analysed
easily. In addition, the interviews of this sector of the industry provided a number of interesting insights
which might have otherwise been missed by adopting a more rigorous approach.

Most of the interview results were gained during the WAEA annual conference in Seattle, probably the
premier world event for in-flight entertainment and communications systems. Even in the environment
of post 9/11, 1370 delegates attended from 52 countries, with 218 airline delegates. This provided an
excellent opportunity to meet with sales, marketing and technical staff from a wide variety of different
companies. Interestingly, the keynote speech, delivered by Boeing, identified the emerging theme of
information technology replacing the older in-flight entertainment as the focus for airlines. Boeing were
bullish about the opportunities for the provision of digital solutions to support passenger and crew
communications, electronic flight bags (including charts and maps), aircraft maintenance and aircraft
health monitoring were identified as exciting technologies capable of offering significant cost savings
to airline operators. Boeing also saw additional operational cost savings being realised by the use of
such technologies through reduced weight and increased flexibility of equipment configuration.

The WAEA interviews were supplemented by other face to face interviews at the IPEC 2003
conference and targeted e-mail or telephone interviews.

6.1 Respondent profile

In total, some 37 interview were conducted from 25 different organisations. Each provided a varied
level of input, ranging from expressing brief views about the demand for wireless technologies within
the industry to full and comprehensive exchanges of views and information. Nearly all respondents
operated at director level of head of department level. Only 7 of the 37 were interviews conducted with
staff holding non-management positions, most of whom were technical specialists.

Companies that were approached included, Aircell Inc, AirTV, Connexion by Boeing, Verizon, Inflight,
Rockwell Collins, Thales, Tenzing, TEAC, MAS and many others.

6.2 Business and technical perspective

In the interviews conducted, because of the diverse nature of the respondents (and the businesses
that they represented) only the perceived demand for wireless services (voice and data) was routinely
qguestioned. All other aspects of the conversations, including common themes, are included in the
following sections on "anecdotal evidence". The results for the core questions are as follows:

Demand for wireless services. 91% respondents of all the respondents believed that there was
a demand for wireless services in passenger aircraft. The remaining 9% were either doubtful
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about the demand or were yet to be convinced that there was any real hard evidence for demand
for such services.

Demand for mobile phone services. Only 68% of respondents had views about the provision of
services to support mobile telephony in passenger aircraft. Of those, all of them foresaw a
demand for such services sometime in the future but only about half of those saw any evidence of
current demand. Many commented on the poor demand for existing seat back telephones and
saw this as an indicator for mobile phone use.

Differentiated Market. Many respondents (the comments were too diverse to support statistical
analysis) saw a differentiated demand for voice and data services across the world, often citing
the large take-up of mobile telephony and gaming in Asia Pacific (specifically Japan), mobile
telephony in Europe and the relatively poor penetration of mobile telephony in the US (although it
was often observed that the US had a stronger always on culture that would favor the provision
of data services).

Additional anecdotal evidence was gathered. While not statistically significant, many comments are
relevant to the Wireless Cabin project and future services that might be based upon the project. Such
evidence included the following subjects:

The provision of voice and data services was regarded as requiring the creation of a service that
served both passenger and aircraft operations needs in order to be financially viable. Few
believed that the provision of passenger services alone would be a realistic proposition.

A proportion of the respondents were doubtful about the demand for Internet access. Most
believed that e-mail or some form of messaging was at the core of demand but many suggested
that once passengers had to pay for Internet access on the aircraft, the perceived value would
drop markedly.

Several of the technically-oriented respondents cited the convergence of mobile phones, laptop
computers and PDAs as a challenge to the definition of the services to be provided. While it is
reasonably clear what people use their computer, PDA and phone for now, it is not clear what
usage patterns will emerge when these devices converge. Interestingly, some saw UMTS as the
communications standard that devices would eventually standardise on rather than 802.11. One
respondent explained that they had conducted surveys that showed only 5% of passengers had
devices that were equipped with 802.11.

Several respondents mentioned the need to dispel the myths that surround the use of wireless
technologies in aircraft. Once the technical problems of running such devices on aircraft are
solved and certification gained, there would still need to be a significant public relations exercise
on the part of the airlines and aircraft manufacturers to ensure that the public were convinced that
wireless devices could be used safely of aircraft.

A variety of estimates for the time to market for wireless services were expressed, ranging from 12
months to 5 years, even though some elements of the equipment necessary to support the
services are already available (for example, flight certified 802.11 equipment). The most common
estimate for time to market was 2-3 years from now.

Charging passengers for use of the services was seen as challenging, with several respondents
supporting the suggestion that the user would prefer to receive charges via their standard mobile
phone operator or Internet Service Provider.
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Several respondents observed that the airlines were not focusing on the potential for wireless
services to make operational cost savings (by the provision of crew services, offering weight
savings and providing greater flexibility for aircraft equipment configuration). Respondents
observed that most airlines were only interested in the apparent competitive position and the need
to be seen to provide new services.

A few respondents suggested that the provision of content would become a problem. The airlines
would be creating a need for videos, images and audio to provide via the wireless services,
especially for Internet service provision. Airline portals would require content related to airline
services, advertisers, destination information and many other subjects. It was observed that high
quality content of this nature was not widely available, requiring the airlines to invest in the
creation of this content to avoid customer disappointment with the new services.

Some respondents noted the continuing decline of the seatback telephone services that had been
launched several years ago. In some cases, airlines had removed the service and not replaced it
(due to poor usage and high costs associated with supplying and maintaining the services). This
was seen as a barrier to the take-up of mobile telephony on aircraft.

Several respondents identified the need for a GSM solution on aircraft. Most respondents
observed that the provision of data services would lead with mobile telephony services to follow.

Many respondents had noted that passenger device configuration was problem that should not be
underestimated. True plug and play capability had to be provided in order that the services would
be widely used. This applied to both laptop computer and mobile phone configuration. For
example, only the latest versions of consumer computer operating systems (Windows XP and
Mac OS X) have any level of support for automatic configuration of 802.11. If a passenger is
required to make any sort of configuration change to their device, the widespread use of the
services is likely to have poor take-up. Two service providers, who were already providing data
services in aircraft, confirmed that they had spent considerable effort simplifying their products in
order that passengers would not have to change the configuration of their devices. In addition, one
respondent observed that many corporate organisations had strict security policies which would
forbid their staff from changing the configuration of their equipment.

Most respondents understood the basic services to be offered by Wireless Cabin, including e-mail,
Internet access and mobile telephony. Respondents also understood the benefits of providing crew
services such as electronic flight bags (including maps and charts), maintenance requests and service
records. However, several respondents suggested additional services that could be provided,
including:

Active content. Video, image and audio content that would be triggered according to various
events within the flight. For example, display of safety procedures could be triggered for display by
take-off, disembarkation procedures could be triggered for display by landing procedures.
Emergency procedures could be automatically displayed given certain events. These services
would allow the airline crew to spend their time on other higher priority activities. These items
could be sent to all devices, including laptops, seatback displays and PDAs.

Security. Video imagery of passengers could be acquired and sent to the ground for capture and
analysis. This could have applications for passenger recognition, passenger behavioral problems
and other applications. The captured data could be used for active analysis (allowing the aircraft
crew to make decisions such as landing or diverting the flight) or post-analysis (e.g. as part of
evidence in legal proceedings).
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Telegrams. The provision of a service to provide "airline telegrams”, whereby passengers could
send messages akin to an e-mail or a fax but without necessarily owning a laptop of similar
device.

Customer profiling. As part of the crew service support, wireless could be used to provide
passenger preference data via a device such as a PDA. Cabin crew would then be in a position to
know the name and service preferences for passengers at any particular seat in the aircraft (for
example, if they have a special meal, prefer not to be woken to eat, have a preferred newspaper
and many other possibilities). This would be a tremendous asset when building customer loyalty to
a particular airline.

6.3 Impact on Wireless Cabin

This section has provided a detailed analysis based on the responses provided by a wide range of
suppliers and service providers operating in the in-flight entertainment and communications industry.
Summarising the main points that have been learned as a result of the survey and discussions, the
following key points have been identified as having an impact on the Wireless Cabin project:

This sector of the industry generally foresaw a demand for wireless data and voice services but
that significant market demand would not emerge for another 2-3 years. Data services were
generally thought to lead voice services. Exploitation of Wireless Cabin technologies should
therefore be targeted at this sort of timeframe.

The respondents confirmed the suggestion that services would need to be differentiated
depending on the region of the world in which the airline was operating. This will have a significant
effect on some of the business case and value chain models to be created to support the services.

The respondents identified a number of issues that will be important to address if a successful set
of wireless services is to be created, including the need for publicity to convince airline passengers
that wireless technologies are safe to use in flight, the need to ensure minimum configuration of
passenger devices and the necessity to create sufficient high quality content to provide the new
services.

There is a need to express more clearly and succinctly the operational cost savings that wireless
technologies would offer to a typical airline. The business case for adopting a Wireless Cabin-type
service will need to include a combination of shareshift, passenger revenue and operational cost
savings in order to provide a strong enough case for investment.
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7  TECHNICAL EVALUATION

In this section the impact on some of the findings made during the three sets of surveys (passenger,
airlines and industry) is considered, highlighting the expected impact on the technical design of
Wireless Cabin services. A more detailed analysis is then presented, utilising the data captured and
presented herein, identifying the bandwidth requirements for the various elements of the services but
paying specific attention to the satellite segment.

7.1 Technical Services

Several elements of the survey results directly impact the technical design for Wireless Cabin. These
are presented below.

Service Priority. Both the passenger survey and the airline workshop highlighted the expected
priority of services (the term "services" can be translated to "passenger activities"). This has
already been presented and commented on in earlier sections. In the Wireless Cabin survey, 74%
of respondents wanted to "browse the Internet”, however, this activity can cover a multitude of
sub-activities, with different bandwidth and latency requirements. It is therefore useful to include a
comparison with terrestrial activities that are typically undertaken using the Internet. These
activities, as recorded and presented by Jupiter Research are: E-mail 93% Search engine 79%
Research products/services 63% Local information 60% Contests/sweepstakes 59% News 53%
Instant messaging 52% E-greetings/postcards 52% Online bill viewing 48% Online newspaper
46% Online phone directory 46% Health 46% Travel research 45% Chat 41% Work research 38%
Free software downloads 38% Online banking 36% Online bill payment 34% Job classifieds 33%
Music site viewing 32% Online audio listening 32%. E-mail is top of the list of Internet activities
and is already addressed separately. However, the technical design must take into account that
people access their e-mail using e-mail client software and using an Internet browser. For the
purposes of bandwidth sizing it is assumed that the two forms of access are equivalent. The next
few activities, from search engine to news have fairly common characteristics in terms of page
size. Instant messaging will have particular requirements, not in terms of bandwidth but in terms of
latency that might be difficult to provide using a satellite link. Traversing the list of activities, most
deliver fairly standard web page content which can be calculated using basic assumptions (and
statistics available from Internet usage monitoring services). The provision of online newspapers is
an interesting case as it is an activity that can be cached - it also provides airlines with the
opportunity for the airline to cut costs by not supplying paper newspapers. Problematic activities
start to appear at lower end of the scale. For example, software downloads would not be
something that an aircraft based service would easily support as it is very bandwidth intensive.
Online banking and bill payment require secure sessions, more complex to set up when the
connection is held via satellite and will become increasingly problematic as new protocols such as
IPv6 become widespread. Online audio/radio might be best provided using onboard channels.

What this shows is that there are a wide variety of activities that are undertaken as part of the
general terms ‘Internet access". While most are fairly standard, in terms of bandwidth
requirements, some demand high bandwidth or high quality of service from the satellite link. What
is clear is that some form of access filter will be necessary on the aircraft in order to ensure that
available bandwidth is used equitably amongst passengers and that alternatives to terrestrial high
bandwidth services are provided.
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Regional Variations. Given the survey and anecdotal evidence for suggesting that different
services will be in different levels of demand in different regions of the world, it is possible that the
bandwidth requirements will change according to the region of the world in which the aircraft is
operating. However, no data is available to help quantify this problem and this issue is therefore
flagged for future consideration.

Noise Issues. A possible operational solution to the potential problem of noise, caused by mobile
phone users in an aircraft, is to divide the aircraft into zones. This means that voice services
should only be available within these areas of the aircraft. If the operational solution is to create a
"phone booth" where mobile users can make calls, the technical solution is fairly straightforward.
However, if some section of the passenger seating is to be designated as a "phone zone" then
antenna placement, design and shielding will have to take into account the requirement to make
some seats in the aircraft unable to access the phone services (unless the solution is to use a
voluntary ban on phones, similar to some train carriages).

Bandwidth Requirements. Detailed traffic calculations will, eventually, have to address the
profile of use made of the bandwidth throughout the flight. This profile will be influenced by airline
policy on usage (for example, if they impose "quiet times" during which mobile phone use is
discouraged) and by passengers natural usage profiles (for example, local time, proximity to
destination, etc). Such profiles will change according to the devices being used, for example,
mobile phone use is most likely at the beginning and end of flights while laptop computer use is
most likely during the main body of a flight, probably following mealtimes.

Cached Services. Cached services will be a necessary feature of any data/Internet services. This
will be used to preserve satellite bandwidth but also to enable airlines to create a portal through
which passengers access Internet services, allowing them to create advertising revenue and
promotion of their own services.

Some of the above factors are considered in the detailed capacity requirement calculations provided in
the next section. Some factors will need to be considered as additional market research is undertaken.

7.2 Traffic Estimates and Capacity Requirements

This section presents a calculation scheme used for the estimation of the accumulated data rates
required by the various services, determining the total necessary bandwidth per aircraft needed for
provision of the services.

Figures 7.1 and 7.2 show calculations for the major services under consideration. The matrix
comprises passenger services as well as future airline / crew applications. These are assumed to use
internal communication within the aircraft or some combination of external communication from
aircraft-to-ground or ground-to-aircraft.

For the calculation, several assumptions have been made about the service usage and the necessary
bandwidth of each service. Because of this, the following values shouldnt be regarded as fixed,
instead they should be treated as a baseline for the calculation which might later be changed if the
assumptions are modified.

The following parameters have been determined:

Average % of users: These values denote the average % of all users (passengers), that would
use the respective services during the flight. The numbers show the expected acceptance and
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usage of the passenger services, separated for short range (SR) and long range (LR) flights. For
the estimates of these values, several different inputs have been taken into account. Primary input
have been the surveys performed and described herein, i.e. the online passenger survey and the
workshops, interviews, discussions and surveys of the airlines, providers and manufacturers. In
order to use an even broader basis and thereby get the most realistic values, the findings of the
WirelessCabin study have been compared and supplemented with various additional input, mainly
from ESA project BRAHMSS16, ESA THALES studyl’, EU project NATACHA and other available
internal data. The general principle for the estimation of the "Average % of users" has been to use
rather modest numbers in order to avoid an overestimation of the real usage in comparison to the
numbers determined by the surveys. For the TV / radio broadcasting services, a value for the % of
users is not necessary for the further calculations of the traffic, as the data is broadcast to all
passengers.

Average user per flight: These values are directly calculated from the "Average % of users",
considering as a basis, an average value of 108 passengers in short haul/range aircraft (SR) and
211 passengers in long haul/range aircraft (LR). For the TV / radio broadcasting services, the
values denote the number of provided channels. The "Average user per flight" are used for the
calculation of the average data traffic from, to and inside the aircraft generated by the respective
services.

Max. Nr. of parallel users: Distinct from the "Average user per flight" numbers, these values
denote the maximum number of users that would be simultaneously using the respective services.
These values are used for the calculation of the maximum data traffic from, to and inside the
aircraft and present the "worst case" regarding the necessary bandwidth. The "Max. Nr. of parallel
users" is only necessary for the calculation of the communication and interactive services and not
for the event-driven services (e.g. SMS and e-mail) and the broadcast services.

Average session time: These values denote the average time that a user might spend on using
the respective service. This parameter is only relevant for the communications and interactive
services. These values are sensitive to a number of factors including the type of billing (included in
ticket price, volume / time paid) and the price of the services.

Average size: This parameter gives the average data size that needs to be transmitted for a
single message / event for each type of service. This value is only applicable for the event-driven
services (e.g. SMS and e-mail). For the calculation of data sizes various parameters have been
considered in order to get a realistic value. For example, for the e-mail service, the necessity to
consider the sending and receiving of e-mails with attachments, as well as standard e-mails
(especially for business class passengers that work onboard the aircraft) has been considered.

Data To / From Single User or Number of Events per flight: This column displays two different
types of parameters. For the communication and interactive services, the mean bit rate for the
particular service is given. Some assumptions and references for the determination of these data
rates can be found elsewherel8. For the event-driven services, the average number of events per

16 BRAHMSS, ESA Contract 14444/00/NL/DS, "Business Requirements for Aeronautical High-Speed Multimedia
Satellite Services".

17 ESA Study "Requirements for Wideband Aeronautical Service Study".

18 wirelessCabin (IST-2001-37466), Deliverable D9 "WirelessCabin Target System Specification Document",
Annex A.2.
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user during the flight is given. Similarly as for the "Average session time" of the communication /
interactive services, the real number of events will be dependent from various other parameters as
e.g. the billing and pricing concept.

Average Data To / From Aircraft, Average In-Cabin Data: Three different types of data traffic
flows are considered in the calculation table below: data from the ground to the aircraft, data from
the aircraft to the ground and the internal in-cabin traffic which doesnt use any satellite
connection. Depending on the type of service, one or more of these traffic flows might be relevant
for the service under consideration.

For the communications and interactive types of service, the average data rates are calculated
with equation e.1.1:

—  NX xR
R, = N R, (e.1.1)
T
N represents the average number of active users during the flight, f represents the session
duration, R,; represents the mean data rate per user and T the average flight duration.

The values N, ¢ and R, have been described before and the values for each of the services

are listed in the following table of results. For the average flight duration, an average value of 2.5
hours ( 9000 s) for short haul flights and of 7 hours (25200 s) for long haul flights has been
assumed.

For the calculation of the average data rates generated by the event-driven applications, equation
e.2.1is applied.

N"L E (e.2.1)
—T
N represents the average number of active users during the flight, L represents the average

length of the message / event, E represents the average number of events per user and T the
average flight duration.

R, =

Max. Data To / From Aircraft, Max. In-Cabin Data: This is similar to the average data rates per
aircraft. Three different types of data traffic flow need to be considered for the calculation of the
maximum data rates per aircraft if the given maximum number of users access the services
simultaneously. The maximum data rates represent the "worst case" situation regarding the
necessary bandwidth that has to be provided to fullfill the communication requirements of all active
users. Because of this, the value determines the required data transmission capability of the
overall system, e.g. for the satellite connection.

Regarding the communication and interactive services, the maximum aggregate data rate is
calculated with equation e.1.2:

Ra = N>R, (e1.2)

N represents the maximum number of simultaneous users and R,; represents the mean data

rate per user.
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For the calculation of the maximum aggregate data rate of the event-driven services, the same
equation (e.2.1) that was used for the calculation of the average data rate has been applied, since
no delay constraints are considered for such applications. These services contribute to the overall
required bandwidth on the basis of their average basic data rate rather than their peak data rate.
This means that the transmission of data for the event-driven services can be distributed more or
less equally over the complete period of use (i.e. the flight), whereas the communications and
interactive services data needs to be transmitted instantaneously in order to guarantee the
necessary overall quality of service.
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Figure 7-1 Service Usage and Data Rates Calculations (part 1)
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Figure 7-2 Service Usage and Data Rates Calculations (part 2)
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As the above data rate calculations reveal, the total maximum aggregated data rates, which are the
dimensioning parameter for the overall system, are well above the average data rates (excluding Live
TV and radio).

The total data rate from ground to aircraft slightly exceeds the total data rate from aircraft to ground. It
should be noted that the traffic flow of data to the aircraft might become even more significant with
increasing passenger use of the services. This is especially true for access to the Internet, which
needs much more bandwidth (approx. 10:1) for the data to the aircraft (downlink) than for the data to
the ground (uplink). If a higher number of users (considered as an average and as simultaneous
users) for Internet access were to be considered for this calculation, a scenario which would be very
likely in the near future given increasing passenger acceptance, the requirement for the bandwidth
from ground to aircraft would clearly grow. Also, as the trend for more elaborate web pages continues
and the passengers expectations of reduced response times due to their experience of higher data
rates in terrestrial uses, further growth of these numbers would be anticipated.

Although the passenger services usually require more bandwidth from ground to aircraft - because
they want to get some information or entertainment data into the aircraft and to their seat or their
personal device - the requirements of the airline / crew applications are also important, where the data
flow from the aircraft to the ground is key. For these services, most data will be transmitted from the
aircraft to the airline base (e.g. defect data, cabin surveillance, flight recorder data would be
transmitted). These special requirements should be considered for the dimensioning of the system,
especially for the satellite connection element.

If Live TV / Live radio channels are to be supplied to the aircraft, these services will clearly lead the
demand for bandwidth. It is anticipated that the most realistic solution would be to provide a special
purpose satellite connection (unidirectional high rate) in order to provide these services.

Based on the calculations presented herein, further analysis regarding potential traffic data rates has
been prepared and is described elsewherel®. Three different service roll-out scenarios are considered.
The first scenario considers support for only a basic service portfolio, a second scenario considers
enhanced entertainment functions and a third scenario adds full-scale multimedia provisions. The first
scenario, which is most representative of the situation today (primarily driven by the issue of current
satellite availability), establishes the viability of providing the suggested services even with reduced
available bandwidth. It also clearly identifies the current limits in the provision of these services.

19 wirelessCabin (IST-2001-37466), Deliverable D9 "WirelessCabin Target System Specification Document”,
Annex B.
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8 COMMERCIAL EVALUATION

8.1 Value Chains, Services and Operators

A good business model is essential to the success of the onboard services provided on the aircraft.
Many pitfalls of the early implementations of terrestrial wireless LANs have been attributed to unsound
business models, so it is essential to capitalize on the experience gained in these environments. To
create a business model, the value chain needs to be created and understood. In general, the value
chain for wireless services in aircraft is very complex. Not only is the number of participants involved
greater than in the terrestrial Wireless LAN scenario, but the offering of services requiring licensing
(e.g. UMTS), and the fact that the network is moving across national and international boundaries,
further complicates matters.

8.1.1 Participants

In Figure 8-1, the participants potentially involved in the Wireless Cabin value chain are shown. Not
necessarily all parties will be present in all situations.

Figure 8-1 Wireless Cabin Value Chain - The participants in one possible value chain for provision of
wireless services

The customers are the focus of the value chain. They will probably have an existing business
relationship with a service provider (UMTS operator, ISP or Wireless services operator) and with the
airline (they bought the ticket and are flying).

The Airline is promoting the service in order to collect revenues directly from charges levied for service
access or indirectly through increasing market shares (i.e. creating “shareshift” where passengers will
change airlines to access the services) — the ability to offer passengers a chance to become more
productive and to stay in touch with business, family and friends during flights is likely to become an
important selling point for future airline services.
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The airline will also become a major user of the WirelessCabin services, using it for non-mission
critical communications, for crew, for maintenance, to remotely download the In Flight Entertainment
System and for additional security (e.g. “virtual black box”). Airline companies and aircraft
manufacturers are considering many such applications. The airline may choose to own the
infrastructure (as some shops or hotels do in the case of terrestrial wireless LANS), or may choose to
give a third party the right to operate the onboard network. The latter option represents a major
business opportunity for mobile telephone operators and Internet service providers.

Airport operators are already offering wireless LAN communications access at major international
airports for passengers. The provision of such services will undoubtedly play a role in stimulating
demand for wireless access on the aircraft, whilst creating some technical challenges regarding
handover of connections from terrestrial services to aircraft services.

The aircraft manufacturer is an important part of the overall business model. Manufacturers can expect
to sell more aircraft that are certified to operate with wireless systems, not only because of the
business opportunities that are made available to the buyer of the aircraft but because the aircraft may
be considered to be safer by being robust against radio frequency emissions. The aircraft
manufacturer may also choose to be more ambitious and decide to operate and run the telecom
infrastructure on board the aircraft on its own or on behalf of the airline. This is the case for Boeing
which has created a subsidiary company, Connexion by Boeing, which offers data connectivity to
airlines and their passengers.

The service provider can be a terrestrial service provider such a mobile operator or wireless LAN
operator. Alternatively, a different type of operator, specializing in services in mobile vehicles, might be
created.

The satellite operator is an essential part of the value chain as they provide the communications link
between ground and air.

The content provider will provide multimedia content to the passengers and crew and maybe material
for use with the onboard in-flight entertainment system.

Tax entities are there to collect tax on services. Hopefully these services may be considered tax free,
but if not then services may be subject to the regulations of the countries where the aircraft is flying
and/or transiting/stopping.

Finally the terrestrial network operators are the gateways to terrestrial networks, providing
connectivity.

8.1.2 Business Relationships and Billing

Two examples of advanced commercial networks, namely wireless 3rd generation and wireless LANS,
even if only recently reaching commercial maturity, can give useful insight into the definition of the
business relationships between the participants. The generally accepted model is interconnect, with
revenue sharing between the parties. Billing for services can be done according to a number of
parameters: content and transport, the latter further subdivided into airtime, satellite connection time,
volume, etc. More in-depth analysis is provided elsewhere20,

20 Massimo De Sanctis, Billing for New Generation Satellite Systems, Proc 8th Ka Band Conference, Sept 25th
2002, Baveno, Italy pp. 161-168.
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At some point the customer will have to pay for the new services. Charging can be based on several
arrangements: a flat rate (all inclusive), a capped rate, up to a certain amount with charges for excess
traffic, or a rate related to traffic. Since Quality of Service issues are likely to arise (QoS) they would
also need to be taken into account in the billing system, making it considerably more complex to
implement. It is also likely that part of the communications costs may be taken by a company willing to
advertise to the passengers (including the airlines themselves). The important issue is to find a
balance between all interconnected parties, avoiding some of the issues now occurring between
network operators and service providers of multimedia services on GSM, GPRS and 3rd generation
networks.

8.1.3 Payment Mechanisms

Depending on when the passenger is charged, billing systems can be divided into two categories:
prepaid and postpaid, with the former gaining acceptance, especially by terrestrial mobile network
operators. Prepaid billing is advantageous to the operator because of early cash receipts although
customers prefer to have charges made to a postpaid account, especially if a business account

In the case of prepaid payments, the cost can be bundled into the ticket price or perhaps to the
airline’s loyalty scheme. The airline then redistributes the revenues between the parties, needing a
sophisticated system for settlement.

Real-time billing, requires a billing system onboard the aircraft, and in the case of payment made with
credit cards, also a connection to the credit card institution for authentication. This might have the
benefit of reducing fraud with credit cards in the air used for duty free purchases, currently a major
problem for credit card companies.

Finally, in the Post Paid case, the Service Provider collects the payment from the end user, simply
adding it to his/her bill, and redistributes the revenues between the participants.

The value chain analysis and business modeling is also an essential component of the success of
airborne wireless services. To ensure that the overall business case is viable, all members of the value
chain need to be convinced that there is a realistic revenue-earning opportunity for them. Business
issues such as revenue attribution, billing, and taxation will effect technical decisions such as
connection handover, content and the data services provided.

8.2 Creating wireless cabin-type services

In this section we identify a number of simple business propositions, identifying the main beneficiary of
the proposition and how the proposition might be provided. These are only described briefly to provide
some ideas on the scope of the different business structures that might be created to support a
Wireless Cabin service. Further, more in-depth analysis of this type is described in later research to be
undertaken by the Wireless Cabin project. These propositions include:

Airline Proposition. The airline creates and runs the provision of voice and data services. They
may use specialist contractors to undertake the detail of the work, however, they will be
responsible for funding it, maintaining it and ensuring it meets passenger needs.

Aircraft Service Provider Proposition. In essence, the Connexion by Boeing offering is an example
of this type of proposition. An airline can contract with a service provider who will be responsible
for installation and maintenance of the systems. It will also be responsible for revenue collection. It
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may collect revenue from a variety of different participants including the airline, the passenger,
advertisers and many others.

Terrestrial Service Provider Proposition. This concept is similar to the Aircraft Service Provider
proposition except that the business case is based on a wider set of operations. In this case the
service provider generates revenues from subscriptions from customers, whether terrestrial or
airborne. The proposition is to capture a customer base of business travellers, providing them with
voice and data services in aircraft. However, the service provider would also provide services
(mobile telephony, Internet access, e-mail, etc) to the customers in hotels, airports and other
locations. Ideally, this service would be provided worldwide. By having business travellers as their
primary customer base, the service provider would earn significant revenue from advertising and
premium business services which would value this select market.

Mobile Operator Proposition. In this concept, a mobile phone operator would provide the airborne
voice and data services. Own customers might be expected to get preferential rates. Airlines might
align themselves with particular mobile operators in order to ensure that their passenger base was
getting the best deal on the provision of voice and data services. This partnership would work both
ways with operators potentially capturing new customers as passengers who prefer to fly a
particular airline, while airlines might benefit from shareshift as customers of a particular mobile
operator change airline to benefit from the own-operator services. The mobile operator would set
up and run the services within the aircraft (in reality they would probably sub-contract this to a
specialist). The airline would receive revenue from the mobile operator. The mobile operator would
receive additional brand recognition within the aircraft and charge premium rates for use of the
services.

8.3 Additional out-of-aircraft services

The passenger survey identified a number of simple services, based on text messaging, that could be
provided to users of Wireless Cabin-type services. By providing out-of-aircraft services, the business
case can be strengthened, allowing revenue earning mechanisms to be constructed that are not
dependent on the uncertainties in technology and passenger behavioral trends within the aircraft
environment. For example, the following passenger and airline services might be envisaged:

Text messages or e-mails could be sent to passengers containing reminders of flight times, check-
in times, departure gates number and even luggage collection information at their destination.

Access to destination information, including cultural guides, language guides, local news, tourist
attractions and many other elements, could be made available to a passenger at their hotel
destination or at their point of departure (i.e. their home or office).

Business reports and market information, made freely available on the aircraft in a copy-protected
format, could be purchased once the passenger was connected to a terrestrial service.

Through the provision of wireless access in aircraft, the creation of wireless "hotspots" in airports
would also be supported. Although the reality is that airport "hotspots" are being created before
wireless access on aircraft is available, eventually they will become mutually supporting - as
passengers become able to maintain contact with their businesses, colleagues and friends
throughout their journey, rather than for the hour spent waiting in the departure lounge, they will be
more inclined to make the effort of travelling with their laptop.

By identifying its premium business and first class passengers, the airlines create a database of
high net worth individuals. A contact database of this nature is a very valuable asset, information

Page 70



WirelessCabin — Market Survey and Recommendations - Deliverable number — D5, © Copyright 2003
ESYS plc, Ericsson, KID-Systeme and Inmarsat

from which can be sold to companies wishing to target such individuals. However, an airline would
have to be very careful how such information was made available - if it became known that flying
with XYZ airline resulted in large amounts of unsolicited mail and telephone calls, the popularity of
the airline would drop markedly.

The above concepts represent only a few of the possibilities for creating out-of-aircraft services which
are linked to the provision of in-flight wireless services. Such services would undoubtedly strengthen
the overall business case for wireless services and will therefore require further development.
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9 CONCLUSIONS AND RECOMMENDATIONS

This report has presented an assessment of the market for the provision of voice and data services
within passenger aircraft. It has achieved this through surveys of airline passengers, airlines and
associated industries. The assessment has taken the form of quantitative and qualitative analysis with
the principle purpose of identifying any part of the market perspective that will influence the technical
design of the Wireless Cabin project demonstrator. The survey data has been used to support
baseline calculations regarding bandwidth and data volumetric calculations, recognising that these will
change as the market develops, as technologies mature and change and as passenger s expectations
mature. Some preliminary business analysis is presented, illustrating the nature of the value chain that
might be involved in the supply of Wireless Cabin-type services, again recognising that these will
change as the market develops and matures.

In summary, without repeating many of the conclusions that are provided within this paper, the
following key points have been identified:

The industries that would be involved in the creation of a commercially viable Wireless Cabin-type
service, i.e. the airline, satellite and mobile communications industries, have had a very tough time
over the last two years. Many companies are in loss or worse. The business proposition behind
Wireless Cabin therefore needs to ensure that there is a compelling business case if investment in
the idea is to be achieved. In all likelihood, this will require a complex collection of business
benefits targeted at producing additional revenue, shareshift and operational cost savings. A
proposition which is based upon the assumption that airlines simply have to "keep up" with the
services their competitors provide will not be sufficient in today s economic climate.

There is evidence among passengers, the airlines and the associated industry that wireless
services are or will be in demand, for a number of different reasons. For the passenger, the ability
to use their own mobile phone, preferably billing direct to their terrestrial mobile operator, is a
valuable service, provided that issues such as noise nuisance can be solved. In addition, for many
passengers, the ability to access their e-mail and a variety of Internet services is of strong interest,
provided that issues such as device configuration can be solved. Wireless technology is expected
to be beneficial to the airlines, offering them the chance to take significant weight out of their
aircraft and reduce maintenance costs. Wireless technology also offers them the opportunity to
improve support for crew services and aircraft maintenance, whilst also enabling them to be more
flexible in the way that equipment is deployed within their aircraft. They key concern is associated
with aircraft safety and passenger perception thereof, i.e. that the wireless technologies must be
proved not to interfere with aircraft flight and navigation systems and that such flight certification
can be achieved on a global basis.

There remains a degree of uncertainty in several areas of the technical and commercial design of
a fully-fledged Wireless Cabin. One of the key drivers is to ensure that the satellite capacity
provided to the aircraft is efficiently utilised. This strongly depends on passenger habits, a factor
that will undoubtedly change once the first services are established and demand grows. Subtle
factors, such as the apparent difference in usage patterns displayed by passengers in different
parts of the world, needs to be properly understood and factored into the creation of a commercial
service. Passenger usage is, in turn, driven by developments in mobile telephony and the
computer industry, for example, the take-up of 802.11 (Wi-Fi) or the convergence of mobile
telephones, PDAs and laptop computers, will strongly influence the technical design of wireless
services in aircraft.
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The survey work described in this report has succeeded in meeting the original objectives set for this
element of the Wireless Cabin programme - it has derived traffic and capacity requirements, identified
a variety of services that could be provided by Wireless Cabin, including several out-of-aircraft
services. It has also captured the complexity of the value chain and stakeholder relationships,
identifying a number of commercial and operational issues that will need to be solved in order for
Wireless Cabin to be successful. Overall, this work shows the value of understanding the market and
commercial environment in which a highly technical endeavor like Wireless Cabin has to operate.

Finally, it should be remembered that many elements of the commercial and technical design of
Wireless Cabin will be progressed as the project continues and this report is only a small part of the
overall story. The results presented herein have illustrated the importance of market testing concepts
that might otherwise have only been addressed at a technical and engineering level. Even within the
scope of the market analysis, many questions remain, including:

How strongly is the demand for wireless services regionally differentiated and how will this
influence the technical, commercial and operational design of a Wireless Cabin-type service ?

How can wireless services be provided to all passengers within an aircraft, within the limits of
passenger affordability and within the available satellite bandwidth capacity ?

How will trends and changes in terrestrial technologies and user habits drive or block the adoption
of wireless services in passenger aircraft ?

Some elements of these issues will be addressed by the Wireless Cabin programme as it progresses
and eventually completes over the coming months. However, further analysis and monitoring will be
required in order to ensure that the technical design meets user needs in the rapidly changing market
in which Wireless Cabin is to operate.
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