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Introduced Terminology
Abbreviation

Meaning

IP


Internet Protocol

VSAT 


Very Small Aperture Terminal

ICA


Independent Console Architecture

EPS


Enterprise Portal Software

ONE-WAY Satellite Internet
Download by satellite, upload by modem/cable
TWO-WAY Satellite Internet
Down- and upload by satellite

1.  Introduction

World Summit on Sustainable Development 

Currently the Johannesburg Summit 2002, the World Summit on Sustainable Development, took place. This inspired me to look at solutions how agreements can be established and controlled. Especial in countries with large wide-open areas such as Russia, Australia, Mongolia and Brazil. Can technology support government policy, execution of tasks and enforcement of a law?

In These parts of the world distance can be a problem to control developments efficiently. The distance from the local administration to the central government is major and interests are often divided. Central governments make plans, development ideas, but they are difficult to execute in the local region. Often money is not been used for the original purpose. Because of the long run for spending the money on the real purpose, state or local officials who have other ideas and interests of spending the money can intercept it.

The basic problem is how development programs can be controlled. Are there sufficient administration systems that are, or can be, automated and which can be used by non-wired connection, such as satellite? 

This question leads to two research areas: 

A. Is wireless high speed long distance communication (by satellite) possible in future?

B. Is it possible to use (integrated) applications on distance by the Internet platform?
2.  Future Scenario

Brazil, state of Para, august 2007

Hi, 

My name is Jarais. I’m chief constructor of the state road in Para from S.Félix do Xingu to Novo Progresso. Currently I’m connecting my notebook to the usb connector from my satellite dish at the back of my pick-up truck. While starting the connection the software controls automatically the optimal angel for the dish. Today I’m reporting the progress on the road. I’m using a central program at the Governments office by Internet Technology. Just updating my construction-ID and the program integrate this information in the overall construction report. I’m starting up right now. The logo from Citrix MetraFrame XPX 2005 is visible. Yes, I do have connection. Now I can see my own personalised portal. This exists of different boxes or windows for reporting, ERP, GroupWare and even a knowledge base. Working with the government program by satellite is now as easily as it was several years ago when I worked with something similar at my office in Brasilia. Well.. It’s even better, because I don’t notice any performance differences but I do now have my personalised site. This site offers many more options then I could use previously at the central office in Brasilia. For example, now I can watch the construction progress of several other roads in Para from colleagues. I share knowledge with them and I even receive updated photos from the construction. And last but not least I can really talk with them and see their faces on my notebook screen.

Today is important because I’m also adding photos of the current progress on the pavement. One kilometre downhill the road is changing into gravel. That’s the border of the construction. My photo camera is equipped with global navigation satellite system (GNSS, the new GPS) and to all digital photos is automatically a position pointed. So, my update today is very accurate. These photos are necessary because in a few months the third international convention of sustainable development is taking place. Our Brazilian government has to report on the progress that is been made.  

___

3.  E-Connectivity
Is above story a future perspective? In fairness I can tell you it is already possible but not in every region of the world. So, what is so special about the report and control method from the Brazilian government in 2007 as described?

The point why central reporting and management control with IP technology by satellite is special in approximately five years is the speed how down- and upload by satellite connection is possible in all regions of the world. We assumed that it also contains an integration of EPS (Enterprise Portal Software) and VSAT (Very Small Aperture Terminal), ICA (Independent Console Architecture) or a new generation X-Windows (Unix concept based). A combination of those technologies can provide an optimum network on wireless distance and based upon Internet Technology.

The wireless network at great distance in thinly populated areas exists out of three basic technologies:

1. VSAT or ICA

2. EPS

3. 2-way Satellite connection

3.1.  VSAT and ICA

VSAT stands for "Very Small Aperture Terminal" and refers to receive/transmit terminals installed at dispersed sites connecting to a central hub via satellite using small diameter antenna dishes (up to 3.8M)
VSAT technology is a cost-effective solution for users seeking a private communications network connecting a large number of geographically dispersed sites. VSAT networks offer value-added services capable of supporting the Internet, Data, LAN, voice-fax communications, and can provide powerful, dependable private and public network communications solutions. Generally, these systems operate in the Ku- Band and C- Band frequencies. Ku Band based networks use smaller dishes C Band requires the use of larger dishes.
How to use a VSAT network
PRIVATE
Receive only... 

Stock Market and other News Broadcasting
Training or Continuing Education from a distance
Distribute financial trends and analyses
Introduce new products at geographically dispersed locations
Distribute TV or Video programs
In-store music and advertising
DataPackage Delivery
Transmit/Receive... 

Interactive Computer transactions
Video Teleconferencing
Database inquiries
Bank Transactions, ATM -ACL(Automated Clearing House) Point of Sale
Reservation Systems
Distributed Remote control and telemetry
Voice Communications
Medical Data/Image Transfer
Sales Monitoring/Inventory Control

ICA (Independent Console Architecture) looks like concept down to X-Windows from the Unix-world. Using ICA the real application is executed at distance on a MetaFrame applications-server. The ICA-client is what a user of an application is working with. The ICA-client transmitted only screendialogue information, keyboard touches and mouse-movements with the MetaFrame server. This is happening with a network- or other communication protocol. This kind of exchange uses very little system-resources on the client-side. The client can be a very old personal computer. ICA is designed to work with industrial standard protocols. Like TCP/IP, NetBIOS/NetBEUI and IPX/SPX, but also with PPP and supports matching transport devices such as modems, ISDN, (A)DSL and cable-modems. Besides the necessity of system-sources ICA reduces also the network-traffic. Standard support consists of only 256 colours at a working-resolution of only 640x480 and without audio. This we can change due to the requirements of using ESP by satellite in the year 2007. This will cost more network-traffic, so a fast satellite communication is a necessity.

Benefits & disadvantages

The benefits from a multi-user system like MetaFrame are obvious. Everybody can use the same applications and application versions. Central maintenance management is possible. This results in a lower total cost of ownership. The disadvantage is speed. Because all applications are been used from a central server. This is of course slower if you compare to an ordinary network where applications are being used at the clients Personal Computer. So, it is important to execute the applications on a fast central system with enough memory. In future I think this will not be a drawback. The only problem that maybe in future isn’t solved is the draconian licence policy. Currently one connection licence will cost you up to $290. - for MetaFrame XPs plus. Other MetaFrame versions are even more expensive.

3.2.  EPS

Simply expressed is Enterprise Portal Software (EPS) nothing else than a collection of components to compose a company portal supplied with services like a content management system (CMS) and other services to control an Intranet. A benefit of a portal can be increasing efficiency. All information employees needed for their work is available by one single interface. EPS contains elements of document management, content management, reporting, ERP (Enterprise Resource Planning), GroupWare, CRM (customer relation management) and even knowledge management systems. These instruments can be a part of an EPS or they can be integrated and accomplished with when they are being used in the organisation. Named examples are different efforts made to control in a structured matter the workflow? An EPS system can best be judged as an overall system what makes all available information accessible in a structured manner. It is making the information also secure accessible by the Intra- or Internet.

Considerable current EPS systems are:

· Adenin DynamicIntra.net 4.5

· IBM Websphere Portal Server

· Mediapps net.portal 4.0

· Microsoft Sharepoint Portal Server

· Oracle 9IAS Portal

· Sun iplanet Portal Server

· Sybase Enterprise Portal Express Edition

3.3.  Summary VSAT, ICA & EPS

These or similar technologies are currently implement ready. Wireless long distance accessibility is possible. But to down- and upload nice graphic interfaces and the use of multimedia advantages, the main bottleneck is still the speed of the connection.

With this summary we answered main research question B “Is it possible to use (integrated) applications on distance by the Internet platform?” 

So, yes it is, but remains the connection. My research point is this development. For a worldwide efficient use of (Internet-) networks, available speed is a critical factor to connection facilities.

4.  Explanation of the research on two-way satellite Internet

4.1.  Why satellite Internet (two-way) explored?

This research is about two-way connection by satellite. Why?
It seems that the Internet is everywhere, but in reality, there are vast populated areas of the earth where no one has access to what is fast becoming the planet's most important means of communication and commerce. 

Why are these areas off-line? In some cases, politics and religious beliefs play a role. In most cases, however, the reason is a simple lack of infrastructure. Developing nation's governments often do not have the funding to provide enough telecommunications facilities to handle their burgeoning international call and fax demands. Adding the Internet is therefore a low priority. Unfortunately, the failure to get "on-line" further hampers business growth and development, which compounds this "Catch22" infrastructure situation.
Also, for businesses it’s mainly in many regions not cost effective to build and exploit a telecommunication network. In most regions a telephone-connection is available, but fast (A)DSL providers are not. 
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“The last” call box at the jungle border in Pau D’arco, state of Tocantins, Brazil.

4.2.  Satellite Internet (two-way) as an option

Satellite Internet accesses may be worth considering. It's ideal for rural Internet users who want broadband access. Satellite Internet does not use telephone lines or cable systems, but instead uses a satellite dish for two-way (upload and download) data communications. Upload speed is about one-tenth of the 500 kbps download speed. Cable and (A)DSL have higher download speeds, but satellite systems are about 10 times faster than a normal modem. 

Two-way satellite Internet uses Internet Protocol (IP)
 multicasting technology, which means up to 5,000 channels of communication can simultaneously be served by a single satellite. IP multicasting sends data from one point to many points (at the same time) by sending data in compressed format. Compression reduces the size of the data and the bandwidth. Usual dial-up land-based terrestrial systems have bandwidth limitations that prevent multicasting of this magnitude. 
5.  Status Quo of two-way satellite Internet

Currently there exist five categories of Internet connections:

4. Cable/ADSL

5. Business/High Speed

6. Satellite Two Way

7. Satellite One Way

8. Modem

I will concentrate specific on Internet by Satellite Two-Way connection, what is newer than Satellite One-Way connection.

5.1.  Satellite Internet - What is it?

You have two primary options right now. The difference between the two types is that in the older system (Satellite One Way) you HAD to have a landline and a modem to dial in. Your request for a web page would go by landline/modem to your provider, who would retrieve the page, and then downlink it to you by satellite. 

The new systems (Satellite Two Way) conduct your requests and the responses from your provider entirely by satellite. There is no landline/modem.

The terminal you receive when you purchase a two-way satellite product has both a receiver, and a transmitter. A terminal is simply a box that houses some equipment. In this case a receiver and a transmitter. Hook it up to the dish, point it at the satellite and start surfing. More or less. There are always details but that's the crux of it. 
There are two main suppliers (providers) in the two-way satellite Internet market. Provider Hughes offers satellite service in conjunction with its DirecTV product not surprisingly called DirecPC.
The Other system is by Gilat, and is being sponsored by Microsoft and Radio Shack. It also uses the newer two-way satellite system. It is part of the DiSH Network for TV access and is called StarBand.
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5.2.  Cost indication for currently use of Satellite two-way Internet

PRIVATE

EarthLink Satellite, powered by DirecPC
StarBand Satellite

Satellite dish 
$649 
$499.99 

Professional installation (mandatory) 
$250 
$199.99 

Monthly fee 
$69.95 
$69.99 

Contract length 
12 months 
12 months 

Early termination fee 
$399 
$499 

Suggested hardware configuration 
Pentium II-333 CPU, 32MB RAM, USB port, CD-ROM drive, 56Kpbs modem (for installation only), 120MB disk space 
Pentium CPU, 64MB RAM, Ethernet or USB port, CD-ROM drive, 120MB disk space 

Operating systems supported 
Windows 98 SE/Me/2000 
Windows 98/98 SE/Me/2000 

Mailboxes included 
6 
10 

Web space included 
36MB 
10MB 

Total annual cost 
$1,738.49 
$1,539.86 

5.3.  Benefits, disadvantages & coverage Satellite Internet

The good: 
Consistently fast downloads; excellent tech support. 
The bad: 
Upload speeds generally slower than 56Kbps; expensive compared to (A)DSL or cable; when it rains, you lose your connection; no free dial-up access; paltry 10MB server space for mailboxes.
The bottom line: Cable, fixed wireless, or (A)DSL is still your best bet; if you can't get those types of service in your area, two-way satellite Internet is a real option. 

The services that DirecPC and Starband provide are available just about everywhere in North America, Europe and many places in South America as well. But still not worldwide available. To find a suitable satellite two way Internet provider for your area/region I added a summary of (mainly) all current global satellite Internet providers
.

And even then there are blank spots on the globe. Future developments have to cover all the land and places to be at earth. 
Current situation of Internet coverage provide by satellite
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On 5 September 2002 Hughes Network Systems reports: “We start to provide Datasat with Broadband Satellite Technology for the Ukraine Market”. World coverage is developing rapidly…

6.  Future Developments of two-way satellite Internet

6.1.  W4 (World Wide Wireless Web Corp.)

World Wide Wireless Web Corp, ("W4") was formed in January 1997 to provide the solution to the "digital divide": to solve the challenge for large areas of the world that do not have the ability to efficiently access the increasingly popular and important North American Internet Backbone. W4's founders have been on the forefront of wireless telecommunications technology for over twenty years. They were key players in the establishment of satellite supported, wireless distribution networks for television and radio in the 1970's and 1980's and, during the1990's, they were instrumental in providing Internet connectivity to universities throughout Mexico and other parts of Latin America.

The founders of W4 have joined with other experienced senior management to develop the W4.Net and the W4 network of W4 Affiliates. The W4 founders built the networks that radically altered the operating landscape of the newspaper, wire service, and background music and broadcast industries throughout North and South America, Europe and Asia. W4 is now bringing the same radical change to the operating landscape in Internet access worldwide. 

6.2.  Ka-band Multimedia Satellites

The term Ka-band satellite is now generally recognised as a shorthand term for a new generation of communications satellites that will use on-board processing and switching to provide full two way services to and from small earth stations comparable in size to today's satellite television dish. To do this efficiently they will use multiple pencil like spot beams. A number of proposals also include use of inter-satellite links. A variety of orbits are being considered. Apart from the conventional geostationary orbit, both low earth and middle earth orbit systems have been planned.

Such Ka-band satellite systems have also been described in other terms such as "multimedia satellites", "ATM satellites", "broadband switched" and "broadband interactive satellites". The first two terms are generally inaccurate in that Ka-band satellites can be used for other applications than multimedia or providing an ATM platform.

The sudden interest in Ka-band satellite communications during the middle of the last decade is not an accident. It comes as a result of supply economics meeting a perceived demand for new services.

NASA launched an advanced Ka-band satellite in 1993 that uses on-board processing and switching, pencil spot beams and the Ka-band - the three key technologies for the new commercial Ka-band satellites.

NASA's ACTS satellite performed extremely well; the project was very well managed and involved testing a wide variety of new ground stations and services.

6.3.  “@CONTACT” 

@CONTACT, is where the world is going personalised, high-speed interactive communication and secure access to personal or business data sources from anywhere. The primary target markets for @CONTACT include broadband service providers, Local, National and International carriers and businesses that want to interact with their end customers, wherever they may go.
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Contact Satellite Constellation 
Using 16 satellites located 10,000 km above the earth, the @CONTACT Medium Earth Orbit (MEO) constellation will be an interactive "middle mile" connection to the backbone network or the trunk for a variety of last mile network provider customers. The system will have 500 MHz of uplink and downlink spectrum to enable high-speed, broadband deployment. With the ability to re-use frequency through spot beams and the global nature of the coverage areas, the bandwidth capacity of the constellation becomes similar to fibre. Other system advantages include global coverage with less latency than GEO satellite-systems.

At completion, the @CONTACT system will be the equivalent of four global fibres every 45° with complete worldwide connectivity. @CONTACT system will be a dual mode interactive network. @CONTACT's network will use standardised protocols (e.g., UMTS) to support an easy fit as well as compatibility with other communication networks. There are a number of technologies including inter-satellite links, advanced on-board processing and lightweight high power micro-satellites that will revolutionise satellite communications in the future. In order to begin operations as quickly as possible, @CONTACT is developing a scaleable system that will allow rapid deployment of first generation spacecraft that can be later expanded as these new technologies are proven and available. The first generation of eight satellites will begin operation in 2004 with a primary focus on the United States market and provide the economic basis for growth. . The remaining eight satellites will be launched as required to support schedules for continuous global service. The ground segment will consist of Network Operations Centres (NOC) for controlling the communications network. The initial NOC will be located at the existing @CONTACT Spaceport near Denver, Colorado. For managing the constellation a Satellite Operations Centre (SOC) and three Telemetry, Tracking and Control (TT&C) systems will provide global constellation control. Gateway earth stations may be built and operated by service providers who market their services directly to end-users or @CONTACT. The customer premise equipment (CPE) for @CONTACT's service will include a small satellite modem that works with a thin, small antenna. A key enabling CPE technology is the affordable programmable phased-array antenna. The project is innovative. The first generation will utilise proven well-developed satellite and network technologies. The second generation of spacecraft will add functionality and capacity using advanced technology and upgrades to the Network Operating Centre (NOC). Currently, @CONTACT's application for authority to launch and operate its satellite system is pending before the FCC. In addition to obtaining FCC authority, @CONTACT will need to coordinate its planned system with other satellite systems. 

7.  Business Potential
7.1.  General

The growth of Internet as a mass-market consumer (and business) service and perceived likely growth in demand for multimedia (services combining two way video, voice, data and graphics) indicated a need to provide substantive infrastructure for two way services and associated switching technology. Ka-band satellites offered one major solution to meeting the demand.
The satellite industry is a lot more sophisticated in researching potential markets than the early proponents of the telephone research. Nevertheless, Ka-band satellites appear to be pitched at serving a variety of niches markets each with uncertain demand. With the possible exception of high speed Internet access, no "killer application" for Ka-band infrastructure is foreseen by the industry.
Future market demand is difficult to forecast. Such competing delivery infrastructure includes interactive high-speed digital cable networks, ADSL and VDSL, LMDS and PCNs.
7.2.  European example of Business Potential

An Alcatel Space/SkyBridge partnership with Gilat and SES Global foresees that in the European residential market, broadband is a growth driver for satellite. They expect that the total broadband demand in 5 main Western European countries including Spain, United Kingdom, Germany, France and Italy will increase to 29.4 million homes by 2005. Of these, 7.3 million homes are forecast not to be accessible by upgraded cable or (A)DSL in 2005 (25% of total broadband demand)
. 

For the SOHO/SME Market they foresee an increase of the total broadband demand in the major markets to increase to 7.2 million Soho’s/SME’s by 2005. Of these, 1.3 million Soho’s/SME’s are forecasted not to be accessible by cable or DSL by 2005 4. 

Finally, the Enterprise or Corporate market: Satellite two-way broadband market demand for high-end professional services is expected to reach 240,000 corporate sites in Europe by 2005
.

They made a Business Plan assumption that 5% - 10% of the total broadband not accessible is by terrestrial networks.

7.3.  Conclusion & case studies
Finally, I want to mention this. Satellite Internet represents the best opportunity for schools, communities, and individuals in remote areas to gain access to worldwide communications. It is unique because it is simply not subject to local control over access or content. It has the ability to reach people no other communications medium can at a practical cost. 

Case studies for Business Potential you can find at:

http://www.gvf.org/solutions/studies/index.cfm
Here we can also find a start to the described future scenario in chapter 2 (See article: “Brazil opens its market for alternative telecommunications providers”).

___

A. Appendix “2002 summary© of Internet Satellite Providers”

Name of company
Company profile

Advantech 
Florida Keys provider for DirecTV, DirecWAY, high speed internet access, web hosting, web design, web maintenance, computer, network sales, service, and support. 

Aloha Networks
Provide ISP backbone connectivity via geostationary satellites. Assume North American coverage.

Astra Broadband Interactive
SES Astra's entry into the broadband satellite Internet arena. They will cover Europe via a combination of Ku and Ka satellites.

Astrolink
A Ka band service provider planning to provide broadband 2-way ATM services in 2003.

Big Sky Solutions 
Satellite Internet Service for multiple users and network environments. Available in the US. 

BizarNet 
Offering internet access for Romanian and East European. 

Caridirec 
Broadband Internet access for the Caribbean and Latin America area. High speed internet access via satellite. Supplier of one and two way systems. 

ClickComputers 
High speed Internet access via satellite covering Kosova, Albania and Macedonia. 

DirecPC 
Provides internet access and equipment throughout the United States. 

DirecPC Europe 
Offer Internet by satellite in Europe and parts of Asia and Africa. 

Earth Vision International 
Fast, secure broadband IP solution. Source for wireless broadband anywhere, wireless ISP's, Internet cafes, remote locations and global corporations. 

EHC Communications 
Provider of high-speed telecommunications and satellite internet services in Puerto Rico. 

Esat Inc. 
Supplier of satellite and wireless Internet access and data delivery. Includes an overview of products and services, technology, and investor information. 

Fly Away Net 
A company that provides Satellite Internet Access throughout the United States, as well as LAN and WAN's. 

Galaxy 2000 
Suppliers of the Galaxy 2000 Internet Satellite connection system, with coverage in Saudi Arabia and the Middle East. 

GeoSat 
Internet by satellite information. 

Gilat Satellite networks
Provides 2-way satellite Internet access via its SkyBlaster and SkySurfer products. One of the main partners in the consumer StarBand system. Offices around the world

High Speed Satellite Internet - FriendlyUser.Net 
Friendly User provides two way high speed Internet via satellite for businesses. 

IdiClear Online 
Provider of satellite Internet access and Dish Network Television services. 

Intercom Online, Inc. 
Full Service ISP providing two way internet connectivity via satellite in the Continental US and the Caribbean. 

Internet Skyway
Offering 2-way Internet backbone service via Eutelsat. European coverage.

Internova Communications Inc. 
Provides broadband, high-speed wireless Internet access via a two-way satellite system . 

Isonetric Broadband 
Offers EUTELSAT based two-way, broadband internet access for a monthly rental fee. 

JrSat 
Internet Access via Satellite. Telecommunications solutions via satellite. DirecWay for Videoconferencing, Internet access, VoIp, Distance Learning etc. 

LinCsat Communications Inc. 
Satellite high speed internet access. Internet remote access services by satellite anywhere in Canada. 

MagicSat Satellite Internet Access Powered by Nebulink 
Low cost broadband solution for residential or business users requiring access from the United States (including Alaska and Hawaii), Mexico, Puerto Rico, the Caribbean and Canada. 

Mystro Satellite Internet 
Bandwidth on demand services: customers pay on a per minute basis, making broadband networking available for applications such as business continuity, emergency communications, remote WAN access, interim services and network load balancing. Mystro offers high-speed data networking, Internet Access, VOIP and Videoconferencing services. 

NetSat Express
2-way satellite Internet provider covering the globe by using bandwidth on 9 different satellites. Various service packages and plans available.

New Skies Satellites
2-way satellite Internet provider utilises its own satellites and teleports to provide end to end Internet access.

Novanet Communications 
A satellite based two-way internet service. 

OptiStreams Inc. 
2 Way Satellite Internet Service Provider supplying High Speed Internet Access via satellite. Offers a satellite networking solution for internet networks 

PA Networks Incorporated 
Offer home and business satellite Internet access and VPN solutions. 

Pioneered Satellite communication 
Having pioneered satellite communication in India, ISL has made inroads into areas like Internet, E-Commerce and Wireless applications. ISL has oriented its business strategies and growth plans to match the ever-changing corporate scenario. 

RAMTelecom Corporation 
Canadian provider of global communication through satellite technology. Services include two-way high speed Internet services for businesses and worldwide satellite phone service. 

Rartel SA Bucharest 
Provider of satellite based telecommunication channels servicing operations in Central and Eastern Europe. Services include dedicated leased lines, wireless conectivity, VSAT networks, and Internet services distribution. 

RPG Satellite Communications Limited 
Indian provider of VSAT based telecommunication services. 

rStar Networks 
Develops, deploys, and manages satellite based broadband Internet media networks for vertical markets with a large user community. 

SatCom Solutions 
Broadband satellite internet service provider. 

Satellite Internet 
Cost effective solutions for ISPs and corporate users. 

Satellite Media Services
They use Eutelsat for European, Asian, and Middle East coverage. Geared to provide backbone connectivity for the ISP.

Satreach Networks Inc. 
Satellite network services to retail and commercial industries, including content delivery, POS, credit/debit transactions and high speed internet access. 

Silver State Satellite 
Offer 2-way high-speed satellite internet access and TV service sales utilising Starband and DISH Network equipment. Las Vegas. 

Skybridge
A Ku band system that will use a constellation of 80 satellites, due to go commercial in 2003. Ground coverage will be determined by the placement of ground access stations, similar to Globalstar.

Skycrossing.net
2-way satellite Internet provider combines satellite for the backbone and broadband wireless to the consumer.

SkyTiger.net
Provides 2-way satellite Internet connectivity via JSAT-3, covering the Asia/Pacific region.

Soho Satellite 
Service and support for Soho, SME and Enterprise Satellite solutions for Data, Voice and VPN. 

Spacecom
Providers of a 2-way Ku solution for internet access. No coverage given, but assumed North America.

Star Duo 
Satellite internet provider from Iceland to the Middle East. 

Starband
2-way Internet provider covering the North America. This system is targeted at the home and small business users.

StarBand Communications Inc. 
Provide a two way, always on, high-speed satellite Internet service. Includes system technology and where to buy. 

Tachyon.net
Providers of various levels of IP connectivity to the Internet. Currently covers the Americas and Europe with global coverage soon.

Teledesic/ICO
Another proposed LEO constellation using the Ka band. Teledesic merged with ICO the bankrupt LEO Satphone provider.

Teleglobe
2-way satellite Internet provider covering the globe via Intelsat, New Skies and other satellite providers. They have a range of service options.

Thaicom Internet
Provides various 2-way satellite Internet services covering Eastern Europe, Eastern Africa, all of Asia and Australia.

TVi Dish 
Starband high speed satellite internet access. 

Virgin Technologies Inc. 
Providing Satellite Internet Service in Canada for single, multiple users and network environments. 

Vulcan Communications 
Provides worldwide broadband internet access via satellite from the United States backbone. 

W4
2-way satellite Internet access and other ISP related services. Providing coverage over North and South America.

Web Sat Ltd. 
Provider broadband two

Way satellite communications system, covering Iceland, Western Europe and the Middle East. 

WebSat
A nice low cost solution for small business/personal use. Uses Eutelsat for European coverage.

Welcome to FB Satellite Powered by Connexstar 
Satellite Internet Service Provider 

WildBlue (formerly iSKY)
Will use Anik F2 to provide Ka band Satellite Internet to North America in 2002?

The 2002 summary© of Internet Satellite Providers is composed throughout research on current (sept.2002) available satellite providers (one- and two-way) by Dick Kattenbroek, MSc e-Technology CIBIT, Utrecht Netherlands.


































  Inclusive 2002 summary© of Internet Satellite Providers 








� For explanation on Internet Protocol (IP) see http://www.howstuffworks.com/link226.htm “Introduction to TCP/IP Concepts”�





� See appendix A, “2002 summary© of Internet Satellite Providers”


� “@CONTACTtm” is a research & development program from @Contact Spaceport in Denver, Colorado US, see also: http://www.satelliteportal.net 





� Source: McKinsey Analysis 2001


� Source: Merrill Lynch, Frost & Sullivan, Northern Sky Research and Comsys market studies
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