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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention is generally directed toward a system for providing high speed
network connections globally. More particularly, it discloses a method for routing data between
satellites and the ground based networks.

BACKGROUND OF THE INVENTION

[0002] LeoSat has come to this market with the specific goal of applying new and emerging
technologies to the Satellite Data Market. We are a forward-looking company with an
engineering history of developing and providing data/voice communication in harsh
environments.

[0003] We strongly believe that it is time for a market shift in satellite data communications.
Technology developments and demands have lined up to facilitate a major shift in how satellite
data is viewed and delivered. While the market has many long-established companies, there is
a tendency as in most long time operators, to continue to look at the market with the way
"things have always been done." Both existing and potential new customers to this market are
being driven by the ever expanding growth in the need to stay connected to the Internet with
high-performance connections everywhere Many customers are being held back by the current
offerings which miss on both price and performance. Cruise ships can't begin to keep up with
their passenger's demand of always on high-speed Internet services. services. Oil exploration
and production need much faster data transport than is available today. The developing world
needs cost effective high-performance networks for telemedicine and distance learning. Widely
dispersed countries like Indonesia, Canada, parts of China, Africa, South America and the
Soviet Union need cost effective high-speed networks to help these areas develop. When
disaster strikes such as earthquakes, hurricanes or a tsunami rescue and relief efforts need to
be able quickly establish solid communications and data networks. Finally, there is a demand
for a worldwide truly secure data network solution. Current operators providing 1-2 Mbs (even
12 Mbs in limited cases) at high costs are not up to the challenges of these demands. Most
require 7-9 foot dishes for marginally high speed access. These antennas must be set in
concrete to maintain focus on a satellite some 22,500 miles out in space. Even then the
performance of these systems is poor. Twelve (12) megabits on such as a system performs
like 0.5 megabits on a normal network. This is not nearly enough for the demands. The
equipment is expensive, large and the data performs poorly. The cost of the data is still very
high and in the quantities needed, simply not available.

How we see the market today
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[0004] We see the satellite data markets as being ill-served today. There are some new
advances in satellite services being offered, but they are just incremental improvements over
the past generations of offerings. Many of the same major problems with the older systems,
still exist in the new offerings. Additionally, these problems are going to have even more
negative effects in the future.

Problems with the Current Systems

Latency

[0005] Latency (delay) is partly a factor of physics and partly a factor of design. It is not just a
problem with having a delay in telephone calls transmitted over the links; it is a problem with
data transfers, applications and even web browsing. It is a problem that will continue to cause
increasing frustration with the use of such connections for access to the Internet. The
backbone and the connection speeds on the Internet are all increasing at exponential rates. As
more devices and people are connected, more speed, efficiency and bandwidth are required.
Websites and other such portals are optimized to serve as many clients as possible, as
efficiently as possible. Administrators make tradeoffs in their methods of identifying efficiency
models for their servers. When a client connects to a website and makes a request, a data
socket is established. The server services these sockets in pools. If a particular client is taking
more than XX ms to respond, the server will terminate that connection and hope the client
comes back with a better connection. The servers simply can't wait on slow connections and
stay efficient. The "delay timeout" settings have been lowered and will continue to be lowered
as statistically the connection speeds increase. Another cause of dropped connections is a
client that requires a lot of retransmission of the data packets. Again, the server will identify
these connections and drop them, hoping the client will return with a better connection. To put
this in the specifics of the GEO Satellite serviced client, a connection with a round trip delay of
500ms will see increasing performance degradation in the future. Latency has a terrible
performance impact on any TCP/IP network.

Performance

[0006] Latency drives performance on a data network. TCP/IP is the transport for today's data
networks, and due to the methods used in this transport latency or delay (for the purposes of
this discussion the terms are interchangeable) are major factors in actual performance. When
a service provider sells a client a megabit rate, the actual throughput on that bandwidth will be
significantly impacted by the satellite system being used. Most satellites providing the services
today are in a GEO orbit level. This level is approximately 36,000 Km (22,500 miles) above the
earth. There are some new systems coming on line that are in MEO orbit which is
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approximately 8,500 Km (5,200 miles). However, as you can see in attachment "A", neither
system will provide for the systems necessary to keep up in the coming years. For reference a
GEO system promising 50Mbs bandwidth will actually only provide | Mbs of actual throughput

when using a TCP/IP connection. The type connection all Internet browsing uses today.’
RTT 10 ms => TCP throughput = 52428000 bps = 52Mbps

RTT 20 ms => TCP throughput = 26214000 bps = 26Mbps

RTT 50 ms => TCP throughput = 10485600 bps = 10Mbps

RTT 100 ms => TCP throughput = 5242800 bps = 5.2Mbps MEO Best Performance
RTT 150 ms => TCP throughput = 3495200 bps = 4.3Mbps

RTT 200 ms => TCP throughput = 2621400 bps = 2.5Mbps

RTT 300 ms => TCP throughput = 1747600 bps = 1.7Mbps

RTT 500 ms => TCP throughput = 1048560 bps = 1Mbps GEO Best Performance

[0007] There are WAN accelerators (such as Riverbed Steelhead) that use caching and sliding
frame sizes to help improve the throughput, but they can't change the physics of the time it
takes the radio signal to traverse the distances.

Coverage

[0008] There is not a system today that can provide the same level of high speed Internet
connections throughout the world. There are both GEO and MEO systems that provide
coverage for locations to approximately 35-45° North or South of the equator. The further from
the equator one travels the slower the speed will become and the quality of the connection will
suffer as well. While some operators in the market place are claiming "worldwide coverage”,
the fine print reads that the system will revert to lower frequency bands (very slow speed) in
and/or low bandwidth connections farther reaches of their system coverage areas. No system
today provides the same high speed data worldwide.

Mechanical dishes

[0009] For clients that move e.g. maritime, vehicles, Airplanes tracking dishes (or very
expensive and power hungry phased array antennas) must be used to keep the dishes pointed
to the satellite for service. The dishes require 3 axis stabilized platforms that are continuously
operating motors and gears or belts, to keep the beam accurately pointed at its servicing
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satellite. Therefore, there are numerous moving parts that are subject to wear and failure over
the life of the system. Such systems require significant preventative maintenance checks and
part replacements. This requires vendor visits to just about anywhere in the world to replace a
belt, motor or BUC, that has failed while in service. This drives costs, operational outages and
therefore loss revenues. It increases costs to the operator and causes increased costs to the
clients as well. These solutions have proven difficult to maintain to a level that complies with
SLA's.

Client station costs

[0010] The current satellite client station costs for high capacity users are substantial ($100K
+). The cost of installing, maintaining and changing the client stations is a significant factor in
the total cost of operation of the satellite Internet data. If a MEO or LEO system is used, the
client station requires at least two tracking dishes and for redundancy a third should be
installed.

[0011] The problems with the prior art indicate that there is a need for a new communication
system for providing global network access. We disclose herein a system and method for
transmitting data that employs new the satellite payloads, new data treatment methods, new
data routing methods and new client terminals, and new technologies that significantly change
the paradigm of what can be delivered and at what cost.

[0012] D1 = US 5 467 345 discloses a packet routing system and method therefor, wherein
information packets are routed among a constellation of satellite nodes in a communication
system by means of routing tables for each node that are generated in advance by a recursive
process that considers link usage and anticipated link loading for different times and states of
the constellation.

SUMMARY OF THE INVENTION

[0013] In a first aspect, the invention consists in a system for routing data between ground-
based networks and satellites,the system comprising: a plurality of low earth orbit
communication satellites, wherein each low earth orbit communication satellite has a plurality
of adjacent low earth orbit communication satellites; a plurality of terrestrial client stations
selected from ground-based client stations, mobile client stations, and combinations thereof; a
plurality of terrestrial gateways; a plurality of communication links between said plurality of low
earth orbit communication satellites and said plurality of terrestrial gateways; a plurality of
communication links between said plurality of low earth orbit communication satellites and said
plurality of terrestrial clients; and a plurality of inter-satellite communication links between said
adjacent low earth orbit communication satellites, characterised in that each of said plurality of
low earth orbit communication satellites comprise twelve client facing beams and four inter-
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satellite link beams, and wherein each of said twelve client facing beams can be dynamically
switched via software control between a client mode and a gateway mode.

[0014] Further aspects of the invention are defined in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Further advantages of the invention will become apparent by reference to the detailed
description of preferred embodiments when considered in conjunction with the drawings:

[0016] FIG. 1 illustrates an embodiment of the satellite configuration.

DETAILED DESCRIPTION

[0017] The following detailed description is presented to enable any person skilled in the art to
make and use the invention. For purposes of explanation, specific details are set forth to
provide a thorough understanding of the present invention. However, it will be apparent to one
skilled in the art that these specific details are not required to practice the invention.
Descriptions of specific applications are provided only as representative examples. Various
modifications to the preferred embodiments will be readily apparent to one skilled in the art,
and the general principles defined herein may be applied to other embodiments and
applications without departing from the scope of the invention. The present invention is not
intended to be limited to the embodiments shown, but is to be accorded the widest possible
scope consistent with the principles and features disclosed herein.

[0018] We built the disclosed system from the ground up, instead of from the satellite down.
This meant we attacked the issues with the client stations first. Considerations were size,
profile, redundancy, flexibility, reliability and cost. In a first embodiment, we specially designed
a client station antenna for large users as described herein:

Size: 40 inches x 40 inches x 4 inches (LxWxH) X 2 (one transmit and one
receive)
Profile: Mounts flat on flat surface with 4 inch wind profile

Redundancy:  Two independent systems that work in parallel with both active at all
times.

Each has the ability to engage multiple satellites simultaneously.
Either one can provide the full bandwidth purchased.

Flexibility: Supports multiple data protocols and coding schemes. Such as
TCP/IP and DBV-x. Ability to track multiple satellites at the same
time.

Reliability: No motors, belts, gears or even BUC's. Simply no moving parts.
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Cost: < $50K
Capacity: Up to 2 Gbs per beam. Multiple beams available.

[0019] The antenna provides significant advantages over other client station antennas, in that
it has a high capacity, and is significantly less expensive than arrays or other antennas that are
typically used. Furthermore, it has a low wind provide and can engage multiple satellites
simultaneously. The antennas are two independent systems that work in parallel to provide
redundancy.

[0020] We then attacked the issues with performance and cost per megabit. The system is
designed with the following specifications, but it should be appreciated that this is just one
working embodiment, and that variations and alternatives are within the scope of this
disclosure.

Latency

[0021] Understanding that latency is the biggest factor in performance (other than raw
bandwidth) we designed the system with a latency factor of <50ms. This provides for a level of
performance that will not only exceed today's requirements, but also be in line to perform well
with the Internet and systems for many years into the future. Low latency is achieved by using
a low orbit of 1000 miles instead of 22,000 miles typically used by other MEO or GEO
communication satellites.

Performance

[0022] Having addressed the latency issue, our system will outperform a GEO system by a
factor of 50 to 1. It will outperform a MEO System by a factor of 10 to 1. This is directly related
to costs as well. The performance difference means that a customer would have to contract for
a high multiple of bandwidth from one of the other systems to receive the same user
experience of a much lower bandwidth rate from our system. One other significant difference in
our system and the current systems is that our service offers synchronous bandwidth. Our
upload speeds are the same as our download speeds. This will make a huge difference in the
ability of the clients to maintain servers, email and video across these connections. This will
also be a welcome benefit to mobile operators such as Cruise lines with their administrative
data needs and oil field exploration with their collected data uploads and real time video
monitoring of remote areas.

[0023] In summary, LeoSat will be the first company to offer a unique combination of lowest
latency, actually usable high speeds at very attractive prices and truly global reach The ability
of the satellite to off load the entire capacity of the maximum client links via the ISL's is
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extremely important as it goes to flexibility, avoiding satellite saturation and being able to use
remote gateways to serve difficult areas.

Pricing

[0024] We have designed the system to allow our purchase of our core bandwidth from
strategically located locations where there is heavy competition by large Internet backbone
providers. Using the competition between the backbone providers we will have access to the
lowest pricing in the market.

[0025] The flexibility we built into our design allows for our being able to have our core
locations compete even with each other for the lowest cost of Internet backbone. Our pricing to
the clients will be based upon a bandwidth committed information rate (CIR) with no monthly
usage caps or other added costs. Therefore, continuous use will not be a problem. Bandwidth
usage will be monitored and recorded with usage statistics available at any time. If a client is
hitting its maximum bandwidth level, additional bandwidth can be increased as needed to meet
demand. We will even offer programs where the bandwidth can be adjusted on a schedule of
high season and low season. It should be appreciated that our design does not require our
"adding a transponder” or any other such ceilings. Our design is delivery by software settings
in the client that can be changed remotely. No additional equipment and no site visit required.

Coverage

[0026] The coverage will truly be worldwide. We will be able to deliver the same quality and
quantity of bandwidth to any client regardless of their location. Such large covered is
accomplished by using 64 satellites in overlapping orbit patterns that are able to communicate
with each other. In one embodiment, the pattern of orbits of satellites can be described as a
duel rosetta to ensure overlapping coverage.

No Mechanical dishes

[0027] As described earlier our client antennas have no moving parts and no parts to change.
If one fails there is already a redundant one running that can deliver the complete bandwidth.
Additionally in the event of a failure a change out is extremely simple. There is no real
"pointing" of the antenna, just detach and replace.

Client station costs

[0028] We have targeted our highest bandwidth client station to cost less than $40k with full
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redundancy. Other portable and small client stations without redundancy are expected to cost
approximately $20 K. These costs are significantly lower than other satellite communication
providers.

Redundancy

[0029] The new system is fully redundant. The antennas are redundant, the radios and all
supporting equipment is installed with redundancy in place.

Meeting Client Requirements

[0030] The client experience with the new system will be very much like their experience with
Internet usage in terrestrial networks. The performance will be on par with telecom provided
connections to offices. "Always on" connections.

System comparison

[0031]
Operation Aspects (GEO MEO IT Centricity
Latency 500ms 130ms 50 ms
IP Performance @ 1 Mbs 1.7 Mbs 37 Mbs
50Mbs
Pricing $750+ per $800+ per $800 per Hz/Mbs
Hz/Mbs Hz/Mbs (est.)

Coverage 35° to 45° of 35° to 45° of Worldwide
equator equator

Mechanical Dish 1o0r2 2 minimum None

Client Station Cost ;$150,000+ $450,000+ < $50,000

Redundancy Fall back to Ku {Not fully Fully redundant
band redundant

Sold by Bandwidth + Bandwidth + Bandwidth no
Caps Caps caps

[0032] The comparison chart fails to capture some of the benefits of the currently described
system over the current systems. The ability of the clients to enjoy an always on connection
and equal upload speeds should not go un-noticed. The performance differences are not just
important today, but will become increasingly important in the future as everything speeds up.
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Current systems with a significant latency issue is a growing problem that will only become
worst with time.

[0033] It should be appreciated that the disclosed invention can have many different
applications, including, but not limited to, the following:

1. 1) Maritime, including but not limited to Cruise Lines, commercial shipping, Ferries and
possible military contracts.

2. 2) Oil Exploration and production. Both on-shore and off-shore.

3. 3) Island Nations - Schools, telemedicine, remote location government services and feed
for ground internet providers.

4. 4) Extreme Northern and Southern regions that lack a business case for fiber and are
not served by current satellite solutions.

5. 5) All clients that currently use satellite, but need symmetric or high rate "up" bandwidth.
News media and any organization that produces large data in remote places.

6. 6) All clients where real time remote operation or monitoring of equipment in remote
locations is necessary.

7. 7) Emergency response teams worldwide. A complete client station that will have the
ability to deliver a true high speed backbone network anywhere in the world. The client
station will weigh less than 200Ibs and will require less than 800 watts of power. Both
phone and data services will be established over a common link.

8. 8) Business clients that require the most secure commercial network connectivity in the
world.

9. 9) Island nations seeking high speed backbone connectivity for their services.

[0034] It should also be appreciated that the disclosed invention provides the following
advantages over the prior art:

1. 1) The system uses the high speed and large bandwidth of the Ka band to a LEO
system. KA band is high frequency which is more susceptible to moisture.

2. 2) Networking a constellation of satellites together with high throughput data capabilities
using low latency routing techniques.

3. 3) Due to system design we will be able to place ground stations in the most beneficial
economical locations for wholesale Internet bandwidth purchases, for example at
internet backbones.

4.4) Significantly reducing latency and thereby significantly increasing bandwidth
performance.

5. 5) Introducing a new client station design that will address many of the problems with the
existing client stations. (e.g: Size, maintenance, moving parts, power requirements)

6. 6) The first and only true worldwide total wideband high throughput commercial satellite
system deployed.

7. 7) The most secure encrypted client to encrypted client non-military data network in the
world. Because the system employs the use of protocol independent transport
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(Multiprotocol Label Switching (MPLS)), it can securely transmit multiple data feeds
without compromising security.
8. 8) The first high bandwidth many in the far north/south and middle of the ocean will see.
Bandwidth up to 1.2 Gbs.
9. 9) Any client station can also be a gateway.
10. 10) First MPLS network in space.

The Technical Details

Satellite Routing

[0035] Fig. 1 illustrates the "Bent Pipe" architecture use in the vast majority of all satellite
deployments of the prior art. This is where the satellite is nothing more from a routing
perspective than a relay. The data is sent to the satellite from the client, only to be
retransmitted back down to a gateway attached to the Internet or private network. There has
been little to no processing as far as routing is concerned on the satellites.

[0036] Recently there have been some deployments of what the satellite industry terms a
"mesh" network. This enables client stations on the same satellite to send data directly to each
other. This was accomplished with the routing devices being placed at the client stations and
still using the satellite as a relay. However, there is no facilitation for clients not on the same
satellite.

[0037] The only other routing that is currently taking place on commercial satellites is being
done on the Iridium system. The Iridium system is very much like a cellular phone system, just
in the sky. It routes cellular phone calls from the user's handset to the nearest gateway via
Inter-Satellite Links (ISL's). It also routes very small data using the same methodology. The
Iridium system is limited to routing their data (calls) in the same methods that cellular calls are
routed on land based systems.

[0038] Other prior known methods don't actually transmit at advertised rates. For example,
O3B claims that it transmits 84 Gbs but really only transmits at 19.2 Gbs because the data is
not really being routed.

[0039] Some of the newest and most advanced deployments of satellite systems suffer from
the inability of moving their customers data off their satellites. The case in point is O3B. While
they claim throughput of 84 Gbs on their 8 satellite constellation, they actually only have a
maximum throughput of 19.2 Gbs. The O3B satellites each have 10 customer beams and 2
gateway beams. While the customer beams could max out at 10 X 1.2Gbs = 12 Gbs each
satellite, they can only get 2 X 1.2 Gbs = 2.4 Gbs of that to their gateways. So the real
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throughput is only 2.4Gbs per satellite. Or stated another way. a maximum of 2.4 Gbs available

per 1/8! of the earth. It is important to note that O3B is not alone in claiming the sum of their
client beams as their satellite "throughput". Much to our dismay it is widely done in the industry.

[0040] We recognized during the design phase of their new system that a new approach to
data movement on and off satellites was necessary because the prior art methods were unable
to achieve the high-throughput required.

[0041] The method disclosed herein takes a different approach with each satellite having the
same number of client facing beams, but incorporating four (4) Inter-Satellite Links (ISL's) per
satellite and implementing a fully managed intelligent meshed network between the satellites,
gateways and clients. Prior art sattelites do not have any real processing capabilities.
Incorporating such processing abilities adds significant power requirements, weights, and other
constraints, but is done to maximize performance of the network. The four (4) ISL's would be
one to the satellite in front, one to the rear, one to the left and one to the right. The ISL's would
preferably utilize a higher frequency providing for larger bandwidth transfers between the
satellites. In a preferred embodiment, that link between satellites (which are about 1500 to
1600 miles apart) is a 40GHz link.

[0042] One unique aspect of our system is that each of our client beams can be configured
dynamically as a client and/or gateway through software. Prior art systems were incapable of
switching dynamically between gateway and client mode where the satellite meets the earth
network. As a result, the system can allocate resources as needed to reduce any bottlenecks
to earth. The gateways can be activated and deactivated as demand dictates.

[0043] In one embodiment. MPLS is used as the data transport protocol. By using MPLS we
are able to create end-to-end circuits across any of our links MPLS also allows the network to
support circuit-based clients and packet-switching clients on the same network at the same
time. So a bank, for example, can have a separate private network with its branches and ATMs
instead of using the internet. At this time MPLS would appear to be a good candidate for the
transport logic, however other transport protocols may also be used.

[0044] The processors on board the satellite are used to help manage the network. In a
preferred embodiment, the network will be rules-based on a "cost scoring"” method. The cost
scoring can be weighted by latency, bandwidth costs at gateways, regional restrictions, hop
counts and any number of other factors. Network management will normally be automatic,
however it can be temporarily modified by network operators to work around issues or
problems. The networking will have a "failsafe" mechanism that would allow all tables to be
reset or cleared in the event of a malfunction. Copies of the tables would be routinely backed
up to the gateways and on the satellites themselves.

[0045] While we recognize that there is concern with having critical processing taking place on
the satellites, we are incorporating several failsafe techniques into the design to insure our
control of the processing.
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[0046] This system provides the dynamic flexibility of data transport that has come to be
expected of professionally managed networks. With the ability to guarantee bandwidth,
performance and security, this satellite network will set a new standard in how data is
transported and handled by a satellite network. The enormous flexibility will enable operations
to develop feature sets attractive to the client's needs for years to come, while also keeping
costs well under control.

Examples of usage:

[0047] If an oil exploration company in the Gulf of Mexico wants to institute new real time
measurements and controls on their rig operations and monitor/control them from Houston, we
can provide this with direct rig to headquarters links. Completely secure, no gateway needed.

[0048] If cruise operators would like to go to cloud management of their fleets and hotel
services, we can not only network them all together into a high performance cloud, but also
provide peering services with all parties Completely secure, no gateway needed.

[0049] If an international bank wants completely secure connections to certain other bank
operations around the world, we can provide that. Completely secure, no gateway needed.

[0050] If an Island nation wants to link their remote islands for government services,
telemedicine, communications, schools and even video, we can supply that connectivity at a
very reasonable cost.

[0051] The terms "comprising," "including,” and "having," as used in the claims and
specification herein, shall be considered as indicating an open group that may include other
elements not specified. The terms "a,” "an,” and the singular forms of words shall be taken to
include the plural form of the same words, such that the terms mean that one or more of
something is provided. The term "one" or "single" may be used to indicate that one and only
one of something is intended. Similarly, other specific integer values, such as "two," may be
used when a specific number of things is intended. The terms "preferably," "preferred,”
"prefer,” "optionally," "may,"” and similar terms are used to indicate that an item, condition or
step being referred to is an optional (not required) feature of the invention.

[0052] The invention has been described with reference to various specific and preferred
embodiments and techniques. However, it should be understood that many variations and
modifications may be made while remaining within the scope of the invention. It will be
apparent to one of ordinary skill in the art that methods, devices, device elements, materials,
procedures and techniques other than those specifically described herein can be applied to the
practice of the invention as broadly disclosed herein without resort to undue experimentation.
All art-known functional equivalents of methods, devices, device elements, materials,
procedures and techniques described herein are intended to be encompassed by this
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invention. Whenever a range is disclosed, all subranges and individual values are intended to
be encompassed. This invention is not to be limited by the embodiments disclosed, including
any shown in the drawings or exemplified in the specification, which are given by way of
example and not of limitation.

[0053] While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefit of this disclosure, will appreciate that
other embodiments can be devised which do not depart from the scope of the invention as
disclosed herein. Accordingly, the scope of the invention should be limited only by the attached
claims.

[0054] All references throughout this application, for example patent documents including
issued or granted patents or equivalents, patent application publications, and non-patent
literature documents or other source material, are hereby incorporated by reference herein in
their entireties, as though individually incorporated by reference, to the extent each reference
is at least partially not inconsistent with the disclosure in the present application (for example, a
reference that is partially inconsistent is incorporated by reference except for the partially
inconsistent portion of the reference).

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USSR4B7345A 00121
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PATENTKRAV
1. System til datarutning mellem jordbaserede netvaerk og satellitter, hvilket system
omfatter:

en flerhed af kommunikationssatellitter med lav jordomlgbsbane, hvor hver
kommunikationssatellit med lav jordomlgbsbane har en flerhed af tilstgdende
kommunikationssatellitter med lav jordomlgbsbane;

en flerhed af jordklientstationer udvalgt fra jordbaserede klientstationer, mobile
klientstationer og kombinationer deraf;

en flerhed af jord-gateways;

en flerhed af kommunikationsforbindelser mellem flerheden af
kommunikationssatellitter med lav jordomlgbsbane og flerheden af jord-gateways;

en flerhed af kommunikationsforbindelser mellem flerheden af
kommunikationssatellitter med lav jordomlgbsbane og flerheden af jordklienter;

og en flerhed af intersatellitkommunikationsforbindelser mellem de tilstgdende
kommunikationssatellitter med lav jordomlgbsbane;

hvilket system er kendetegnet, ved at;

hver af flerheden af kommunikationssatellitter med lav jordomlgbsbane omfatter tolv
klient-vendte straler og fire intersatellitforbindelsesstraler, og hvor hver af de tolv klient-vendte
straler dynamisk kan omkobles via softwarestyring mellem en klientmodus og en gateway-

modus.

2. System ifglge krav 1, hvor hver kommunikationssatellit med lav jordomlgbsbane har op

til fire tilstgdende kommunikationssatellitter med lav jordomlgbsbane.

3. System ifglge krav 1, hvor flerheden af kommunikationsforbindelser mellem flerheden
af kommunikationssatellitter med lav jordomlgbsbane og flerheden af jordklienter lettes af en
klient-vendt strale placeret pa ¢én af flerheden af kommunikationssatellitter med lav

jordomlgbsbane.

4. System ifglge krav 1, hvor flerheden af kommunikationsforbindelser mellem flerheden
af kommunikationssatellitter med lav jordomlgbsbane og flerheden af jordklienter lettes af
mindst én klient-vendt strale placeret pa én af flerheden af kommunikationssatellitter med lav
jordomlgbsbane og mindst én intersatellitkommunikationsforbindelse mellem to tilstgdende

kommunikationssatellitter med lav jordomlgbsbane.
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5. System ifglge krav 1, hvor flerheden af kommunikationsforbindelser mellem flerheden
af kommunikationssatellitter med lav jordomlgbsbane og flerheden af jordklienter lettes af
mindst én klient-vendt strale placeret pa én af flerheden af kommunikationssatellitter med lav
jordomlgbsbane, mindst ¢én intersatellitkommunikationsforbindelse mellem to tilstgdende
kommunikationssatellitter med lav jordomlgbsbane, og mindst én gateway-vendt strale placeret

pa en anden af flerheden af kommunikationssatellitter med lav jordomlgbsbane.

6. System ifglge krav 1, hvor flerheden af kommunikationssatellitter med lav

jordomlgbsbane omfatter mindst én onboard-processor til netverksstyring.
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