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FIXED WIRELESS BACK HAUL FOR MOBILE
COMMUNICATIONS USING STRATOSPHERIC
PLATFORMS

RELATED APPLICATIONS

[0001] The present application is a continuation of U.S.
patent application Ser. No. 09/615,894, filed Jul. 14, 2000,
entitled “Fixed Wireless Back Haul For Mobile Communi-
cations Using Stratospheric Platforms”, and incorporated by
reference herein.

TECHNICAL FIELD

[0002] The present invention relates generally to wireless
communications and, more particularly, to a wireless com-
munications system that uses a high altitude communication
device.

BACKGROUND ART

[0003] In this communication age, content providers are
increasingly investigating ways in which to provide more
content to users as well as interfacing with a larger group of
users. The latest communications systems use digital broad-
cast satellites to broadcast to users in a forward direction.
System operators have recognized that user requests are
relatively small in terms of data compared to the amount of
data broadcast from the satellite. Thus, for example, in the
DirecTV® system, user requests are transmitted through
telephone lines and programming is provided to the users via
satellite.

[0004] In addition to satellites, stratospheric platforms are
currently under development. One such stratospheric plat-
form is Helios that is being developed by AeroVironment.
The Helios stratospheric platform is an unmanned vehicle
that can fly for several months at a height of about 60,000
feet. Helios is a solar powered electric plane that is modular
in design and may be configured to carry a variety of
payloads. Stratospheric platforms have numerous advan-
tages including that capacity can be concentrated over a
populated area, transmission delays associated with geosta-
tionary satellites are significantly reduced, the power
required for transmitting and receiving is substantially
smaller than satellites, and the elevation angles of the system
are compared to satellites and thus, if a need increases, the
system capability may be increased. In terrestrial-based
cellular phone systems, a plurality of base stations are used
to communicate with terrestrial-based users. The base sta-
tions require either terrestrial microwave links or fiber links
that communicate with a central switching location. The
growth of mobile communication systems is ever increasing.
However, to keep up with demand, new cell sites must be
added particularly in urban areas. However, it is increasingly
difficult to add new cell sites in urban areas.

[0005] 1t would therefore be desirable to provide a wire-
less communication that allows easy expansion services to
new users and the capability of adding additional capacity in
high usage areas.

SUMMARY OF THE INVENTION

[0006] Tt is therefore one object of the present invention to
provide a terrestrial wireless network that is easily expand-
able.
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[0007] In one aspect of the invention, a communications
system comprising a plurality of cells having a base unit
therein. Each of the base units communicates with a plurality
of users. A communication platform located in a strato-
spheric location is used for transmitting and receiving infor-
mation from the base units. A gateway communicates with
the platform and couples the user terminals with a terrestrial-
based network through the communications platform and the
base units.

[0008] In a further aspect of the invention, a method of
operating a communications system comprises the steps of:

[0009] sending first communication signal from a
first user terminal to a base unit;

[0010] sending the first signal from the base unit to a
stratosphere-based communications platform;

[0011] transmitting the first signal from the strato-
sphere-based communications platform to a gateway
ground station

[0012] In a further aspect of the invention, the gateway
may transmit the first signal from the gateway ground station
to a terrestrial-based network or the first signal may be
transmitted back to the stratosphere platform and routed to
another terminal through the same or a different base unit.

[0013] One advantage of the invention is that high-speed
access to the Internet or other terrestrial networks may be
obtained. Another advantage of the invention is that a
wireless system may be expanded rapidly without having to
provide a fixed communication between a gateway center
and any additional cell sites.

[0014] Other objects and features of the present invention
will become apparent when viewed in light of the detailed
description of the preferred embodiment when taken in
conjunction with the attached drawings and appended
claims.

BRIEF DESCRIPTION OF THE DRAWING

[0015] FIG. 1 is a system diagrammatic view of the
communication system according to the present invention.

BEST MODES FOR CARRYING OUT THE
INVENTION

[0016] In the following description, those skilled in the art
would recognize that other embodiments and structural
changes may be made without departing from the scope of
the invention.

[0017] Referring now to the FIGURE, a communications
system 10 has a cellular pattern 12 that is illustrated as a
plurality of hexagons on the earth’s surface. The hexagons
represent cells 14. Each cell 14 represents a geographic area
that can receive a signal with a predetermined signal
strength from a base unit 16 of a cellular tower 18. Each base
unit 16 has a transmitting and receiving antenna 20 posi-
tioned thereon for transmitting and receiving signals from a
platform 22. Although each cell 14 is illustrated as a
hexagon, the edges of the cells are not physical boundaries
and may vary depending on the positions and strength of the
signals from cellular tower 18.

[0018] Platform 22 communicates with each base unit 16,
a platform operations center 24, and a gateway station 26.
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Each communication link between platform 22 and base unit
16, platform 22 and gateway station 26, platform 22 and
platform operations center 24, and user terminals 28 and
base unit 16 is described below.

[0019] A plurality of microcells 30 may also be estab-
lished within various locations of the cellular pattern 12. As
illustrated, building 32 may contain a microcell 30 therein.
Microcell 30 may have a microcell base unit 34 that has an
antenna 36 for communicating with platform 22. The micro-
cell base unit 34 may also have an antenna that is used to
transmit and receive wireless information from within build-
ing 32. A plurality of microcells 30 may be established in
various locations throughout the cellular pattern 12 and
more particularly within various buildings within the cellu-
lar pattern 12. Microcell 30 acts as an additional sub-cell
within a cell.

[0020] Platform 22 is preferably a stratosphere-based plat-
form that remains substantially stationary relative to a
geographic region on the earth. The platform 22 is controlled
by platform operations center 24 to fly in a small radius
flight path over a given spot on the earth. Various numbers
of platforms may be used to cover a predetermined geo-
graphic region. Each platform 22 is used as a communica-
tions node between gateway station 26 and base units 16,34.
The base units 16,34 have their respective antennas 20,36
pointed toward the location of platform 22. Gateway station
26 has an antenna 38 pointed toward platform 22. Preferably,
the beam width of the antennas is wide enough to maintain
communications link with platform 22 throughout the flight
path 22. Gateway 26 is coupled to various terrestrial net-
works 40 such as a public service telephone network or
various Internet providers. User terminals 28 have access to
terrestrial networks 40 through base units 16,34 and plat-
form 22.

[0021] Platform operations center 24 acts as a control
station for platform 22 and other platforms throughout
system 10. Platform operations center 24 provides control
functions, such as attitude control, attitude management and
replacement of parts and/or platforms 22 throughout system
10. Platform operations center 24 determines when and if a
specific platform 22 needs repair, replacement, or mainte-
nance functions performed by monitoring the status of one
or more platforms 22 in system 10.

[0022] The antennas used by platform 22, base units 16,34
and gateway 26 allow for large data throughput in the
present invention. Since there is shorter physical distance
between the user terminals 28 and the terrestrial networks 40
than in satellite-based systems, larger amounts of data at a
larger data rate may be provided.

[0023] The communications payload on platform 22 may,
for example, be a simple transponder design connecting the
base units 16,34 to gateway station 26. Various types of
encoding schemes may be incorporated such as code divi-
sion multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA), or
combinations of these schemes to overcome interference
caused by the worst case platform motions. Various frequen-
cies may be used depending on the system requirements for
communication between user terminals and base unit 16,34,
between base unit 16 and platform 22, and, between plat-
form 22 and gateway station 26. The base units 34 of
microcells 30 preferably transmit at a frequency that does
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not interfere or otherwise block signals from within the cell
14 that it transmits. Also, microcell base unit 34 may
transmit at a lower power than base unit 16 of cells 14. This
allows the signals of the microcell base units 34 to be
directed into a narrow region such as a building.

[0024] In operation, signals from user terminals 28 are
transmitted to base unit 16. The base unit 16 transmits the
signal to platform 22. Platform 22 transmits the signal to
gateway station 26. Gateway 26 receives the signal and
determines whether the signal is an in-network signal or
whether the signal is outside of the network. If the signal is
within the network, the gateway station transmits the signal
back to the platform 22. The platform 22 routes the signal to
the appropriate base unit 16 which in turn transmits a signal
to the appropriate user terminal to which the call should be
routed. If the signal is an out-of-network signal, the gateway
station 26 routes the signal to the terrestrial networks 40.

[0025] The microcells 30 work in a similar manner to that
with respect to cells 14. That is, the user terminals within the
microcells such as building 32 transmit signals to a micro-
cell base unit 34. The microcell base unit 34 transmits the
signal to the platform 22. The rest of the operation is the
same as that described above.

[0026] The present invention advantageously allows the
wireless services to be expanded rapidly without having to
provide fixed connection between the base unit 16,34 and
the gateway station 26. This link is often referred to as a
“back haul.” Also, the total system capacity is scalable by
increasing the number of platforms associated with the
system. Thus, large geographic areas may be covered with
several platforms and several gateway stations.

[0027] While particular embodiments of the invention
have been shown and described, numerous variations alter-
nate embodiments will occur to those skilled in the art.
Accordingly, it is intended that the invention be limited only
in terms of the appended claims.

1. A communications system comprising:

a plurality of cells having a base unit therein, each base
unit directly communicating with a plurality of users
wirelessly;

a communications platform located in a stratospheric
location for directly transmitting information signals to
and directly receiving information signals from said
base unit wirelessly; and

a gateway station directly communicating with the com-
munications platform for wirelessly coupling of the
user terminal with a terrestrial-based network through
the communications platform and the base unit.

2. A communications system as recited in claim 1 wherein

said users are mobile users.

3. A communications system as recited in claim 1 further

comprising a microcell within one of the plurality of cells.

4. A communications system as recited in claim 3 wherein

the microcell is formed within a building.

5-6. (Cancelled)

7. A communications system as recited in claim 1 wherein

the communications platform is substantially stationary in
the stratospheric location.
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8. A communications system as recited in claim 1 wherein
said system comprises a plurality of communications plat-
forms.

9. A method of operating a communications system com-
prises the steps of:

wirelessly sending a first signal from a user terminal
directly to a base unit;

wirelessly sending the first signal from the base unit
directly to a stratosphere-based platform; and

transmitting the first signal directly from the stratosphere-

based platform to a gateway station.

10. A method as recited in claim 9 further comprising the
step of transmitting the first signal from the gateway station
to a terrestrial-based network.

11. A method as recited in claim 9 further comprising the
step of transmitting the first signal from the gateway station
to the stratosphere-based platform.

12. A method as recited in claim 9 wherein the step of
sending a first signal comprises the step of sending a first
signal from the user terminal to a microcell base unit.

13-19. (Cancelled)
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20. A communications system comprising:
a plurality of cells;

a plurality of base units, each of said plurality of base
units directly communicating with a plurality of user
terminals wirelessly;

a communications platform located in a stratospheric
location for directly transmitting information signals
wirelessly to and directly receiving information signals
wirelessly from said plurality of base units; and

a gateway station directly communicating with the com-
munications platform for wirelessly coupling a first
user terminal of said plurality of user terminals with a
terrestrial-based network or a second user terminal of
said plurality of user terminals through the communi-
cations platform and a respective base unit of said
plurality of base units.

21. A communications system as recited in claim 20

wherein said plurality of base units is less than said plurality
of cells.



