
1                   EP0365885B1                      2 Description
tern establishes communication among a plurality of users. This
communication system includes satellite Background of the Invention
switches positioned in low-earth orbit. Wireless com- munication links
couple the users to the satellite The present invention pertains to global
mobile   5   switches. The satellite switches establish a communi-
communications and more particularly to a satellite  cation link between
selected ones of the users. cellular telephone and data communication
system.       Each satellite switch includes a hand-off arrange- Present
geostationary satellite communication   mentfor handing-off the
communication link between systems allow point-to-point communication. That
is,  satellite switches. Each satellite switch provides a the satellite
functions as a relay station or a "bent  10   number of cells for
establishing and maintaining the pipe". The satellite simply receives
information from  communication link. Each satellite switch includes an-
one point on earth and transmits it to another fixed  other hand-off
arrangement for handing-off the com- point on earth.
munication link from one cell to another cell within the One such
point-to-point satellite communication  satellite switch. system is shown
in U.S. Patent 4,720,873. This sys-  15 tem shows point-to-point
communications through a  Brief Description of the Drawings satellite for
network programming and advertising purposes.
FIG. I is a layout diagram depicting the satellite Some basic multiplexing
functions may be sup-   switching system configuration of the present
inven- plied within the satellites of a satellite communication   20   ton.
system. One such system is shown in U.S. Patent         FIG. 2 is a block
diagram depicting the intercon- 4,480,328. This patent teaches a satellite
communi-  nection of the satellite switching units with its asso- cation
system In which the satellite is a relay station  ciation mobile users and
interconnection to the public for TDMA multiplexed data.
switched telephone network. The above-mentioned systems and other sys-  25
FIG. 3 is a projection of the areas served by a tems teach the use of a
single satellite for communi-  plane of cellular satellite switches about
the earth. cations from one point to another. These satellite sys-  FIG. 4
is a block diagram of a data base arrange- tems show no selectivity or
switching of data among  ment for a satellite cellular communication
system. a plurality of users. Accordingly, it is an object of the present
inven-  30   Description of the Preferred Embodiment tion to provide a
global low-earth orbiting multiple sat- ellite cellular communication
system which interfaces   Referring to FIG. 1, a satellite configuration
for directly among a number of cellular telephone and
thesatellitecellulartelephone communicationsystem data transmission
equipped users and also interfaces  is shown. In this configuration, a
number of satellites these users to the public switched telephone network
35   are shown in low-earth orbit. A number of satellites (PSTN).
are placed in each orbiting plane. There are several From PROCEESINGS OF
THE IEEE, vol. 72, no.      orbiting planes (3 through 8) as shown which
are high- 11, November1984, pages 1627-1636; K; BRAYERet      ly inclined
in nature and provide switching coverage for the entire earth. "Packet
Switching for Mobile Earth Stations via Low-  40  This satellite cellular
structure is somewhat ana- Orbit Satellite Network" there is known a
satellite  logous to the present day cellular mobile telephone
communication system. Also, from PROCEEDINGS        system. In that system,
cellular sites are fixed and OF THE IEEE, vol. 75, no. 1, January 1987,
pages 74-  users are mobile. As a user travels from one cell site 81;
to another, his telephone call is handed off from one R. BINDER of al.:
'Crosslink Architectures for a Mul-  45   cellular switching unit to
another. tiple Satellite System" there is known a satellite com-  In the
present invention, users are relatively fixed munication system. These two
known systems are      at any given time while the satellites, which are
the concerned with cross linking arrangements. Neither  cells, are in
continuous movement. With a hand-held of these known systems is a cellular
system, and nei-  or mobile mounted cellular telephone, connection to ther
of these known systems employs hand-off be-  50   one of the satellite
switches shown in FIG. 1 is made tween cells.
directly from the hand-held mobile mounted or re- motely fixed telephone to
one of the nearest satellite Summary of the Invention
switches. Each satellite is moving about the earth. As the satellite which
originally acted as the switching In accomplishing the object of the
present inven-  55   unit for a particular user leaves a cell of that
switch, tion, a novel satellite cellular telephone and data com-  the
user's call is "handed off" to the appropriate adja- munication system is
shown.                         cent cell. Adjacent cells may be cells
within one sat- A satellite cellular telephone communication sys-  ellite
or cells of other satellites located either in a par- 2    



3                   EP 0 365 885 B1                  4 ticular orbiting
plane or an adjacent orbiting plane   work. Users may "roam", but this
roaming distance is rela-    As shown in FIG. 1, a userAwith a hand-held
tel- tively small compared to the traveling distance of the  ephone goes
off-hook. This request for a channel is satellite switches.
received by a particular satellite 1, as shown in FIG. Similar to the
cellular mobile telephone system,   5   1.Afrequencychannel is assigned to
the userand the the satellite cellular communication system provides
caller's desired number is then routed through the spectral efficiency.
This means that the same fre-  system. Each satellite is a distributed
local processor quency may be simultaneously used by different sat-  and
determines how switching of the call is to occur. ellite switches. Spectral
efficiency is provided by the  Satellite 1 switches the call to the
appropriate cell spatial diversity between the satellite switches and   10
contained either within its own cell complement or to users.
the appropriate satellite cell complement. The path is The users may be
located anywhere on a land     determined by each satellite switching unit
until the mass, on the water or in the air at an altitude less than  call
is received by satellite 2. Satellite 2 then routes that of the low-earth
orbiting satellites. For example,  this call to the particular hand-held
user B shown in a person on one land mass could call a person on an-  15
FIG. 1. other land mass, a person on a boat or a person in an  Although two
hand-held users are shown, the aircraft.
users may be on the water, in a moving vehicle, air- Low power hand-held
mobile mounted orfixed ra-  borne or part of a PSTN where the link is
through a dio telephones may be used in this system. The power  gateway.
Each satellite is a local processor. The sys- requirement is less than 10
watts with present tech-  20  tern determines to which appropriate
satellite or cell nology.                                             the
call is to be switched. Each satellite determines an In this system, each
satellite shown is a switching  optimal path from itself to the next
appropriate satel- unit Current satellite communication systems act pri-
lite. These determinations may be made based upon marily as a relay station
or "bent pipe". That is, they  the office code portion of the telephone
numberof the provide fixed point-to-point communications. In the   25
called user. present invention, a switching function is provided     Each
satellite typically may project four (4) or within each of the orbiting
satellites.             more cells or lobes onto the earth and contain four
(4) As previously mentioned, each of the orbiting    or more corresponding
cells forswitching. These cells planes of satellites is highly inclined in
the preferred  of coverage are achieved via antennas (helical typi-
embodiment of the invention. Orbiting satellite planes   30  cally) with
fixed beam widths appropriate to the num- with lower inclination are also
workable. However, the  ber of cells. Overlapping cells will be
differentiated lower inclination requires more satellite switching  using
present cellular techniques. These areas or units and/or higher orbiting
altitudes to achieve whole  lobes are shown in FIG. 3 for one particular
plane of earth coverage than does the highly inclined orbiting  satellites
about the earth. This figure depicts a high satellite configuration.
35  inclined orbiting satellite cellular switches. Each sat- In a preferred
embodiment, highly inclined orbit  ellite determines the optimal path from
it to the next configuration, it was found that satisfactory earth
satellitethroughwhichtoroutea particular call ordata coverage could be
accomplished with forty-eight (48)  transmission. These satellite switches
operate on low earth orbiting satellites. These satellites could be  data
packets and therefore may transmit digital voice arranged in six (6) highly
inclined orbiting planes,  40   or data. Downlink and uplink data/digital
voice is re- eight (8) satellites per plane. Other configurations  ceived
on an FDM  basis demodulated and then could be used. Other lower inclined
orbiting arrange-  packetized for satellite-to-satellite communication.
ments would require substantially more satellites in    FIG. 2 depicts the
interconnection of a portion of order to achieve the same coverage of the
earth as  one plane of satellites. In addition, the connection of highly
inclined configuration.                 45  the satellite to the
satellite's corresponding mobile Each satellite contains a satellite
switching unit,  users and to the public switched telephone network
suitable antennas 11 (helical antennas for up/down  Is shown. Three
satellites are shown. Satellite 40, Sat- links and lenses for cross links,
for example) and an  elite 50 and Satellite 60. Satellite 40 is connected
to unfolding array of solar cells 12 along with storage  Satellite 50 by
link i. Satellite 50 is connected to Sat- batteries (not shown) connected
to the solar cells to  so  elite 60 by link 1+1. Satellite 60 is connected
to the provide powerforthe switching unit. The satellite bus-  next
sequential satellite of the plane (not shown) via es or vehicles themselves
are low-earth orbiting sat-  link i+2. Satellite 40 is connected to the
next preced- ellites such as those commercially available. The sat-  ing
satellite (not shown) via link i-1. Each plane of sat- ellites are put into
orbit by a launching vehicle. When  ellites forms a ring of connected
satellites around the in orbit, the solar cell array is opened and the
switch-  55   earth. ing unit thereby activated. The satellites are then
in-  As previously mentioned, the drawing of FIG. 2 dividually brought on
line via standard telemetry,  shows one plane of the satellites. In
addition, each tracking and control (TT&C) channels to form the net-
satellite is connected to one ormore satellites in other 3    



5                   EP 0 365 885 B1                8 orbiting planes. That
is, each satellite is connected to  sion exclusively within this range. a
previous and next satellite in Its orbiting plane and  As previously
mentioned, the data (digital voice. to one or more satellites in other
orbiting planes.  or data) is transmitted in packet form. As a result, The
intersatellite links link i-1, link i, etc. may be  high-speed data
transmission as well as voice data implemented via data transmission on a
microwave   5   transmission may be accomplished via the satellite beam or
via a laser beam. Existing technologies cur-  system. Data transmission
rates, given the present rently provide for such data transmission.
available bandwidths, are a least 1200 baud. How- Connection between the
satellites and its mobile  ever, with extended bandwidth, substantially
higher users is achieved by beams j-1, and j+1, for example.  data rates
can be achieved by this system. These beams correspond to the lobes shown
in FIG.  10  FIG. 4 depicts one satellite switching unit 100 di- 3 and to
the switching cells mentioned above. These  rectly connected to mobile
users 120 via beam 102. beams are achieved via the satellite up/down link
an-  Satellite 100 is connected to data base computer 110 tennas which
provide communication to users via the  via beam 104. Satellite 100 is also
connected to data users omnidirectional antenna. The limit on the num-
base computer 130 via beam 106. This connection ber of users that a
particular satellite may handle at  15  may be direct via a beam 106 as
shown in FIG. 4 or one time depends on bandwidth allocated plus power
indirect through othersatellites to data base computer available on the
satellite. Typically this number may  130. be 50,000 users per satellite.
A mobile user might "roam" or travel in a home Satellite 40 is shown
connected to a trunk site or  area. The home area may be a city, such as
New gateway 10 via beam j-1. Any satellite, such as Sat-  20  York, Los
Angeles, etc. The data base computer 110 ellite 40, is capable of
transmitting and receiving data  contains all the Information relative to
each of its mo- from a gateway, such as gateway 10. This gateway   bile
users. As long as a particular mobile user is op- link can be accomplished
using the packetized data  erating within his home area, all the available
infor- similar to the satellite-to-satellite links.       mation concerning
that user is available at the local Gateway 10 includes units which
interconnect to  25  home area data base computer. the public switched
telephone network (PSTN) 20. All  If, for example, a home area user In Los
Angeles public switched telephone network users 30 are con-  travels to New
York City and attempts to use his sat- nected to the public switched
telephone network 20.  ellite cellular telephone for communication, the
data As a result of the satellite 40 being connected through  base computer
in the user's new area, New York City, gateway 10 to PSTN 20, a mobile user
of the satellite  30  is not aware of the existence of that user. If data
base cellularsystem which is connected directly via a beam  computer 110 is
the mobile user's home area, Los An- to a satellite may transmit voice or
data via the satel-  geles, data base computer 110 has all the information
lite structure (satellite-to-satellite via corresponding  for this
particular mobile user. As a result, the mobile links), through gateway 10,
through the public switch-  user would not be allowed to place calls
because he ed telephone network 20 to selected users of the   35  was not
recognized by his home area's data base PSTN 30 or vice versa.
computer. Each satellite provides several data transmission  In order to
overcome this problem, each mobile beams. These data transmission beams
project the   user is periodically interrogated by the system as to lobes
of coverage shown in FIG. 3 which depicts four  its location so when he
goes off-hook, his call for ser- beams. Each satellite projects four such
lobes. As   40  vice can be recognized and routed. However, since shown in
FIG. 2, a satellite may use one or more of  the data base of a particular
user is stored in his home its beams to provide interface to a gateway. At
least  area data base computer via the satellite system, the one beam is
required for establishing a link between  satellite systemfirst
interrogates the home area to de- each gateway and the satellite. Typically
a satellite  termine that he is no longer there and to obtain the links to
only one gateway. One gateway provides suf-  45  user's switching
information. When that determina- ficient trunking to interconnect a number
of mobile  tion is made, the new home area's data base comput- users to the
public switched telephone network 20.  er can be updated to include this
"roaming" user. As Each satellite performs internal switching among  a
result, this user is then allowed to originate and re- itsfourbeamsorcells.
This Is analogous to intraoffice  ceive calls in his new area. Because the
satellite sys- switching for conventional telecommunication sys-  so  tem
interrogates the user's home data base computer tems.
to determine his location, the user can be found The up/down linking
arrangement between the    throughout the entire satellite system. Thus,
the sys- satellites and its mobile users or gateways via the  tem provides
the capability for finding "roaming" beams may transmit and receive data in
the range of  users and establishing communications with them.
approximately 2.1 to 3.9 GHz, for example. The pres-  55  To facilitate
tracking of each mobile user, each enttechnology and band availability
makes thisa pre-  mobile telephone provides a control signal which is
ferred data transmission range. However, the scope
periodicallymonitoredsothatwhenasubscriberorig- ofthe presentinvention is
notlimited to data transmis-  inates a call, the nearest satellite can
track him and 4    



7                   EP 0 365 885 B1                 8 through the satellite
network interrogate his home     tablishing a communication link between
select- data base computer to determine his pertinent cus-     ed ones of
said users via said satellite switching tomer information. The mobile
telephone may auto-      means; matically indicate to the satellite network
a new loca-  each of said plurality of satellite switching means tion for
updating the data base computer. This control   5  including first means
(40, 50, 60) for handing-off signal allows the incoming calls of "roaming"
users to  the communication link between said satellite be validated via
satellite-to-satellite linking to the  switching means; home area's data
base computer.                        each of said plurality of satellite
switching means Each satellite in the satellite cellular communica-
including a plurality of cell means (40, 50, 60) for tion system is
self-navigating. That is, it uses the Gio-  10  providing the communication
link; and bal Positioning Satellite system (GPS) or time and     each of
said plurality of satellite switching means ephemeris data from which to
compute its location in-  including second means for handing-off (40, 50,
formation. In addition, from the fixed location of the  60) the
communication link from a first to a sec- Global Positioning Satellite
system or other vehicle,  ond cell means within the same satellite
switching each satellite can determine its position and alter its  15
means. course accordingly to stay within its properorbitwhile providing
switching services.                      2. A satellite cellular
communication system as Each satellite may switch a call intrasatellite
claimed in claim 1, said satellite switching means (within the particular
switching unit or cell) or may  including: a plurality of satellite
switching unit connect the call via a microwave or laser links (link i,  20
means (40-60) positioned surrounding the earth 1+1, etc.) to another
satellite within its plane or out of  in low-earth orbit, and second link
means j) for plane (adjacent). Each satellite may distinguish a par-
permitting multi-directional communication be- ticular telephone number and
determine whether that    tween one satellite switching unit means and any
number is within its own calling area or the area of an-  adjacent
satellite switching unit means. other satellite. If it is within the area
of another satel-  25 lite, the call is cross-linked to the next
appropriate sat-  3. A satellite cellular communication system as ellite or
cell which makes the same determination un-  claimed in claim 2, said
second link means In- til the satellite serving that telephone number is
eluding microwave communication means. reached. That satellite down-links
to the particular mobile user sought to be called. Due to this structure,
30  4. A satellite cellular communication system as the satellite network
provides a distributed nodal     claimed in claim 2, said second link means
in- switching capability. Each satellite is a local switch for  cluding
laser communication means. a particular area, but the area Is constantly
changing. Therefore, calls are handed-off as satellites move out  5. A
satellite cellular communication system as of the range of a particular
telephone user.   35      claimed in claim 2, said satellite switching unit
Various multiplexing techniques (i.e. FDMA, TDM    means including: CDMA,
etc.) may be used to enhance the transmis-       antenna means (11) coupled
to said plurality of sion capability between various satellites on the
links  users for establishing communication between as shown in FIG. 2.
said users and satellite switching unit means; Since the switching units of
this system are orbit-  40  solar cell means (12) for providing power for
said ing the earth and relatively secure from tampering,    satellite
switching unit means; and this system provides the capability to support
secure  storage battery means connected to said solar voice and data
transmission via data encryption and    cell means for storing said power.
decryption techniques commonly known in the art. Since the switching units
enjoy the security of being   45  6. A satellite cellular communication
system as hundreds of miles above the earth, the system also     claimed In
claim 1, said satellite switching means lends itself to military
communication applications.   including a plurality of cell means coupled
to one another, one said cell means operating to hand- off said established
communication link between Claims
so      users to another one of said cell means. 1. A satellite cellular
communication system for   7. A satellite cellular communication system as
communicating among a plurality of users com-      claimed in claim 1,
wherein each of said users is prising:
connected to said link means by cellular tele- a plurality of satellite
switching means (1, 2) posi-  55  phone means (A, B). tioned in low-earth
orbit; and link means (j, j+i) for coupling said users to one  8. A
satellite cellular communication system as of said plurality of satellite
switching means es-  claimed in claim 1, said link means further cou- 5
7                   EP 0 365 885 B1                  8 



through the satellite network interrogate his home     tablishing a
communication link between select- data base computer to determine his
pertinent cus-      ed ones of said users via said satellite switching
tomer information. The mobile telephone may auto-       means; matically
indicate to the satellite network a new loca-  each of said plurality of
satellite switching means tion for updating the data base computer. This
control   5  Including first means (40, 50, 60)  for handing-off signal
allows the incoming calls of "roaming users to  the communication link
between said satellite be validated via satellite-to-satellite linking to
the  switching means; home area's data base computer.
each of said plurality of satellite switching means Each satellite in the
satellite cellular communica-  including a plurality of cell means (40, 50,
60) for tion system is self-navigating. That is, it uses the Glo-  10
providing the communication link; and bal Positioning Satellite system
(GPS) or time and      each of said plurality of satellite switching means
ephemeris data from which to compute its location in-  including second
means for handing-off (40, 50, formation. In addition, from the fixed
location of the  60) the communication link from a first to a sec- Global
Positioning Satellite system or other vehicle,  ond cell means within the
same satellite switching each satellite can determine its position and
alter its  15  means. course accordinglyto staywithin its proper orbitwhile
providing switching services.                       2. A satellite cellular
communication system as Each satellite may switch a call intrasatellite
claimed in claim 1, said satellite switching means (within the particular
switching unit or cell) or may   including: a plurality of satellite,
switching unit connect the call via a microwave or laser links (ink I,  20
means (40-60) positioned surrounding the earth i+1, etc.) to another
satellite within its plane or out of  in low-earth orbit; and second link
means () for plane (adjacent). Each satellite may distinguish a par-
permitting multi-directional communication be- ticular telephone number and
determine whetherthat     tween one satellite switching unit means and any
number is within its own calling area or the area of an-  adjacent
satellite switching unit means. other satellite. If it is within the area
of another satel-  25 lite, the call is cross-linked to the next
appropriate sat-  3. A satellite cellular communication system as ellite or
cell which makes the same determination un-   claimed in claim 2, said
second link means In- til the satellite serving that telephone number is
cluding microwave communication means. reached. That satellite down-links
to the particular mobile user sought to be called. Due to this structure,
30  4. A satellite cellular communication system as the satellite network
provides a distributed nodal      claimed in claim 2, said second link
means in- switching capability. Each satellite is a local switch for
cluding laser communication means. a particular area, but the area is
constantly changing. Therefore, calls are handed-off as satellites move out
5. A satellite cellular communication system  as of the range of a
particular telephone user.   35       claimed In claim 2, said satellite
switching unit Various multiplexing techniques (i.e. FDMA, TDM     means
including: CDMA, etc.) may be used to enhance the transmis-        antenna
means (11) coupled to said plurality of sion capability between various
satellites on the links  users for establishing communication between as
shown in FIG. 2.                                    said users and
satellite switching unit means; Since the switching units of this system
are orbit-  40  solar cell means (12) for providing powerforsaid ing the
earth and relatively secure from tampering,    satellite switching unit
means; and this system provides the capability to support secure   storage
battery means connected to said solar voice and data transmission via data
encryption and     cell means for storing said power. decryption techniques
commonly known in the art. Since the switching units enjoy the security of
being   45  6. A satellite cellular communication system as hundreds of
miles above the earth, the system also      claimed in claim 1, said
satellite switching means lends itself to military communication
applications.    including a plurality of cell means coupled to one
another, one said cell means operating to hand- off said established
communication link between Claims
50       users to another one of said cell means. 1. A satellite cellular
communication system for    7. A satellite cellular communication system as
communicating among a plurality of users com-       claimed in claim 1,
wherein each of said users is prising:
connected to said link means by cellular tele- a plurality of satellite
switching means (1, 2) posi-  55  phone means (A. B). tioned in low-earth
orbit; and link means (j, j+1) for coupling said users to one  8. A
satellite cellular communication system as of said plurality of satellite
switching means as-  claimed In claim 1, said link means further cou- 5
9                   EP 0 365 885 B1                  10 pling said
satellite switching means (40, 50, 60)   nem der Vieizahl von
Satelliten-Schaltermitteln 



to a public switched telephone network means        zu verbinden, um
dadurch eine Nachrichtenver- (20), said public switched telephone network
bindung zwischen ausgewihlten Benutzern uber means operating to selectively
connect users        das Satelliten-Schaltermittel elnzurichten; wobel (30)
of said public switched telephone network   5  jedes der
Satelliten-Schaltermittel erste Mittel means with first (70) or second (80)
users directly  (40,50,60) zum Weitergeben der Nachrichtenver- coupled to
said satellite switching system via said  bindung unter den
Satelliten-Schaltermitteln ent- link means.
h8lt jedes der Vlelzahl von Satelliten-Schaltermittein 9. A satellite
cellular communication system as   10    eine Vielzahl von Zellenmitteln
(40,50,60) zum claimed in claim 8, wherein there is further in-    Schaffen
der Nachrichtenverbindung enthilt; duded means forconnecting (10) said
linkmeans       und to said public switched telephone network
jedes der Vielzahl von Satelliten-Schaltermittein means, said means for
connecting providing          zweite Mittel zum Weitergeben (40,50,60) der
gateway facility services between said satellite  15  Nachrichtenverbindung
von einem ersten zu ei- switching means and said public switched tele-
nem zweitep Zellenmittel innerhalb des gleichen phone network means.
Satelliten-Schaltermittels enthilt. 10. A satellite cellular communication
system as    2. Zellulares Satelliten-Nachrichtenverbindungssy- claimed in
claim 1, further comprising: data base   20  stem nach Anspruch 1, bei dem
das Satelliten- means (110-130) coupled to said satellite switch-
Schaltermittel enthilt: sine Vielzahl von Satelli- ing means via said link
means, said data base       ten-Schaltereinheit-Mitteln (40-60), die in
einer means for storing and transmitting switching in-    die Erde erdnah
umgebenden Umlaufbahn posi- formation pertinent to each of said plurality
of    tioniert sind; und users.                                      25
zweites  Verbindungsmittel  (j),  um   eine
Mehrrichtungs-Nachrichtenverbindung zwischen 11. A satellite cellular
communication system as        einem  Satelliten-Schaltereinheit-Mittel und
je- claimed in claim 10, further comprising:cellular    dem  benachbarten
Satelliten-Schaltereinheit- telephone means (70-80) having a control signal
Mittel zuzulassen. for connecting each of said users to said satellite  30
switching means via said link means; said satel-  3. Zellulares
Satelliten-Nachrichtenverbindungssy- lite switching means (40, 50, 60)
operating in re-  stem nach Anspruch 2, bei dem das zweite Ver- sponse to
said control signal of each of said       bindungsmittbl
Mikrowellen-Nachrichtenverbin- user's cellular telephone means to update
said      dungsmittel enthilt. data base means with a present location of
each   35 user.                                            4. Zellulares
Satelliten-Nachrichtenverbindungssy- stem nach Anspruch 2, bei dem das
zweite Ver- 12. A satellite cellular communication system  as
bindungsmittel Laser-Nachrichtenverbindungs- claimed in claim 1, wherein
each said satellite     mittel enthilt. switching means includes
distributed local proc-  40 essor means (40-60) for determining switching
of  5. Zellutares Satelliten-Nachrichtenverbindungssy- a call between
users.                               stem nach Anspruch 2, bei dem das
Satelliten- Schaltereinheit-Mittel enthilt: 13. A satellite cellular
communications system as       Antennenmittel (11), das mit der Vielzahl
von Be- claimed in claim 1, wherein each said satellite  45  nutzern zum
Einrichten von Nachrichtenverbin- switching means includes distributed
nodal          dung zwischen den Benutzern und dem Satelli- switching means
(40-60).                            ten-Schaltereinhelt-Mittel gekoppelt
ist; Solarzel- lenmittel (12) zurStromversorgung fOrdas Satel-
liten-Schaltereinheit-Mittel; und PatentansprOche
50       mit dem Solarzellenmittel verbundenes Spei- cherbatterlemittel zur
Stromspeicherung. 1. Zellulares Satelliten-Nachrichtenverbindungssy- stem
zur Nachrichtenverbindung fur eine Vielzahl  6. Zellulares
Satelliten-Nachrichtenverbindungssy- von Benutzern, welches System umfal~t:
stem nach Anspruch 1, bei dem das Satelliten- eine Vielzahl von in einer
erdnahen Umlaufbahn   55  Schaltermittel esne Vielzahl miteinander gekop-
positionierten Satelliten-Schaltermitteln (1, 2);   pelter Zellenmittel
enthilt, wobel sines der Zel- und
lenmittel die Weitergabe der Eingerichteten Verbindungsmitel ,j+1), um die
Benutzer mit ei-     Nachrlchtenverbindung zu einem anderen der 6    11
EP 0 365 885 B1                 12    1        1   ILIIliIi Zellenmittel
bewirkt.                              Schalterrnittel (40-80) enthalt. 7.
Zellulares Satelliten-Nachrichtenverbindungssy- 



stem nach Anspruch 1, bel dem jeder Benutzer    Revendicatlons mit dem
Verblndungsmittel durch zellulare Fern-   5 sprechmittel verbunden ist.
1. Systeme de communication cellulaire par satelli- te pour une
communication parmi une pluralite 8. Zellulares
Satellitn-Nachrichtenverbindungssy-     dutilisateurs comprenant: stem nach
Anspruch 1, be! dam das Verbindungs-        - une pluralite de moyens de
commutation de mittel weiterdas Satelliten-Schaltermittel (40,50,  10
satellite (1, 2) places sur une orbite basse; 60) mit einem 8ffentlich
zuginglichen Fern-             ot sprechnetz-Mittel (20) koppelt, welches
ffent-        - des moyens de liaison a, j+1) pour le cou- lich zugangliche
Fernsprechnetz-Mittel wahlwel-        plage desdits utilisateurs a un de
ladite plu- ses Verbinden von Benutzern (30) des offentlich        ralite
de moyens de commutation de satel- zuginglichen Fernsprechnetz-Mittels mit
ersten   15    lite 6tablissant une liaison de communica- (70) oder zweiten
(80) Benutzern bewirkt, die          tion entre des utillsateurs cholsis
desdits Ober das Verbindungsmittel direkt mit dem Satel-       utilisateurs
via lesdits moyens de commu- liten-Schaltermittel gekoppelt sind.
tation de satellite; chacun de ladite pluralite de moyens 9. Zellulares
Satelliten-Nachrchtenverbindungssy-  20      de commutation de satellite
comprenant stem nach Anspruch 8, bel dem weiter Mittel zum         des
premiers moyens (40, 50, 60) pour Anschlieren (10) des Verbindungsmittels
an dem          transferer la liaison de communication en- offentlich
zuganglichen Fernsprechnetz-Mittel          tre lesdits moyens de
commutation de sa- enthalten ist, wobei das Mittel zum Anschlie~en
tellite; Durchleit-Dienstleistungen zwischen dem Satel-  25       .
chacun de la pluralite de moyens de liten-Schaltermittel und dem offentlich
zugangli-      commutation de satellite comprenant une chen
Fernsprechnetz-Mittel schafft.                     pluralit6 de moyens de
cellule (40, 50, 60) pour assurer la liaison de communication; 10.
Zellulares Satelliten-Nachrichtenverbindungssy-        et stem nach
Anspruch 1, welches weiter umfaSt:   30            chacun de ladite
pluralite de moyens mit dem Satelliten-Schaltermittel Ober des Ver-
de commutation de satellite comprenant un bindungsmittel gekoppeltes
Datenbasismittel,           second moyen de transfert (40, 50, 60) de
welches Datenbasismittel zum Speichern und              la liaison de
communication d'un premier a Obertragen von jeden der Vielzahl von Benut-
un second moyen de cellule dans 1e meme zern betreffender
Verteilungsinformation be-  35        moyen de commutation de satellite.
stimmt ist. 2. Systeme de communication cellulaire par satelli- 11.
Zellulares Satelliten-Nachrichtenverbindungssy-   te selon la revendication
1, dans lequel lesdits stem nach Anspruch 10, welches welter umfaSt
moyens de commutation de satellite conipren- zellulares Fernsprechmittel
(70-80) mit einem   40  nent une pluralitb de moyens d'unite de commu-
Steuersignal zum Verbinden jedes Benutzers mit    tation de satellite (40 A
60) places autour de la dem Satelliten-Schaltermittel Ober das Verbin-
terre en orbits basse et un second moyen de Ila!- dungsmittel;
son 0) pour permettre une communication multi- wobei das
Satelliten-Schaltormittel (40,50,60) in  directionnelle entre un moyen
d'unit6 de commu- Reaktion auf das Steuersignal jedes zellularen   45
tation de satellite et un quelconque moyen adja- benutzerseitigen
Fernsprschmittels Aktuallsie-     cent d'unit6 de commutation de satellite.
rung des Datenbasismittels mit einem gegenwir- tigen Aufenthaltsort jedes
Benutzers bewlrkt.   3. Systeme de communication cellulaire par satelli- to
selon la revendication 2, dans lequel ledit se- 12. Zellulares
Satelliten-Nachrichtenverbindungssy-  50  cond moyen de liaison comprend un
moyen de stem nach Anspruch 1, be! dem jedes jewellige      communication
par micro-ondes. Satelliten-Schaltermittel verteiltes ortliches Pro-
zessormittel (40-60) zum Bestimmen des Schal-   4. Systeme de communication
cellulaire par satelli- tens eines Anrufes zwischen Benutzern enthilt.
te selon la revendication 2, dans lequel ledit se- 55      cond moyen de
liaison comprsnd un moyen de 13. Zellulares
Satelliton-Nachrichtenverbindungssy-   communication par laser. stem nach
Anspruch 1, bel dem jedes jeweilige Satelliten-Verteilermittel  verteiltes
Knoten-  5. Systeme de communication cellulaire par satelli- 7    13
EP 0 365 885 B1                  14     1 111111  11111 1!  ! te selon la
revendication 2, dans lequel lesdits  11. Systeme de communication
cellulaire par satelli- moyens d'unite de commutation de satellite
t selon la revendication 10, comprenant, de plus, comprennent un moyen
d'antenne (11) coupl6 a       des Mroeyns de telephone cellulaire (70-80)
pos- 



ladite pluralite d'utilisateurs pour etablir la   sedant un signal de
commande pourla connexion communication entre lesdits utilisateurs et les
5  de chacun desdits utilisateurs auxdits moyens de moyens d'unite de
commutation de satellite; un     commutation de satellite via lesdits
moyens de moyen de collule solaire (12) pour fournir ia puis-  liaison,
lesdits moyens de commutation de satel- sance auxdits moyens d'unite de
commutation de     lite (40, 50, 60) fonctionnant en r6ponse audit si-
satellite et un moyen de batterie de stockage rao-  gnal de commande de
chacun desdits moyens de corde audit moyen de cellule solaire pour le  10
t6lephone cellulaire d'utilisateur pour mettre a stockage de ladite
puissance.                     jour ledit moyen de base de donnees A l'aide
de la position presente de chaque utilisateur. 6. Systeme de communication
cellulaire par satelli- te selon la revendication 1, dans lequel lesdits
12. Systbme de communication cellulaire par satelli- moyens de commutation
de satellite compren-  15   te selon la revendication 1, dans lequel chacun
nent une pluralite de moyens de cellule respecti-  desdits moyens de
commutation de satellite vement couples, un dit moyen de cellule servant
comprend un moyen de processeur local reparti a transferer ladite liaison
de communication eta-  (40-60) pour dbterminer une commutation d'un blie
entre les utilisateurs vets un autre desdits  appel entre utilisateurs.
moyens de cellule.                        20 13. Systeme de communication
cellulaire par satelli- 7. Systeme de communication cellulaire par satelli-
te selon la revendication 1, dans lequel chacun te selon la revendication
1, dans lequel chacun    desdits moyens de commutation de satellite desdits
utilisateurs est raccorde auxdits moyens   comprend des moyens de
commutation nodale de liaison par des moyens de telephone cellulaire  25
repartie (40-60). (A, B). 8. Systeme de communication cellulaire par
satelli- te selon la revendicatlon 1, dans lequel lesdits moyens de liaison
couplent, de plus, lesdits  so moyens de commutation de satellite (40, 50,
60) A un moyen de reseau telephonique public commute (20), ledit moyen de
reseau telephoni- quo commut6 servant A connector, de facon s6- lective,
les utilisateurs (30) dudit moyen de re-  35 seau t616phonique public
commute avec des pre- mier (70) ou second (80) utilisateurs directement
coupl6s audit systeme de commutation de satel- lito via lesdits moyens de
liaison. 40 9. Systeme de communication cellulaire par satelli- te selon la
revendication 8, comprenant, de plus, un moyen pour la connexion (10)
desdits moyens de liaison audit moyen de r6seau tel6phonique public
commut6, ledit moyen de connexion four-  45 nissant des services de
connecteur de r6seau entre lesdits moyens de commutation de satellite et
ledit moyen de r6seau t61ephonique public commute. 50 10. Systeme de
communication cellulaire par satelli- te selon la revendicatlon 1,
comprenant de plus, un moyen de base de donn6es (11 0-130) couple auxdits
moyens de commutation de satellite via lesdits moyens de liaison, ledit
moyen de base de  so donn6es stockant et 6mettant une Information de
commutation concernant chacun de ladite plura- llte d'utilisateurs. 8    


