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Data transmission systems and methods using satellite-to-satellite radio links
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Abstract

(W02019/118245)

Radio communications systems use 100 to 200 satellites in random low-earth orbits distributed over a predetermined range
of north and south latitudes. The satellites themselves create a radio route between ground stations via radio links between
multiple satellites by virtue of onboard global navigation satellite system circuitry for deteiTtiining the location of the satellite
and route creation circuitry for calculating in real time the direction from the satellite's location at a particular instant to a
destination ground station. Directional antennas in the satellites transmit routing radio signals to enhance the probability of
reception by other satellites. One embodiment facilitates the creation of satellite-to-satellite links by assigning each satellite
a unique identifier, storing orbital information defining the locations of all of the orbiting satellites in the system at any
particular time, and including in the radio signal the unique identifier associated with the transmitting satellite.
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Abstract

(W02016/060954)

A cubesat communication system implementing addressable data packet for transmitting information collected by the
cubesat to one or more receive-only ground stations. The cubesat may transmit information to the receive-only ground
stations according to a scheduler. The receive-only ground stations may receive information from the cubesat without
sending any commands to the cubesat to prompt transmission and re-transmit to a centra! common station using a bent
pipe streaming protocol. Information between the cubesat and the ground station may be transmitted via a connectionless,
datagram network protocol.
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Abstract

(EP3442135)

A method of operating a satellite communication network comprising a constellation of satellites (3 - 97) interconnected by
satellite-to-satellite communication links, wherein individual ones of said satellites are configured to connect to at least one
ground station (GS1 - GS5) by a ground-satellite communication link, the method comprising: - a step of transmitting, from
said or at least one said ground station and using said or at least one said ground-satellite communication link, at least one
respective routing table to each of a plurality of said satellites, each routing table comprising a list of destination satellites
and, for an individual destination satellite, definitions of at least two possible routes (PR, BR1 - BR3) leading to it; - a step
of transmitting, from a satellite experiencing a problem with a a communication link interconnecting it to another satellite, an
alert message (AM) to at least the other satellites, said alert message identifying said communication link as problematic;
and - a step of routing data packets through said communication network, wherein individual satellites use corresponding
ones of said routing tables to avoid a communication link identified as problematic by an alert message.
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Abstract

(EP3175647)

Approaches are provided for an SDSN that employs a satellite network nodes, where central L2 network nodes are
controlled via a centralized Controller. Link status information is obtained regarding links of each L2 node. Global routing
constraints, satellite ephemeris data, and resource allocation information are obtained. A constellation topology of the
network nodes is determined based on the ephemeris data. Network routes between pairs of endpoints are determined.
Each route includes links based on the link status information regarding the links, the global routing constraints, the
bandwidth resources of the links and the current allocation of bandwidth resources, and/or the constellation topology. A
forwarding table is generated for each network node, wherein each forwarding table includes route entries providing a next
hop indicating a destination for data packets, wherein the destination is associated with a link of the respective network
node that represents a link of a respective route.
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Abstract

(W02008/088963)

A satellite communication network includes one or more satellites and multiple ground stations, or ground stations. An
originating ground station receives an Internet communication, determines when a satellite will be within range, and
transmits a stream of data packets including part or all of the communication to the satellite when in communication range.
The satellite either forwards the data packets to another satellite, or determines when a destination ground station will be in
sight and transmits the data packets to the destination ground station when in range.
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A satellite network (30) constellation employs a technique for multicasting packets through the network according to the
present invention. The network comprises plural satellites in plural orbital planes with each satellite equipped with a
plurality of high-speed point-to-point full duplex radio links for inter-satellite communications (40). A node intending to send
a multicast packet to a multicast group or a set of destination satellite nodes (32, 34, 36) initially sends the packet to the
orbital planes that include the group members. Once reaching the plane, in-plane routing techniques are used to forward
the packet to the intended group members. If there are broken or disabled links, an alternative path is taken to forward the
packet without disrupting the functioning links.
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Abstract
(US5566354)

A system and method for making channel assignments in a low earth orbit satellite telephone system wherein Doppler
effect is utilized as a parameter in channel assignment. In a first embodiment the satellites orbit in a fixed grid pattern, and
in a second embodiment the satellites move in orbits that appear random relative to each other.
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Rain fade mitigation in a satellite communications system
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US9748989 Bl 2017-08-29 US9748989 N & o (B
US9595989 Bl 2017-03-14 US9595989 K & o B
Abstract

(US9595989)

A beam plan that defines beams generated by a satellite that satisfy a set of communication service requirements is
obtained. Fade condition information that indicates an amount of fade at particular geographic areas for one or more of the
beams is obtained. A modification to the beam plan that mitigates the amount of fade at the particular geographic areas for
the one or more of the beams is determined. The beam plan is modified based on the determined modification.
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Ground-based satellite antenna pointing system
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Abstract

(EP3050154)

The present application includes systems and methods for determining pointing error of a satellite antenna. In one aspect a

method for determining pointing error of a satellite antenna includes receiving, at a receiving station, a pointing error signal

formed by the antenna and transmitted from a satellite, wherein the pointing error signal includes a first beacon (reference)

signal and a modulated second beacon (error) signal. The receiving station may demodulate the received pointing error

signal to recover the second beacon signal with respect to the first beacon signal, and based at least in part on the

demodulated beacon signal, the receiving station may determine the pointing error of the satellite antenna.
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Multi-purpose electrical coil as a magnetic flux generator, heater or degauss coll
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Abstract
(EP2604525)

A method and system of using a common set of coils (16, 160) to provide at least two of magnetic flux, heat and
degaussing in a mobile platform (190) are provided. In accordance with one embodiment, the method involves oscillation of
current in the coils at a frequency higher than a defined pointing requirement to provide heat. In accordance with another
aspect, the coil functions as a degausser by energizing the coil with an oscillating current that decreases in amplitude over
time.
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Abstract
(US20070075896)

A method and system for determining at least one attitude angle of a rigid body. The method comprising: receiving a
plurality of Global Navigation Satellite System (GNSS) satellite signals with a plurality of antennas; establishing at least one
pair of antennas such that each antenna of the plurality of antennas is included in at least one antenna pair; computing
single- or double-difference phases corresponding to one or more GNSS satellites for each of the pairs of antennas; and
constructing a single Differential Carrier Phase Attitude (DCPA) equation based on known geometry constraints of each of
the pairs of antennas. The method also includes determining a solution for the DCPA equation based on a cost function,
the solution yielding at least one integer ambiguity value and the at least one attitude angle.
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Abstract

(EP1303927)

A satellite communications system uses multiple ground station and one or more stellites for communicating between
mobile subscribers and a land-based communications network, such as the PSTN or the Internet. Multiple ground stations
geographically dispersed minimize tool charges incurred routing calls from a mobile subscriber through the land network by
reducing the need for long-distance calling. Further, because each ground station communicates with a given satellite
using the same frequency spectrum, the subscriber capacity of the system increases and/or bandwidth requirements for
the communications link between ground stations and satellites may be reduced. The present system uses ground-based
beamforming techniques enabling each satellite to transmit signal in multiple transmission beams, each beam supporting
one or more mobile subscribers. Each beam may reuse the same frequency spectrum, thereby increasing the number of
subscribers supported by each satellite. Multiple ground stations cooperatively relay signals through a given satellite in a
manner complementary with ground-based beamforming.
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Abstract
(US6459899)

A routing system of call connection and call routing for radio telephone communications system including cellular radio
systems wherein the mobiles transmit on channels in a first band. and the bases transmit on channels in a second band.
The routes are selectable from more than one possible route to a desired destination using routing tables to permit different
destinations for different calls selectively based on telephone number indications. The system includes multiple blind nodes
that do not support direct base to mobile communication. The blind nodes transmitting in the band used for transmission by
the mobiles, and nodes receive in the band used for receiving by the mobiles such that the system performs in a limited
number of bands of frequencies.

Inventors

SCHLOEMER JERRY R

Latest standardized assignees - inventors removed

JSDQ MESH TECHNOLOGIES

Family 14/50 - FAMPAT - ©Questel
Title


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE44607&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=iOGmK7J6oGPdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=ScGQfOkfJvz5EJNbUCa99TczjLze+it8NoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=iOGmK7J6oGPdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE44607&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=lobP205IDULjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=ScGQfOkfJvwiuHv2VPzcWTczjLze+it8NoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=lobP205IDULjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE43675&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=2WiwG0KVulwuw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=ScGQfOkfJvy+Zt9/11NTsDczjLze+it8NoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=2WiwG0KVulwuw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE41781&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=BoXN%252FTFZs5EbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=ScGQfOkfJvwGrLg0irhqDzczjLze+it8NoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=BoXN%252FTFZs5EbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE40258&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9A7crD2HsXndGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=ScGQfOkfJvyg8Zn7VEIXjTczjLze+it8NoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9A7crD2HsXndGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=USRE40117&kind=E1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VCFq37g9JQU1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tu2dtXydtG/MaNgf4VClHWkyFX8ClgOuNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VCFq37g9JQU1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6459899&ekey=1071&xpn=US6459899&kind=B1

©Questel - FAMPAT Page 19 2019/10/25

(EP1024610)
An Internet Service Provider system using non-geosynchronous orbit satellites
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Abstract

(EP1024610)

A satellite communication system (1) includes a plurality of satellites (3), such as low earth orbit satellites, and a plurality of
gateways (5). The satellite communication system (1) is bidirectionally coupled to a terrestrial communication system (8)
through at least the plurality of gateways (5). The satellite communication system (1) and the terrestrial communications
system (8) together form a data communication network having a plurality of nodes including source nodes, destination
nodes and intermediate nodes. Multiple copies of a packet (P1,P2) can coexist within the data communication network, and
the packet (P1,P2) and its one or more copies are routed, using at least in part satellite-resident routers (4) and gateway-
resident routers (6), over a plurality of different paths between a particular source node and a particular destination node.
At least one duplicate copy of a given packet (P1,P2) is simply not used during the execution of a packet reordering
procedure in the destination node, or at an intermediate node. Certain of the paths are carried over satellite-to-satellite
cross-links (13a,13b), while certain other ones of the paths are carried over satellite-to-gateway uplinks (11a) and
downlinks (11b), and at least one path exists between a user terminal (7) and at least one satellite. In a preferred
embodiment the packets are TCP/IP (or equivalent protocol) packets containing information for enabling the selective
destruction of a duplicate packet to occur.
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Providing control-function data in communication-data channel of a full-mesh satellite communication network by dynamic

time-slot assignment in TDMA waveform
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Abstract

(EP0831602)

In a full-mesh communication network including a plurality of user terminals (40, 42) and a network-control-station terminal
(44), control-function data (24, 30, 46, 48, 50, 52) is communicated between an individual user terminal and the network-
control-station terminal over a given communication channel while the given communication channel is being used for
communicating user-communication data (14, 18, 54, 56) between user terminals. The control-function data and the user-
communication data are communicated within control-function time slots (22, 28) and user-communication time slots (16,
20) respectively of a TDMA waveform (17, 21) communicated in the given communication channel. The time slots for such
communications are dynamically assigned in response to time-slot assignment signals (26, 32) communicated from the
network-control-station terminal when the communication link between the user terminals is established. Control-function
data (46, 48) is communicated from the user terminals to the network-control-station terminal in even-numbered control-
function time slots of TDMA waveforms communicated in different given communication channels; and control-function
data (48, 50) is communicated from the network-control-station to the user terminals in odd-numbered control-function time
slots of the TDMA waveforms communicated in the different given communication channels.
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(EP0875103)

A satellite communications system (10) is provided for full mesh connectivity between a number of earth terminals (12) via
a satellite link (16). The earth terminals (12) are connected to user access devices (18) to receive and transmit voice,
video, and data and are operable to generate bursts to transmit user data via a satellite (14) and to process data received
from the satellite (14) and transmit it to the addressed user access devices (18). The terminal (12) comprises a humber of
ports (40) interfacing a number of user access devices (18), a PCD (52), a TDMA modem (54), a radio frequency
transceiver (56), an antenna (58). The PCD (52) also organizes bursts in at least one of a plurality of slots constituting a
TDMA frame in accordance with a burst plan. Each terminal has access to a guaranteed number of time slots. The
allocation of the remaining time slots among the terminals varies dynamically to increase or decrease the burst
transmission rates of the terminals as needed, the length of data queues in the terminals, and the type of the data to be
transmitted.
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Abstract

(W097/25785)

A satellite communication system is provided for full mesh connectivity between a number of earth terminals (12) via
satellite link. The earth terminals are connected to user access devices (42) to receive and transmit voice, video, and data
and are operable to generate bursts to transmit user data via a satellite, and to process data received from the satellite and
transmit it to the addressed user access devices. The terminals each comprise a programmable computing device (52)
which organizes bursts in at least one of a plurality of slots constituting a time division multiple access frame in accordance
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with a burst plan. Billing is based on usage and committed information rates. Data and voice can be billed on one invoice.
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The "E" stands for 4 land phone phone exchange of which three are shown:
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Morhbrook, Wankegan, and Round Lakea.

A user located in Deeriald desires to phone Round Lake.

Cnly some of the cell sitas are shown.
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Abstract

(US5793842)

A system and method for providing radio routing and radio frequency channel assignment in a radio telephone system
utilizing signal strength and routing messages as a primary criteria for obtaining interference free call connections and
communications.
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Abstract
(US5410728)

A system for facilitating global cellular/trunked mobile communication is disclosed. This system permits communication with
hand held and mobile mounted cellular telephones. The system permits two-way communications anywhere on or above
the earth up to a particular height above the earth of several hundred nautical miles. The system employs a number of low-
earth orbiting satellites moving about the earth in orbit. Links are provided from the satellites directly to the users and via
the public switched telephone network to other users. The satellites are interconnected via links in a ring structure
surrounding the earth. Switching is performed by each of the satellites. In addition, each of the satellites hands off a call as
it moves out of the range of a particular user.
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Abstract

(EP0506255)

A wireless telephone system capable of servicing a roaming wireless telephone user includes a satellite communications
system consisting of one or more orbiting satellites, each carrying a database of users, destination codes and call codes,
within a satellite service area, a satellite control center, and a plurality of terrestrial communications links. The system
operates by effecting communication between a terrestrial wireless telephone end user transceiver apparatus and a
terrestrial communications link via a single relay through a single satellite or a succession of satellites wherein the relay
station may be in motion relative to the end user transceiver apparatus and the terrestrial communications link, wherein the
orbiting relay station effects the ultimate decision on linking based on stored on-board information and on-board
processing, and wherein the end user transceiver apparatus, the orbiting satellite and the terrestrial communications link
are operative in cooperation with the on-board database to effect hand-off from a first orbiting satellite to a second orbiting
satellite. The satellite system is a single satellite or preferably a constellation of satellites orbiting near the earth, all of
which are capable receiving requests for calls and participating in the call routing and call setup on an autonomous basis.
The satellites are capable of decoding the calls, switching, handing off of calls to other satellites, and updating databases of
users based on information provided by network control.
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A selective call receiver transmission system for transmitting a message to at least one selected selective call receiver (18)

of a plurality of selective call receivers comprises a transmitter for transmitting information including the message thereto.

At least one satellite (10) receives the information and transmits the message to the selective call receiver (18) and

subsequently retransmits the message from the different location (11) to the selective call receiver.
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Abstract

(US4937822)

An adaptive TDMA (time division multiple access) communication system is illustrated which dynamically maintains
potentially different frequencies between nodes of the communication system using a process of communicating the quality
of received signals between the nodes and storing this information so that an optimum frequency band can be selected
whereby whenever signal quality deteriorates, an alternate frequency can be selected to provide continued
communications. An embodiment of the system spans both high frequency (HF) and very high frequency (VHF) to establish
the communications through atmospheric induced refractions (reflections) beyond line of sight between directly
communicating nodes of the system. Further, the system uses frequency hopping both for signal transmission security and
for node identification. When a node is traffic idle and also on a periodic maintenance basis, frequency bands other than
the traffic frequency are analyzed for potential future use.
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System for and method of assigning frequencies in a communications system with no central control of frequency allocation

37 50dB :7

90dB 20dB

Images

55dB

5 — NEW 5 _|oLp

Publication numbers with kind code & date

US4965850 A 1990-10-23 US4965850 B i'.'-'? g @

Abstract

(US4965850)

A system for and method of assigning frequencies in a mobile telephone communication system wherein there is no central
control of frequency channel allocations and wherein such assignment is made by real time signal comparisons without
reference to geographical patterns.
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Radio system using nodes with high gain antennas
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Abstract
(WO2019/067651)

A radio communication route enables communication from an originating ground station to a destination ground station via
one of multiple randomly orbiting satellites with no active attitude control. The ground stations and satellites include multi-
feed parabolic antennas for receiving radio signals from and transmitting radio signals in multiple directions. The satellites
store an address of a destination ground station from which an initial information signal is transmitted and antenna
information identifying the satellite antenna feed on which the initial information signal was received. Plural satellite
antennas transmit linking information identifying the satellite to the originating ground station. Data transmissions received
at the originating ground station that designate a particular destination are transmitted by the originating ground station
using the antenna on which the linking information was received and the satellite retransmits the data transmission using
the satellite antenna feed identified by the stored antenna information.

Inventors

SCHLOEMER GERALD

Latest standardized assignees - inventors removed

STAR MESH

Family 26/50 - FAMPAT - ©Questel
Title

(W02018147925)

A satellite system

Images


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10085200&ekey=1076&xpn=US20190104462&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRTipYH%252BTxBDK8RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOrqzbzY85jX4DOQ6NLC580JjY7t3dG27hjSQxYBqJq7iT+uVYGOkHb0uGVhHsqSYLtjZFJh+lViA==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRTipYH%252BTxBDK8RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10085200&ekey=1076&xpn=US20190104462&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=w%252FhbcdXKPxYzTusim1etzJNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCA5pBSKRmcq0onVC+dywuLYbZEW38EL5eC5GkWmuuS7QLwNhoriqSh62/c+VzYdRcjBB0W7Jy7i6Q==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=w%252FhbcdXKPxYzTusim1etzJNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2019067651&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10085200&ekey=1076&xpn=WO201967651&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JV68fsESszCU76WfQFv9cjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQofBnB4AZr6WLzUeL8CahxmWeUrB63Jy+vtNjR6EE3+kEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JV68fsESszCU76WfQFv9cjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10085200&ekey=1076&xpn=US10085200&kind=B1

©Questel - FAMPAT Page 36 2019/10/25

PNV PR < —

120

Publication numbers with kind code & date

W02019/140156 Al 2019-07-18 W02019140156 B t'.'«'? g @
W02019/140159 Al 2019-07-18 W02019140159 E C? i @
US10351267 B2 2019-07-16 US10351267 E .f;? g @
US20190016672 Al 2019-01-17 US20190016672 B t'.'«'? g @
W02018/147925 Al 2018-08-16 W02018147925 E C? i @
US20180155067 Al 2018-06-07 US20180155067 E ;_",'? g @
US20180156924 Al 2018-06-07 US20180156924 B t'.'«'? g @
US20180159617 Al 2018-06-07 US20180159617 E f:? g @
Abstract

(W02018/147925)

A satellite system operates at altitudes between 100 and 350 km relying on vehicles including a self-sustaining ion engine
to counteract atmospheric drag to maintain near-constant orbit dynamics. The system operates at altitudes that are
substantially lower than traditional satellites, reducing size, weight and cost of the vehicles and their constituent
subsystems such as optical imagers, radars, and radio links. The system can include a large number of lower cost, mass,
and altitude vehicles, enabling revisit times substantially shorter than previous satellite systems. The vehicles spend their
orbit at low altitude, high atmospheric density conditions that have heretofore been virtually impossible to consider for
stable orbits. Short revisit times at low altitudes enable near-real time imaging at high resolution and low cost. At such
altitudes, the system has no impact on space junk issues of traditional LEO orbits, and is self-cleaning in that space junk or
disabled craft will de-orbit.
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Abstract
(US20190013969)

A handover method and a control transfer method are provided. A handover method of performing an inter-cell handover

between a first ground station and a second ground station may include setting a first channel to the second ground station,

measuring, by an airborne radio station, a second channel and reporting a measurement result to the first ground station,

sending, by the first ground station, a handover request to at least one of a ground control station (GCS) or a control and

non-payload communication (CNPC) network, determining, by the at least one of the GCS or the CNPC network, whether

to perform a handover, and transmitting, by the at least one of the GCS or the CNPC network, a handover instruction to the

airborne radio station based on a result of the determining.
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Abstract
(EP3504808)

2019/10/25

A radio communication route enables communication from an originating ground station to a destination ground station via
one of multiple randomly orbiting, rotating satellites with no active attitude control. The ground stations and satellites
include directional antennas for receiving radio signals from and transmitting radio signals in multiple directions. The
satellites store an address of a destination ground station from which an initial information signal is transmitted and antenna
information identifying the satellite antenna on which the initial information signal was received. Plural satellite antennas
transmit linking information identifying the satellite to the originating ground station. Data transmissions received at the
originating ground station that designate a particular destination are transmitted by the originating ground station using the
antenna on which the linking information was received and the satellite retransmits the data transmission using the satellite
antenna identified by the stored antenna information.
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System and method for providing continuous communications access to satellites in geocentric, non-geosynchronous orbits
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Abstract
(US20170070939)

A system including a constellation of satellites in Low Earth Orbit and a plurality of ground stations to enable continuous

communication for other geocentric, non-geosynchronous spacecraft. Network latency, Doppler effects, and router
handover time are minimized through selection of orbital parameters for the satellite constellation and locations of ground

stations. A plurality of polar or near polar orbit planes is presented at equally spaced right ascension of the ascending node

(RAAN), in an alternative ascending-descending pattern. Inter-satellite communication is performed in-plane to relay data
to a ground station, and out-of-plane or in-plane to communicate with another satellite that is not a member of the

constellation. The number and location of ground stations is selected based on the number of small satellites and orbital

planes in order to maintain continuous communications. The system can enable continuous communication for geocentric

satellites without the need for line-of-sight access to a ground station.
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System and method for facilitating voice and messaging communications via various terrestrial and on board of vehicles
networks using satellite links
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Abstract
(EP3261271)

Techniques for providing hybrid communications to devices on vehicles include using a selected modulation scheme on a

forward link to deliver data (that is intended to be received by an on-board device) onto a vehicle, and using a reverse link
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in a different frequency band to send reverse data from the vehicle. Based on the reverse data, a subsequent pre-defined
modulation scheme for a subsequent forward transmission is selected from a plurality of modulation schemes
corresponding to a plurality of performance levels of data delivery. The selections may be based on a current geo-spatial
location of the vehicle, a type of data, and/or on one or more other dynamic conditions. The forward data may be
multiplexed and/or multicast. Thus, adaptive modulation is achieved in a hybrid communications system in which the
forward link and the reverse link to the vehicle are supported by different wireless communication bands.
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This disclosure relates to the use of satellite-based routing processes in connection with a balloon network. A disclosed

method includes receiving a communication at a balloon in a balloon network by way of a transmission from a ground-

based station. The method includes selecting a routing process for the communication based on at least one parameter

associated with the communication. The routing process is selected from a plurality of routing processes including a first

routing process and a second routing process. The first routing process includes a satellite network when determining how

to route the communication. The satellite network includes one or more satellites. The second routing process includes the

balloon network when determining how to route the communication. The method further includes using the selected routing

process to determine a target path for the communication.
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Method and system for addressing line of sight (LOS) blockage in satellite communication networks are provided herein.

The method may include the following stages: obtaining forecast input parameters; forecasting at least one future LOS

blockage in two or more communication links established between at least one communication satellite and at least one

platform-mounted communication system having at least one antenna, based on the forecast input parameters; and

addressing the future LOS blockage by applying at least one of: rerouting the communication links between the at least one
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platform-mounted communication system and at least one of the communication satellite; changing a power level of at least

one of the communication links; changing at least one of: spreading, modulation and coding of at least one of the

communication links; changing mobility parameters of the platform-mounted communication system.
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(US20140027576)

The focus of this invention pertains to the methodology behind launching line-scanning satellite constellations that can
image an entire planet such as the Earth at high temporal cadence (less than a week), at high spatial resolution (less than
10 m). Utilizing simple control and operation, our invention captures images of an entire planet in an effective and
distributed manner. Additional benefits are realized by taking advantage of the distributed onboard storage and computing
abilities of such a constellation to optimize the data collected, system latency, and data downlinked.
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A satellite constellation includes a plurality of satellites in respective polar orbits. The orbits are spaced evenly in longitude
and the satellites of adjacent orbits are spaced evenly in latitude. On board each satellite is one or more sensors for
monitoring activity within the satellite's field of view.
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Abstract
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A method for correcting for time delay variations between a plurality of signal paths from a signal source to at least one
transmit antenna of a satellite may include measuring a time delay for each of the plurality of signal paths. The method may
also include correcting a signal for the time delay variation based on the time delay for the signal path that is currently
being used by the satellite, the corrected signal being usable for at least one of navigation, determining a geographic
location and determining time.
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Multi-feed diversity receive system and method
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Embodiments disclosed herein relate to diversity receive systems and methods. An antenna system may comprise a

reflector and a plurality of feed antennas configured to receive a wireless signal from a common source with directional
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diversity. A receive system may comprise such antenna system in combination with a plurality of receivers and/or
demodulators, and in combination with a combiner and/or controller.
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Abstract

(EP2132883)

Satellite communications systems, methods, and related devices are described. A satellite communications system may
include routing and switching functionality onboard the satellite. Such a system may include a satellite in communication
with terminals (e.g., subscriber terminals or gateways) either directly, or via one or more other satellites through an inter-
satellite link. The satellite may be configured with different beams which each provide service to a coverage area. A
ground-based network control center (NCC) may dynamically allocate bandwidth and process data measured on the
satellite. A novel partition of functionality between the satellite and the NCC is described. Routing paths on the satellite, and
the distribution of routing tables within the system, are described as well.

Inventors

AGARWAL ANIL

HARIHARAN MOORTHY

Latest standardized assignees - inventors removed

VIASAT

Family 38/50 - FAMPAT - ©Questel

Title

(US7925167)

Satellite downlink via patterns of uncollimated light
Images

20 20

20

20

20

Publication numbers with kind code & date
US7925167 B1 2011-04-12 US7925167 E 6? il @


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7925167&ekey=977&xpn=US7925167&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=GJaRFznFaBHdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=/dBlbQIFbTHy454Jc6aZJGkyFX8ClgOuNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=GJaRFznFaBHdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7925167&ekey=977&xpn=US7925167&kind=B1

©Questel - FAMPAT Page 51 2019/10/25

Abstract

(US7925167)

A satellite or spacecraft in low Earth orbit, when in eclipse and not illuminated by sunlight, represents a low-bandwidth
datastream through modulation of a source of uncollimated light, such as a set of light emitting diodes. Transmission
modes include generating patterns in the color, intensity or polarization of a light source, or precise timing control of a
strobe signal. A ground station tracks the satellite in a telescope, stewing the telescope to follow the satellite as it moves
across the sky, recording light generated by the satellite with a light sensor such as a video camera. The datastream is
regenerated through analysis of recorded video. Satellite downlink is initiated by detection of eclipse, by command via radio
uplink, or in response to a periodic automatic timer. In an alternative embodiment, the satellite represents the datastream
through modulation of its effective albedo or reflective flux during periods of solar illumination.
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Network-access in a satellite communication system.
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Abstract

(EP2060024)

A network access satellite communication system may provide improved upstream and/or downstream communications
between end user terminals and gateway antenna systems through the use of components within the satellite payload.
Example improvements may include one or more systems and methods for providing incremental capacity; distributing
beams across multiple non-contiguous regions; supporting utility gateways to mitigate signal loss, facilitating network
management, or evaluating system performance; providing power control based on beacon signals or distortion sensing.
Certain embodiments may provide all, some, or none of these improvements and may utilize analog, digital, or a
combination of analog and digital components.
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Abstract

(EP1938642)

A transmitter for a communication system, the transmitter being configured to transmit a signal including symbols to a
receiver using at least two transmit radiation patterns so that information content of a symbol of temporal length T is
transmitted using at least two transmit radiation patterns, realize that the receiver, using Nr receive radiation patterns,
disables N receive radiation patterns, wherein 1<=N<Nr so that Nr-N effective receive radiation patterns are formed for
receiving the transmitted signal, adapt transmit radiation patterns or the number of symbols so that the number of
transmitted symbols in a time interval of length T when receiving with Nr-N receive radiation patterns is fess or equal to the
number of symbols transmitted in a time interval of length T when the receiver is receiving with Nr receive radiation
patterns.
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Abstract

(EP1738490)

Communication diversity using a plurality of satellites is disclosed. The satellites can support multiple regions

corresponding to multiple satellite beams. Each satellite can support all regions in the reverse direction and each satellite

can be designated as a primary satellite for one of the multiple regions corresponding to one of the multiple satellite beams.

Each satellite can receive from any of the regions reverse link signals broadcast by, for example, a mobile station. Each

satellite can communicate the received reverse link signals to, for example, a base station or gateway where the signals

can be combined to increase signal quality. A mobile station receives forward link signals from the primary satellite and

monitors a signal quality from the primary satellite and from a secondary satellite. If the signal quality from the primary

satellite drops below a threshold value, the communication signal is transferred to the secondary satellite.
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A method for measuring relative position of fixed or slow-moving points in close proximity comprising: receiving a set of

satellite signals with a first receiver corresponding to a first position; receiving a related set of satellite signals with a second

receiver corresponding to a second position; and computing a position of the second position based on at least one of code

phase and carrier phase differencing techniques. At least one of: a clock used in the first receiver and a clock used in the

second receiver are synchronized to eliminate clock variation between the first receiver and the second receiver; and the

first receiver and the second receiver share a common clock.
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The antenna has a set of biquad antenna units (1), spaced uniformly in a same plane. Main radiation lobe of each unit is

separated from an adjacent lobe to maximum by a wave-length in the direction of wave propagation. Each unit has a

reflector (2) and a biquad connected to a coupler (4) by a coaxial cable (5). Feed centers of the units are separated by a

length, where points are situated at their respective centers. The antenna units are in vertical rectilinear polarization and

are fed wirelessly by currents of same phase and of same amplitude.
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An antenna system includes a reflector having a modified-paraboloid shape; and a multi-beam, multi-band feed array

located at a focal point of the reflector so that the antenna system forms a multiple congruent beams that are contiguous.

The system has a single reflector with non-frequency selective surface. The reflector is sized to produce a required beam

size at K-band frequencies and is oversized at EHF-band frequencies. The synthesized reflector surface is moderately
shaped and disproportionately broadens EHF-band and Ka-band beams compared to K-band beams. The synthesized

reflector surface forms multiple beams each having a 0.5-degree diameter at K-band, Ka-band, and EHF band. The multi-

beam, multi-band feed array includes a number of high-efficiency, multi-mode circular horns that operate in focused mode
at K-band and defocused mode at Ka-band and EHF-band by employing "frequency-dependent" design for the horns.
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A wireless communication system uses an adaptive air interface in which burst parameters are variable on a burst-by-burst
basis, based on the reception quality of previous bursts and/or properties of the receiver or receivers of the burst. The
parameter values are selected as sets which represent only some of the possible combinations of parameter values, to
avoid redundancy in performance characteristics. Coding rates are selected to give a substantially constant increment in
gain. Each burst may contain multiple FEC blocks with different coding rates. A unique word indicates the FEC coding rate
of the first block and the first block identifies the coding rate of each of the subsequent blocks.
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Abstract

(US6208312)

A multi-feed, multi-band antenna includes a parabolic dish reflector, a plurality of four-port feeds, and may also include one
or more orthomode two-port feeds. Each four-port feed is constructed to conduct multiple frequency bands and multiple
polarized RF signals within each of the bands. A mounting structure mounts each of the feeds at a different position in a
line and in a plane parallel to the rim of the reflector. The four-port feeds are of a size which allows them to be mounted
adjacent each other and two degrees apart. The mounting structure positions the feeds at a distance F from the reflector.
The diameter D of the reflector and the distance F have a relationship such that F/D is less than approximately 0.5.
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Reflector with resistive taper in connection with dense packed feeds for cellular spot beam satellite coverage
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Providing a tapered surface reflectivity to the reflecting surface of the parabolic reflector in a parabolic antenna using

resistive material reduces side lobes and produces steeper roll off in the principal lobe, permitting use in the antenna of a

smaller diameter microwave feed than required by an antenna without that tapered surface resistivity and, effectively,

emulates the latter antenna. As a consequence of the smaller feed diameter, multiple feeds may be positioned contiguously

to form multi-beam antennas that produce contiguous beam patterns. A satellite cellular communications multi-beam

antenna incorporating the invention achieves greater regional coverage of the Earth.
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Satellite cellular communication methods for performing cell-to-cell handoff
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(US5574968)

Handoff methods perform cell-to-cell handoff between cells of the same satellite and between cells of different satellites.
Handoff is initiated by an individual subscriber unit (ISU) based on local conditions. Once handoff is needed, the ISU
chooses a candidate cell to transfer its communication based on a dynamic handoff candidate list provided by the satellite.
After selecting a candidate cell, the ISU requests handoff, the satellite or satellites perform the handoff and communication
begins over a new channel in the candidate cell.
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Abstract

(EP0673833)

An apparatus and method for translating a spacecraft (10) from an injection orbit (16) about a central body (12) to

geosynchronous orbit (18) in a time efficient manner. The spacecraft (10) includes propulsion thrusters (50) which are fired

in predetermined timing sequences controlled by a controller (64) in relation to the apogee (66) and perigee (72) of the

injection orbit (16) and successive transfer orbits (74, 76).
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Abstract

(US3815140)

A multiple feed microwave antenna. Individually fed illuminators are placed in a predetermined configuration with respect to
each other and to a single parabolic reflector and are fed with predetermined current values so as to produce a highly
directional microwave radiation pattern. The radiation pattern is relatively broad and contains a plurality of discrete areas of
information, distinguished by different carrier and modulating frequencies. By varying the number of illuminators and their
separation, fine control over the beamwidth and the shape of the directional radiation pattern may be obtained.
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