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[SP]: 1. a method of communication at an access node of a communication system comprising a plurality of access nodes at geographically
distributed locations providing a communication service to user term inals distributed over multiple forward user beam coverage areas via an
end-to-end relay comprising multiple forward receive/transmit signal paths, the method comprising: obtaining an access node-specific
forward signal for transmission via the end-to-end relay to a plurality of the user term inals grouped by the multiple forward user beam
coverage areas, the access node-specific forward signal comprising a composite of forward beam signals corresponding to a plurality of the
multiple forward user beam coverage areas, the forward beam signals weighted by respective beam weights of a beam weight vector
associated with the access nodeidentifying forward signal transmit tim ing information indicating transmission tim ing for the access node-
specific forward signaltransmitting a forward uplink signal comprising the access node-specific forward signal and an access node beacon
signal to the end-to-end relay, the access node-specific forward signal having the forward signal transmit tim ing information synchronized to
corresponding transmit tim ing information in the access node beacon signalreceiving signaling from the end-to-end relay comprising a re lay
beacon signal and the access node beacon signal re layed from the end-to-end relay andadjusting the forward uplink signal to time and
phase align the re layed access node beacon signal with the received relay beacon signal. 2. the method of cla im 1, further comprising:
demodulating the re lay beacon signal to obtain receive tim ing information and receive phase information. 3. the method of cla im 2, further
comprising: demodulating the re layed access node beacon signal to obtain re layed transmit tim ing information and relayed transmit phase
information. 4. the method of cla im 3, wherein the adjusting comprises: adjusting tim ing of the forward uplink signal based on comparing
the receive tim ing information to the re layed transmit tim ing information. 5. the method of cla im 3, wherein the adjusting comprises:
adjusting a phase of the forward uplink signal based on comparing the receive phase information to the re layed transmit phase information.
6. the method of cla im 1, wherein the identifying comprises: demultiplex ing the forward signal transmit tim ing information from a
multiplexed access node-specific forward signal received at the access node. 7. the method of cla im 1, wherein the access node-specific
forward signal comprises a plurality of time-domain subsets of samples. 8. the method of cla im 1, wherein: the access node-specific forward
signal comprises a plurality of sub-signals associated with different subsets of the multiple forward user beam coverage areas andthe
transmitting the forward uplink signal comprises upconverting the plurality of sub-signals to different carrier frequencies. 9. the method of
claim 1, wherein: the forward uplink signal comprises a plurality of signals transmitted over different frequency sub-bands andthe multiple
forward user beam coverage areas comprise a plurality of subsets of forward user beam coverage areas associated with the different
frequency sub-bands. 10. an access node for communication in a communication system comprising a plurality of access nodes at
geographically distributed locations providing a communication service to user term inals distributed over multiple forward user beam
coverage areas via an end-to-end relay comprising multiple forward receive/transmit signal paths, comprising: a network interface that
obtains an access node-specific forward signal for transmission to a plurality of the user term inals grouped by the multiple forward user
beam coverage areas via the end-to-end relay, the access node-specific forward signal comprising a composite of forward beam signals
corresponding to a plurality of the multiple forward user beam coverage areas, the forward beam signals weighted by respective beam
weights of a beam weight vector associated with the access nodea de-multiplexer that obtains forward signal transmit tim ing and phase
information for the access node-specific forward signala transmitter that transmits a forward uplink signal comprising an access node beacon
signal and the access node-specific forward signal to the end-to-end relaya receiver that receives a downlink signal from the end-to-end
relay, the downlink signal comprising a re lay beacon signal and the re layed access node beacon signal re layed from the end-to-end relaya
controller that determ ines a tim ing and phase adjustment to align re layed transmit tim ing and phase information in the re layed access
node beacon signal with received relay tim ing and phase information in the received relay beacon signal anda transmit tim ing and phase
compensator that outputs the forward uplink signal to the transmitter based on the tim ing and phase adjustment, the transmit tim ing and
phase compensator multiplex ing the access node-specific forward signal with the access node beacon signal such that the forward signal
transmit tim ing and phase information is synchronized to corresponding transmit tim ing and phase information in the access node beacon
signal. 11. the access node of cla im 10, further comprising: a re lay beacon signal demodulator that demodulates the re lay beacon signal to
obtain receive tim ing and phase information. 12. the access node of cla im 11, further comprising: an access beacon signal demodulator
that demodulates the re layed access node beacon signal to obtain re layed transmit tim ing and phase information. 13. the access node of
claim 12, wherein the controller determ ines the tim ing and phase adjustment based on a comparison of the receive tim ing and phase
information with the re layed transmit tim ing and phase information. 14. the access node of cla im 10, wherein the access node-specific
forward signal comprises a plurality of time-domain subsets of samples. 15. the access node of cla im 10, wherein: the access node-specific
forward signal comprises a plurality of sub-signals associated with different subsets of the multiple forward user beam coverage areas
andthe transmitting the forward uplink signal comprises upconverting the plurality of sub-signals to different carrier frequencies. 16. the
access node of cla im 10, wherein the plurality of access nodes has a first number of the access nodes and the end-to-end relay has a
second number of the forward receive/transmit signal paths, wherein the first number is greater than the second number. 17. the access
node of cla im 10, wherein: the forward uplink signal comprises a plurality of signals transmitted over different frequency sub-bands andthe
multiple forward user beam coverage areas comprise a plurality of subsets of forward user beam coverage areas associated with the
different frequency sub-bands. 18. the method of cla im 7, wherein each of the plurality of time-domain subsets of samples comprises a
plurality of interleaved samples for the access node-specific forward signal, the method further comprising: de-interleaving the interleaved
samples of the access node-specific forward signal. 19. the method of cla im 1, wherein the re lay beacon signal comprises a pseudo-noise
(pn) code. 20. the method of cla im 1, wherein the re lay beacon signal comprises re lay frame tim ing information. 21. the method of cla im 1,
wherein the access node beacon signal comprises a pseudo-noise (pn) code associated with the access node. 22. the method of cla im 21,
wherein the access node beacon signal comprises transmit frame tim ing information. 23. the method of cla im 21, wherein the adjusting the
forward uplink signal comprises: adjusting a chip tim ing of the pn code. 24. the method of cla im 9, wherein each of the plurality of subsets
of forward user beam coverage areas comprises a plurality of non-overlapping forward user beam coverage areas. 25. the method of cla im
9, wherein a bandwidth for each of the different frequency sub-bands is greater than or equal to 500 megahertz. 26. the access node of
claim 10, wherein the re lay beacon signal comprises a pseudo-noise (pn) code. 27. the access node of cla im 10, wherein the re lay beacon
signal comprises re lay frame tim ing information. 28. the access node of cla im 10, wherein the access node beacon signal comprises a
pseudo-noise (pn) code associated with the access node. 29. the access node of cla im 28, wherein the access node beacon signal comprises
transmit frame tim ing information. 30. the access node of cla im 17, wherein each of the plurality of subsets of forward user beam coverage
areas comprises a plurality of non-overlapping forward user beam coverage areas. (Results 0)
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Title: SATELLITE FOR END-TO-END BEAMFORMING WITH ACCESS NODE CLUSTERS

Abstract: Methods and systems are described for providing end-to-end beamforming. For example, end-to-end
beamforming systems include end-to-end relays and ground networks to provide communications to user terminals located in
user beam coverage areas. The ground segment can include geographically distributed access nodes and a central
processing system. Return uplink signals, transmitted from the user terminals, have multipath induced by a plurality of
receive/transmit signal paths in the end to end relay and are relayed to the ground network. The ground network, using
beamformers, recovers user data streams transmitted by the user terminals from return downlink signals. The ground
network, using beamformers generates forward uplink signals from appropriately weighted combinations of user data
streams that, after relay by the end-end-end relay, produce forward downlink signals that combine to form user beams. 
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Title: METHOD FOR ITERATIVE ESTIMATION OF GLOBAL PARAMETERS

Abstract: A method for iterative estimation of a set of unknown channel parameters in a beamforming network including
determining a first order estimate of offsets at measurement nodes and an estimate of the confidence in the initial estimate
of the measurement nodes' offsets, and iterating, until a desired estimation accuracy is obtained, determining an improved
estimate of a parameter set, and the confidence in the estimates, using the prior estimate of the offsets at the measurement
nodes and determining an improved estimate of the offsets at the measurement nodes and the associated confidence
values using the prior estimate of the parameter set and the corresponding confidence values. 
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