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CLAIMS 

What is claimed is: 

 

1. A self-synchronizing time-division duplex (TDD) antenna system comprising:  

 an antenna configured to communicate a transmit signal and a receive signal; and 

an antenna circuit coupled to the antenna and to a user communication system via at least 

one transmission line cable, the antenna circuit comprising: 

a transmission line measurement circuit configured to determine signal loss 

between the user communication system and the antenna circuit through the at least one 

transmission line cable; 

an amplitude adjustment circuit configured to adjust amplitude of at least one of 

the transmit and receive signals based on the determined signal loss;  

a transmit detection circuit configured to monitor signal power of the transmit 

signal obtained from the user communication system via the at least one transmission line 

cable; and  

a controller configured to switch the amplitude adjustment circuit from a receive 

mode to a transmit mode in response to the monitored signal power exceeding a 

predetermined threshold, wherein in the receive mode the amplitude adjustment circuit 

applies a receive amplitude adjustment along a signal path to the receive signal, and in 

the transmit mode the amplitude adjustment circuit applies a transmit amplitude 

adjustment along the signal path to the transmit signal. 

 

2. The system of claim 1, wherein in the receive mode the amplitude adjustment circuit 

adjusts the amplitude of the receive signal obtained via the antenna and provides the adjusted 

receive signal to the user communication system via the at least one transmission cable, and in 

the transmit mode the amplitude adjustment circuit adjusts the amplitude of the transmit signal.  
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3. The system of claim 1, wherein the transmission line measurement circuit comprises: 

 a calibration signal generator configured to provide a calibration signal on the at least one 

transmission line cable from the antenna circuit to the user communication system, the 

calibration signal being retransmitted back from the user communication system to the antenna 

circuit as a returned signal; and 

 a signal monitor configured to detect a characteristic of the returned signal and to 

determine the signal loss based on the characteristic of the returned signal.   

 

4. The system of claim 3, wherein the calibration signal generator provides the calibration 

signal in response to a calibration command. 

 

5. The system of claim 3, wherein the signal monitor is configured to measure a first power 

associated with the calibration signal provided on the at least one transmission line cable and to 

measure a second power associated with the returned signal on the at least one transmission line 

cable to determine the signal loss as a ratio of the first power and the second power.   

 

6. The system of claim 5, wherein the at least one transmission line cable comprises a first 

transmission line cable and a second transmission line cable, wherein the signal monitor is 

configured to measure the first power associated with the calibration signal provided on the first 

transmission line cable and to measure the second power associated with the returned signal 

received on the second transmission line cable.   

 

7. The system of claim 1, wherein the antenna system comprises an extraction circuit 

configured to receive DC power from the user communication system via the at least one 

transmission line cable.   
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8. The system of claim 1, wherein the controller is further configured to switch from the 

transmit mode to the receive mode in response to the monitored signal power being below the 

predetermined threshold. 

 

9. The system of claim 1, wherein: 

 the transmit signal is a first transmit signal and the receive signal is a first receive signal; 

 the antenna comprises a first antenna array to communicate the first transmit signal and 

the first receive signal, and further comprises a second antenna array to communicate a second 

transmit signal and a second receive signal;  

 the signal path of the amplitude adjustment circuit is a first signal path; and 

in the receive mode the amplitude adjustment circuit applies the receive amplitude 

adjustment along a second signal path to the second receive signal, and in the transmit mode the 

amplitude adjustment circuit applies the transmit amplitude adjustment along the second signal 

path to the second transmit signal. 

 

10. The system of claim 9, wherein: 

the at least one transmission line cable includes a first transmission line cable and a 

second transmission line cable; and 

the antenna circuit communicates the first receive signal and the first transmit signal with 

the user communication system via the first transmission line cable, and communicates the 

second receive signal and the second transmit signal with the user communication system via the 

second transmission line cable. 

 

11. The system of claim 1, wherein the antenna circuit further comprises memory to store the 

determined signal loss. 

 

12. The system of claim 1, wherein the transmit detection circuit comprises a directional 

coupler and power detector to monitor the signal power of the transmit signal. 
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13. A method for communicating at least one of a transmit signal and a receive signal via a 

time-division duplex (TDD) antenna system comprising an antenna, the method comprising:  

 providing a calibration signal from an antenna circuit associated with the antenna system 

to a user communication system on at least one transmission line cable;  

receiving a returned signal corresponding to the calibration signal retransmitted back 

from the user communication system to the antenna circuit;  

determining signal loss between the user communication system and the antenna circuit 

through at least one transmission line cable based on the returned signal;  

monitoring signal power of the transmit signal obtained from the user communication 

system via the at least one transmission line cable;  

adjusting an amplitude of the receive signal in a receive mode based on the determined 

signal loss;  

switching an amplitude adjustment circuit from the receive mode to a transmit mode in 

response to the monitored signal power exceeding a predetermined threshold; and  

adjusting an amplitude of the transmit signal in the transmit mode based on the 

determined signal loss.   

 

14. The method of claim 13, wherein determining signal loss comprises:  

detecting a characteristic of the returned signal; and  

determining the signal loss based on the characteristic of the returned signal.   

 

15. The method of claim 13, wherein providing the calibration signal comprises providing 

the calibration signal in response to a calibration command. 

 

16. The method of claim 13, wherein determining signal loss comprises:  

measuring a first power associated with the calibration signal provided on the at least one 

transmission line cable; and  
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measuring a second power associated with the returned signal on the at least one 

transmission line cable to determine the signal loss as a ratio of the first power and the second 

power.   

 

17. The method of claim 16, wherein the at least one transmission line cable comprises a first 

transmission line cable and a second transmission line cable, wherein measuring the first power 

comprises measuring the first power associated with the calibration signal provided on the first 

transmission line cable and measuring the second power comprises measuring the second power 

associated with the returned signal received on the second transmission line cable.   

 

18. The method of claim 13, further comprising switching from the transmit mode to the 

receive mode in response to the monitored signal power being below the predetermined 

threshold. 

 

19. The method of claim 13, wherein: 

 the transmit signal is a first transmit signal and the receive signal is a first receive signal; 

the antenna comprises a first antenna array to communicate the first transmit signal and 

the first receive signal, and further comprises a second antenna array to communicate a second 

transmit signal and a second receive signal;  

 the signal path is a first signal path;  

adjusting the amplitude of the receive signal in the receive mode comprises adjusting the 

amplitude of a second receive signal in a second receive path based on the determined signal 

loss; and 

adjusting the amplitude of the transmit signal in the transmit mode comprises adjusting 

the amplitude of a second transmit signal in a second transmit path based on the determined 

signal loss. 
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20. The method of claim 19, wherein the at least one transmission line cable comprises: 

a first transmission line cable on which the first receive signal and the first transmit signal 

are communicated between the user communication system and the antenna system; and  

a second transmission line cable on which the second receive signal and the second 

transmit signal are communicated between the user communication system and the antenna 

system. 

 

21. The method of claim 13, further comprising storing the determined signal loss in a 

memory. 

 

22. The method of claim 13, wherein monitoring the signal power of the transmit signal 

comprises monitoring the signal power of the transmit signal via a directional coupler and a 

power detector. 

 


