Problem Set 30: Satellite Communications
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We are going to design a SATCOM system with the specifications listed in the figure above. The uplink will use the parabolic dishes and the downlink will be a helical antenna to a dipole located on a ship at sea. The satellite will be in geosynchronous orbit at 35,888 km. We will be broadcasting in the C Band and have been assigned 2 frequencies 1) 3.77 GHz and 2) 5.97 GHz. We will have to decide which to use for the uplink and which to use for the down link. When making this decision consider the transmitter on the satellite has a much lower power output. Which frequency would deliver the most power based on the transmitter output.
1. Calculate the delay time in sending a message to a ship at sea.

2. Decide which frequency to use on the uplink and which to use for the downlink.

3. Find the minimum diameter of the transmitter parabolic dish.
4. Find the beam width of the transmitter parabolic dish using 3. above.

5. The transmitter uses an 8-PSK modulation scheme and we want the BER to be less than 10-6. Using the chart on page 413, what C/N (dB) ratio do we need to achieve this?

6. We have been given a bandwidth of 1 MHz. Using BW=2(Rb/N), what bit rate is achievable. In this equation Rb is the bit rate and N is the number of bits/symbol (see lecture 23/24).
Additional Questions

1. What is the precision of GPS?  
2. What are the 3 major segments of GPS?

3. The GPS constellation consists of _____ satellites arranged in ___ orbits?

4. The orbital planes form a  ____ degree angle with the equator.

5. The satellites orbit at a height of ______km with an orbital period of _______ hrs.

6. Each satellite has _____ atomic clocks.

7. ______ satellites are required for LAT/LONG location. _____ satellites are required to calculate altitude.

8. The pseudorandom code (PRC) for the Standard Positioning Service (SPS) is transmitted at a rate of _____ Mbps using ______. The frequency is ______ MHz.

9. The Precise Positioning Service (PPS) code is transmitted on a frequency of ______ and __________ MHz at a rate of _____ Mbps.

10. Briefly discuss how a GPS receiver calculates position.
