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EMC Analysis of MiTEE-1 

 

Summary of MiTEE-1 

 The MiTEE-1 is a 3U cubesat being launched into orbit at 500-km altitude, 

and 61 degree inclination. MiTEE-1 is operated from a single ground station 

location at The University of Michigan, 2455 Hayward Ave, Ann Arbor, MI 48109-

2143.  The frequency used for space to Earth communication and Earth to space 

communication is 437.8 MHz. This frequency was selected by the International 

Amateur Radio Union (IARU). (See first letter in the Appendix.) This report reviews 

other authorized operators in this frequency range and operating range.  It shows 

that no interference is reasonably expected to occur with the local amateur radio 

club and no interference with any preexisting operators in our operating range.  

 

Compliance with Local Amateur Radio Operators 

 Because the operating frequency is in the amateur frequency range, we 

coordinated with the local amateur radio club in Ann Arbor. The ARROW 

Communication Association has provided a letter of support, which is the second 

letter in the Appendix of this report. It states that the University of Michigan 

ground station will not cause unacceptable interference with local operations. 

 

Compatibility within the Operating Range 

 ITU radio regulations provide power flux density (PFD) limits, above which 

coordination with terrestrial and aeronautical mobile systems is required. The 

PFD thresholds for these terrestrial and aeronautical mobile systems are as 

follows: 

● Terrestrial Services:            -125 dBW/m2/4KHz 

● Aeronautical Mobile (R):    -125 dBW/m2/4KHz 

● Aeronautical Mobile (OR): -140 dBW/m2/4KHz 

The most critical threshold for the MiTEE-1 satellite is the Aeronautical 

Mobile (OR) threshold of -140 dBW/m2/4KHz. For the MiTEE-1 spacecraft in its 
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nominal orbit, this level may be exceeded on the ground at a distance of less than 

1087 km, which can be seen in Figure 1. Also, a calculation was done to analyze 

the coverage area of the satellite when communicating with the ground as a 

function of ground antenna elevation angle (see Figure 2). For MiTEE-1, we intend 

to use a minimum antenna elevation angle of 10o. 

The area of coverage is approximately a 2700-km radius of the ground 

station location. This radius covers the majority of the US, half of Mexico, half of 

Canada, and all of Cuba and the Bahamas.  In addition to this radius for normal 

communication, there will be a satellite mode for beacon transmission. The 

beacon PFD will be higher than -140 dBW/m2/4KHz, so FCC and ITU database 

searches were conducted across all areas to identify other users near our 

frequency. Using the Master International Frequency Register (MIFR) and FCC 

database, one result, California Polytechnic State University, was returned for our 

frequency range of 437.8 MHz ± 8 KHz. We have communicated with CalPoly, and 

have determined that there will be no interference between our operations. See 

Figures 3, 4, and the third letter (email) in the Appendix.  
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Figure 1: PFD of MITEE-1 over different distances 
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Figure 2: Exclusion radius of MITEE’s transmission 
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Figure 3: ITU Database Search 
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Figure 4: FCC Database Search  
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Appendix 
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