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5. Emission Mask 
Eight emission mask plots are presented for the eight transmitter operating conditions listed in the table 
for Section 4.  Mask is 80.211(f) referenced to mean = average power, making it more stringent than 
referencing to PEP.   Average power reference levels are provided in Section 4B herein. 
 

 
Low Channel = 217.6125 MHz, Full Rate, Max Power 

 

 
High Channel = 219.9875 MHz, Full Rate, Max Power 
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6. Modulation Characteristics 
The Operational Equipment Description exhibit discusses the methods of modulation limiting used in 
the transmitter. The audio low pass filter frequency response is provided there.  
 

7. Occupied Bandwidth 
A. The Occupied Bandwidth for 99% power is listed in the next table for Bottom, Middle and Top 

transmitter frequencies, minimum and maximum power levels and two modulation rates.  
 

Frequency, MHz Modulation 
Rate 

OBW at Max 
Power, kHz 

OBW at Min 
Power, kHz 

217.6125 Full Rate 17.99 17.95 
219.9875 Full Rate 17.99 17.99 
221.9875 Full Rate 17.99 17.99 
217.6125 Half Rate 9.31 9.24 
219.9875 Half Rate 9.54 9.41 
221.9875 Half Rate 9.42 9.41 

 
B. Plot of the Occupied Bandwidth for 99% Power Plot for the first entry in the table above. 

 

 
 
 
 
  

http://www.meteorcomm.com/


 

 
1201 S.W. 7th Street • Renton Washington 98057 • USA • tel: 253.872.2521 • fax: 253.872.7662 • www.meteorcomm.com 
FCC ID: BIB63030-48  Page 9    Proprietary and Confidential 
 

8. Conducted Spurious Emissions 
A. Procedure:  Eight operational variations were scanned for spurii. They are listed in the Power 

measurement section above.  The unwanted emissions test procedure was adapted to meet specific 
FCC search range, bandwidth and detector requirements.  The reportable limit for this test is -33 
dBm. A high pass filter was needed for the case of 1 MHz bandwidth at frequencies from 1 to 2.5 
GHz.  The test apparatus loss was pre-measured across the test frequency range eliminating the need 
for substituting a signal generator with calibrated output power. 

 
B. Search Parameters: The chart below depicts the frequency range of spurious search plus the filter, 

detector and bandwidth settings in compliance with ANSI/TIA-603-C-2004 §2.2.13 as adapted to 
FCC specifications. Detector is quasi-peak and sweep speed is 2kHz/sec for reportable emissions at 
or beyond fo ± 700 kHz. 
 

       Spur Search Range Setup Details 

Low, MHz High, MHz Carrier Filter Detector,           
initial or final 

Detector 
BW 

Scan Sample 
Figure 

30 100 None Peak or Quasi-peak млκмнл ƪIȊ 8C1 
100 fo – 0.7 None Peak or Quasi-peak млκмнл ƪIȊ 8C2 
fo – 0.7 fo – 0.1 None Integrated Peak 100 Hz 8C3 
fo – 0.1 fo – 0.05 None Integrated Peak 100 Hz 8C4 
fo + 0.05 fo + 0.1 None Integrated Peak 100 Hz 8C4 
fo + 0.1 fo + 0.7 None Integrated Peak 100 Hz 8C3 
fo + 0.7 300 None Peak or Quasi-peak млκмнл ƪIȊ 8C5 
300 500 None Peak or Quasi-peak млκмнл ƪIȊ 8C6 
500 1000 None Peak or Quasi-peak млκмнл ƪIȊ 8C7 
1000 2500 High Pass Average 1 MHz 8C8,9,10 
2 x fo  None Peak 10 kHz 8C11 
3 x fo  None Peak 10 kHz 8C12 

 
 

C. Results:  
1) Spurious emission limit:  -13 dBm 
2) Reportable limit:   -33 dBm 
3) Table of  results:  See table 

 
Carrier 

Frequency, 
fo, MHz 

Power, 
dBm 
PEP  

Bit 
Rate, 
kbps 

Spur 
Frequency, 

MHz 

Measured 
Level, 
dBm 

Level, 
dBc  

Relative 
to limit, 

dB 

217.6125 48.11 32 217.5125 -26.35 -74.46 -13.35 

219.9875 48.22 32 220.0875 -26.58 -74.80 -13.58 

217.6125 48.53 16 217.7125 -26.35 -74.88 -13.35 

219.9875 48.36 16 220.0875 -26.24 -74.60 -13.24 

217.6125 48.37 32 217.5125 -28.71 -77.07 -15.71 

219.9875 48.39 32 220.1875 -29.25 -77.63 -16.25 

217.6125 48.16 16 217.4125 -29.17 -77.33 -16.17 
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9. Frequency Stability vs. Temperature  
 Test Parameters A.

 
Power supply voltage:  48 VDC 
Test Channel:    217.6125 MHz 
Frequency Error Limits, ppm: ± 0.1 ppm   (§90.213 for 220-222 MHz fixed) 
Frequency Error Limits, Hz: ± 1e-7 * 217,612,500  Hz  =  ± 21.76125 Hz 
Soak Temperatures:  -30° to +50° C in 10 degree steps  
 

 Table of Transmitter Frequency Error versus Soaking Temperature B.
 

Temp, °C -30 -20 -10 0 10 20 30 40 50 
Freq Error, Hz 16.48 13.81 9.76 5.25 0.52 -2.37 -6.95 -8.86 -7.73 

Error, ppm 0.074 0.063 0.049 0.03 0.011 -0.006 -0.023 -0.036 -0.04 
 

 Plot of Transmitter Frequency Error versus Soaking Temperature C.
 

  
 

 Test Equipment and Setup:   See separate exhibit except as noted below D.
 

Environmental Test Chamber: Test Equity Model 1007C, S/N 10770 
 

 Test Procedure: E.
 
Transmitter carrier frequency previously calibrated at room temperature per tune-up procedure using 
Rubidium frequency standard as VSA frequency reference. Transceiver placed inside chamber with 
connections routed externally to control computer and test instruments. Transceiver soaked for 30 
minutes at each test temperature prior to recording transmitter frequency. 
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10. Frequency Stability vs. Voltage 
 

A. Test Parameters 
 
Power supply voltage:  Nominal 48 VDC, Min. 40.8 VDC, Max. 55.2 VDC 
Test Channel:    217.6125 MHz 
Frequency Error Limits, ppm: ± 0.1 ppm  (§90.213 for 220-222 MHz Fixed) 
Frequency Error Limits, Hz: ± 1e-7 * 217,612,500  Hz  =  ± 21.76125 Hz 
Temperature:   22° ±3° C 

 
 

B. Table of Transmitter Frequency Error versus Power Supply voltage 
   

Power Supply VDC 40.8 48 55.2 
Freq Error, Hz -1.86 -2.37 -2.66 
Error, ppm -0.00855 -0.0109 -0.01222 

 
C. Test Procedure: The transmitter frequency was calibrated as in the previous report section. The 

minimum and maximum test voltages were set to 48Vdc ± 15% per §2.1055(d)(1). The frequency 
determining oscillator supply voltage has several voltage regulator stages that isolate it from the 
primary power supply so little frequency variation is expected. 
 

 

11. Statement of Test Supervisor 
 

All tests were conducted by me or under my supervision. 

 
John F. “Fred” Cleveland, Principal Engineer 
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