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 Left earphone: Test Mode Test Channel MHz Conducted Output Power (dBm) Limit (dBm) Test Result 
GFSK 2402 0.43 21 Pass 2441 -0.22 21 Pass 2480 -0.63 21 Pass 

Pi/4 DQPSK 2402 -2.55 21 Pass 2441 -3.26 21 Pass 2480 -3.54 21 Pass 
8DPSK 2402 -2.64 21 Pass 2441 -3.31 21 Pass 2480 -3.58 21 Pass   Right earphone: Test Mode Test Channel MHz Conducted Output Power (dBm) Limit (dBm) Test Result 
GFSK 2402 0.05 21 Pass 2441 -0.6 21 Pass 2480 -0.93 21 Pass 

Pi/4 DQPSK 2402 -3.06 21 Pass 2441 -3.46 21 Pass 2480 -3.99 21 Pass 
8DPSK 2402 -3.06 21 Pass 2441 -3.47 21 Pass 2480 -3.98 21 Pass 
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 Left earphone: 
GFSK Pi/4 DQPSK 2402MHz 2402MHz 

    2441MHz 2441MHz 

    2480MHz 2480MHz 
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8DPSK 2402MHz 

  2441MHz 

  2480MHz 
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 Right earphone: 
GFSK Pi/4 DQPSK 2402MHz 2402MHz 

    2441MHz 2441MHz 

    2480MHz 2480MHz 
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8DPSK 2402MHz 

  2441MHz 

  2480MHz 
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10. Occupied Bandwidth(-20dB)  
10.1 Standard and Limit  According to 15.215 (c), intentional radiators operating under the alternative provisions to the general emission limits, as contained in §§15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section under which the equipment operates, is contained within the frequency band designated in the rule section under which the equipment is operated. The requirement to contain the designated bandwidth of the emission within the specified frequency band includes the effects from frequency sweeping, frequency hopping and other modulation techniques that may be employed as well as the frequency stability of the transmitter over expected variations in temperature and supply voltage. If a frequency stability is not specified in the regulations, it is recommended that the fundamental emission be kept within at least the central 80% of the permitted band in order to minimize the possibility of out-of-band operation.  
10.2 Test Procedure  According to the ANSI C63.10-2020, section 6.9, the emission bandwidth test method as follows. 1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable. 2) Set the spectrum analyzer to any one measured frequency within its operating range. 3) Set RBW = 30kHz, VBW = 100kHz, Sweep = Auto. 4) Set a reference level on the measuring instrument equal to the highest peak value.  5) Measure the frequency difference of two frequencies that were attenuated 20dB from the reference level. Record the frequency difference as the emission bandwidth. 6) Repeat the above procedures until all frequencies measured were complete.  

 Test Setup Block Diagram 
 
10.3 Test Data and Results 
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 Left earphone: Test Mode Test Channel (MHz) 20dB Bandwidth (MHz) 99% Bandwidth (kHz) 
GFSK 2402 1.047 912.53 2441 1.04 918.08 2480 0.995 911.46 

Pi/4 DQPSK 2402 1.268 1149.3 2441 1.223 1155.1 2480 1.222 1155.8 
8DPSK 2402 1.252 1144.8 2441 1.262 1169 2480 1.258 1151.2   Right earphone: Test Mode Test Channel (MHz) 20dB Bandwidth (MHz) 99% Bandwidth (kHz) 
GFSK 2402 1.031 922.49 2441 1.031 911.42 2480 1.031 912.32 

Pi/4 DQPSK 2402 1.274 1162.9 2441 1.24 1158.1 2480 1.273 1179.1 
8DPSK 2402 1.271 1167 2441 1.251 1157.2 2480 1.255 1159.9 
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 Left earphone: 
GFSK Pi/4 DQPSK 2402MHz 2402MHz 

    2441MHz 2441MHz 

    2480MHz 2480MHz 
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8DPSK 2402MHz 

  2441MHz 

  2480MHz 
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 Right earphone: 
GFSK Pi/4 DQPSK 2402MHz 2402MHz 

    2441MHz 2441MHz 

    2480MHz 2480MHz 
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8DPSK 2402MHz 

  2441MHz 

  2480MHz 
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11. Carrier Frequencies Separation  
11.1 Standard and Limit  According to FCC 15.247(a)(1), frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, and frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.  
11.2 Test Procedure  1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable. 2) Set the spectrum analyzer to any one measured frequency within its operating range. 3) Set RBW = 30kHz, VBW = 100kHz, Sweep = Auto, Detector = Peak, or Set RBW = 30kHz, VBW = 300kHz,  Sweep = 5ms, Detector = Peak. 4) By using the Max Hold function, record the separation of two adjacent channels. 5) Measure the frequency difference of these two adjacent channels by spectrum analyzer mark function. and then plot the result on the screen of the spectrum analyzer. 6) Repeat above procedures until all frequencies measured were complete.  

 Test Setup Block Diagram 
 
 
 
11.3 Test Data and Results 
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 Left earphone: Test Mode Test Channel Test Freq. 1 (MHz) Test Freq. 2 (MHz) CFS (MHz) Limit (MHz) 
GFSK Lowest 2401.978 2402.99 1.012 0.633 Middle 2440.99 2441.996 1.006 0.693 Highest 2479.054 2479.816 0.762 0.69 

Pi/4 DQPSK Lowest 2402.028 2402.896 0.868 0.84 Middle 2440.89 2442.166 1.276 0.842 Highest 2478.902 2479.82 0.918 0.843 
8DPSK Lowest 2401.888 2403.156 1.268 0.859 Middle 2440.896 2442.024 1.128 0.817 Highest 2478.802 2480.126 1.324 0.833 

 
 
Note: CFS(Channel Frequency Separation) = Test Freq. 2 - Test Freq. 1 
 
 Right earphone: Test Mode Test Channel Test Freq. 1 (MHz) Test Freq. 2 (MHz) CFS (MHz) Limit (MHz) 

GFSK Lowest 2401.988 2403.06 1.072 0.687 Middle 2440.904 2442.058 1.154 0.683 Highest 2478.99 2479.866 0.876 0.695 
Pi/4 DQPSK Lowest 2401.906 2402.902 0.996 0.835 Middle 2440.9 2442.018 1.118 0.843 Highest 2478.916 2480.042 1.126 0.84 

8DPSK Lowest 2402.044 2403.152 1.108 0.844 Middle 2440.882 2442.024 1.142 0.829 Highest 2479.05 2479.9 0.85 0.827 
 
 
Note: CFS(Channel Frequency Separation) = Test Freq. 2 - Test Freq. 1   
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 Left earphone: 
GFSK Pi/4 DQPSK Lowest Lowest 

    Middle Middle 

    Highest Highest 
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8DPSK Lowest 

  Middle 

  Highest 
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 Right earphone: 
GFSK Pi/4 DQPSK Lowest Lowest 

    Middle Middle 

    Highest Highest 
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8DPSK Lowest 

  Middle 

  Highest 
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12. Number of Hopping Channel  
12.1 Standard and Limit  According to FCC 15.247(a)(1), frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, and frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.  
12.2 Test Procedure  1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable. 2) Set the spectrum analyzer to any one measured frequency within its operating range. 3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak. 4) Set the spectrum analyzer on Max hold mode, and then keep the EUT in hopping mode. Record all the signals from each channel until each one has been recorded. 5) Set the spectrum analyzer on View mode and then plot the result on the screen of the spectrum analyzer. 6) Repeat the above procedures until all frequencies measured were complete.  

 Test Setup Block Diagram 
 
12.3 Test Data and Results 
 Left earphone: Test Mode Number of Hopping Channel Limit Test Result GFSK 79 15 Pass Pi/4 DQPSK 79 15 Pass 8DPSK 79 15 Pass 
 
 
 Right earphone: Test Mode Number of Hopping Channel Limit Test Result GFSK 79 15 Pass Pi/4 DQPSK 79 15 Pass 8DPSK 79 15 Pass 
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 Left earphone: 
Number of Hopping Channel GFSK 

  Pi/4 DQPSK 

  8DPSK 
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 Right earphone: 
Number of Hopping Channel GFSK 

  Pi/4 DQPSK 

  8DPSK 
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13. Band-edge Emission(Conducted)  
13.1 Standard and Limit  According to §15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).  
13.2 Test Procedure  Test is conducting under the description of ANSI C63.10-2020 section 6.10. 1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable. 2) Set the spectrum analyzer to any one measured frequency within its operating range. 3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak. 4) Measure the highest amplitude appearing on spectral display and set it as a reference level. 5) Set a convenient frequency span including 100 kHz bandwidth from band edge. 6) Measure the emission and marking the edge frequency. 7) Repeat above procedures until all frequencies measured were complete.  

 Test Setup Block Diagram 
 
13.3 Test Data and Results 
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Left earphone: Test Mode Band-edge Test Channel (MHz) Max. Value (dBc) Limit (dBc) Test Result No-Hopping 
GFSK Lowest 2402 -53.68 -20 Pass Highest 2480 -53.82 -20 Pass 

Pi/4 DQPSK Lowest 2402 -52 -20 Pass Highest 2480 -51.13 -20 Pass 
8DPSK Lowest 2402 -51.32 -20 Pass Highest 2480 -50.11 -20 Pass Hopping 
GFSK Lowest 2402 -53.65 -20 Pass Highest 2480 -53.14 -20 Pass 

Pi/4 DQPSK Lowest 2402 -49.76 -20 Pass Highest 2480 -49.71 -20 Pass 
8DPSK Lowest 2402 -50.03 -20 Pass Highest 2480 -50.21 -20 Pass  Right earphone: Test Mode Band-edge Test Channel (MHz) Max. Value (dBc) Limit (dBc) Test Result No-Hopping 
GFSK Lowest 2402 -54.81 -20 Pass Highest 2480 -53.98 -20 Pass 

Pi/4 DQPSK Lowest 2402 -51.8 -20 Pass Highest 2480 -51.38 -20 Pass 
8DPSK Lowest 2402 -52.01 -20 Pass Highest 2480 -50.33 -20 Pass Hopping 
GFSK Lowest 2402 -53.65 -20 Pass Highest 2480 -52.35 -20 Pass 

Pi/4 DQPSK Lowest 2402 -50.76 -20 Pass Highest 2480 -48.97 -20 Pass 
8DPSK Lowest 2402 -48.5 -20 Pass Highest 2480 -50.37 -20 Pass 
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 Left earphone: No-Hopping GFSK Lowest Reference Power Band-edge Emission 

   No-Hopping GFSK Highest Reference Power Band-edge Emission 

   No-Hopping Pi/4 DQPSK Lowest Reference Power Band-edge Emission 
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 No-Hopping Pi/4 DQPSK Highest Reference Power Band-edge Emission 

   No-Hopping 8DPSK Lowest Reference Power Band-edge Emission 

   No-Hopping 8DPSK Highest Reference Power Band-edge Emission 
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 Hopping GFSK Lowest Reference Power Band-edge Emission 

   Hopping GFSK Highest Reference Power Band-edge Emission 

   Hopping Pi/4 DQPSK Lowest Reference Power Band-edge Emission 
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 Hopping Pi/4 DQPSK Highest Reference Power Band-edge Emission 

   Hopping 8DPSK Lowest Reference Power Band-edge Emission 

   Hopping 8DPSK Highest Reference Power Band-edge Emission 
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 Right earphone: No-Hopping GFSK Lowest Reference Power Band-edge Emission 

   No-Hopping GFSK Highest Reference Power Band-edge Emission 

   No-Hopping Pi/4 DQPSK Lowest Reference Power Band-edge Emission 
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 No-Hopping Pi/4 DQPSK Highest Reference Power Band-edge Emission 

   No-Hopping 8DPSK Lowest Reference Power Band-edge Emission 

   No-Hopping 8DPSK Highest Reference Power Band-edge Emission 
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 Hopping GFSK Lowest Reference Power Band-edge Emission 

   Hopping GFSK Highest Reference Power Band-edge Emission 

   Hopping Pi/4 DQPSK Lowest Reference Power Band-edge Emission 
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 Hopping Pi/4 DQPSK Highest Reference Power Band-edge Emission 

   Hopping 8DPSK Lowest Reference Power Band-edge Emission 

   Hopping 8DPSK Highest Reference Power Band-edge Emission 
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14. Conducted RF Spurious Emissions  
14.1 Standard and Limit  According to §15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).  
14.2 Test Procedure  Test is conducting under the description of ANSI C63.10-2020 section 6.7. 1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable. 2) Set the spectrum analyzer to any one measured frequency within its operating range. 3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak. 4) Measure the highest amplitude appearing on spectral display and set it as a reference level. 5) Measure the spurious emissions with frequency range from 9kHz to 26.5GHz. 6) Repeat above procedures until all measured frequencies were complete.  

 Test Setup Block Diagram 
 
14.3 Test Data and Results  
Note: The measurement frequency range is from 9kHz to the 10th harmonic of the fundamental frequency. The 
lowest, middle and highest channels are tested to verify the spurious emissions measurement data.   
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Left earphone: GFSK Lowest Reference Power Spurious Emissions 

   GFSK Middle Reference Power Spurious Emissions 

   GFSK Highest Reference Power Spurious Emissions 
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 Pi/4 DQPSK Lowest Reference Power Spurious Emissions 

   Pi/4 DQPSK Middle Reference Power Spurious Emissions 

   Pi/4 DQPSK Highest Reference Power Spurious Emissions 
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 8DPSK Lowest Reference Power Spurious Emissions 

   8DPSK Middle Reference Power Spurious Emissions 

   8DPSK Highest Reference Power Spurious Emissions 
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Right earphone: GFSK Lowest Reference Power Spurious Emissions 

   GFSK Middle Reference Power Spurious Emissions 

   GFSK Highest Reference Power Spurious Emissions 
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 Pi/4 DQPSK Lowest Reference Power Spurious Emissions 

   Pi/4 DQPSK Middle Reference Power Spurious Emissions 

   Pi/4 DQPSK Highest Reference Power Spurious Emissions 
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 8DPSK Lowest Reference Power Spurious Emissions 

   8DPSK Middle Reference Power Spurious Emissions 

   8DPSK Highest Reference Power Spurious Emissions 

  
***** END OF REPORT ***** 


