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Appendix B: Test results. 
Bluetooth Basic Rate 
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TEST CONDITIONS 

 

POWER SUPPLY (V) and ANTENNA:   

V nominal:   3.7 Vdc 

Type of Power Supply:  Rechargeable battery 

Type of Antenna:  Integral 

Declared Antenna Gain: -8.5 dBi 

 

TEST FREQUENCIES: 

Low Channel:  2402 MHz 

Middle Channel: 2441 MHz 

High Channel:  2480 MHz 

 

 

 

CONDUCTED MEASUREMENTS 

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low 
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss. 

 
The DC supply voltage is applied using an external power supply. 

 

RADIATED MEASUREMENTS 

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the 
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3 
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna). 

For radiated emissions in the range 17 GHz-26 GHz that is performed at a distance closer than the specified 
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for 
determining compliance. 

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and 
orientation was varied to find the maximum radiated emission. It was also rotated 360º and the antenna height was 
varied from 1 to 4 meters to find the maximum radiated emission. 

Measurements were made in both horizontal and vertical planes of polarization. 

A resolution bandwidth/video bandwidth of 100 kHz/300 kHz was used for frequencies below 1 GHz and 
1MHz/3MHz for frequencies above 1 GHz. 
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Radiated measurements setup f < 1 GHz: 

 

 

 

 

 
Radiated measurements setup from 1 GHz to 17 GHz: 
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Radiated measurements setup f > 17 GHz: 
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Occupied Bandwidth  

 
RESULTS: 
 
 

 Low Channel 

2402 MHz 

Middle Channel 

2441 MHz 

High Channel 

2480 MHz 

99%  Bandwidth (MHz) 0.8787 0.8793 0.8793 

Measurement Uncertainty (kHz) <±3.64 

 
 
Verdict: PASS 

 
 
 
 
 

- Low Channel: 

 

 

 

 
  



DEKRA Testing and Certification, S.A.U. 

Parque Tecnológico de Andalucía,  
c/ Severo Ochoa nº 2 · 29590 Campanillas · Málaga · España 
C.I.F.  A29 507 456 

 

 

 

Report No: (NIE) 66679RRF.003 Page 36 of 86 2021-08-05 

 

- Middle Channel: 

 
 

 
 
 
 

- High Channel: 
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15.249 (a) / RSS-210 B.10 (a)  Field strength of fundamental and harmonics emissions 

 

SPECIFICATION: 

 
The field strength of emissions from intentional radiators shall comply with the following 
 

Fundamental 
frequency (MHz) 

Field strength of 
fundamental (mV/m) 

Field strength 
(dBµV/m) 

Measurement 
distance (m) 

902 - 928 50 93.98 3 

2400 – 2483.5 50 93.98 3 

5725 - 5875 50 93.98 3 

24000-24250 250 107.96 3 

 
For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak 
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than 
20 dB under any condition of modulation. 
 
 
RESULTS: 
 

 Low Channel 

2402 MHz 

Middle Channel 

2441 MHz 

High Channel 

2480 MHz 

Average Field Strength (dBµV/m) 73.26 74.95 72.04 

Peak Field Strength (dBµV/m) 73.93 75.62 72.96 

Measurement Uncertainty (dB) <±4.11 

 
 
Verdict: PASS 
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- Low Channel: 

 

 

- Middle Channel: 
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- High Channel: 

 

 
  



DEKRA Testing and Certification, S.A.U. 

Parque Tecnológico de Andalucía,  
c/ Severo Ochoa nº 2 · 29590 Campanillas · Málaga · España 
C.I.F.  A29 507 456 

 

 

 

Report No: (NIE) 66679RRF.003 Page 40 of 86 2021-08-05 

 

 15.249 (d) / RSS-210 B.10 (b)  Emissions radiated outside of the specific frequency 

bands 
 

SPECIFICATION: 
 

The field strength of harmonics from intentional radiators shall comply with the following 
 

Fundamental 
frequency (MHz) 

Field strength of 
harmonics (µV/m) 

Field strength of 
harmonics (dBµV/m) 

Measurement 
distance (m) 

902 - 928 500 54 3 

2400 – 2483.5 500 54 3 

5725 - 5875 500 54 3 

24000-24250 2500 67.96 3 

 

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least 
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209: 
 

Frequency Range 
(MHz) 

Field strength (µV/m) Field strength 
(dBµV/m) 

Measurement 
distance (m) 

0.009-0.490 2400/F(kHz) - 300 

0.490-1.705 24000/F(kHz) - 30 

1.705 - 30.0 30 - 30 

30 - 88 100 40 3 

88 - 216 150 43.5 3 

216 - 960 200 46 3 

960 - 25000 500 54 3 

Whichever is the lesser attenuation. 

 

 

RESULTS: 

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360º and the 
antenna height was varied from 1 to 4 meters to find the maximum radiated emission. 

Measurements were made in both horizontal and vertical planes of polarization. 

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-17 GHz 
and at distance of 1 m for the frequency range 17 GHz-26 GHz. 

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This 
correction factor includes antenna factor, cable loss and pre-amplifiers gain. 
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Frequency range 30 MHz - 1 GHz: 
 
The spurious signals detected do not depend on the operating channel. 
 
No spurious frequencies detected at less than 20 dB below the limit. 
 

Measurement Uncertainty (dB)     <±5.17 
 
 
Frequency range 1 - 26 GHz: 
 
The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted 
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots). 
 
Spurious signals with peak levels above the average limit (54 dBµV/m at 3 m) are measured with average detector 
for checking compliance with the average limit. 
 
Duty cycle correction +3.01 dB 
 
No spurious frequencies detected at less than 20 dB below the limit. 
 

Measurement Uncertainty:        1-3 GHz      <±4.11 dB 
                                                   3-17 GHz    <±5.13 dB 
                                                   17-26 GHz  <±4.81 dB 

 
Verdict: PASS 
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FREQUENCY RANGE 30 MHz - 1 GHz 
 
The spurious frequencies detected do not depend on the operating channel. 

 

This plot is valid for the Low, Middle and High Channels. 
 
 
 
 

FREQUENCY RANGE 1 - 3 GHz 
 
- Low Channel: 

 

The peak above the limit is the carrier frequency. 
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- Middle Channel: 

 

The peak above the limit is the carrier frequency. 
 
 
 
 
 

- High Channel: 

 

The peak above the limit is the carrier frequency. 
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FREQUENCY RANGE 3 - 17 GHz 
 
- Low Channel: 

 

 

 

 

 
- Middle Channel: 
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- High Channel: 

 

 

 

 

FREQUENCY RANGE 17 - 26 GHz 
 
The spurious frequencies detected do not depend on the operating channel. 

 

This plot is valid for the Low, Middle and High Channels. 
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FREQUENCY RANGE 2.31-2.39 GHz 
 
- Low Channel: 

 
 

 
- Middle Channel: 

L
ev

e
l i

n 
dB

µ
V

/m
L
ev

e
l i

n 
dB

µ
V

/m



DEKRA Testing and Certification, S.A.U. 

Parque Tecnológico de Andalucía,  
c/ Severo Ochoa nº 2 · 29590 Campanillas · Málaga · España 
C.I.F.  A29 507 456 

 

 

Report No: (NIE) 66679RRF.003 Page 47 of 86 2021-08-05 

 

 
- High Channel: 

 
 

FREQUENCY RANGE 2.4835-2.5 GHz 
 
- Low Channel: 
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- Middle Channel: 

 

 

- High Channel: 
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Appendix C: Test results. 
Proprietary protocol DM 2.4 GHz 
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TEST CONDITIONS 

 

POWER SUPPLY (V) and ANTENNA:   

V nominal:   3.7 Vdc 

Type of Power Supply:  Rechargeable battery 

Type of Antenna:  Integral 

Declared Antenna Gain: -8.5 dBi 

 

TEST FREQUENCIES: 

Low Channel:  2402 MHz 

Middle Channel: 2440 MHz 

High Channel:  2480 MHz 

 

 

 

CONDUCTED MEASUREMENTS 

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low 
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss. 

 

 
The DC supply voltage is applied using an external power supply. 

 

RADIATED MEASUREMENTS 

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the 
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3 
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna). 

For radiated emissions in the range 17 GHz-26 GHz that is performed at a distance closer than the specified 
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for 
determining compliance. 

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and 
orientation was varied to find the maximum radiated emission. It was also rotated 360º and the antenna height was 
varied from 1 to 4 meters to find the maximum radiated emission. 

Measurements were made in both horizontal and vertical planes of polarization. 

A resolution bandwidth/video bandwidth of 100 kHz/300 kHz was used for frequencies below 1 GHz and 
1MHz/3MHz for frequencies above 1 GHz. 
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Radiated measurements setup f < 1 GHz: 

 

 

 

 

Radiated measurements setup from 1 GHz to 17 GHz: 
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Radiated measurements setup f > 17 GHz: 
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Occupied Bandwidth  

 
RESULTS: 
 
 

 Low Channel 

2402 MHz 

Middle Channel 

2440 MHz 

High Channel 

2480 MHz 

99%  Bandwidth (MHz) 1.7165 1.7175 1.7190 

Measurement Uncertainty (kHz) <±3.75 

 
 
Verdict: PASS 

 
 

- Low Channel: 
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- Middle Channel: 

 

 
 
 
 

- High Channel: 
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15.249 (a) / RSS-210 B.10 (a)  Field strength of fundamental and harmonics emissions 
 

SPECIFICATION: 

 
The field strength of emissions from intentional radiators shall comply with the following 
 

Fundamental 
frequency (MHz) 

Field strength of 
fundamental (mV/m) 

Field strength 
(dBµV/m) 

Measurement 
distance (m) 

902 - 928 50 93.98 3 

2400 – 2483.5 50 93.98 3 

5725 - 5875 50 93.98 3 

24000-24250 250 107.96 3 

 
For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak 
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than 
20 dB under any condition of modulation. 
 
 
RESULTS: 
 
 

 Low Channel 

2402 MHz 

Middle Channel 

2440 MHz 

High Channel 

2480 MHz 

Average Field Strength (dBµV/m) 72.70 74.06 71.65 

Peak Field Strength (dBµV/m) 73.52 74.75 72.59 

Measurement Uncertainty (dB) <±4.11 

 
 
Verdict: PASS 
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- Low Channel: 
 

 
 

- Middle Channel: 

 

 


