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9.3 Emissions in restricted frequency bands and in unrestricted frequency bands 

Tested by .................................... : G. Gandini 

Test date ..................................... : 07.11.2023 

Test location (stand) ................... : Semi-anechoic chamber (CMC A070) 

Reference standards ................... : FCC Rules and Regulation; Titles 47 Part. 15.209 

ANSI C63.10 cl. 6.3, 6.4, 6.5 and 6.6 

Test set-up description ................ : ☒ Table top equipment set-up (80 cm above the reference ground 
plane) 

☐ Floor standing equipment set-up (insulating material up to 12 mm 
thick) 

☐ False floor installation equipment set-up (insulating material up to 
34 cm above the reference ground plane) 

Supplementary test set-up 
description ................................... : 

-- 

Test method applied ................... : OATS or SAC with measurement distance [m]:  

10 m for frequencies below 1 GHz 

3 m for frequencies above 1 GHz 

Supplementary information ......... : -- 

 
Acceptance limits 

Acceptance limits for emissions in restricted frequency bands (f < 1000 MHz) 

Frequency range 
 (MHz) 

Test distance  
(m) 

Limits  
[dB(µV/m)]  

0,009 to 0,490 300 20log(2400/F(kHz)) 

0,490 to 1,705 30 20log(24000/F(kHz)) 

1,705 to 30 30 20log(30) 

30 to 88 3 20log(100)** 

88 to 216 3 20log(150)** 

216 to 960 3 20log(200)** 

Above 960 3 20log(500) 

**: except as provided in paragraph (g), fundamental emissions from intentional radiators operating under 
this section shall not be located in the frequency bands 54 – 72 MHz, 76 – 88 MHz, 174 – 216 MHz or 470 – 
806 MHz. However, operation within these frequency bands is permitted under other sections of this part, 
e.g., §§ 15.231 and 15.241. 
Perimeter protection systems may operate in the 54 – 72 MHz and 76 – 88 MHz bands under the provisions 
of this section. The use of such perimeter protection systems is limited to industrial, business and 
commercial applications. 
Remarks: the emission limits shown in the above table are based on measurements employing a CISPR 
quasi-peak detector except for the frequency bands 9 – 90 kHz and 110 – 490 kHz. Radiated emission limits 
in these two bands are based on measurements employing an average detector. The results have been 
extrapolated to the specified distance using an extrapolation factor 
 
 

Acceptance limits for emissions in restricted frequency bands (f ≥ 1000 MHz) 

Frequency  
(MHz) 

Test distance (m) AV limits 
[dB(µV/m)] 

Peak limits 
[dB(µV/m)] 

> 1000 3 54 74 
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The restricted frequency bands are listed in the following table 
 

MHz MHz MHz GHz 

0,090 – 0,110 16,42 – 16,423 399,9 – 410 4,5 – 5,15 

0,495 – 0,505 16,69475 – 16,69525 608 – 614 5,35 – 5,46 

2,1735 – 2,1905 16,80425 – 16,80475 960 – 1240 7,25 – 7,75 

4,125 – 4,128 25,5 – 25,67 1300 – 1427 8,025 – 8,5 

4,17725 – 4,17775 37,5 – 38,25 1435 – 1626,5 9,0 – 9,2 

4,20725 – 4,20775 73 – 74,6 1645,5 – 1646,5 9,3 – 9,5 

6,215 – 6,218 74,8 – 75,2 1660 – 1710 10,6 – 12,7 

6,26775 – 6,26825 108 – 121,94 1718,8 – 1722,2 13,25 – 13,4 

6,31175 – 6,31225 123 – 138 2200 – 2300 14,47 – 14,5 

8,291 – 8,294 149,9 – 150,05 2310 – 2390 15,35 – 16,2 

8,362 – 8,366 156,52475 – 156,52525 2483,5 – 2500 17,7 – 21,4 

8,37625 – 8,38675 156,7 – 156,9 2690 – 2900 22,01 – 23,12 

8,41425 – 8,41475 162,0125 – 167,17 3260 – 3267 23,6 – 24,0 

12,29 – 12,293 167,72 – 173,2 3332 – 3339 31,2 – 31,8 

12,51975 – 12,52025 240 – 285 3345,8 – 3358 36,43 – 36,5 

12,57675 – 12,57725 322 – 335,4 3600 – 4400 Above 38,6 

13,36 – 13,41    

 
 

Acceptance limits for emissions in non-restricted frequency bands 

 

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. 
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Test setup 

Frequency ≤ 30 MHz 

 

 

Test setup PE004_01 

Nr. Id. 
Number 

Manufacturer Model Serial 
number 

Description Last 
calibration 
date 

Calibration 
expiration 

2 CMC 
S353 

Rohde & 
Schwarz 

ESW26 101492 Emi Test 
Receiver 

December 
2022 

December 
2023 

1 CMC 
S127 

Schaffner HLA6120 1191 Loop Antenna 
9kHz - 30MHz 

May 2023 May 2024 

 
 

Frequency ≤ 1 GHz 

 

 

Test setup PE004_02 

Nr. Id. 
Number 

Manufacturer Model Serial 
number 

Description Last 
calibration 
date 

Calibration 
expiration 

2 CMC 
S353 

Rohde & 
Schwarz 

ESW26 101492 Emi Test 
Receiver 

December 
2022 

December 
2023 

1 CMC 
S271 

Schwarzbeck BBA 9106 + 
VHBB 9124 

831 Broadband 
Antenna 

August 2022 August 2025 
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Test setup PE004_03 

Nr. Id. 
Number 

Manufacturer Model Serial 
number 

Description Last 
calibration 
date 

Calibration 
expiration 

2 CMC 
S353 

Rohde & 
Schwarz 

ESW26 101492 Emi Test 
Receiver 

December 
2022 

December 
2023 

1 CMC 
S287 

Schwarzbeck VUSLP 
9111B 

9111B-
203 

Broadband 
Antenna 

August 2022 August 2025 

 
 

Frequency > 1 GHz 

 

 

Test setup PE004_04 

Nr. Id. 
Number 

Manufacturer Model Serial 
number 

Description Last 
calibration 
date 

Calibration 
expiration 

4 CMC 
S353 

Rohde & 
Schwarz 

ESW26 101492 Emi Test 
Receiver 

December 
2022 

December 
2023 

3 CMC 
S108 

Emco 3115 9811-
5622 

Waveguide 
antenna 

August 2022 August 2025 

 
 

Test setup PE004_05 

Nr. Id. 
Number 

Manufacturer Model Serial 
number 

Description Last 
calibration 
date 

Calibration 
expiration 

4 CMC 
S353 

Rohde & 
Schwarz 

ESW26 101492 Emi Test 
Receiver 

December 
2022 

December 
2023 

3 CMC 
S290 

Schwarzbeck BBHA 
9170 

733 Horn 
Antenna 

October 2021 October 2026 
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Result – EUT on expansion board of a receiver unit 

Transmission 
channel (MHz) 

Polarization Frequency Range 
(MHz) 

Graphs Result 

Worst case H 30 – 300 G23154850 P 

Worst case V 30 – 300 G23154851 P 

921,425 V 300 – 1000 G23154852 P 

921,425 H 300 – 1000 G23154853 P 

927,875 H 300 – 1000 G23154854 P 

927,875 V 300 – 1000 G23154855 P 

915,075 V 300 – 1000 G23154856 P 

915,075 H 300 – 1000 G23154857 P 

915,075 H 1000 – 10000 G23154858 P 

915,075 V 1000 – 10000 G23154859 P 

921,425 V 1000 – 10000 G23154860 P 

921,425 H 1000 – 10000 G23154861 P 

927,875 H 1000 – 10000 G23154862 P 

927,875 V 1000 – 10000 G23154863 P 

Worst case Loop 0,009 – 30 G23154864 P 

Remarks: EUT was tested in 3 orthogonal planes, graphs are related to the highest detected levels. 
Measurements at frequencies lower than 30 MHz have been performed with an EUT – antenna distance of 
10 m. Measured values have been corrected with conversion factor 40log(test distance/10) based on the 
measuring distance provided by the standard.  
Measurements at frequencies higher than 30 MHz and lower than 1000 MHz have been performed with an 
EUT – antenna distance of 10 m. Measured values have been corrected with conversion factor 20log(test 
distance/10) based on the measuring distance provided by the standard. 
Peaks above the limits are caused by the nominal transmitting frequencies 
 
Graphs Legend 
PK: Peak; QP [1s] (quasi-peak at 1 second) values are marked with a + 
AV: Average; AV [1s] (average at 1 second) values are marked with a X 
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Result – EUT on expansion board of a transmitter unit 

Transmission 
channel (MHz) 

Polarization Frequency Range 
(MHz) 

Graphs Result 

Worst case V 30 – 300 G23154870 P 

Worst case H 30 – 300 G23154871 P 

915,075 H 300 – 1000 G23154872 P 

915,075 V 300 – 1000 G23154873 P 

921,425 V 300 – 1000 G23154874 P 

921,425 H 300 – 1000 G23154875 P 

927,875 H 300 – 1000 G23154876 P 

927,875 V 300 – 1000 G23154877 P 

Worst case Loop 0,009 – 30 G23154878 P 

927,875 V 1000 – 10000 G23154879 P 

927,875 H 1000 – 10000 G23154880 P 

921,425 H 1000 – 10000 G23154881 P 

921,425 V 1000 – 10000 G23154882 P 

915,075 V 1000 – 10000 G23154883 P 

915,075 H 1000 – 10000 G23154884 P 

Remarks: EUT was tested in 3 orthogonal planes, graphs are related to the highest detected levels. 
Measurements at frequencies lower than 30 MHz have been performed with an EUT – antenna distance of 
10 m. Measured values have been corrected with conversion factor 40log(test distance/10) based on the 
measuring distance provided by the standard.  
Measurements at frequencies higher than 30 MHz and lower than 1000 MHz have been performed with an 
EUT – antenna distance of 10 m. Measured values have been corrected with conversion factor 20log(test 
distance/10) based on the measuring distance provided by the standard. 
Peaks above the limits are caused by the nominal transmitting frequencies 



 

  

 

TRF No. 15-247_Hopping_DEKRA Page 33 of 86 Test Report No. R23154801 rev.1.0 
 

LAB N° 0168 L 

Graphs 
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