
 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           4 of 205 
 

 

 

3 Contents 

 Page 

1 Cover Page ................................................................................................................................................ 1 

2 Test Summary ........................................................................................................................................... 3 

3 Contents .................................................................................................................................................... 4 

4 General Information .................................................................................................................................. 6 

4.1 Details of E.U.T. ................................................................................................................................. 6 
4.2 Description of Support Units .............................................................................................................. 7 
4.3 Measurement Uncertainty .................................................................................................................. 7 
4.4 Test Location ...................................................................................................................................... 8 
4.5 Test Facility ........................................................................................................................................ 8 
4.6 Deviation from Standards ................................................................................................................... 8 
4.7 Abnormalities from Standard Conditions ........................................................................................... 8 

5 Equipment List .......................................................................................................................................... 9 

6 Radio Spectrum Technical Requirement ............................................................................................. 11 

6.1 Antenna Requirement ...................................................................................................................... 11 
6.1.1 Test Requirement: ....................................................................................................................... 11 
6.1.2 Conclusion ................................................................................................................................... 11 

7 Radio Spectrum Matter Test Results .................................................................................................... 12 

7.1 Conducted Emissions at AC Power Line (150kHz-30MHz) ............................................................. 12 
7.1.1 E.U.T. Operation .......................................................................................................................... 12 
7.1.2 Test Mode Description ................................................................................................................. 12 
7.1.3 Test Setup Diagram ..................................................................................................................... 13 
7.1.4 Measurement  Procedure and Data............................................................................................. 13 

7.2 Radiated Emissions which fall in the restricted bands ..................................................................... 16 
7.2.1 E.U.T. Operation .......................................................................................................................... 16 
7.2.2 Test Mode Description ................................................................................................................. 16 
7.2.3 Test Setup Diagram ..................................................................................................................... 17 
7.2.4 Measurement  Procedure and Data............................................................................................. 18 

7.3 Radiated Spurious Emissions Below 1GHz ..................................................................................... 43 
7.3.1 E.U.T. Operation .......................................................................................................................... 43 
7.3.2 Test Mode Description ................................................................................................................. 43 
7.3.3 Test Setup Diagram ..................................................................................................................... 44 
7.3.4 Measurement  Procedure and Data............................................................................................. 44 

7.4 Radiated Spurious Emissions Above 1GHz ..................................................................................... 47 
7.4.1 E.U.T. Operation .......................................................................................................................... 47 
7.4.2 Test Mode Description ................................................................................................................. 47 
7.4.3 Test Setup Diagram ..................................................................................................................... 47 
7.4.4 Measurement  Procedure and Data............................................................................................. 48 

7.5 Conducted Peak Output Power........................................................................................................ 67 
7.5.1 E.U.T. Operation .......................................................................................................................... 67 







 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           41 of 205 
 

 

 

Test Mode: 15; Polarity: Vertical; Modulation:802.11n; Bandwidth:40MHz; Channel:High 
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Test Mode: 15; Polarity: Vertical; Modulation:802.11n; Bandwidth:40MHz; Channel:High 
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7.3 Radiated Spurious Emissions Below 1GHz 

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209 

Test Method: ANSI C63.10 (2020) Section 6.4,6.5 

Measurement Distance: 3m 

 

Limit:  

Frequency(MHz) Field strength(microvolts/meter) 
Measurement 

distance(meters) 

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 3 

88-216 150 3 

216-960 200 3 

960-1000 500 3 

 

 

 

7.3.1 E.U.T. Operation 

Operating Environment: 

Temperature: 23.5 C  Humidity: 46.8 % RH Atmospheric Pressure: 1020 mbar 

 

7.3.2 Test Mode Description 

Pre-scan / 
Final test 

Mode 

Code 
Description 

Final test 15 

TX mode_Keep the EUT in continuously transmitting mode with all modulation types. 
All data rates for each modulation type have been tested and found the data rate @ 
1Mbps is the worst case of IEEE 802.11b; data rate @ 6Mbps is the worst case of 
IEEE 802.11g; data rate @ 6.5Mbps is the worst case of IEEE 802.11n(HT20); data 
rate @ 13.5Mbps is the worst case of IEEE 802.11n(HT40), final test modes are 
considering the modulation and worse data rates. Only the data of worst case is 
recorded in the report. 
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7.6 Minimum 6dB Bandwidth 

Test Requirement 47 CFR Part 15, Subpart C 15.247a(2) 

Test Method: ANSI C63.10 (2020) Section 11.8.1 

 

Limit:  

≥500 kHz 

 

 

7.6.1 E.U.T. Operation 

Operating Environment: 

Temperature: 25.6 C  Humidity: 41.8 % RH Atmospheric Pressure: 1020 mbar 

 

7.6.2 Test Mode Description 

Pre-scan / 
Final test 

Mode 

Code 
Description 

Final test 15 

TX mode_Keep the EUT in continuously transmitting mode with all modulation types. 
All data rates for each modulation type have been tested and found the data rate @ 
1Mbps is the worst case of IEEE 802.11b; data rate @ 6Mbps is the worst case of 
IEEE 802.11g; data rate @ 6.5Mbps is the worst case of IEEE 802.11n(HT20); data 
rate @ 13.5Mbps is the worst case of IEEE 802.11n(HT40), final test modes are 
considering the modulation and worse data rates. Only the data of worst case is 
recorded in the report. 

 

7.6.3 Test Setup Diagram 

 

 

7.6.4 Measurement  Procedure and Data 

 

Please Refer to Appendix for Details 
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7.7 Power Spectrum Density 

Test Requirement 47 CFR Part 15, Subpart C 15.247(e) 

Test Method: ANSI C63.10 (2020) Section 11.10.2 

 

Limit:  

≤8dBm in any 3 kHz band during any time interval of continuous transmission 

 

 

7.7.1 E.U.T. Operation 

Operating Environment: 

Temperature: 25.6 C  Humidity: 41.8 % RH Atmospheric Pressure: 1020 mbar 

 

7.7.2 Test Mode Description 

Pre-scan / 
Final test 

Mode 

Code 
Description 

Final test 15 

TX mode_Keep the EUT in continuously transmitting mode with all modulation types. 
All data rates for each modulation type have been tested and found the data rate @ 
1Mbps is the worst case of IEEE 802.11b; data rate @ 6Mbps is the worst case of 
IEEE 802.11g; data rate @ 6.5Mbps is the worst case of IEEE 802.11n(HT20); data 
rate @ 13.5Mbps is the worst case of IEEE 802.11n(HT40), final test modes are 
considering the modulation and worse data rates. Only the data of worst case is 
recorded in the report. 

 

7.7.3 Test Setup Diagram 

 

 

7.7.4 Measurement  Procedure and Data 

 

Please Refer to Appendix for Details 
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7.8 Conducted Band Edges Measurement 

Test Requirement 47 CFR Part 15, Subpart C 15.247(d) 

Test Method: ANSI C63.10 (2020) Section 6.10.4 

 

Limit:  

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). 

 

 

7.8.1 E.U.T. Operation 

Operating Environment: 

Temperature: 25.6 C  Humidity: 41.8 % RH Atmospheric Pressure: 1020 mbar 

 

7.8.2 Test Mode Description 

Pre-scan / 
Final test 

Mode 

Code 
Description 

Final test 15 

TX mode_Keep the EUT in continuously transmitting mode with all modulation types. 
All data rates for each modulation type have been tested and found the data rate @ 
1Mbps is the worst case of IEEE 802.11b; data rate @ 6Mbps is the worst case of 
IEEE 802.11g; data rate @ 6.5Mbps is the worst case of IEEE 802.11n(HT20); data 
rate @ 13.5Mbps is the worst case of IEEE 802.11n(HT40), final test modes are 
considering the modulation and worse data rates. Only the data of worst case is 
recorded in the report. 
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7.8.3 Test Setup Diagram 

 

 

7.8.4 Measurement  Procedure and Data 

 

Please Refer to Appendix for Details 
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7.9 Conducted Spurious Emissions 

Test Requirement 47 CFR Part 15, Subpart C 15.247(d) 

Test Method: ANSI C63.10 (2020) Section 11.11 

 

Limit:  

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). 

 

 

7.9.1 E.U.T. Operation 

Operating Environment: 

Temperature: 25.6 C  Humidity: 41.8 % RH Atmospheric Pressure: 1020 mbar 

 

7.9.2 Test Mode Description 

Pre-scan / 
Final test 

Mode 

Code 
Description 

Final test 15 

TX mode_Keep the EUT in continuously transmitting mode with all modulation types. 
All data rates for each modulation type have been tested and found the data rate @ 
1Mbps is the worst case of IEEE 802.11b; data rate @ 6Mbps is the worst case of 
IEEE 802.11g; data rate @ 6.5Mbps is the worst case of IEEE 802.11n(HT20); data 
rate @ 13.5Mbps is the worst case of IEEE 802.11n(HT40), final test modes are 
considering the modulation and worse data rates. Only the data of worst case is 
recorded in the report. 
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7.9.3 Test Setup Diagram 

 

 

7.9.4 Measurement  Procedure and Data 

 

Please Refer to Appendix for Details 
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8 Test Setup Photo 

Refer to Appendix - Test Setup Photo for SZCR2505002064BA 

 

9 EUT Constructional Details (EUT Photos) 

Refer to Appendix – External and Internal Photos for SZCR2505002064BA 
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10 Appendix 

 

1. Duty Cycle 

1.1 Test Result 

1.1.1 Ant1 

Ant1 

Mode 
TX 

Type 
Frequency 

(MHz) 
T_on 
(ms) 

Period 
(ms) 

Duty Cycle 
(%) 

Duty Cycle 
Correction Factor (dB) 

Max. DC 
Variation (%) 

802.11b SISO 

2412 32.954 32.984 99.91 0.00 0.01 

2437 32.953 32.983 99.91 0.00 0.01 

2462 32.954 32.984 99.91 0.00 0.01 

802.11g SISO 

2412 5.484 5.510 99.53 0.02 0.00 

2437 5.486 5.510 99.56 0.02 0.00 

2462 5.484 5.510 99.53 0.02 0.00 

802.11n 
(HT20) 

SISO 

2412 5.079 5.266 96.45 0.16 3.07 

2437 5.080 5.105 99.51 0.02 0.00 

2462 5.079 5.105 99.49 0.02 0.04 

802.11n 
(HT40) 

SISO 

2422 2.468 2.494 98.96 0.05 0.04 

2437 2.469 2.494 99.00 0.04 0.03 

2452 2.469 2.494 99.00 0.04 0.03 
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1.2 Test Graph 

1.2.1 Ant1 

802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11b_MCH_2437MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           79 of 205 
 

 

 

802.11b_HCH_2462MHz_Ant1 (SISO)_NTNV 
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802.11g_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11g_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11g_HCH_2462MHz_Ant1 (SISO)_NTNV 
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802.11n(HT20)_LCH_2412MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           84 of 205 
 

 

 

802.11n(HT20)_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11n(HT20)_HCH_2462MHz_Ant1 (SISO)_NTNV 
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802.11n(HT40)_LCH_2422MHz_Ant1 (SISO)_NTNV 
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802.11n(HT40)_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11n(HT40)_HCH_2452MHz_Ant1 (SISO)_NTNV 
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2. Bandwidth 

2.1 Test Result 

2.1.1 OBW 

Mode 
TX 

Type 
Frequency 

(MHz) 
ANT 

99% Occupied Bandwidth (MHz) 
Verdict 

Result Limit 

802.11b SISO 

2412 1 13.178 / Pass 

2437 1 13.188 / Pass 

2462 1 13.074 / Pass 

802.11g SISO 

2412 1 16.827 / Pass 

2437 1 16.888 / Pass 

2462 1 16.867 / Pass 

802.11n 
(HT20) 

SISO 

2412 1 17.465 / Pass 

2437 1 17.509 / Pass 

2462 1 17.505 / Pass 

802.11n 
(HT40) 

SISO 

2422 1 35.669 / Pass 

2437 1 35.790 / Pass 

2452 1 35.801 / Pass 

 

2.1.2 6dB BW 

Mode 
TX 

Type 
Frequency 

(MHz) 
ANT 

6dB Bandwidth (MHz) 
Verdict 

Result Limit 

802.11b SISO 

2412 1 9.584 >=0.5 Pass 

2437 1 9.678 >=0.5 Pass 

2462 1 8.975 >=0.5 Pass 

802.11g SISO 

2412 1 15.957 >=0.5 Pass 

2437 1 16.112 >=0.5 Pass 

2462 1 16.321 >=0.5 Pass 

802.11n 
(HT20) 

SISO 

2412 1 15.909 >=0.5 Pass 

2437 1 16.550 >=0.5 Pass 

2462 1 16.360 >=0.5 Pass 

802.11n 
(HT40) 

SISO 

2422 1 33.905 >=0.5 Pass 

2437 1 30.702 >=0.5 Pass 

2452 1 35.089 >=0.5 Pass 
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2.2 Test Graph 

2.2.1 OBW 

802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11b_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11b_HCH_2462MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           93 of 205 
 

 

 

802.11g_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11g_HCH_2462MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           96 of 205 
 

 

 

802.11n(HT20)_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11n(HT20)_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11n(HT40)_LCH_2422MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           100 of 205 
 

 

 

802.11n(HT40)_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11n(HT40)_HCH_2452MHz_Ant1 (SISO)_NTNV 
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2.2.2 6dB BW 

802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV 
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802.11b_MCH_2437MHz_Ant1 (SISO)_NTNV 
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802.11b_HCH_2462MHz_Ant1 (SISO)_NTNV 
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SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           107 of 205 
 

 

 

802.11g_HCH_2462MHz_Ant1 (SISO)_NTNV 

 



 

 

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 
SZEMC-TRF-01  Rev. A/1 Report No.: SZCR250500206403 
 Page:           108 of 205 
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3. Maximum Conducted Output Power 

3.1 Test Result 

3.1.1 Power 

Mode 
TX 

Type 
Frequency 

(MHz) 

Maximum Average Conducted Output Power (dBm) 
Verdict 

ANT1 ANT2 Limit 

802.11b SISO 

2412 18.56 18.17 <=30 Pass 

2437 18.00 17.97 <=30 Pass 

2462 18.53 17.53 <=30 Pass 

802.11g SISO 

2412 14.44 14.34 <=30 Pass 

2437 14.08 13.86 <=30 Pass 

2462 13.98 12.78 <=30 Pass 

802.11n 
(HT20) 

SISO 

2412 14.49 15.24 <=30 Pass 

2437 14.83 14.73 <=30 Pass 

2462 15.14 13.59 <=30 Pass 

802.11n 
(HT40) 

SISO 

2422 14.36 15.03 <=30 Pass 

2437 14.99 14.73 <=30 Pass 

2452 14.62 14.09 <=30 Pass 

Note1: Antenna Gain: Ant1: 4.09dBi  
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4. Maximum Power Spectral Density 

4.1 Test Result 

4.1.1 PSD 

Mode 
TX 

Type 
Frequency 

(MHz) 

Maximum PSD (dBm/3kHz) 
Verdict 

ANT1 ANT2 Limit 

802.11b SISO 

2412 -5.62 -4.56 <=8 Pass 

2437 -4.75 -4.30 <=8 Pass 

2462 -4.10 -6.07 <=8 Pass 

802.11g SISO 

2412 -10.46 -10.42 <=8 Pass 

2437 -11.59 -11.77 <=8 Pass 

2462 -12.01 -12.84 <=8 Pass 

802.11n 
(HT20) 

SISO 

2412 -11.07 -10.62 <=8 Pass 

2437 -9.50 -9.90 <=8 Pass 

2462 -9.27 -11.04 <=8 Pass 

802.11n 
(HT40) 

SISO 

2422 -12.38 -11.94 <=8 Pass 

2437 -11.86 -12.03 <=8 Pass 

2452 -12.37 -13.68 <=8 Pass 

Note1: Antenna Gain: Ant1: 4.09dBi  
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4.2 Test Graph 

4.2.1 PSD 

802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV 
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