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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 
 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2402MHz: Fundamental frequency. 
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2480MHz: Fundamental frequency. 
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BT-LE _2M 

CHANNEL TX Channel 1 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 1 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2404MHz: Fundamental frequency. 
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CHANNEL TX Channel 38 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 
 

  



Test Report No.: RF260626B007 

BOOMWAVE TEST (SHENZHEN)  

CO., LTD. 

Room B38, Warehouse A5(Chiwan No.1), No.3 Chiwan 

4th Road, Chiwan Community, Zhaoshang Street, 

Nanshan District, Shenzhen, Guangdong, P.R. CHINA 

Mobile: +86 15118052731 

Email:shimin.wang@boomwavelab.com 

Page 93 of 377 
 

 

 

CHANNEL TX Channel 38 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 

 

REMARKS: 

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2478MHz: Fundamental frequency. 
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BT-LE _S2 

CHANNEL TX Channel 0 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 0 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 

 
 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2402MHz: Fundamental frequency. 
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 

 

REMARKS: 

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2480MHz: Fundamental frequency. 
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BT-LE _S8 

CHANNEL TX Channel 0 
DETECTOR 

FUNCTION 

Peak (PK) 

Average (AV) FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 0 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 
 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor. 

2. Margin value = Limit value–Emission level. 

3. 2402MHz: Fundamental frequency. 
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  
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CHANNEL TX Channel 39 
DETECTOR 

FUNCTION 
Average (AV) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M  

 

 
 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

2. Margin value = Limit value–Emission level. 

3. 2480MHz: Fundamental frequency. 
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Worst case harmonic: 

BT-LE_1M 

CHANNEL TX Channel 19 DETECTOR 

FUNCTION 
Peak (PK) 

FREQUENCY RANGE 1GHz ~ 25GHz 

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M  
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M 

 

 

 
 

 

REMARKS:  

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor 

  Margin value = Emission level – Limit value. 

2. 2480MHz: Fundamental frequency. 

3. For frequency above 18GHz, the emission was tested 20db below the limit so the data not 

recorded in the sheet. 
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3.3 6 dB BANDWIDTH MEASUREMENT 

3.3.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT 

The minimum 6dB Bandwidth Measurement is 0.5 MHz.  

3.3.2 TEST INSTRUMENTS 

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal. 

Wireless 

communication 

integrated tester 

Rohde&Schw

arz 
CMW500 166205 2025/6/30 2027/6/29 

MXA Signal Analyzer KEYSIGHT N9020B MY60112669 2025/8/27 2027/8/26 

WiFi 7GHz Band 

Extender 
Tonscend TS-WF7U2 

806WF7U00330

5251003 
2025/1/17 2027/1/16 

RF Control Unit Tonscend JS0806-2 
806JS2X020201

251002 
2025/1/17 2027/1/16 

PSG Analog Signal 

Generator 
Agilent E8257D MY51111397 2025/7/01 2027/6/30 

MXG Vector Signal 

Generrator 
KEYSIGHT N5182B MY61250150 2025/1/15 2027/1/14 

DC Power Supply AGILENT HMP2020 100598 2025/7/01 2027/6/30 

10dB attenuator 

JFW 

INDUSTRIES 

INC 

50HF-010-

SMA 

50HF-010-SMA-

1 
2025/6/30 2027/6/29 

10dB attenuator 

JFW 

INDUSTRIES 

INC 

50HF-010-

SMA 

50HF-010-SMA-

2 
2025/6/30 2027/6/29 

hygrothermograph Anymetrers ---- TH101B 2025/7/22 2027/7/21 

Temperature Box zhongkemeiqi 
MA2204017

2 
MQ-DTH50F-2 2025/7/01 2027/6/30 

power divider WOKEN 71688 204-003180-01 2025/6/30 2027/6/29 

NOTE:  

1. The calibration interval of the above test instruments is 24 months and the calibrations are 

traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA. 

2. The test was performed in RF Oven room. 
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3.3.3 TEST PROCEDURE 

 

In accordance with ANSI C63.10-2020 11.8.1 Option 1: 

a) Set RBW = shall be in the range of 1% to 5% of the OBW but not less than 

100kHz.  

b) Set the VBW ≥ [3 × RBW]. 

c) Detector = peak. 

d) Trace mode = max-hold. 

e) Sweep = No faster than coupled (auto) time. 

f) Allow the trace to stabilize. 

g) Measure the maximum width of the emission by placing two markers, one at the 

lowest frequency and the other at the highest frequency of the envelope of the 

spectral display, such that each marker is at or slightly below the “−6 dB down 

amplitude”. If a marker is below this “−6 dB downamplitude” value, then it shall be 

as close as possible to this value. 
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3.3.4 DEVIATION FROM TEST STANDARD 

No deviation. 

 

3.3.5 TEST SETUP 

 

 

 

 

 

3.3.6 EUT OPERATING CONDITIONS 

The software provided by client to enable the EUT under transmission condition 

continuously at lowest, middle and highest channel frequencies individually.  

 

3.3.7 TEST RESULTS 

Please Refer to Appendix A/B Of this test report. 

  

EUT SPECTRUM 

ANALYZER 

10dB ATTENUATION  
PAD 
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3.4 CONDUCTED OUTPUT POWER 

3.4.1 LIMITS OF CONDUCTED OUTPUT POWER MEASUREMENT 

 

For systems using digital modulation in the 2400–2483.5 MHz band: 1 Watt (30dBm) 

3.4.2 TEST SETUP 

 

 

 

 

 

3.4.3 TEST INSTRUMENTS 

Refer to section 3.3.2 to get information of above instrument. 

 

3.4.4 TEST PROCEDURES 

A peak power sensor was used on the output port of the EUT. A power meter was 

used to read the response of the peak power sensor. Record the power level. 

 

3.4.5 DEVIATION FROM TEST STANDARD 

No deviation. 

 
3.4.6 EUT OPERATING CONDITIONS 

The software provided by client to enable the EUT under transmission condition 

continuously at lowest, middle and highest channel frequencies individually.  

  

EUT  Power Meter 

 

Power Sensor 

10dB ATTENUATION 

PAD 
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3.4.7 TEST RESULTS 

 

3.4.7.1 MAXIMUM PEAK OUTPUT POWER  

 

Please Refer to Appendix A/B Of this test report. 
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3.4.7.2 AVERAGE OUTPUT POWER (FOR REFERENCE) 

The average power sensor was used on the output port of the EUT. A power meter 
was used to read the response of the power sensor. Record the power level. 

 

Please Refer to Appendix A/B Of this test report. 
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3.5 POWER SPECTRAL DENSITY MEASUREMENT 

3.5.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT 

The Maximum of Power Spectral Density Measurement is 8dBm/3KHz.  

3.5.2 TEST SETUP 

 

 

 

 

 

3.5.3 TEST INSTRUMENTS 

 

Refer to section 3.3.2 to get information of above instrument. 

 

3.5.4 TEST PROCEDURE 
 

1. Set the span > 1.5 times the DTS bandwidth 

2. Set the RBW = 3 kHz, VBW ≥ 3 x RBW, Detector = peak. 

3. Sweep time = auto couple, Trace mode = max hold, allow trace to fully stabilize. 

4. Use the peak marker function to determine the maximum amplitude level. 

 

3.5.5 DEVIATION FROM TEST STANDARD 

No deviation. 

 

 

3.5.6 EUT OPERATING CONDITION 

The software provided by client to enable the EUT under transmission condition 
continuously at lowest, middle and highest channel frequencies individually.  

EUT SPECTRUM 

ANALYZER 10dB ATTENUATION 
PAD 
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3.5.7 TEST RESULTS  

 

 

Please Refer to Appendix A/B Of this test report. 
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3.6 OUT OF BAND EMISSION MEASUREMENT 

3.6.1 LIMITS OF OUT OF BAND EMISSION MEASUREMENT 

Below –20dB of the highest emission level of operating band (in 100kHz Resolution 

Bandwidth). 

3.6.2 TEST SETUP  

 

 

 

 

 

3.6.3 TEST INSTRUMENTS  

Refer to section 3.3.2 to get information of above instrument. 

 

3.6.4 TEST PROCEDURE 

 

MEASUREMENT PROCEDURE REF 

1. Set the RBW = 100 kHz. 
2. Set the VBW ≥ 300 kHz. 
3. Detector = peak. 
4. Sweep time = auto couple. 
5. Trace mode = max hold. 
6. Allow trace to fully stabilize. 
7. Use the peak marker function to determine the maximum power level in any 100 kHz 

band segment within the fundamental EBW. 

 

EUT SPECTRUM 

ANALYZER 

10dB ATTENUATION 
PAD 
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MEASUREMENT PROCEDURE OOBE 

1. Set RBW = 100 kHz. 
2. Set VBW ≥ 300 kHz. 
3. Set span to encompass the spectrum to be examined  
4. Detector = peak. 
5. Trace Mode = max hold. 
6. Sweep = auto couple. 

 

3.6.5 DEVIATION FROM TEST STANDARD 

No deviation. 

3.6.6 EUT OPERATING CONDITION 

The software provided by client to enable the EUT under transmission condition 
continuously at lowest, middle and highest channel frequencies individually. 
 
 

3.6.7 TEST RESULTS  

The spectrum plots are attached on the following images. D1 line indicates the 

highest level. D2 line indicates the 20dB offset below D1. It shows compliance to the 

requirement. 

 

Please Refer to Appendix A/B Of this test report. 
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3.7 ANTENNA REQUIREMENTS 

3.7.1 STANDARD APPLICABLE 

 If transmitting antenna directional gain is greater than 6 dBi, both the peak transmit 

power and the peak power spectral density shall be reduced by the amount in dB that 

the directional gain of the antenna exceeds 6 dBi. 

3.7.2 ANTENNA CONNECTED CONSTRUCTION 

An embedded-in antenna design is used. 

3.7.3 ANTENNA GAIN 

According to FCC KDB 662911 D01 Multiple Transmitter Output v02r0 

For CDD transmissions, directional gain is calculated as  

Directional gain=GANT +Array Gain, where Array Gain is as follows. 

For power spectral density (PSD) measurements on all devices, 

Array Gain= 10 log(NANT/ Nss) dB; 

For power measurements on IEEE 802.11 devices,Array Gain = 0 dB for NANT≤ 4; 

The EUT supports Cyclic Delay Diversity (CDD) mode,  

For power measurements,the directional GANT is set equal to the antenna having 

the highest gain as following formulas. 

Directional Gain = Max.Gain + Array Gain. 

For PSD measurements,the directional GANT is calculation is following F)2)f)ii of 

KDB 662911 D01 v02r01. 

The directional gain is calculated as following table. 

 

2.4GHz 

Ant 3 

(dBi) 

Ant 5 

(dBi) 

DG 

For 

Power 

(dBi) 

DG 

For 

PSD 

(dBi) 

Beamforming 

Gain 

Power 

Limit 

Reduction 

(dB 

PSD 

Limit 

Reduction 

(dB) 

0.7 -0.1 0.7 3.32 N/A 0.00 0.00  

 

NOTE: DG= directional gain, Power Limit Reduction = DG For Power Gain -6dbi<0 

       PSD Limit Reduction = DG For PSD – 6dBi<0.Therefore, it is not necessary 

to  reduce maximum peak output power and PSD limit. 
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4. PHOTOGRAPHS OF THE TEST CONFIGURATION  

Please refer to the attached file (Test Setup Photo). 
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5. MODIFICATIONS RECORDERS FOR ENGINEERING CHANGES 
TO THE EUT BY THE LAB 

No any modifications are made to the EUT by the lab during the test. 
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6. APPENDIX A: 

WIFI 

DTS BANDWIDTH 

TEST RESULT 

TestMode Antenna Frequency[MHz] 
DTS BW 

[MHz] 
FL[MHz] FH[MHz] Limit[MHz] Verdict 

11B-CDD Ant3 2412 7.600 2407.960 2415.560 0.5 PASS 

11B-CDD Ant5 2412 7.560 2408.440 2416.000 0.5 PASS 

11B-CDD Ant3 2437 8.040 2432.960 2441.000 0.5 PASS 

11B-CDD Ant5 2437 7.560 2433.440 2441.000 0.5 PASS 

11B-CDD Ant3 2462 7.600 2457.960 2465.560 0.5 PASS 

11B-CDD Ant5 2462 8.000 2458.000 2466.000 0.5 PASS 

11G-CDD Ant3 2412 16.360 2403.760 2420.120 0.5 PASS 

11G-CDD Ant5 2412 15.160 2403.720 2418.880 0.5 PASS 

11G-CDD Ant3 2437 16.320 2428.800 2445.120 0.5 PASS 

11G-CDD Ant5 2437 14.480 2428.800 2443.280 0.5 PASS 

11G-CDD Ant3 2462 16.200 2453.880 2470.080 0.5 PASS 

11G-CDD Ant5 2462 16.320 2453.800 2470.120 0.5 PASS 

11N20MIMO Ant3 2412 17.520 2403.240 2420.760 0.5 PASS 

11N20MIMO Ant5 2412 15.040 2403.120 2418.160 0.5 PASS 

11N20MIMO Ant3 2437 16.840 2428.320 2445.160 0.5 PASS 

11N20MIMO Ant5 2437 17.560 2428.240 2445.800 0.5 PASS 

11N20MIMO Ant3 2462 17.560 2453.240 2470.800 0.5 PASS 

11N20MIMO Ant5 2462 17.240 2453.400 2470.640 0.5 PASS 

11AX20MIMO Ant3 2412 14.640 2402.440 2417.080 0.5 PASS 

11AX20MIMO Ant5 2412 18.960 2402.480 2421.440 0.5 PASS 

11AX20MIMO Ant3 2437 18.720 2427.720 2446.440 0.5 PASS 

11AX20MIMO Ant5 2437 17.520 2427.520 2445.040 0.5 PASS 

11AX20MIMO Ant3 2462 18.920 2452.560 2471.480 0.5 PASS 

11AX20MIMO Ant5 2462 18.440 2452.800 2471.240 0.5 PASS 

  



Test Report No.: RF260626B007 

BOOMWAVE TEST (SHENZHEN)  

CO., LTD. 

Room B38, Warehouse A5(Chiwan No.1), No.3 Chiwan 

4th Road, Chiwan Community, Zhaoshang Street, 

Nanshan District, Shenzhen, Guangdong, P.R. CHINA 

Mobile: +86 15118052731 

Email:shimin.wang@boomwavelab.com 

Page 127 of 377 
 

TEST GRAPHS 

11B-CDD-Ant3-2412-PASS 11B-CDD-Ant5-2412-PASS 

  
11B-CDD-Ant3-2437-PASS 11B-CDD-Ant5-2437-PASS 

  
11B-CDD-Ant3-2462-PASS 11B-CDD-Ant5-2462-PASS 
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11G-CDD-Ant3-2412-PASS 11G-CDD-Ant5-2412-PASS 

  
11G-CDD-Ant3-2437-PASS 11G-CDD-Ant5-2437-PASS 
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11G-CDD-Ant3-2462-PASS 11G-CDD-Ant5-2462-PASS 

  
11N20MIMO-Ant3-2412-PASS 11N20MIMO-Ant5-2412-PASS 
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11N20MIMO-Ant3-2437-PASS 11N20MIMO-Ant5-2437-PASS 

  
11N20MIMO-Ant3-2462-PASS 11N20MIMO-Ant5-2462-PASS 
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11AX20MIMO-Ant3-2412-PASS 11AX20MIMO-Ant5-2412-PASS 

  
11AX20MIMO-Ant3-2437-PASS 11AX20MIMO-Ant5-2437-PASS 
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11AX20MIMO-Ant3-2462-PASS 11AX20MIMO-Ant5-2462-PASS 
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OCCUPIED CHANNEL BANDWIDTH  

TEST RESULT 

TestMode Antenna 
Channel 

Frequency[MHz] 
OCB [MHz] FL[MHz] FH[MHz] Limit[MHz] Verdict 

11B-CDD Ant3 2412 13.618 2405.1151 2418.7331 --- --- 

11B-CDD Ant5 2412 13.872 2405.0620 2418.9340 --- --- 

11B-CDD Ant3 2437 13.569 2430.2227 2443.7917 --- --- 

11B-CDD Ant5 2437 13.923 2430.0178 2443.9408 --- --- 

11B-CDD Ant3 2462 13.860 2454.9683 2468.8283 --- --- 

11B-CDD Ant5 2462 13.867 2454.9551 2468.8221 --- --- 

11G-CDD Ant3 2412 16.577 2403.6943 2420.2713 --- --- 

11G-CDD Ant5 2412 16.735 2403.3956 2420.1306 --- --- 

11G-CDD Ant3 2437 16.589 2428.6995 2445.2885 --- --- 

11G-CDD Ant5 2437 16.364 2428.6548 2445.0188 --- --- 

11G-CDD Ant3 2462 16.627 2453.6578 2470.2848 --- --- 

11G-CDD Ant5 2462 16.589 2453.6601 2470.2491 --- --- 

11N20MIMO Ant3 2412 17.749 2403.1069 2420.8559 --- --- 

11N20MIMO Ant5 2412 17.932 2402.7832 2420.7152 --- --- 

11N20MIMO Ant3 2437 17.559 2428.1680 2445.7270 --- --- 

11N20MIMO Ant5 2437 17.740 2428.1443 2445.8843 --- --- 

11N20MIMO Ant3 2462 17.786 2453.1192 2470.9052 --- --- 

11N20MIMO Ant5 2462 17.625 2453.1335 2470.7585 --- --- 

11AX20MIMO Ant3 2412 18.982 2402.2807 2421.2627 --- --- 

11AX20MIMO Ant5 2412 19.035 2402.4609 2421.4959 --- --- 

11AX20MIMO Ant3 2437 18.983 2427.4762 2446.4592 --- --- 

11AX20MIMO Ant5 2437 18.788 2427.4179 2446.2059 --- --- 

11AX20MIMO Ant3 2462 19.027 2452.4911 2471.5181 --- --- 

11AX20MIMO Ant5 2462 18.825 2452.5109 2471.3359 --- --- 
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TEST GRAPHS 

11B-CDD-Ant3-2412 11B-CDD-Ant5-2412 

  
11B-CDD-Ant3-2437 11B-CDD-Ant5-2437 

  
11B-CDD-Ant3-2462 11B-CDD-Ant5-2462 
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11G-CDD-Ant3-2412 11G-CDD-Ant5-2412 

  
11G-CDD-Ant3-2437 11G-CDD-Ant5-2437 
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11G-CDD-Ant3-2462 11G-CDD-Ant5-2462 

  
11N20MIMO-Ant3-2412 11N20MIMO-Ant5-2412 
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11N20MIMO-Ant3-2437 11N20MIMO-Ant5-2437 

  
11N20MIMO-Ant3-2462 11N20MIMO-Ant5-2462 


