
 

 

Report No: I22I30121-SRD04-V01 

  

Industrial Internet Innovation Center (Shanghai) Co.,Ltd. 

FCC/IC 5G WIFI TEST REPORT 

 

PRODUCT Wireless data POS System 

BRAND SUNMI 

MODEL T5820 

FCC ID 2AH25T5820C 

IC 22621-T5820C 

APPLICANT Shanghai Sunmi Technology Co.,Ltd. 

ISSUE DATE January 31, 2023 

STANDARD(S) FCC Part15, RSS-247 Issue 2, RSS-Gen Issue 5 

 
 

Prepared by: Tao Lingyan Reviewed by: Yang Fan Approved by: Zhang Min 

      

 
 

CAUTION: 

This report shall not be reproduced except in full without the written permission of the test laboratory and shall not 

be quoted out of context. 



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 2 of 111 

 

 CONTENTS    

1. SUMMARY OF TEST REPORT ................................................................................................................................ 3 

1.1 TEST STANDARD(S) ............................................................................................................................................................. 3 

1.2 REFERENCE DOCUMENTS.................................................................................................................................................... 3 

1.3 SUMMARY OF TEST RESULTS ............................................................................................................................................... 3 

1.4 DATA PROVIDED BY APPLICANT ........................................................................................................................................... 4 

2. GENERAL INFORMATION OF THE LABORATORY ................................................................................................ 5 

2.1 TESTING LABORATORY ........................................................................................................................................................ 5 

2.2 LABORATORY ENVIRONMENTAL REQUIREMENTS ................................................................................................................. 5 

2.3 PROJECT INFORMATION ...................................................................................................................................................... 5 

3. GENERAL INFORMATION OF THE CUSTOMER .................................................................................................... 6 

3.1 APPLICANT ......................................................................................................................................................................... 6 

3.2 MANUFACTURER ................................................................................................................................................................ 6 

4. GENERAL INFORMATION OF THE PRODUCT....................................................................................................... 7 

4.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ............................................................................................ 7 

4.2 INTERNAL IDENTIFICATION OF AE USED DURING THE TEST ................................................................................................... 7 

4.3 ADDITIONAL INFORMATION ................................................................................................................................................ 7 

5. TEST CONFIGURATION INFORMATION ............................................................................................................... 9 

5.1 LABORATORY ENVIRONMENTAL CONDITIONS ...................................................................................................................... 9 

5.2 TEST EQUIPMENTS UTILIZED ............................................................................................................................................... 9 

5.3 MEASUREMENT UNCERTAINTY ......................................................................................................................................... 11 

6. MEASUREMENT RESULTS ................................................................................................................................... 13 

6.1 EMISSION BANDWIDTH .................................................................................................................................................... 13 

6.2 OCCUPIED CHANNEL BANDWIDTH ..................................................................................................................................... 30 

6.3 MAXIMUM CONDUCTED OUTPUT POWER ......................................................................................................................... 48 

6.4 MAXIMUM POWER SPECTRAL DENSITY ............................................................................................................................. 66 

6.5 BAND EDGES MEASUREMENTS.......................................................................................................................................... 84 

6.6 TRANSMITTER SPURIOUS EMISSION.................................................................................................................................. 94 

6.7 FREQUENCY STABILITY ................................................................................................................................................... 103 

6.8 EMISSIONS IN RESTRICTED BANDS ................................................................................................................................. 104 

6.9 AC POWERLINE CONDUCTED EMISSION ........................................................................................................................ 107 

ANNEX A: REVISED HISTORY ..................................................................................................................................... 110 

ANNEX B: ACCREDITATION CERTIFICATE.................................................................................................................. 111 

 



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 3 of 111 

 

1. Summary of Test Report 

1.1 Test Standard(s) 

No. Test Standard(s) Title Version 

1 FCC Part15 
Title 47 of the Code of Federal Regulations; Chapter I 

Part 15 - Radio frequency devices 
2020 

2 RSS-247 Issue 2 
Digital Transmission Systems (DTSs), Frequency 

Hopping Systems (FHSs) and Licence-Exempt Local 
Area Network (LE-LAN) Devices 

2017 

3 RSS-Gen Issue 5 
General Requirements for Compliance of Radio 

Apparatus 
2021 

1.2 Reference Documents 

No. Reference Title Version 

1 ANSI 63.10 

Methods of Measurement of Radio-Noise Emissions 

from Low-Voltage Electrical and Electronic 

Equipment in the Range of 9 kHz to 40 GHz 

2013 

2 KDB 789033 
Information Infrastructure (U-NII) Devices - Part 15, 

Subpart E 
2017 

3 KDB 905462 

COMPLIANCE MEASUREMENT PROCEDURES FOR 

UNLICENSED-NATIONAL INFORMATION 

INFRASTRUCTURE DEVICES OPERATING IN THE 

5250-5350 MHz AND 5470-5725 MHz BANDS 

INCORPORATING DYNAMIC FREQUENCY 

SELECTION 

2016 

1.3 Summary of Test Results 

Measurement Items Sub-clause of Part15C Sub-clause of IC Verdict 

Maximum Output Power 15.407(a) RSS-247 6.2 Pass 

Power Spectral Density 15.407(a) RSS-247 6.2 Pass 

99% Occupied Bandwidth 15. 407(a) RSS-Gen 6.7 Pass 

Occupied 26dB Bandwidth 15. 407(a) RSS-247 6.2 Pass 

Band edge compliance 15.407(b) RSS-247 6.2 Pass 

Transmitter spurious emissions radiated 15.407(b) RSS-247 6.2 Pass 

Spurious emissions radiated < 30 MHz 15.209 & 15.407(b) 
RSS-247 6.2 

RSS-Gen 8.9,8.10 
Pass 

Spurious emissions conducted < 30 MHz 15.407(b) RSS-247 6.2 Pass 

Frequency Stability 15.407(g) RSS-Gen 8.11 Pass 

Transmit Power Control 15.407(h) RSS-247 6.2 N/A 

AC Powerline Conducted Emission 15.207 RSS-Gen 8.8 Pass 

Note: 

The T5820, manufactured by Shanghai Sunmi Technology Co.,Ltd. is a new product for testing. 
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The product's Band 41 uses only 2535-2655 MHZ. 

Industrial Internet Innovation Center (Shanghai) Co., Ltd. only performed test cases which identified with 

Pass/Fail/Inc result in section 1. 

Industrial Internet Innovation Center (Shanghai) Co., Ltd. has verified that the compliance of the tested 

device specified in section 1.3 of this test report is successfully evaluated according to the procedure and 

test methods as defined in type certification requirement listed in section 4 of this test report. 

 

a. All the test data for each data were verified, but only the worst case was reported. 

b.The DC and low frequency voltages’ measurement uncertainty is ±2%. 

c. Activate simultaneous transmission in all possible configurations during the testing. 

1.4 Data Provided by Applicant 

No. Item(s) Data 

1 Antenna gain of EUT 3.31 dBi 

Note: The data of 1.4 is provided by the customer may affect the validity of the test results in this report, 
and the impact and consequences of this shall be undertaken by the customer. 
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2. General Information of The Laboratory 

2.1 Testing Laboratory 

Lab Name Industrial Internet Innovation Center (Shanghai) Co.,Ltd. 

Address Building 4，No. 766，Jingang Road，Pudong，Shanghai，China 

Telephone 021-68866880 

FCC Registration No. 958356 

FCC Designation No. CN1177 

IC Designation No. 10766A 

2.2 Laboratory Environmental Requirements 

Temperature 15℃~35℃ 

Relative Humidity 25%RH~75%RH 

Atmospheric Pressure 101kPa 

2.3 Project Information 

Project Manager Gao Hongning 

Test Date October 20, 2022 to December 15, 2022 
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3. General Information of The Customer 

3.1 Applicant 

Company Shanghai Sunmi Technology Co.,Ltd. 

Address Room 505, No.388, Song Hu Road, Yang Pu District, Shanghai, China 

Telephone 13510126210 

3.2 Manufacturer  

Company Shanghai Sunmi Technology Co.,Ltd. 

Address Room 505, No.388, Song Hu Road, Yang Pu District, Shanghai, China 
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4. General Information of The Product 

4.1 Product Description for Equipment under Test (EUT) 

Product Wireless data POS System 

Model T5820 

Date of Receipt 
S01aa/ S06aa:October 20,2022 

S11aa:December 08, 2022 

EUT ID* S01aa/S11aa/S06aa 

SN/IMEI 

S01aa:860450060018328 

860450060018336 

S11aa:N/A 

S06aa: 860450060018740 

860450060018757 

Supported Radio 

Technology and 
Bands 

GSM850/GSM900/DCS1800/PCS1900 

WCDMA Band I/II/IV/V/VIII 

LTE Band 1/2/3/4/5/7/12/17/28/38/41 

WLAN 802.11 b/g/n 

WLAN 802.11 a/n/ac 

BT5.1 BR/EDR, BLE 

NFC 

GPS/Glonass/BDS 

HVIN T5820C 

Hardware Version V01 

Software Version XQT530_V004_20220923 

FCC ID 2AH25T5820C 

IC 22621-T5820C 

NOTE：EUT ID is the internal identification code of the laboratory. 

4.2 Internal Identification of AE used during the test 

AE ID* Description Model SN/Remark 

AE1 RF Cable N/A N/A 

4.3 Additional Information  

WLAN Frequency 

UNII 1: 5150MHz-5250MHz 

UNII 2A: 5250MHz-5350MHz 

UNII 2C: 5470MHz-5725MHz 

Occupied Channel Bandwidth 
20 MHz: 802.11 a/n/ac 

40 MHz: 802.11 n/ac 
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80 MHz: 802.11 ac 

WLAN type of modulation OFDM 



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 9 of 111 

 

5. Test Configuration Information 

5.1 Laboratory Environmental Conditions 

Relative Humidity Min. = 45 %, Max. = 55 % 

Atmospheric Pressure 101kPa 

Temperature 
Normal Minimum Maximum 

25℃ 0℃ 45℃ 

Working Voltage of EUT 
Normal Minimum Maximum 

7.2V 6.8V 8.4V 

5.2 Test Equipments Utilized 

5.2.1 Conducted Test System 

No. Name Model S/N Manufacturer Cal. Date 
Cal. 

Interval 

1 
Programmable P

ower Supply 
Keithley 

2303 
4039070 Starpoint July 12, 2022 1 Year 

2 
Vector Signal 

Generator 
SMBV100A 257904 R&S 

February 21, 
2022 

1 Year 

3 Temperature box B-TF-107C 
BTF107C-

201804107 
Boyi 

June 30, 
2022 

1 Year 

4 
Spectrum Analyz

er 
FSQ40 200063 R&S 

October 
19,2022 

1 year 

5 
USB Wideband 
Power Senser 

U2021XA MY56410009 Keysight 
February 21, 

2022 
1 Year 

6 
Simultaneous 
Sampling DQA 

U2531A TW56183514 Agilent 
March 02, 

2022 
1 Year 

7 
Vector Signal 

Generator 
SMU200A 104684 R&S 

August 22, 
2022 

1 Year 

8 

Wireless 
communication 
comprehensive 

tester 

CMW270 100919 R&S 
August 22, 

2022 
1 Year 

9 
Eagle Test 

Software 

Eagle 

V3.3 
N/A ECIT N/A N/A 

10 

Talent 

Microwave Band 

Rejection Filter 

Filter 191016001 N/A N/A N/A 
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5.2.2 Radiated Emission Test System 

No. Name Model S/N Manufacturer Cal. Date 
Cal. 

Interval 

1 
Universal Radio 
Communication 

Tester 
CMU200 123123 R&S October 17,2022 1Year 

2 
Universal Radio 
Communication 

Tester 
CMW500 104178 R&S October 17,2022 1Year 

3 
EMI Test 
Receiver 

ESU40 100307 R&S February 23, 2022 1 Year 

4 
TRILOG 

Broadband 
Antenna 

VULB9163 
VULB9163-

515 
Schwarzbeck 

March 11, 
2022 

1 Year 

5 
Double- ridged 

Waveguide  
Antenna 

ETS-3117 00135890 ETS 
March 9, 

2022 
2 Years 

6 
2-Line V-
Network 

ENV216 101380 R&S February 21, 2022 1 Year 

7 
EMI Test 
Software 

EMC32 
V9.15.00 

N/A R&S N/A N/A 
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5.2.3 Test Environment 

Shielding Room1 (6.0 meters×3.0 meters×2.7 meters) did not exceed following limits along the conducted 

RF performance testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. = 20 %, Max. = 75 % 

Shielding effectiveness > 100 dB 

Ground system resistance < 0.5  

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Control room did not exceed following limits along the EMC testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. =30 %, Max. = 60 % 

Shielding effectiveness > 100 dB 

Electrical insulation > 10 k 

Ground system resistance < 0.5  

Fully-anechoic chamber1 (9.8 meters×6.7 meters×6.7 meters) did not exceed following limits along the 

EMC testing: 

Temperature Min. = 15 ℃, Max. = 35 ℃ 

Relative humidity Min. = 25 %, Max. = 75 % 

Shielding effectiveness > 100 dB 

Electrical insulation > 10 k 

Ground system resistance < 0.5  

VSWR Between 0 and 6 dB, from 1GHz to 18GHz 

Site Attenuation Deviation Between -4 and 4 dB,30MHz to 1GHz 

Uniformity of field strength Between 0 and 6 dB, from 80MHz to 3000 MHz 

5.3 Measurement Uncertainty 

Item(s) Range 
Confidence 

Level 

Calculated 

Uncertainty 

Peak Output Power-Conducted 2402MHz-2480MHz 95% 0.544dB 

Peak Power Spectral Density 2402MHz-2480MHz 95% 0.544dB 

6dB Bandwidth 2402MHz-2480MHz 95% 62.04Hz 

Frequency Band Edges-Conducted 2390MHz-2488.5MHz 95% 0.544dB 

Conducted Emission 9KHz-30MHz 95% 0.89dB 
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Item(s) Range 
Confidence 

Level 

Calculated 

Uncertainty 

Conducted Emission 30MHz-2GHz 95% 0.90dB 

Conducted Emission 2GHz-3.6GHz 95% 0.88dB 

Conducted Emission 3.6GHz-8GHz 95% 0.96dB 

Conducted Emission 8GHz-20GHz 95% 0.94dB 

Conducted Emission 20GHz-22GHz 95% 0.88dB 

Conducted Emission 22GHz-26GHz 95% 0.86dB 

Transmitter Spurious Emission-

Radiated 
9KHz-30MHz 95% 5.66dB 

Transmitter Spurious Emission-

Radiated 
30MHz-1000MHz 95% 4.98dB 

Transmitter Spurious Emission-

Radiated 
1000MHz -18000MHz 95% 5.06dB 

Transmitter Spurious Emission-

Radiated 
18000MHz -40000MHz 95% 5.20dB 

AC Power line Conducted Emission 0.15MHz-30MHz 95% 3.66 dB 
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6. Measurement Results 

6.1 Emission Bandwidth 

6.1.1 Measurement Limt and Method 

Standard Limit(dBm/MHz) 

FCC 47 CFR Part 15.407(b)(1) < -27 

RSS-247 6.2.1.2 < -27 

The measurement method is made according to KDB 789033 C 

1. Set RBW = approximately 1% of the emission bandwidth 

2. Set the VBW > RBW 

3. Detector = Peak. 

4. Trace mode = max hold. 

5. Measure the maximum width of the emission that is 26 dB down from the maximum of the emission. 

Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed 

until the RBW/EBW ratio is approximately 1%. 

6.1.2 Test Setup 

 

The measurement is made according to KDB 789033 

6.1.3 Test Result 

TestMode Antenna Frequency[MHz] 26db EBW [MHz] FL[MHz] FH[MHz] 

11A Ant1 5180 24.32 5167.48 5191.80 

11A Ant1 5200 24.72 5187.24 5211.96 

11A Ant1 5240 24.60 5227.36 5251.96 

11A Ant1 5260 24.04 5247.68 5271.72 

11A Ant1 5280 22.40 5269.52 5291.92 

11A Ant1 5320 24.48 5306.92 5331.40 

11A Ant1 5500 25.84 5487.20 5513.04 

11A Ant1 5580 25.60 5567.56 5593.16 
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11A Ant1 5700 25.24 5686.28 5711.52 

11N20SISO Ant1 5180 26.16 5167.12 5193.28 

11N20SISO Ant1 5200 26.00 5186.48 5212.48 

11N20SISO Ant1 5240 25.56 5227.12 5252.68 

11N20SISO Ant1 5260 25.92 5247.16 5273.08 

11N20SISO Ant1 5280 23.92 5268.28 5292.20 

11N20SISO Ant1 5320 26.04 5307.12 5333.16 

11N20SISO Ant1 5500 25.72 5486.84 5512.56 

11N20SISO Ant1 5580 29.12 5564.68 5593.80 

11N20SISO Ant1 5700 25.12 5687.96 5713.08 

11N40SISO Ant1 5190 65.36 5157.28 5222.64 

11N40SISO Ant1 5230 66.08 5197.20 5263.28 

11N40SISO Ant1 5270 67.04 5237.20 5304.24 

11N40SISO Ant1 5310 64.16 5277.20 5341.36 

11N40SISO Ant1 5510 65.84 5477.28 5543.12 

11N40SISO Ant1 5550 67.04 5517.20 5584.24 

11N40SISO Ant1 5670 65.36 5637.28 5702.64 

11AC20SISO Ant1 5200 24.92 5187.64 5212.56 

11AC20SISO Ant1 5240 24.44 5228.00 5252.44 

11AC20SISO Ant1 5260 27.76 5247.20 5274.96 

11AC20SISO Ant1 5280 25.00 5267.44 5292.44 

11AC20SISO Ant1 5320 25.96 5306.88 5332.84 

11AC20SISO Ant1 5500 27.76 5486.64 5514.40 

11AC20SISO Ant1 5580 24.64 5568.36 5593.00 

11AC20SISO Ant1 5700 26.32 5688.12 5714.44 

11AC40SISO Ant1 5190 57.76 5156.40 5214.16 

11AC40SISO Ant1 5230 62.00 5195.92 5257.92 

11AC40SISO Ant1 5270 54.08 5242.88 5296.96 

11AC40SISO Ant1 5310 61.44 5275.52 5336.96 

11AC40SISO Ant1 5510 56.16 5483.92 5540.08 

11AC40SISO Ant1 5550 62.80 5523.04 5585.84 

11AC40SISO Ant1 5670 49.68 5645.36 5695.04 

11AC80SISO Ant1 5210 142.24 5140.72 5282.96 

11AC80SISO Ant1 5290 108.32 5228.72 5337.04 

11AC80SISO Ant1 5530 141.76 5461.20 5602.96 

11AC80SISO Ant1 5610 101.60 5560.40 5662.00 
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6.1.4 Test Graphs 
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Date: 9.SEP.2022  08:27:38
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11N20SISO-Ant1-5180 

 

11N20SISO-Ant1-5200 

 

11N20SISO-Ant1-5240 
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           -1.34 dB 

    26.160000000 MHz

D1 -21.09 dBm

Date: 9.SEP.2022  09:05:27
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D1 -21.1 dBm

Date: 9.SEP.2022  09:11:22
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    25.560000000 MHz

D1 -21.25 dBm

Date: 9.SEP.2022  09:15:13
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11N20SISO-Ant1-5260 

 

11N20SISO-Ant1-5280 

 

11N20SISO-Ant1-5320 
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Delta 3 [T1 ]

           -1.71 dB 

    25.920000000 MHz

D1 -21.44 dBm

Date: 9.SEP.2022  09:17:55
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           -1.11 dB 

    23.920000000 MHz

D1 -20.67 dBm

Date: 9.SEP.2022  09:21:44
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Offset  13.6 dB
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           -1.67 dB 

    26.040000000 MHz

D1 -21.31 dBm

Date: 9.SEP.2022  09:24:55
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11N20SISO-Ant1-5500 

 

11N20SISO-Ant1-5580 

 

11N20SISO-Ant1-5700 
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            0.37 dB 

    25.720000000 MHz

D1 -22.21 dBm

Date: 9.SEP.2022  09:29:46
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D1 -22.01 dBm

Date: 9.SEP.2022  09:33:50
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    25.120000000 MHz

D1 -22.05 dBm

Date: 9.SEP.2022  09:36:11
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11N40SISO-Ant1-5190 

 

11N40SISO-Ant1-5230 

 

11N40SISO-Ant1-5270 
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    65.360000000 MHz

D1 -20.02 dBm

Date: 9.SEP.2022  09:53:09
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    66.080000000 MHz

D1 -20.64 dBm

Date: 9.SEP.2022  10:00:14
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    67.040000000 MHz

D1 -20.04 dBm

Date: 9.SEP.2022  11:37:56
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11N40SISO-Ant1-5310 

 

11N40SISO-Ant1-5510 

 

11N40SISO-Ant1-5550 
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            0.24 dB 

    64.160000000 MHz

D1 -20.16 dBm

Date: 9.SEP.2022  11:45:50
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    65.840000000 MHz

D1 -21.26 dBm

Date: 9.SEP.2022  11:53:29
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Offset  13.2 dB
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    67.040000000 MHz

D1 -21.44 dBm

Date: 9.SEP.2022  11:57:44
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11N40SISO-Ant1-5670 

 

11AC20SISO-Ant1-5180 

 

11AC20SISO-Ant1-5200 
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    65.360000000 MHz

D1 -20.77 dBm

Date: 9.SEP.2022  12:00:14
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Offset  13.2 dB
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    26.680000000 MHz

D1 -20.64 dBm

Date: 9.SEP.2022  12:23:53
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    24.920000000 MHz

D1 -21.14 dBm

Date: 9.SEP.2022  12:29:03
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11AC20SISO-Ant1-5240 

 

11AC20SISO-Ant1-5260 

 

11AC20SISO-Ant1-5280 

 A 

Att  30 dB*
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Center 5.24 GHz Span 40 MHz4 MHz/
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     5.238720000 GHz
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Delta 3 [T1 ]

           -0.67 dB 

    24.440000000 MHz

D1 -21.19 dBm

Date: 9.SEP.2022  12:31:27
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Offset  13.6 dB
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Center 5.26 GHz Span 40 MHz4 MHz/
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Delta 3 [T1 ]

            3.00 dB 

    27.760000000 MHz

D1 -21.43 dBm

Date: 9.SEP.2022  12:33:57
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Att  30 dB*

Offset  13.5 dB

LVL

Ref  20 dBm

Center 5.28 GHz Span 40 MHz4 MHz/
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    25.000000000 MHz

D1 -20.89 dBm

Date: 9.SEP.2022  12:37:36
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11AC20SISO-Ant1-5320 

 

11AC20SISO-Ant1-5500 

 

11AC20SISO-Ant1-5580 
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Delta 3 [T1 ]

           -0.60 dB 

    25.960000000 MHz

D1 -21.4 dBm

Date: 9.SEP.2022  12:39:56
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Delta 3 [T1 ]

           -1.40 dB 

    27.760000000 MHz

D1 -22.37 dBm

Date: 9.SEP.2022  12:43:45
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Offset  13.4 dB
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    24.640000000 MHz

D1 -21.86 dBm

Date: 9.SEP.2022  12:47:27
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11AC20SISO-Ant1-5700 

 

11AC40SISO-Ant1-5190 

 

11AC40SISO-Ant1-5230 
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    26.320000000 MHz

D1 -22.12 dBm

Date: 9.SEP.2022  12:50:32

 A 

Att  30 dB*
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D1 -18.85 dBm

Date: 9.SEP.2022  13:08:51
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D1 -19.96 dBm

Date: 9.SEP.2022  13:13:23
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            1.86 dB 

    54.080000000 MHz

D1 -20.03 dBm

Date: 9.SEP.2022  13:19:00
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            3.12 dB 

    61.440000000 MHz

D1 -20.12 dBm

Date: 9.SEP.2022  13:23:00
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D1 -20.8 dBm

Date: 9.SEP.2022  13:26:58
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6.2 Occupied channel bandwidth 

6.2.1 Measurement Limit and Method 

Standard Limit(MHz) 

FCC 47 CFR Part 15.407(a) N/A 

RSS-247 6.2 N/A 

The measurement method is made according to KDB 789033 D 

1. Set center frequency to the nominal EUT channel center frequency.  

2. Set span = 1.5 times to 5.0 times the OBW.  

3. Set RBW = 1 % to 5 % of the OBW  

4. Set VBW ≥ 3 · RBW  

5. Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall 

be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.  

6. Use the 99 % power bandwidth function of the instrument (if available).  

7. If the instrument does not have a 99 % power bandwidth function, the trace data points are 

recovered and directly summed in power units. The recovered amplitude data points, beginning at the 

lowest frequency, are placed in a running sum until 0.5 % of the total is reached; that frequency is 

recorded as the lower frequency. The process is repeated until 99.5 % of the total is reached; that 

frequency is recorded as the upper frequency. The 99% occupied bandwidth is the difference between 

these two frequencies.  

6.2.2 Test Setup 

 

The measurement is made according to KDB 789033 
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6.2.3 Test Result 

TestMode Antenna Frequency[MHz] OCB [MHz] FL[MHz] FH[MHz] 

11A Ant1 5180 18 5170.9600 5188.9600 

11A Ant1 5200 18 5190.9200 5208.9200 

11A Ant1 5240 18 5230.9600 5248.9600 

11A Ant1 5260 17.92 5251.0000 5268.9200 

11A Ant1 5280 17.84 5271.1200 5288.9600 

11A Ant1 5320 17.92 5310.9600 5328.8800 

11A Ant1 5500 17.92 5491.0000 5508.9200 

11A Ant1 5580 17.96 5571.0400 5589.0000 

11A Ant1 5700 17.84 5691.0400 5708.8800 

11N20SISO Ant1 5180 18.76 5170.5600 5189.3200 

11N20SISO Ant1 5200 18.72 5190.5600 5209.2800 

11N20SISO Ant1 5240 18.76 5230.5600 5249.3200 

11N20SISO Ant1 5260 18.88 5250.4800 5269.3600 

11N20SISO Ant1 5280 18.68 5270.6800 5289.3600 

11N20SISO Ant1 5320 18.8 5310.5200 5329.3200 

11N20SISO Ant1 5500 18.88 5490.4800 5509.3600 

11N20SISO Ant1 5580 18.92 5570.5200 5589.4400 

11N20SISO Ant1 5700 18.72 5690.5600 5709.2800 

11N40SISO Ant1 5190 37.52 5171.2000 5208.7200 

11N40SISO Ant1 5230 37.52 5211.2000 5248.7200 

11N40SISO Ant1 5270 37.76 5251.2000 5288.9600 

11N40SISO Ant1 5310 37.52 5291.1200 5328.6400 

11N40SISO Ant1 5510 37.52 5491.2000 5528.7200 

11N40SISO Ant1 5550 37.6 5531.2800 5568.8800 

11N40SISO Ant1 5670 37.36 5651.2800 5688.6400 

11AC20SISO Ant1 5180 18.64 5170.6400 5189.2800 

11AC20SISO Ant1 5200 18.64 5190.6000 5209.2400 

11AC20SISO Ant1 5240 18.52 5230.7200 5249.2400 

11AC20SISO Ant1 5260 18.72 5250.6400 5269.3600 

11AC20SISO Ant1 5280 18.52 5270.7600 5289.2800 

11AC20SISO Ant1 5320 18.64 5310.6000 5329.2400 

11AC20SISO Ant1 5500 18.64 5490.6800 5509.3200 

11AC20SISO Ant1 5580 18.64 5570.7200 5589.3600 

11AC20SISO Ant1 5700 18.52 5690.7200 5709.2400 

11AC40SISO Ant1 5190 37.2 5171.2800 5208.4800 

11AC40SISO Ant1 5230 37.28 5211.3600 5248.6400 

11AC40SISO Ant1 5270 37.2 5251.4400 5288.6400 

11AC40SISO Ant1 5310 37.12 5291.3600 5328.4800 

11AC40SISO Ant1 5510 37.12 5491.4400 5528.5600 

11AC40SISO Ant1 5550 37.12 5531.4400 5568.5600 
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11AC40SISO Ant1 5670 37.04 5651.4400 5688.4800 

11AC80SISO Ant1 5210 76.16 5171.7600 5247.9200 

11AC80SISO Ant1 5290 76.16 5251.7600 5327.9200 

11AC80SISO Ant1 5530 76.32 5491.9200 5568.2400 

11AC80SISO Ant1 5610 76 5572.0800 5648.0800 
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6.2.4 Test Graphs 
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11N40SISO-Ant1-5310 
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11N40SISO-Ant1-5550 
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11N40SISO-Ant1-5670 
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11AC20SISO-Ant1-5200 
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11AC20SISO-Ant1-5320 
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11AC20SISO-Ant1-5580 
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11AC20SISO-Ant1-5700 
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11AC40SISO-Ant1-5230 
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11AC80SISO-Ant1-5290 

 

11AC80SISO-Ant1-5530 

 

11AC80SISO-Ant1-5610 
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6.3 Maximum conducted output power  

6.3.1 Measurement Limit and Method 

Standard Limit (dBm) EIRP Limit (dBm) 

FCC 47 Part 15.247(b)(3) <30 <36 

RSS-247 5.4(d) <30 <36 

The measurement method SA-1 is made according to KDB 789033 E 

1. Set span to encompass the entire emission bandwidth (EBW) (or, alternatively, the entire 99% 

occupied bandwidth) of the signal. 

2. Set RBW=1MHz 

3. Set VBW≥3MHz 

4. Number of points in sweep ≥ 2 × span / RBW. (This ensures that bin-to-bin spacing is ≤ RBW/2, so 

that narrowband signals are not lost between frequency bins.) 

5. Sweep time = auto. 

6. Detector = power averaging (rms), if available. Otherwise, use sample detector mode. 

7. If transmit duty cycle < 98%, use a video trigger with the trigger level set to enable triggering only on 

full power pulses. Transmitter must operate at maximum power control level for the entire duration of 

every sweep. If the EUT transmits continuously (i.e., with no off intervals) or at duty cycle ≥ 98%, and if 

each transmission is entirely at the maximum power control level, then the trigger shall be set to “free 

run.” 

8. Trace average at least 100 traces in power averaging (rms) mode. 

9. Compute power by integrating the spectrum across the EBW (or, alternatively, the entire 99% 

occupied bandwidth) of the signal using the instrument’s band power measurement function with band 

limits set equal to the EBW (or occupied bandwidth) band edges. If the instrument does not have a band 

power function, sum the spectrum levels (in power units) at 1 MHz intervals extending across the EBW 

(or, alternatively, the entire 99% occupied bandwidth) of the spectrum. 
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6.3.2 Test setup 

 

 

 

6.3.3 Test Result Channel Power  

Test 

Mode 

Tx power 

level 

Frequency

[MHz] 

Channel Power 

[dBm] 

Duty Cycle 

[%] 

DC 

Factor[dBm] 

Result 

[dBm] 

EIRP 

[dBm] 

11A 19 5180 15.24 97.20 0.12 15.36 18.67 

11A 19 5200 14.33 96.53 0.15 14.48 17.79 

11A 19 5240 14.01 97.22 0.12 14.13 17.44 

11A 19 5260 13.31 96.53 0.15 13.46 16.77 

11A 19 5280 13.48 96.53 0.15 13.63 16.94 

11A 19 5320 13.37 96.53 0.15 13.52 16.83 

11A 19 5500 12.61 96.53 0.15 12.76 16.07 

11A 19 5580 12.70 96.53 0.15 12.85 16.16 

11A 19 5700 12.84 96.53 0.15 12.99 16.3 

11N20SISO 19 5180 13.93 96.30 0.16 14.09 17.4 

11N20SISO 19 5200 13.32 96.30 0.16 13.48 16.79 

11N20SISO 19 5240 12.95 96.30 0.16 13.11 16.42 

11N20SISO 19 5260 13.13 96.30 0.16 13.29 16.6 

11N20SISO 19 5280 13.47 96.30 0.16 13.63 16.94 

11N20SISO 19 5320 13.19 97.01 0.13 13.32 16.63 

11N20SISO 19 5500 12.56 97.01 0.13 12.69 16 

11N20SISO 19 5580 12.50 97.01 0.13 12.63 15.94 

11N20SISO 19 5700 12.73 97.01 0.13 12.86 16.17 

11N40SISO 19 5190 13.46 92.86 0.32 13.78 17.09 

11N40SISO 19 5230 12.70 94.20 0.26 12.96 16.27 

11N40SISO 19 5270 13.20 94.20 0.26 13.46 16.77 

11N40SISO 19 5310 13.50 94.20 0.26 13.76 17.07 

11N40SISO 19 5510 11.92 92.86 0.32 12.24 15.55 

11N40SISO 19 5550 11.96 94.20 0.26 12.22 15.53 
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11N40SISO 19 5670 12.67 94.20 0.26 12.93 16.24 

11AC20SISO 19 5180 13.95 97.04 0.13 14.08 17.39 

11AC20SISO 19 5200 13.54 97.04 0.13 13.67 16.98 

11AC20SISO 19 5240 13.24 97.04 0.13 13.37 16.68 

11AC20SISO 19 5260 13.22 96.32 0.16 13.38 16.69 

11AC20SISO 19 5280 13.36 97.06 0.13 13.49 16.8 

11AC20SISO 19 5320 12.94 97.04 0.13 13.07 16.38 

11AC20SISO 19 5500 12.35 96.32 0.16 12.51 15.82 

11AC20SISO 19 5580 12.39 97.06 0.13 12.52 15.83 

11AC20SISO 19 5700 12.68 96.32 0.16 12.84 16.15 

11AC40SISO 19 5190 13.97 92.86 0.32 14.29 17.6 

11AC40SISO 19 5230 13.36 92.86 0.32 13.68 16.99 

11AC40SISO 19 5270 13.05 94.20 0.26 13.31 16.62 

11AC40SISO 19 5310 13.45 94.20 0.26 13.71 17.02 

11AC40SISO 19 5510 12.00 92.86 0.32 12.32 15.63 

11AC40SISO 19 5550 11.81 94.20 0.26 12.07 15.38 

11AC40SISO 19 5670 12.58 94.20 0.26 12.84 16.15 

11AC80SISO 19 5210 13.03 86.49 0.63 13.66 16.97 

11AC80SISO 19 5290 13.38 89.19 0.50 13.88 17.19 

11AC80SISO 19 5530 11.83 89.19 0.50 12.33 15.64 

11AC80SISO 19 5610 12.33 88.89 0.51 12.84 16.15 

 

Note：The Duty Cycle Factor is compensated in the graph. 

     Using the MTK platform software set by default by the customer. 
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6.3.4 Test Graphs Channel Power  
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11A-Ant1-5260-----13.31-96.53-0.15 
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11N20SISO-Ant1-5180-----13.93-96.30-0.16 

 

11N20SISO-Ant1-5200-----13.32-96.30-0.16 

 

11N20SISO-Ant1-5240-----12.95-96.30-0.16 

Att  40 dB

 A 

*

Offset  13.4 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.1802 GHz Span 40 MHz4 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth            26.16 MHz  Power                14.09 dBm

 

SWP    98 of   300

Date: 9.SEP.2022  09:06:14

Att  40 dB

 A 

*

Offset  13.4 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.19948 GHz Span 40 MHz4 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth               26 MHz  Power                13.48 dBm

 

SWP    96 of   300

Date: 9.SEP.2022  09:12:11

Att  40 dB

 A 

*

Offset  13.4 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.2399 GHz Span 40 MHz4 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth            25.56 MHz  Power                13.11 dBm

 

SWP    95 of   300

Date: 9.SEP.2022  09:16:02



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 55 of 111 
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11N40SISO-Ant1-5190-----13.46-92.86-0.32 
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11N40SISO-Ant1-5310-----13.50-94.20-0.26 

 

11N40SISO-Ant1-5510-----11.92-92.86-0.32 

 

11N40SISO-Ant1-5550-----11.96-94.20-0.26 

Att  40 dB

 A 

*

Offset  14.2 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.30928 GHz Span 80 MHz8 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth            64.16 MHz  Power                13.76 dBm

 

SWP    94 of   300

Date: 9.SEP.2022  11:46:38

Att  40 dB

 A 

*

Offset  13.4 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.5102 GHz Span 80 MHz8 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth            65.84 MHz  Power                12.24 dBm

 

SWP    93 of   300

Date: 9.SEP.2022  11:54:16

Att  40 dB

 A 

*

Offset  13.4 dB

LVL

Ref  30 dBm

3DB

RBW 1 MHz*

* VBW 3 MHz

SWT 35 ms

Center 5.55072 GHz Span 80 MHz8 MHz/  

 

*1 RM

VIEW

-60

-50

-40

-30

-20

-10

0

10

20

 Tx Channel

 Bandwidth            67.04 MHz  Power                12.22 dBm

 

SWP    92 of   300

Date: 9.SEP.2022  11:58:32



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 59 of 111 
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11AC20SISO-Ant1-5320-----12.94-97.04-0.13 
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11AC40SISO-Ant1-5550-----11.81-94.20-0.26 

 

11AC40SISO-Ant1-5670-----12.58-94.20-0.26 
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11AC80SISO-Ant1-5290-----13.38-89.19-0.50 
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6.4 Maximum power spectral density  

6.4.1 Measurement Limit and Method 

Standard Limit (dBm/MHz) EIRP Limit (dBm/MHz) 

FCC 47 CFR Part 15.407(a)(1)(iv) ≤11 ≤11 

RSS-247 6.2.1.1 
U-NII-1: ≤6.7 

U-NII-2a: ≤11 
≤10 

The measurement method is made according to KDB 789033 F 

1. Create an average power spectrum for the EUT operating mode being tested by following the 

instructions in II.E.2. for measuring maximum conducted output power using a spectrum analyzer or EMI 

receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to, 

but not including, the step labeled, “Compute power….” (This procedure is required even if the maximum 

conducted output power measurement was performed using a power meter, method PM.)  

2. Use the peak search function on the instrument to find the peak of the spectrum and record its 

value. 

3. Make the following adjustments to the peak value of the spectrum, if applicable:  

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where x is the duty cycle, to the 

peak of the spectrum.  

b) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1 dB 

to the final result to compensate for the difference between linear averaging and power averaging.  

4. The result is the Maximum PSD over 1 MHz reference bandwidth.  

5. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above 

procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in 

Section 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a measurement 

bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may 

need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500 kHz, “provided that the 

measured power is integrated over the full reference bandwidth” to show the total power over the 

specified measurement bandwidth (i.e., 1 MHz, or 500 kHz). If measurements are performed using a 

reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 kHz bandwidth, 

the following adjustments to the procedures apply: 

a) Set RBW ≥ 1/T, where T is defined in II.B.l.a).  

b) Set VBW ≥ 3 RBW.  
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c) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10 log (500 kHz/RBW) to 

the measured result, whereas RBW (<500 kHz) is the reduced resolution bandwidth of the spectrum 

analyzer set during measurement.  

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10 log (1MHz/RBW) to the 

measured result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of spectrum analyzer set 

during measurement.  

e) Care must be taken to ensure that the measurements are performed during a period of 

continuous transmission or are corrected upward for duty cycle.  

Note: As a practical matter, it is recommended to use reduced RBW of 100 kHz for steps 5.c) and 5.d) 

above, since RBW=100 KHZ is available on nearly all spectrum analyzers. 

6.4.2 Test setup 

 

 

 

6.4.3 Test Result 

TestMode Antenna Frequency[MHz] Result [dBm/MHz] EIRP Limit[dBm/MHz] Verdict 

11A Ant1 5180 5.46 8.77 ≤11.00 PASS 

11A Ant1 5200 4.37 7.68 ≤11.00 PASS 

11A Ant1 5240 4.13 7.44 ≤11.00 PASS 

11A Ant1 5260 3.35 6.66 ≤11.00 PASS 

11A Ant1 5280 3.62 6.93 ≤11.00 PASS 

11A Ant1 5320 3.32 6.63 ≤11.00 PASS 

11A Ant1 5500 2.44 5.75 ≤11.00 PASS 

11A Ant1 5580 2.52 5.83 ≤11.00 PASS 

11A Ant1 5700 2.73 6.04 ≤11.00 PASS 

11N20SISO Ant1 5180 3.62 6.93 ≤11.00 PASS 
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11N20SISO Ant1 5200 3.08 6.39 ≤11.00 PASS 

11N20SISO Ant1 5240 2.9 6.21 ≤11.00 PASS 

11N20SISO Ant1 5260 2.92 6.23 ≤11.00 PASS 

11N20SISO Ant1 5280 3.47 6.78 ≤11.00 PASS 

11N20SISO Ant1 5320 2.82 6.13 ≤11.00 PASS 

11N20SISO Ant1 5500 2.16 5.47 ≤11.00 PASS 

11N20SISO Ant1 5580 2.09 5.4 ≤11.00 PASS 

11N20SISO Ant1 5700 2.41 5.72 ≤11.00 PASS 

11N40SISO Ant1 5190 0.49 3.8 ≤11.00 PASS 

11N40SISO Ant1 5230 -0.16 3.15 ≤11.00 PASS 

11N40SISO Ant1 5270 0.22 3.53 ≤11.00 PASS 

11N40SISO Ant1 5310 0.42 3.73 ≤11.00 PASS 

11N40SISO Ant1 5510 -1.16 2.15 ≤11.00 PASS 

11N40SISO Ant1 5550 -1.27 2.04 ≤11.00 PASS 

11N40SISO Ant1 5670 -0.4 2.91 ≤11.00 PASS 

11AC20SISO Ant1 5180 3.59 6.9 ≤11.00 PASS 

11AC20SISO Ant1 5200 3.38 6.69 ≤11.00 PASS 

11AC20SISO Ant1 5240 3.21 6.52 ≤11.00 PASS 

11AC20SISO Ant1 5260 3.02 6.33 ≤11.00 PASS 

11AC20SISO Ant1 5280 3.27 6.58 ≤11.00 PASS 

11AC20SISO Ant1 5320 2.65 5.96 ≤11.00 PASS 

11AC20SISO Ant1 5500 1.95 5.26 ≤11.00 PASS 

11AC20SISO Ant1 5580 2.02 5.33 ≤11.00 PASS 

11AC20SISO Ant1 5700 2.41 5.72 ≤11.00 PASS 

11AC40SISO Ant1 5190 1.08 4.39 ≤11.00 PASS 

11AC40SISO Ant1 5230 0.49 3.8 ≤11.00 PASS 

11AC40SISO Ant1 5270 0.16 3.47 ≤11.00 PASS 

11AC40SISO Ant1 5310 0.4 3.71 ≤11.00 PASS 

11AC40SISO Ant1 5510 -1.07 2.24 ≤11.00 PASS 

11AC40SISO Ant1 5550 -1.37 1.94 ≤11.00 PASS 

11AC40SISO Ant1 5670 -0.38 2.93 ≤11.00 PASS 

11AC80SISO Ant1 5210 -2.8 0.51 ≤11.00 PASS 

11AC80SISO Ant1 5290 -2.04 1.27 ≤11.00 PASS 

11AC80SISO Ant1 5530 -3.99 -0.68 ≤11.00 PASS 

11AC80SISO Ant1 5610 -3.11 0.2 ≤11.00 PASS 

 

Note：1.The Result and Limit Unit is dBm/500 kHz in the band 5.725−5.85 GHz. 

      2.The Duty Cycle Factor and RBW Factor is compensated in the graph. 
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6.4.4 Test Graphs 
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11A-Ant1-5240-4.01-0.12-0.00-0.00 
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11AC20SISO-Ant1-5240-3.08-0.13-0.00-0.00 

 

11AC20SISO-Ant1-5260-2.86-0.16-0.00-0.00 

 

11AC20SISO-Ant1-5280-3.14-0.13-0.00-0.00 

 A 

Att  30 dB*

3DB

RBW 1 MHz

SWT 20 ms

*

Offset  13.4 dB

LVL

Ref  20 dBm

Center 5.24 GHz Span 40 MHz4 MHz/

 

* VBW 3 MHz

 

*1 RM

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   100 of   100

1

Marker 1 [T1 ]

            3.21 dBm

     5.241282051 GHz

Date: 9.SEP.2022  12:32:26

 A 

Att  30 dB*

3DB

RBW 1 MHz

SWT 20 ms

*

Offset  13.8 dB

LVL

Ref  20 dBm

Center 5.26 GHz Span 40 MHz4 MHz/

 

* VBW 3 MHz

 

*1 RM

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   100 of   100

1

Marker 1 [T1 ]

            3.02 dBm

     5.258846154 GHz

Date: 9.SEP.2022  12:34:55

 A 

Att  30 dB*

3DB

RBW 1 MHz

SWT 20 ms

*

Offset  13.7 dB

LVL

Ref  20 dBm

Center 5.28 GHz Span 40 MHz4 MHz/

 

* VBW 3 MHz

 

*1 RM

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   100 of   100

1

Marker 1 [T1 ]

            3.27 dBm

     5.281089744 GHz

Date: 9.SEP.2022  12:38:35



 

 

Report No: I22I30121-SRD04-V01 

Industrial Internet Innovation Center (Shanghai) Co.,Ltd.  Page 79 of 111 
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11AC20SISO-Ant1-5700-2.25-0.16-0.00-0.00 
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11AC40SISO-Ant1-5270--0.10-0.26-0.00-0.00 
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11AC80SISO-Ant1-5290--2.54-0.50-0.00-0.00 

 

11AC80SISO-Ant1-5530--4.49-0.50-0.00-0.00 

 

11AC80SISO-Ant1-5610--3.62-0.51-0.00-0.00 
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6.5 Band Edges measurements 

6.5.1 Measurement Limit and Method 

Standard Limit(dBm/MHz) 

FCC 47 CFR Part 15.407(b)(1) < -27 

RSS-247 6.2.1.2 < -27 

Note:The test doesn’t add the antenna gain to the test plots. 

The measurement method is made according to KDB 789033 G(2) 

1. For all measurements, follow the requirements in II.G.3. “General Requirements for Unwanted 

Emissions Measurements.”  

2. At frequencies below 1000 MHz, use the procedure described in II.G.4. “Procedure for Unwanted 

Emissions Measurements Below 1000 MHz.”  

3. At frequencies above 1000 MHz, use the procedure for maximum emissions described in II.G.5., 

“Procedure for Unwanted Emissions Measurements Above 1000 MHz.”  

(i) Sections 15.407(b)(1) to (b)(3) specify the unwanted emission limits for the U-NII-1 and U-NII-2 

bands. As specified, emissions above 1000 MHz that are outside of the restricted bands are subject to a 

peak emission limit of -27 dBm/MHz. 

(ii) Section 15.407(b)(4) specifies the unwanted emission limit for the U-NII-3 band. A band emissions 

mask is specified in Section 15.407(b)(4)(i). The emission limits are in terms of a Peak detector. An 

alternative to the band emissions mask is specified in Section 15.407(b)(4)(ii). The alternative limits are 

based on the highest antenna gain specified in the filing. There are also marketing and importation 

restrictions for the devices using the alternative limit. 

 

6.5.2 Test Setup 
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6.5.3 Test Result B1/2/3 

TestMode Antenna ChName Frequency[MHz] Result[dBm] Limit[dBm] Verdict 

11A Ant1 Low 5180 -32.09 ≤-27 PASS 

11A Ant1 High 5320 -36.99 ≤-27 PASS 

11A Ant1 Low 5500 -34.23 ≤-27 PASS 

11A Ant1 High 5700 -35.88 ≤-27 PASS 

11N20SISO Ant1 Low 5180 -35.37 ≤-27 PASS 

11N20SISO Ant1 High 5320 -36.24 ≤-27 PASS 

11N20SISO Ant1 Low 5500 -34.13 ≤-27 PASS 

11N20SISO Ant1 High 5700 -35.69 ≤-27 PASS 

11N40SISO Ant1 Low 5190 -33.27 ≤-27 PASS 

11N40SISO Ant1 High 5310 -32.8 ≤-27 PASS 

11N40SISO Ant1 Low 5510 -33.71 ≤-27 PASS 

11N40SISO Ant1 High 5670 -37.57 ≤-27 PASS 

11AC20SISO Ant1 Low 5180 -34.58 ≤-27 PASS 

11AC20SISO Ant1 High 5320 -35.39 ≤-27 PASS 

11AC20SISO Ant1 Low 5500 -33.93 ≤-27 PASS 

11AC20SISO Ant1 High 5700 -36.54 ≤-27 PASS 

11AC40SISO Ant1 Low 5190 -30.22 ≤-27 PASS 

11AC40SISO Ant1 High 5310 -33.53 ≤-27 PASS 

11AC40SISO Ant1 Low 5510 -31.97 ≤-27 PASS 

11AC40SISO Ant1 High 5670 -39.05 ≤-27 PASS 

11AC80SISO Ant1 Low 5210 -30.07 ≤-27 PASS 

11AC80SISO Ant1 High 5290 -30.69 ≤-27 PASS 

11AC80SISO Ant1 Low 5530 -31.26 ≤-27 PASS 

11AC80SISO Ant1 High 5610 -38.11 ≤-27 PASS 
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6.5.5 Test Graphs B1/2/3 
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11N20SISO-Ant1-Low-5500-5.55 

 

11N20SISO-Ant1-High-5700-5.82 

 

11N40SISO-Ant1-Low-5190-3.96 
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3DB

RBW 100 kHz

SWT 20 ms

*

VBW 300 kHz*

 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   300 of   300

1

Marker 1 [T1 ]

            5.55 dBm

     5.501250000 GHz

2

Marker 2 [T1 ]

          -33.08 dBm

     5.470000000 GHz

3

Marker 3 [T1 ]

          -34.13 dBm

     5.468461538 GHz

D1 -27 dBm

Date: 9.SEP.2022  09:31:02

 A 

Att  30 dB*

Offset  16.8 dB

LVL

Ref  20 dBm

Start 5.69 GHz Stop 5.75 GHz6 MHz/

 

3DB

RBW 100 kHz

SWT 20 ms

*

VBW 300 kHz*

 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   300 of   300

1

Marker 1 [T1 ]

            5.82 dBm

     5.701153846 GHz

2

Marker 2 [T1 ]

          -35.37 dBm

     5.725000000 GHz

3

Marker 3 [T1 ]

          -35.69 dBm

     5.725865385 GHz

D1 -27 dBm

Date: 9.SEP.2022  09:37:28
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Date: 9.SEP.2022  09:54:38
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11N40SISO-Ant1-High-5310-4.04 
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11N40SISO-Ant1-High-5670-3.21 
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11AC20SISO-Ant1-Low-5180-7.09 

 

11AC20SISO-Ant1-High-5320-5.62 

 

11AC20SISO-Ant1-Low-5500-5.34 
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Date: 9.SEP.2022  12:25:23
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Date: 9.SEP.2022  12:45:01
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11AC20SISO-Ant1-High-5700-5.78 

 

11AC40SISO-Ant1-Low-5190-4.34 

 

11AC40SISO-Ant1-High-5310-3.89 
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 A 

Att  30 dB*

Offset  17.2 dB

LVL

Ref  20 dBm

Start 5.3 GHz Stop 5.46 GHz16 MHz/

 

3DB

RBW 100 kHz

SWT 20 ms

*

VBW 300 kHz*

 

1 PK

VIEW

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

SWP   113 of   300

1

Marker 1 [T1 ]

            3.89 dBm

     5.307435897 GHz

2

Marker 2 [T1 ]

          -34.36 dBm

     5.350000000 GHz

3

Marker 3 [T1 ]

          -33.53 dBm

     5.351794872 GHz

D1 -27 dBm

Date: 9.SEP.2022  13:24:17
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11AC40SISO-Ant1-Low-5510-2.41 

 

11AC40SISO-Ant1-High-5670-3.06 

 

11AC80SISO-Ant1-Low-5210-1.04 
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11AC80SISO-Ant1-High-5290-1.25 

 

11AC80SISO-Ant1-Low-5530--0.52 

 

11AC80SISO-Ant1-High-5610-0.48 
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6.6 Transmitter Spurious Emission 

6.6.1 Measurement Limit and Method 

Standard Limit(dBμV/m) 

FCC 47 CFR Part 15.209 & 15.407(b)(9),(10) 
Peak 74 

Average 54 

RSS-Gen 8.9,8.10 

RSS-247 6.2.1.2 

Peak 74 

Average 54 

The measurement is made according to KDB 789033 

Set the spectrum analyzer in the following: 

Below 1GHz: 

a) Follow the requirements in II.G.3. “General Requirements for Unwanted Emissions Measurements.” 

b) Compliance shall be demonstrated using CISPR quasi-peak detection; however, peak detection is 

permitted as an alternative to quasi-peak detection. 

Detector: Peak and Quasi-Peak 

RBW=100kHz / VBW=300kHz / Sweep=AUTO 

Above 1GHz (detector: Peak): 

a) Follow the requirements in II.G.3, “General Requirements for Unwanted Emissions Measurements.”  

b) Maximum emission levels are measured by setting the analyzer as follows:  

(i) RBW = 1 MHz.  

(ii) VBW ≥ 3 MHz.  

(iii) Detector = Peak.  

(iv) Sweep time = auto.  

(v) Trace mode = max hold.  

(vi) Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not continuous, 

the time required for the trace to stabilize will increase by a factor of approximately 1/x, where x is the duty 

cycle. For example, at 50% duty cycle, the measurement time will increase by a factor of two relative to 

measurement time for continuous transmission.  

Limit in restricted band: 

Frequency of emission (MHz) Field strength(dBμV/m) Measurement distance(m) 

0.009-0.490 129-94 3 

0.490-1.705 74-63 3 

1.705-30 70 3 
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30-88 40.0 3 

88-216 43.5 3 

216-960 46.0 3 

Above 960 54.0 3 

Note: for frequency range below 960MHz, the limit in 15.209 is defined in 10m test distance. The limit used 

above is calculated from 10m to 3m 

 

6.5.1 Test Setup 

Below 1GHz Test Setup 

 

Above 1GHz Test Setup 

 

 

Test procedures 

The measurement was applied in a semi-anechoic chamber. While testing for spurious  

emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output  

terminal of the antenna.  

Tabletop devices shall be placed on a nonconducting platform with nominal top surface  

dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table height shall be 80  

cm above the reference ground plane. For emission measurements above 1 GHz, the table  
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height shall be 1.5 m.  

The turntable rotated 360 degrees to determine the position of the maximum emission level.  

The EUT was set 3 meters away from the receiving antenna which was mounted on an antenna  

mast. The antenna moved up and down between from 1meter to 4 meters to find out the  

maximum emission level.  

The EUT was tested according to KDB 789033 D02: Section G.    

The radiated emission was measured using the Spectrum Analyzer with the resolutions  

bandwidth set as:  

RBW = 300 Hz, VBW = 1 kHz (9 kHz~150 kHz);  

RBW = 10 kHz, VBW = 30 kHz (150 kHz~30MHz);  

RBW = 100 kHz, VBW = 300 kHz (30MHz~1GHz for PK)  

RBW = 1MHz, VBW = 3MHz (>1GHz for PK);  

Remark:    

1. Factor= Antenna Factor + Cable Loss (-Amplifier, is employed)  

2. Measured level= Original Receiver Reading + Factor    

3. Margin = Limit – Measured level           

4. If the PK measured level is lower than AV limit, the AV test can be elided 

The test data below 30MHz is more than 20dB lower than the limit value, so it is not provided in the report. 

Modulation type and data rate tested (Only worst case result is given below): 

U-NII-1: 

Mode Data rate Channel 

802.11n-HT20 MCS0 48(5240MHz) 

U-NII-2a: 

Mode  Data rate Channel 

802.11n-HT20 MCS0 64(5320MHz) 

U-NII-2c 

Mode  Data rate Channel 

802.11n-HT20 MCS0 100(5500MHz) 
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6.5.2 Measurement Results 

U-NII-1 

Radiated Spurious Emission 

(802.11n-20MHz, ch48, 30MHz-1GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch48, 1 GHz-8 GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch48, 8GHz-18GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch48, 18GHz-26.5GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch48, 26.5 GHz-40 GHz) 
/ 

 

/ 
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802.11n-20MHz 

Channel 48( 30MHz ~1GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

56.4 11.14 -12.2 23.34 H 

338.9 25.33 -9.5 34.83 H 

Channel 48( 1GHz ~ 8GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

4070.2 45.12 1.3 43.82 H 

4667.0 43.6 1.3 42.3 H 

5769.0 45.05 2.2 42.85 H 

6314.0 44.8 3 41.8 H 

6769.0 46.05 3.6 42.45 H 

7348.8 44.69 3.9 40.79 V 

Channel 48( 8GHz ~ 18GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

12055.8 49.27 10.2 39.07 V 

13678.2 49.65 11.6 38.05 V 

14004.0 48.77 12.4 36.37 V 

14483.6 48.74 12.5 36.24 V 

15714.2 63.82 14.6 49.22 V 

16303.2 52.03 16.1 35.93 V 

Channel 48( 1GHz ~ 8GHz )(Average) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

15714.2 51.77 14.6 37.17 V 

Note:  

1. The test data below 30MHz is more than 20dB lower than the limit value, so it is not provided in the 

report. 
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U-NII-2a 

Radiated Spurious Emission 

(802.11n-20MHz, ch64, 30MHz-1GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch64, 1 GHz-8 GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch64, 8GHz-18GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch64, 18GHz-26.5GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch64, 26.5 GHz-40 GHz) 
/ 

 

/ 
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802.11n-20MHz 

Channel 64( 30MHz ~1GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

40.1 12.93 -12.8 25.73 H 

339.4 24.41 -9.5 33.91 H 

Channel 64( 1GHz ~ 8GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

4149.0 44.27 1.3 42.97 H 

4550.8 44.26 1.3 42.96 H 

4760.4 43.75 1.5 42.25 H 

5772.0 43.73 2.2 41.53 H 

6311.4 44.87 3 41.87 H 

7061.6 45.44 4.4 41.04 H 

Channel 64( 8GHz ~ 18GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

10863.6 46.14 7 39.14 H 

12053.2 48.6 10.2 38.4 H 

13678.8 49.82 11.6 38.22 V 

14002.0 48.58 12.4 36.18 H 

14486.8 47.81 12.5 35.31 H 

15966.0 55.76 15.1 40.66 H 

Channel 64( 8GHz ~ 18GHz )(Average) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

15966.0 43.95 15.1 28.85 H 

Note:  

1. The test data below 30MHz is more than 20dB lower than the limit value, so it is not provided in the 

report. 
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U-NII-2c 

Radiated Spurious Emission 

(802.11n-20MHz, ch100, 30MHz-1GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch100, 1 GHz-8 GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch100, 8GHz-18GHz) 

Radiated Spurious Emission 

(802.11n-20MHz, ch100, 18GHz-26.5GHz) 

  

Radiated Spurious Emission 

(802.11n-20MHz, ch100, 26.5 GHz-40 GHz) 
/ 

 

/ 
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802.11n-20MHz 

Channel 100( 30MHz ~1GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

33.5 15.5 -14.1 29.6 H 

342.7 24.71 -9.5 34.21 H 

Channel 100( 1GHz ~ 8GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

4593.0 43.34 1.1 42.24 V 

4787.4 42.93 1.5 41.43 H 

4988.2 42.74 3.7 39.04 H 

6213.0 42.46 2.8 39.66 V 

6699.0 45.94 3.9 42.04 V 

7052.4 45.91 4.4 41.51 H 

Channel 100( 8GHz ~ 18GHz ) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

11936.0 48.08 9.5 38.58 V 

13675.8 49.46 11.6 37.86 V 

14005.6 49.26 12.4 36.86 V 

14486.4 48.91 12.5 36.41 H 

16303.8 49.69 16.1 33.59 H 

16499.6 59.48 16.7 42.78 V 

Channel 100( 8GHz ~ 18GHz )(Average) 

Frequency(MHz) Result(dBuV/m) ARpl (dB) PMea(dBuV/m) Polarity 

15781.0 47.92 14.8 33.12 V 

Note:  

1. The test data below 30MHz is more than 20dB lower than the limit value, so it is not provided in the 

report. 
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6.7 Frequency Stability 

Manufacturers ensured the EUT meet the requirement of frequency stability, such that an emission 

is maintained within the band of operation under all conditions of normal operation as specified in the 

user’s manual.(According to15.407(g)). 
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6.8 Emissions in Restricted Bands 

6.8.1 Measurement Limit: 

Standard Limit (dBμV/m) 

FCC 47 CFR Part 15.209 & 

15.407(b)(9),(10) 

Peak 74 

Average 54 

The measurement is made according to KDB 789033. 

For maximum emissions measurements, follow the procedures described in II.G.5., “Procedures for 

Unwanted Maximum Emissions Measurements above 1000 MHz,” except for the following changes:  

1. Set RBW = 100 kHz  

2. Set VBW ≥ 3 × RBW  

3. Perform a band-power integration across the 1 MHz bandwidth in which the band-edge emission 

level is to be measured. CAUTION: You must ensure that the spectrum analyzer or EMI receiver is set for 

peak-detection and max-hold for this measurement.  

For average emissions measurements, follow the procedures described in II.G.6., “Procedures for 

Average Unwanted Emissions Measurements above 1000 MHz,” except for the following changes: 

1. Set RBW = 100 kHz 

2. Set VBW ≥ 3 × RBW 

3. Perform a band-power integration across the 1 MHz bandwidth in which the band-edge emission level 

is to be measured. 

 

6.8.2 Test Result 

U-NII-1 : 

Band Edges (802.11n-20MHz, 5180MHz) 

Peak detector AV detector 
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Band Edges (802.11n-20MHz, 5240MHz) 

Peak detector AV detector 

  

 

U-NII-2a : 

Band Edges (802.11n-20MHz, 5260MHz) 

Peak detector AV detector 

  

Band Edges (802.11n-20MHz, 5320MHz) 

Peak detector AV detector 
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U-NII-2c : 

Band Edges (802.11n-20MHz, 5500MHz) 

Peak detector AV detector 

  

Band Edges (802.11n-20MHz, 5700MHz) 

Peak detector AV detector 
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6.9 AC Powerline Conducted Emission  

6.9.1 Method of Measurement: ANSI C63.10-2013-clause 6.2 

1. The one EUT cable configuration and arrangement and mode of operation that produced the emission 

with the highest amplitude relative to the limit is selected for the final measurement, while applying 

the appropriate modulating signal to the EUT.  

2. If the EUT is relocated from an exploratory test site to a final test site, the highest emissions shall be 

remaximized at the final test location before final ac power-line conducted emission measurements 

are performed.  

3. The final test on all current-carrying conductors of all of the power cords to the equipment that 

comprises the EUT (but not the cords associated with other non-EUT equipment in the system) is then 

performed for the full frequency range for which the EUT is being tested for compliance without further 

variation of the EUT arrangement, cable positions, or EUT mode of operation.  

4. If the EUT is comprised of equipment units that have their own separate ac power connections, e.g., 

floor-standing equipment with independent power cords for each shelf that are able to connect directly 

to the ac power network, each current-carrying conductor of one unit is measured while the other 

units are connected to a second (or more) LISN(s). All units shall be separately measured. If a power 

strip is provided by the manufacturer, to supply all of the units making up the EUT, only the conductors 

in the power cord of the power strip shall be measured. 

If the EUT uses a detachable antenna, these measurements shall be made with a suitable dummy load 

connected to the antenna output terminals; otherwise, the tests shall be made with the antenna 

connected and, if adjustable, fully extended. When measuring the ac conducted emissions from a device 

that operates between 150 kHz and 30 MHz a non-detachable antenna may be replaced with a dummy 

load for the measurements within the fundamental emission band of the transmitter, but only for those 

measurements.36 Record the six highest EUT emissions relative to the limit of each of the current-carrying 

conductors of the power cords of the equipment that comprises the EUT over the frequency range 

specified by the procuring or regulatory agency. Diagram or photograph the test setup that was used. See 

Clause 8 for full reporting requirements. 
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6.9.2 Test Setup 

 

6.9.3 Test Condition 

Voltage（V） Frequency（Hz） 

120 60 

Measurement Result and limit: 

(Quasi-peak-average Limit) 

Frequency range 

(MHz) 

Quasi-peak Limit 

(dBV) 

Average Limit 

(dBV) 
Conclusion 

0.15 to 0.5 66 to 56 56 to 46 

P 0.5 to 5 56 46 

5 to 30 60 50 

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5 MHz. 
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CB01 / 

 

/ 

 

Frequency 

(MHz) 

QuasiPeak 

(dBµV) 

Average 

(dBµV) 

Limit 

(dBµV) 

Margin 

(dB) 

Meas. 

Time 

(ms) 

Bandwidth 

(kHz) 
Line Filter 

Corr. 

(dB) 

0.179850 --- 17.23 54.49 37.27 15000.0 9.000 L1 ON 9.6 

0.179850 30.64 --- 64.49 33.86 15000.0 9.000 L1 ON 9.6 

0.302981 --- 16.38 50.16 33.78 15000.0 9.000 L1 ON 9.6 

0.302981 29.76 --- 60.16 30.40 15000.0 9.000 L1 ON 9.6 

0.601481 --- 17.67 46.00 28.33 15000.0 9.000 N ON 9.6 

0.601481 33.41 --- 56.00 22.59 15000.0 9.000 N ON 9.6 

1.254450 --- 14.51 46.00 31.49 15000.0 9.000 N ON 9.6 

1.254450 29.50 --- 56.00 26.50 15000.0 9.000 N ON 9.6 

3.000675 --- 12.66 46.00 33.34 15000.0 9.000 N ON 9.7 

3.000675 27.24 --- 56.00 28.76 15000.0 9.000 N ON 9.7 

17.287631 --- 11.59 50.00 38.41 15000.0 9.000 N ON 10.1 

17.287631 27.14 --- 60.00 32.86 15000.0 9.000 N ON 10.1 
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Annex A: Revised History  

Version Revised Content 

V00 Initial 

V01 
Update the FCC Designation No.in section 2.1; 

Update the FCC ID and HVIN in section 4.1 
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Annex B: Accreditation Certificate 
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