
 
 
 
 
 
 
 
     Page: 1 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan / 11
t:(886-2) 2299-9720  f:(886-2) 2298-1882  www.sgs.tw  www.ccsrf.com 

ETSI EN 300 328 V2.1.1: 2016 
+ 

AS/NZS 4268: 2017 

TEST REPORT 
 

For 
WiFi+Bluetooth 4.1(HS) System on Module 

MODEL: PIXI-9377 

 
 

Issued to: 
TechNexion Ltd. 

16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

 
 

Issued by 

Compliance Certification Services Inc. 
Wugu Laboratory 

No.11, Wugong 6th Rd., Wugu Dist.,  
New Taipei City 24891, Taiwan. (R.O.C.) 

Issued Date: August 17, 2018 
Note: This document may be altered or revised by Compliance Certification Services Inc. personnel only, 
and shall be noted in the revision section of the document. The client should not use it to claim product 
endorsement by TAF, A2LA, NIST or any government agencies. The test results in the report only apply to 
the tested sample 

http://www.sgs.tw
http://www.ccsrf.com


  
 
 
 
 
 
 
     Page: 2 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

Revision History 

Rev.  Issue 
Date  Revisions Effect Page Revised By 

00  August 17, 2018  Initial Issue ALL Allison Chen 

01  September 11, 2018  1. Revised FPC antenna gain. P.5 Allison Chen 

 
 



  
 
 
 
 
 
 
     Page: 3 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

TABLE OF CONTENTS 
1. TEST RESULT CERTIFICATION ....................................................................................4 

2. EUT DESCRIPTION ........................................................................................................5 

3. TEST METHODOLOGY ..................................................................................................6 
3.1 GENERAL DESCRIPTION OF APPLIED STANDARDS ....................................................... 6 
3.2 DESCRIPTION OF TEST MODES ........................................................................................ 6 

4 INSTRUMENT CALIBRATION ........................................................................................9 
4.1 MEASURING INSTRUMENT CALIBRATION ........................................................................ 9 
4.2 MEASUREMENT EQUIPMENT USED .................................................................................. 9 
4.3 MEASUREMENT UNCERTAINTY ....................................................................................... 11 

5 FACILITIES AND ACCREDITATIONS .......................................................................... 12 
5.1 FACILITIES........................................................................................................................... 12 
5.2 EQUIPMENT ........................................................................................................................ 12 

6 SETUP OF EQUIPMENT UNDER TEST ....................................................................... 13 
6.1 SETUP CONFIGURATION OF EUT .................................................................................... 13 
6.2 SUPPORT EQUIPMENT ...................................................................................................... 13 

7 ETSI EN 300 328 REQUIREMENTS ............................................................................. 14 
7.1 RF OUTPUT POWER .......................................................................................................... 14 
7.2 MAXIMUM SPECTRAL POWER DENSITY ......................................................................... 19 
7.3 DUTY CYCLE, TX-SEQUENCE, TX-GAP ........................................................................... 23 
7.4 DWELL TIME, MINIMUM FREQUENCT OCCUPATION AND HOPPING SEQUENCE ..... 24 
7.5 HOPPING FREQUENCY SEPARATION ............................................................................. 27 
7.6 MEDIUM UTILISATION ........................................................................................................ 28 
7.7 ADAPTIVITY ......................................................................................................................... 29 
7.8 OCCUPIED CHANNEL BANDWIDTH ................................................................................. 48 
7.9 TRANSMITTER UNWANTED EMISSIONS IN THE OOB DOMAIN .................................... 51 
7.10 TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN ......................... 78 
7.11 RECEIVER SPURIOUS EMISSIONS .................................................................................. 97 
7.12 RECEIVER BLOCKING ...................................................................................................... 102 

APPENDIX A PHOTOGRAPHS OF TEST SETUP ........................................................... A-1 
APPENDIX 1 - PHOTOGRAPHS OF EUT 



  
 
 
 
 
 
 
     Page: 4 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

1. TEST RESULT CERTIFICATION 
Applicant: TechNexion Ltd. 

16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Manufacturer: TechNexion Ltd. 
16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Equipment Under Test: WiFi+Bluetooth 4.1(HS) System on Module 
Trade Name: TechNexion 
Model Number:  PIXI-9377 
Date of Test: July 25 ~ August 6, 2018 

APPLICABLE STANDARDS 
STANDARD TEST RESULT 

ETSI EN 300 328 V2.1.1: 2016 
+ 

AS/NZS 4268: 2017 
No non-compliance noted 

The above equipment was tested by Compliance Certification Services Inc. for 
compliance with the requirements set forth in ETSI EN 300 328. The results of testing in 
this report apply only to the product/system, which was tested. Other similar equipment 
will not necessarily produce the same results due to production tolerance and 
measurement uncertainties. 

Approved by: Tested by:  
 

 
 

 
 
 

Sam Chuang  Jerry Chuang 
Manager Engineer 
Compliance Certification Services Inc. Compliance Certification Services Inc. 
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2. EUT DESCRIPTION 
Product WiFi+Bluetooth 4.1(HS) System on Module 
Trade Name TechNexion 
Model Number PIXI-9377 
Model Discrepancy N/A 
Received Date June 27, 2018 
EUT Power Rating Powered from host system. (DC 5V) 

Frequency Range 

IEEE 802.11b Mode: 2412 ~ 2472 MHz 
IEEE 802.11g Mode: 2412 ~ 2472 MHz 
IEEE 802.11n HT 20 MHz Mode: 2412 ~ 2472 MHz 
IEEE 802.11n HT 40 MHz Mode: 2422~2462 MHz 
Bluetooth: 2402 ~ 2480 MHz 

Modulation 
Technique 

IEEE 802.11b Mode: DSSS 
IEEE 802.11g Mode: OFDM 
IEEE 802.11n HT 20 MHz Mode: OFDM 
IEEE 802.11n HT 40 MHz Mode: OFDM 
Bluetooth 2.1 + EDR: GFSK for 1Mbps; /4-DQPSK for 2Mbps;  

8DPSK for 3Mbps 
Bluetooth 4.1: GFSK 

Number of Channels 

IEEE 802.11b Mode: 13 Channels 
IEEE 802.11g Mode: 13 Channels 
IEEE 802.11n HT 20 MHz Mode: 13 Channels 
IEEE 802.11n HT 40 MHz Mode: 9 Channels 
Bluetooth 2.1 + EDR: 79 Channels 
Bluetooth 4.1: 40 Channels (37 hopping + 3 advertising Channel) 

Transmit Power 
(mean EIRP) 

Mode Transmit Power 
(dBm) 

Transmit Power 
(mW) 

IEEE 802.11b Mode 18.39 69.02 

IEEE 802.11g Mode 19.99 99.77 

IEEE 802.11n HT 20 MHz Mode 19.75 94.41 

IEEE 802.11n HT 40 MHz Mode 19.99 99.77 

Bluetooth 2.1 + EDR 9.66 9.25 

Bluetooth 4.1 9.89 9.75 
 

Antenna 
Specification 

FPC Antenna: TechNexion / VM2450-25523-OOX-180 
Gain: 2.5dBi 
Dipole Antenna: TechNexion / VM2450-ASSY1005 
Gain: 4dBi 

Temperature Range 0  ~ +70  
S.W Version 1.0 
H.W: Version A1 
Remark:  
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3. TEST METHODOLOGY 
3.1 GENERAL DESCRIPTION OF APPLIED STANDARDS 
According to its specifications, the EUT must comply with the requirements of the 
following standards: 
ETSI EN 300 328 Wideband transmission systems;Data transmission equipment 
operating in the 2,4 GHz ISM band and using wide band modulation techniques; 
Harmonized Standard covering the essential requirements of article 3.2 of Directive 
2014/53/EU 

3.2 DESCRIPTION OF TEST MODES 
The EUT (model: PIXI-9377) had been tested under operating and standby condition. 
Software used to control the EUT for staying in continuous transmitting and receiving 
mode is programmed.  
IEEE 802.11b Mode: (1TX) 
Channel Low (2412MHz) and Channel High (2472MHz) with 1Mbps data rate were 
chosen for full testing. 
IEEE 802.11g Mode: (1TX) 
Channel Low (2412MHz) and Channel High (2472MHz) with 6Mbps data rate were 
chosen for full testing. 
IEEE 802.11n HT 20 MHz Mode: (1TX) 
Channel Low (2412MHz) and Channel High (2472MHz) with 6.5Mbps data rate were 
chosen for full testing. 
IEEE 802.11n HT 40 MHz Mode: (1TX) 
Channel Low (2422MHz) and Channel High (2462MHz) with 13.5Mbps data rate were 
chosen for full testing. 
Bluetooth 2.1 + EDR 
Following channels were selected for the radiated emission testing only as listed below: 
Tested Channel Modulation Type Packet Type Date Rate  

Low, High GFSK DH 5 1 

Low, High 8DPSK DH 5 3 

Bluetooth 4.1 
Tested Channel Frequency (MHz) 

Low 2402 

High 2480 

Normal Link: EUT for staying in normal used mode. 
TX mode: Software used to control the EUT for staying in continuous transmitting mode 
is programmed. 
RX mode: Software used to control the EUT for staying in continuous receiving mode is 
programmed. 
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3.2.1 The worst mode of measurement 
 
For FPC Antenna 
WiFi 2.4GHz + BT 4.1 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system 
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (X-Plane) were recorded in this report. 
 
BT2.1+EDR 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system 
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (Y-Plane) were recorded in this report. 
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For Dipole Antenna 
WiFi 2.4GHz + BT2.1+EDR + BT 4.1 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system 
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (X-Plane) were recorded in this report. 
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4 INSTRUMENT CALIBRATION 
4.1  MEASURING INSTRUMENT CALIBRATION 
The measuring equipment, which was utilized in performing the tests documented herein, 
has been calibrated in accordance with the manufacturer's recommendations for utilizing 
calibration equipment, which is traceable to recognized national standards. 
 
4.2  MEASUREMENT EQUIPMENT USED 
Equipment Used for Emissions Measurement 
 

RF Conducted Test Site 
Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 

Cable HUBER SUHNER SUCOFLEX 104PEA 25157 06/29/2018 06/28/2019 
Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 

Power Divider Solvang 
Technology STI08-0015 008 07/27/2018 07/26/2019 

Power Meter Anritsu ML2495A 1012009 09/18/2017 09/17/2018 
Power Seneor Anritsu MA2411B 1126148 02/06/2018 02/05/2019 

Signal Analyzer R&S FSV 40 101073 10/02/2017 10/01/2018 
Thermostatic/Hrgrosatic 

Chamber GWINSTEK GTC-288MH-CC TH160402 05/17/2018 05/16/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54250027 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260016 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260020 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260007 07/05/2018 07/04/2019 

 
Wugu Fully Chamber B 

Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 
Band Reject Filters MICRO TRONICS BRM 50702 120 05/14/2018 05/13/2019 

Bilog Antenna Sunol Sciences JB1 A052609 03/14/2018 03/13/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 23452 06/29/2018 06/28/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 33960 06/29/2018 06/28/2019 

Digital Thermo-Hygro 
Meter WISEWIND 1110 D06 02/08/2018 02/07/2019 

Horn Antenna SCHWARZBECK BBHA 9120D 779 03/14/2018 03/13/2019 
Pre-Amplifier Anritsu MH648A M89145 06/29/2018 06/28/2019 
Pre-Amplifier EMEC EM01M26G 060570 06/29/2018 06/28/2019 

Signal Analyzer Agilent N9010A MY52220817 03/22/2018 03/21/2019 
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R 

Controller CCS CC-C-1F N/A N.C.R N.C.R 
Turn Table CCS CC-T-1F N/A N.C.R N.C.R 

Remark:  
1. Each piece of equipment is scheduled for calibration once a year. 
2. N.C.R. = No Calibration Required. 
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WiFi 2.4GHz 

Adaptivity Room 

Name of Equipment Manufacturer Model Serial 
Number Cal. Date Cal. Due 

Attenuator E-INSTRUMENT EPA-600H EC1400050 07/25/2018 07/24/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 25157 06/29/2018 06/28/2019 

Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 
Power Divider Marvelous Microwave MVE8586 16011206 07/27/2018 07/26/2019 
Power Divider Solvang Technology STI08-0015 008 07/27/2018 07/26/2019 
Power Splitter Mini-Circuits ZN2PD-9G-S 777 07/23/2018 07/22/2019 

Spectrum Analyzer R&S FSU 26 100258 06/25/2018 06/24/2019 
Vector Signal Generator R&S SMU 200A 101480 04/10/2018 04/09/2019 
Vector Signal Genertor R&S SMU 200A 103439 05/04/2018 05/03/2019 

Software GPIBShot,DFS-Aggregate-Time FSU 
 
BT2.1+EDR+BT 4.1 

Adaptivity Room 

Name of Equipment Manufacturer Model Serial 
Number Cal. Date Cal. Due 

Bluetooth Test Set Anritsu MT8852B 750013 05/24/2018 05/23/2019 
Cable HUBER SUHNER SUCOFLEX 104PEA 25157 06/29/2018 06/28/2019 

Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 

Power Divider Marvelous 
Microwave MVE8586 16011206 07/27/2018 07/26/2019 

Power Splitter Mini-Circuits ZN2PD-9G-S 777 07/23/2018 07/22/2019 
Spectrum Analyzer R&S FSU 26 100258 06/25/2018 06/24/2019 
Wideband Radio 

Communication Tester R&S CMW 500 116875 04/20/2018 04/19/2019 

Vector Signal Genertor R&S SMU 200A 103439 05/04/2018 05/03/2019 
Remark:  
1. Each piece of equipment is scheduled for calibration once a year. 
2. N.C.R. = No Calibration Required. 
 
 



  
 
 
 
 
 
 
     Page: 11 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

 

4.3  MEASUREMENT UNCERTAINTY 
For the test methods, according to the present document, the measurement uncertainty 
figures shall be calculated in accordance with TR 100 028-1 [2] and shall correspond to 
an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels 
of respectively 95 % and 95,45 % in the case where the distributions characterizing the 
actual measurement uncertainties are normal (Gaussian)). 
Table 7 is based on such expansion factors. 

Table 7: Maximum measurement uncertainty 
Parameter Uncertainty 

Occupied Channel Bandwidth +/- 5% 
RF output power, conducted +/- 1,5 dB 

Power Spectral Density, conducted +/- 3 dB 
Unwanted Emissions, conducted +/- 3 dB 

All emissions, radiated +/- 6 dB 
Temperature +/- 3°C 

Supply voltages +/- 3% 
Time +/- 5% 
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5 FACILITIES AND ACCREDITATIONS 
5.1  FACILITIES 
All measurement facilities used to collect the measurement data are located at 

 No. 199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C. 
Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029 

 No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.) 
Tel: 886-2-2299-9720 / Fax: 886-2-2298-4045 

 
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI 
C63.4 and CISPR Publication 22. 

5.2  EQUIPMENT 
Radiated emissions are measured with one or more of the following types of linearly 
polarized antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, 
horn. Spectrum analyzers with preselectors and quasi-peak detectors are used to 
perform radiated measurements. 
Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used 
for making measurements. 
All receiving equipment conforms to CISPR Publication 16-
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6 SETUP OF EQUIPMENT UNDER TEST 
6.1 SETUP CONFIGURATION OF EUT 

See test photographs attached in Appendix I for the actual connections between EUT 
and support equipment. 

6.2 SUPPORT EQUIPMENT 
No. Device Type Brand Model Series No. FCC ID Cable length & Type 

Describe 

 N/A      

Remark: 
1. All the equipment/cables were placed in the worst-case configuration to 

maximize the emission during the test. 
2. 

requirements and conditions for the intended use. 
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7 ETSI EN 300 328 REQUIREMENTS 
7.1 RF OUTPUT POWER 

LIMIT 
EN 300 328 
FHSS: 
The maximum RF output power for adaptive Frequency Hopping equipment shall be 
equal to or less than 20 dBm. The maximum RF output power for non-adaptive 
Frequency Hopping equipment, shall be declared by the supplier. See clause 5.3.1 m). 
The maximum RF output power for this equipment shall be equal to or less than the 
value declared by the supplier. This declared value shall be equal to or less than 20 
dBm. 
Other than FHSS: 
For adaptive equipment using wide band modulations other than FHSS, the maximum 
RF output power shall be20 dBm. The maximum RF output power for non-adaptive 
equipment shall be declared by the supplier and shall not exceed 20 dBm. See clause 
5.3.1 m). For non-adaptive equipment using wide band modulations other than FHSS, 
the maximum RF output power shall be equal to or less than the value declared by the 
supplier. 
This limit shall apply for any combination of power level and intended antenna assembly. 

Test Configuration 

Temperature and Voltage Measurement (under normal and extreme test 
conditions) 

 

Temperature Chamber 

EUT 

AC/DC Power supply 

Divider 

Spectrum analyzer 

D
etector 

Power Meter 
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TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) or the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 

TEST RESULTS 
No non-compliance noted. 
 

Test Results: PASS Test Mode: IEEE 802.11b Mode 
Tested By: Dally Hong Test Date: July 31, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Low EIRP 17.92 18.18 18.08 
Mid EIRP 18.23 18.03 18.25 
High EIRP 17.81 18.13 *18.39 

Limit Average Limit= 20 dBm 
Measurement Uncertainty +/- 1.20dB 

 
Test Results: PASS Test Mode: IEEE 802.11g Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Low EIRP 19.84 19.94 19.80 
Mid EIRP 19.88 19.92 *19.99 
High EIRP 19.98 19.73 19.94 

Limit Average Limit= 20 dBm 
Measurement Uncertainty +/- 1.20dB 

Remark:  1. EIRP=A+G+CL 
A = Reading 
G = Antenna Gain 
CL = Cable Loss 
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Test Results: PASS Test Mode: IEEE 802.11n HT 20 MHz Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Low EIRP 19.31 19.20 19.62 
Mid EIRP 19.43 19.50 *19.75 
High EIRP 19.46 19.42 19.67 

Limit Average Limit= 20 dBm 
Measurement Uncertainty +/- 1.20dB 

Remark:  1. EIRP=A+G+CL 
A = Reading 
G = Antenna Gain 
CL = Cable Loss 

 
Test Results: PASS Test Mode: IEEE 802.11n HT 40 MHz Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Low EIRP 19.94 19.98 *19.99 
Mid EIRP 19.38 19.31 19.55 
High EIRP 19.86 19.78 19.97 

Limit Average Limit= 20 dBm 
Measurement Uncertainty +/- 1.20dB 

Remark:  1. EIRP=A+G+CL 
A = Reading 
G = Antenna Gain 
CL = Cable Loss 

 



  
 
 
 
 
 
 
     Page: 17 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

 
Bluetooth for GFSK (BR-1M) 
Test Results: PASS Test Mode: Bluetooth 
Tested By:  Dally Hong Test Date: July 30, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Hopping 
Measured 

Power 3.61 3.82 2.39 

EIRP 9.45  *9.66  8.23  
Limit Average Limit= 20 dBm 

Measurement Uncertainty + 0.28dB / - 0.30dB 

Bluetooth for 8DPSK (EDR-3M) 

Test Results: PASS Test Mode: Bluetooth 
Tested By:  Dally Hong Test Date: July 30, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Hopping 
Measured 

Power 3.85 4.05 3.33 

EIRP 8.90  9.10  8.38  
Limit Average Limit= 20 dBm 

Measurement Uncertainty + 0.28dB / - 0.30dB 
Remark:  1. EIRP=A+G+CL 

A = Reading 
G = Antenna Gain 
CL = Cable Loss 
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Bluetooth 4.1 

Test Results: PASS Test Mode: Bluetooth 
Tested By:  Dally Hong Test Date: July 30, 2018 
 
Antenna Gain = 4 dBi 

Test Conditions 
Transmitter Power (dBm) 

Temp( ) 
Normal Low High 

Channel Voltage 
Power 5v 5v 5v 

Low EIRP 8.82  9.53  8.49  
Mid EIRP 9.65  9.59  9.60  
High EIRP *9.89  9.85  9.82  

Limit Average Limit= 20 dBm 
Measurement Uncertainty +/- 1.20dB 

Remark:  1. EIRP=A+G+CL 
A = Reading 
G = Antenna Gain 
CL = Cable Loss 
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7.2  MAXIMUM SPECTRAL POWER DENSITY 

LIMIT 
ETSI EN 300 328  
For equipment using wide band modulations other than FHSS, the maximum Power 
Spectral Density is limited to10 dBm per MHz. 

Test Configuration 

 

 

 

 

 

 

 

 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply (Refer to power rating of section 2) 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
For MIMO operation that employs simultaneous transmission at two chains of the 
transmission, measurements were done, and point of sample is captured at respective 
chain individually, and sums out to produce the final result. 

 
3 

 
2 4 

1 

5 
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TEST RESULTS 
No non-compliance noted. 
 
Test Results: PASS Test Mode: IEEE 802.11b Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 

Test Conditions 
Reading 

(dBm/MHz) 
(A) 

Antenna Gain 
(dBi) 
(B) 

Measured Power  
Density 

(dBm/MHz) 
(A+B) 

Measured 
Power 

Density 

Low 3.52  
4.00  

7.52  
Mid 5.84  9.84  
High 5.73  9.73  

Limit 10 dBm/MHz 
Measurement 
Uncertainty +1.5dB / -1.4dB 

Remark:  1. Power Density=Readimg+Antenna Gain+Cable Loss  
 
Test Results: PASS Test Mode: IEEE 802.11g Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 

Test Conditions 
Reading 

(dBm/MHz) 
(A) 

Antenna Gain 
(dBi) 
(B) 

Measured Power  
Density 

(dBm/MHz) 
(A+B) 

Measured 
Power 

Density 

Low 3.84  
4.00  

7.84  
Mid 4.13  8.13  
High 4.01  8.01  

Limit 10 dBm/MHz 
Measurement 
Uncertainty +1.5dB / -1.4dB 

Remark:  1. Power Density=Readimg+Antenna Gain+Cable Loss  
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Test Results: PASS Test Mode: IEEE 802.11n HT 20 MHz Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 

Test Conditions 
Reading 

(dBm/MHz) 
(A) 

Antenna Gain 
(dBi) 
(B) 

Measured Power  
Density 

(dBm/MHz) 
(A+B) 

Measured 
Power 

Density 

Low 3.23  
4.00  

7.23  
Mid 3.47  7.47  
High 3.42  7.42  

Limit 10 dBm/MHz 
Measurement 
Uncertainty +1.5dB / -1.4dB 

Remark:  1. Power Density=Readimg+Antenna Gain+Cable Loss  
 
Test Results: PASS Test Mode: IEEE 802.11n HT 40 MHz Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 
 

Test Conditions 
Reading 

(dBm/MHz) 
(A) 

Antenna Gain 
(dBi) 
(B) 

Measured Power  
Density 

(dBm/MHz) 
(A+B) 

Measured 
Power 

Density 

Low 0.61  
4.00  

4.61  
Mid 0.18  4.18  
High 0.64  4.64  

Limit 10 dBm/MHz 
Measurement 
Uncertainty +1.5dB / -1.4dB 

Remark:  1. Power Density=Readimg+Antenna Gain+Cable Loss  
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Bluetooth 2.1 + EDR 
Please refer to ETSI EN 300 328 
For wide band modulations other then FHSS (e.g. DSSS, OFDM, etc.), the maximum 
spectral power density shall be measured and recorded. 
 
Bluetooth 4.1 
Test Results: PASS Test Mode: Bluetooth 
Tested By:  Dally Hong Test Date: July 30, 2018 
 

Test Conditions 
Reading 

(dBm/MHz) 
(A) 

Antenna Gain 
(dBi) 
(B) 

Measured Power  
Density 

(dBm/MHz) 
(A+B) 

Measured 
Power 

Density 

Low 3.35 
4 

7.35 
Mid 4.34 8.34 
High 4.81 8.81 

Limit 10 dBm/MHz 
Measurement 
Uncertainty +1.5dB / -1.4dB 

Remark:  1. Power Density=Readimg+Antenna Gain+Cable Loss  
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7.3  DUTY CYCLE, TX-SEQUENCE, TX-GAP 

LIMIT 
ETSI EN 300 328 
For non-adaptive FHSS equipment, the Duty Cycle shall be equal to or less than the 
maximum value declared by the supplier. In addition, the maximum Tx-sequence time 
shall be 5 ms while the minimum Tx-gap time shall be 5 ms. 
For non-adaptive equipment or to adaptive equipment when operating in a non-adaptive 
mode. The equipment is using wide band modulations other than FHSS. The Duty Cycle 
shall be equal to or less than the maximum value declared by the supplier 
Test Configuration 

 

 

 

 

 

 

 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply (Refer to power rating of section 2) 

 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
TEST RESULTS 
N/A for Modulation Technology other than non-adaptive FHSS or non-adaptive wide 
band modulations other than FHSS. 

 
3 

 
2 4 

1 

5 
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7.4  DWELL TIME, MINIMUM FREQUENCT OCCUPATION AND 
HOPPING SEQUENCE 

LIMIT 
ETSI EN 300 328 
Non-adaptive frequency hopping systems 
The accumulated Dwell Time on any hopping frequency shall not be greater than 15 ms 
within any period of 15 ms multiplied by the minimum number of hopping frequencies (N) 
that have to be used. Non-adaptive medical devices requiring reverse compatibility with 
other medical devices placed on the market when earlier versions of the present 
document were harmonised, are allowed to have an operating mode in which the 
maximum dwell time is 400 ms. The hopping sequence(s) shall contain at least N 
hopping frequencies where N is 15 or 15 divided by the minimum Hopping Frequency 
Separation in MHz, whichever is the greater. The Minimum Frequency Occupation Time 
shall be equal to one dwell time within a period not exceeding four times the product of 
the dwell time per hop and the number of hopping frequencies in use. 

 
Adaptive frequency hopping systems 
Adaptive Frequency Hopping systems shall be capable of operating over a minimum of 
70 % of the band specified in clause 1. The maximum accumulated dwell time on any 
hopping frequency shall be 400 ms within any period of 400 ms multiplied by the 
minimum number of hopping frequencies (N) that have to be used. The hopping 
sequence(s) shall contain at least N hopping frequencies at all times, where N is 15 or 15 
divided by the minimum Hopping Frequency Separation in MHz, whichever is the greater. 
The Minimum Frequency Occupation Time shall be equal to one dwell time within a 
period not exceeding four times the product of the dwell time per hop and the number of 
hopping frequencies in use. 

 
Other Requirements 
Frequency Hopping equipment shall transmit on a minimum of two hopping frequencies. 
For non-Adaptive Frequency Hopping equipment, when not transmitting on a hopping 
frequency, the equipment has to occupy that frequency for the duration of the typical 
dwell time. 
For Adaptive Frequency Hopping systems using LBT based DAA, if a signal is detected 
during the CCA, these systems may jump immediately to the next frequency in the 
hopping sequence (see clause 4.3.1.6.1.2 point 2) provided the limit for maximum dwell 
is respected. 
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Test Configuration 

 

 

 

 

 

 

 

 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply (Refer to power rating of section 2) 

 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
TEST RESULTS 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 

 
3 

 
2 4 

1 

5 
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TEST RESULTS 
Dwell Time: 

Dwell Time 
Mode Data Rate Frequency Dwell Time (ms) Limit Result 

BR 1 Mbps Hopping 6.51  15 Pass 

EDR 3 Mbps Hopping 316.28  400 Pass 

Minimum Frequency Occupation Time Result: 

Minimum Frequency Occupation Time 

Mode Data Rate Frequency Total 
Channel 

Duty Cycle On  
(ms) 

Minimum 
Frequency 
Occupation 

(ms) 

Sweep time 
(ms) 

BR 1 Mbps Hopping 79 1.63 2.927 515.08 

EDR 3 Mbps Hopping 20 2.97 3.476 237.6 

Hopping sequence:  

 
 

Hopping Sequence 

Mode Data Rate Frequency FL 20dB 
(MHz) 

FH 20dB 
(MHz) 

Hopping 
Range (%) Limit Result 

BR 1 Mbps Hopping N/A N/A N/A N/A Pass 

EDR 3 Mbps Hopping 2401.83 2480.32 100.63% 70% Pass 
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7.5 HOPPING FREQUENCY SEPARATION 
LIMIT 
ETSI EN 300 328 
Non-adaptive frequency hopping systems 
The minimum Hopping Frequency Separation shall be equal to Occupied Channel 
Bandwidth (see clause 4.3.1.7) of a single hop, with a minimum separation of 100 kHz. 
Adaptive frequency hopping systems 
The minimum Hopping Frequency Separation shall be 100 kHz. 

Test Configuration 

 

 

 

 

 

 

 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply (Refer to power rating of section 2) 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 

TEST RESULTS 
N/A for Modulation Technology other than FHSS 

TEST RESULTS 
Hopping Frequency Separation 

Mode Data Rate Frequency F1PK (MHz) F2PK  
(MHz) 

FHS 
(MHz) 

FHS Limit 
(kHz) Result 

BR 1 Mbps Hopping 2441.1613 2442.1599 0.9986 100 Pass 

EDR 3 Mbps Hopping 2441.1613 2442.1686 1.0073 100 Pass 

 

 
3 

 
2 4 

1 

5 
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7.6  MEDIUM UTILISATION 

LIMIT 
ETSI EN 300 328  
The maximum Medium Utilisation factor for non-adaptive Frequency Hopping equipment 
shall be 10 %. 
 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
TEST RESULTS 
N/A for equipments that employs the adaptive mechanism. This given UE implements 
adaptive mechanism to identify transmission of likely presence in the band. 
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7.7  ADAPTIVITY 
LIMIT 
ETSI EN 300 328  
Adaptive Frequency Hopping using LBT based DAA 
 
Adaptive Frequency Hopping equipment using LBT based DAA shall comply with the following  
minimum set of requirements: 
1) At the start of every dwell time, before transmission on a hopping frequency, the equipment  

shall perform a Clear Channel Assessment (CCA) check using energy detect. The CCA  
observation time shall be not less than 0,2 % of the Channel Occupancy Time (see step 3)  

 
transmit immediately (see step 3). 

 
2) If it is determined that a signal is present with a level above the detection threshold defined in 

step 5. the hopping frequency shall be marked as 'unavailable'. Then the equipment may jump 
to the next frequency in the hopping scheme even before the end of the dwell time, but in that 
case the 'unavailable' channel cannot be considered as being 'occupied' and shall be 
disregarded with respect to the requirement to maintain a minimum of 15 hopping frequencies. 
Alternatively, the equipment can remain on the frequency during the remainder of the dwell 
time. However, if the equipment remains on the frequency with the intention to transmit, it 
shall perform an extended CCA check in which the (unavailable) channel is observed for a 
random duration between the value defined for the CCA observation time in step 1 and 5 % of 
the Channel Occupancy Time defined in step 3. If the extended CCA check has determined 
the frequency to be no longer occupied, the hopping frequency becomes available again. The 
CCA observation time used by the equipment shall be declared by the supplier. 
 

3) The total time during which an equipment has transmissions on a given hopping frequency 
without re-evaluating the availability of that frequency is defined as the Channel Occupancy 
Time. The Channel Occupancy Time for a given hopping frequency, which starts immediately 
after a successful CCA, shall be less than 60 ms followed by an Idle Period of minimum 5 % 

step 1 shall be repeated before having new transmissions on this hopping frequency during 
the same dwell time. 

EXAMPLE: A system with a dwell time of 400 ms can have 6 transmission sequences of 60 ms 
each, Separated with an Idle Period of 3 ms. Each transmission sequence was preceded with a 
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NOTE: For LBT based frequency hopping systems with a dwell time < 60 ms, the maximum 
Channel Occupancy Time is limited by the dwell time. 
4) Unavailable' channels may be removed from or may remain in the hopping sequence, but in  

any case: 
- there shall be no transmissions on 'unavailable' channels; 
- a minimum of 15 hopping frequencies shall always be maintained. 
 

5) The detection threshold shall be proportional to the transmit power of the transmitter: for a 20 
dBm e.i.r.p. transmitter the detection threshold level (TL) shall be equal to or less than -70 
dBm/MHz at the input to the receiver assuming a 0 dBi (receive) antenna assembly. This 
threshold level (TL) may be corrected for the (receive) antenna assembly gain (G); however, 
beamforming gain (Y) shall not be taken into account. For power levels less than 20 dBm 
e.i.r.p., the detection threshold level may be relaxed to: 
TL = -70 dBm/MHz + 10 × log10 (100 mW / Pout)   (Pout in mW e.i.r.p.) 

6) The equipment shall comply with the requirements defined in step 1 to step 4 of the present 
clause in the presence of an unwanted CW signal as defined in table 2. 

Table 2: Unwanted Signal parameters 
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Adaptive Frequency Hopping using other forms of DAA (non-LBT based) 
 
Adaptive Frequency Hopping equipment using non-LBT based DAA, shall comply with the 
following minimum set of requirements: 
 
1) During normal operation, the equipment shall evaluate the presence of a signal for each of its  

hopping frequencies If it is determined that a signal is present with a level above the detection  
threshold defined in step 5. the hopping frequency shall be marked as 'unavailable'. 
 

2) The frequency shall remain unavailable for a minimum time equal to 1 second or 5 times the  
actual number of hopping frequencies multiplied with the Channel Occupancy Time whichever  
is the longest. There shall be no transmissions during this period on this frequency. After this,  
the hopping frequency may be considered again as an 'available' frequency. 
 

3) The total time during which an equipment has transmissions on a given hopping frequency  
without re-evaluating the availability of that frequency is defined as the Channel Occupancy  
Time. The Channel Occupancy Time for a given hopping frequency shall be less than 40 ms.  
For equipment using a dwell time > 40 ms that want to have other transmissions during the  
same hop (dwell time) an Idle Period (no transmissions) of minimum 5 % of the Channel  

 
as in step 1 need to be repeated before having new transmissions on this hopping frequency  
during the same dwell time. 

 
EXAMPLE: A system with a dwell time of 400 ms can have 9 transmission sequences of 40 ms 
each, Separated with an Idle Period of 3 ms. 
 
NOTE: For non-LBT based frequency hopping systems with a dwell time < 40 ms, the maximum 
Channel Occupancy Time may be non-contiguous, i.e. spread over a number of hopping 
sequences (equal to 40 msec divided by the dwell time [msec]). 
 
4) Unavailable' channels may be removed from or may remain in the hopping sequence, but in  

any case: 
- there shall be no transmissions on 'unavailable' channels; 
- a minimum of 15 hopping frequencies shall always be maintained. 

 
5) The detection threshold shall be proportional to the transmit power of the transmitter: for a 20  

dBm e.i.r.p. transmitter the detection threshold level (TL) shall be equal to or less than -70  
dBm/MHz at the input to the receiver assuming a 0 dBi (receive) antenna assembly. This  
threshold level (TL) may be corrected for the (receive) antenna assembly gain (G); however,  
beamforming gain (Y) shall not be taken into account. For power levels below 20 dBm e.i.r.p.,  
the detection threshold level may be relaxed to: 

TL = -70 dBm/MHz + 10 × log10 (100 mW / Pout)    (Pout in mW e.i.r.p. 
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6) The equipment shall comply with the requirements defined in step 1 to step 4 of the present  
clause in the presence of an unwanted CW signal as defined in table 3. 

Table 3: Unwanted Signal parameters 
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Test Configuration 

 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
The spectrum analyser sweep was triggered by the start of the interfering signal , 
with the interfering signal present, a 100 % duty cycle CW signal is inserted as the 
blocking signal. 
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TEST RESULTS 

IEEE 802.11b Mode 
Signal duration after interfering (s) 
CH Low CH High 

Pass Pass 
 

IEEE 802.11g Mode 
Signal duration after interfering (s) 
CH Low CH High 

Pass Pass 
 

IEEE 802.11n HT 20 MHz Mode 
Signal duration after interfering (s) 
CH Low CH High 

Pass Pass 
 

IEEE 802.11n HT 40 MHz Mode 
Signal duration after interfering (s) 
CH Low CH High 

Pass Pass 
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Test results: IEEE 802.11b Mode, Low 

 
Test results: IEEE 802.11b Mode, High 
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Test results: IEEE 802.11g Mode, Low 

 
Test results: IEEE 802.11g Mode, High 
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Test results: IEEE 802.11n HT 20 MHz Mode, Low 

 
Test results: IEEE 802.11n HT 20 MHz Mode, High 
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Test results: IEEE 802.11n HT 40 MHz Mode, Low 

 
Test results: IEEE 802.11n HT 40 MHz Mode, High 
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TEST RESULTS 
 

Short Control Signalling Transmissions 

Mode 
Maximum duty cycle(ms) 

Limit(ms) 
CH Low CH High 

IEEE 802.11b Mode 0.20 0.07 5 
IEEE 802.11g Mode 0.23 0.37 5 

IEEE 802.11n HT 20 MHz Mode 0.40 0.23 5 
 

Short Control Signalling Transmissions 

Mode 
Maximum duty cycle(ms) 

Limit(ms) 
CH Low CH High 

IEEE 802.11n HT 40 MHz Mode 0.30 0.45 5 
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Test results: IEEE 802.11b Mode / Low 

 
 
Test results: IEEE 802.11b Mode / High 
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Test results: IEEE 802.11g Mode / Low 

 
 
Test results: IEEE 802.11g Mode / High 
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Test results: IEEE 802.11n HT 20 MHz Mode / Low 

 
 
Test results: IEEE 802.11n HT 20 MHz Mode / High 
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Test results: IEEE 802.11n HT 40 MHz Mode / Low 

 
 
Test results: IEEE 802.11n HT 40 MHz Mode / High 
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Occupancy time 
Test results: IEEE 802.11b Mode / Low 

 
Test results: IEEE 802.11b Mode / High 
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Test results: IEEE 802.11g Mode / Low 

 
Test results: IEEE 802.11g Mode / High 
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Test results: IEEE 802.11n HT 20 MHz Mode / Low 

 
Test results: IEEE 802.11n HT 20 MHz Mode / High 
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Test results: IEEE 802.11n HT 40 MHz Mode / Low 

 
Test results: IEEE 802.11n HT 40 MHz Mode / High 
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7.8 OCCUPIED CHANNEL BANDWIDTH 

LIMIT 
ETSI EN 300 328  
For non-adaptive systems using wide band modulations other than FHSS and with e.i.r.p 
greater than10 dBm, the occupied channel bandwidth shall be less than 20 MHz. 
 
For non-adaptive Frequency Hopping equipment with e.i.r.p greater than 10 dBm, the 
Occupied Channel Bandwidth for every occupied hopping frequency shall be equal to or 
less than the value declared by the supplier. This declared value shall not be greater 
than 5 MHz. 
Test Configuration 

 

 

 

 

 

 

 

 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply (Refer to power rating of section 2) 

 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
TEST RESULTS 
No non-compliance noted. 

 
3 

 
2 4 

1 

5 
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IEEE 802.11b Mode 
Channel Frequency 

(MHz) 
99% Bandwidth 

(MHz) 
Low 2412 13.068 

High 2472 13.056 
 

Data Rate Frequency FL at 99% 
Bandwidth(MHz) 

FH at 99% 
Bandwidth(MHz) Limit Result 

1 Mbps 
2412 2405.5173 2418.6183 2400 Pass 

2472 2465.6178 2478.6188 2483.5 Pass 
 
IEEE 802.11g Mode 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2412 16.235 

High 2472 16.245 
 

Data Rate Frequency FL at 99% 
Bandwidth(MHz) 

FH at 99% 
Bandwidth(MHz) Limit Result 

6 Mbps 
2412 2404.013 2420.214 2400 Pass 

2472 2463.9119 2480.2136 2483.5 Pass 
 
IEEE 802.11n HT20 MHz Mode 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2412 17.351 

High 2472 17.345 
 

Data Rate Frequency FL at 99% 
Bandwidth(MHz) 

FH at 99% 
Bandwidth(MHz) Limit Result 

MCS 0 
2412 2403.4138 2420.8142 2400 Pass 

2472 2463.4135 2480.8144 2483.5 Pass 
 
IEEE 802.11n HT40 MHz Mode 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2422 36.091 

High 2462 36.066 
 

Data Rate Frequency FL at 99% 
Bandwidth(MHz) 

FH at 99% 
Bandwidth(MHz) Limit Result 

MCS 0 
2422 2404.1106 2440.211 2400 Pass 

2462 2444.0109 2480.1112 2483.5 Pass 



  
 
 
 
 
 
 
     Page: 50 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

 
 
 
Bluetooth for GFSK (BR-1M) 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2402 0.993 
High 2480 0.993 

 

Data Rate Frequency 
(MHz) 

FL at 99% Bandwidth 
(MHz) 

FH at 99% Bandwidth 
(MHz) 

Limit 
(MHz) Result 

1 Mbps 
2402 2401.5155 2402.5156 2400 Pass 
2480 2479.5153 2480.5155 2483.5 Pass 

 
Bluetooth for 8DPSK (EDR-3M) 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2402 1.219 
High 2480 1.213 

 

Data Rate Frequency 
(MHz) 

FL at 99% Bandwidth 
(MHz) 

FH at 99% Bandwidth 
(MHz) 

Limit 
(MHz) Result 

3 Mbps 
2402 2401.4147 2402.6156 2400 Pass 
2480 2479.4141 2480.6154 2483.5 Pass 

 
Bluetooth 4.1 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

Low 2402 1.09 
High 2480 1.09 

 

Data Rate Frequency 
(MHz) 

FL at 99% Bandwidth 
(MHz) 

FH at 99% Bandwidth 
(MHz) 

Limit 
(MHz) Result 

BLE 
2402 2401.5196 2402.6198 2400 Pass 
2480 2479.5178 2480.6182 2483.5 Pass 
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7.9  TRANSMITTER UNWANTED EMISSIONS IN THE OOB DOMAIN 

LIMIT 
ETSI EN 300 328  
The transmitter unwanted emissions in the out-of-band domain but outside the allocated 
band, shall not exceed the values provided by the mask in figure 1. 
NOTE: Within the 2 400 MHz to 2 483,5 MHz band, the Out-of-band emissions are 
fulfilled by compliance with the Occupied Channel Bandwidth requirement in clause 
4.3.1.7. 

 



  
 
 
 
 
 
 
     Page: 52 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

Test Configuration 
Temperature and Voltage Measurement (under normal and extreme test 
conditions) 

 
TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
 
TEST RESULTS 
No non-compliance noted. 

Temperature Chamber 

EUT 

AC/DC Power supply 

Spectrum Analyzer 
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Test results: IEEE 802.11b Mode 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: IEEE 802.11g Mode 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 

 



  
 
 
 
 
 
 
     Page: 58 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

 
 
70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: IEEE 802.11n HT 20 MHz Mode: 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: IEEE 802.11n HT 40 MHz Mode: 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: Bluetooth for GFSK (BR-1M) 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: Bluetooth for 8DPSK (EDR-3M) 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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Test results: Bluetooth 4.1 
25  /5v    CH Low 

 
25  /5v    CH High 
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0  /5v    CH Low 

 
0  /5v    CH High 
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70  /5v    CH Low 

 
70  /5v    CH High 
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IEEE 802.11b Mode: 

TEST CONDITION 
Out of Band Emissions 

 Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2397.5000  -41.62  -10.00 

2375.4320  -46.92  -20.00 

2486.0000  -38.19  -10.00 

2508.0560  -44.58  -20.00 

0 °C Vnom 5v 

2396.5000  -41.44  -10.00 
2380.4320  -47.50  -20.00 

2486.0000  -38.21  -10.00 

2508.0560  -44.58  -20.00 

70 °C Vnom 5v 

2397.5000  -40.78  -10.00 
2383.4320  -44.80  -20.00 

2486.0000  -38.16  -10.00 

2508.0560  -44.59  -20.00 

 
IEEE 802.11g Mode: 

TEST CONDITION 
Out of Band Emissions 

 Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000  -29.42  -10.00 

2372.2650  -44.65  -20.00 

2484.0000  -26.65  -10.00 

2512.2350  -44.42  -20.00 

0 °C Vnom 5v 

2399.5000  -29.60  -10.00 

2372.2650  -44.64  -20.00 
2484.0000  -26.78  -10.00 

2512.2350  -44.41  -20.00 

70 °C Vnom 5v 

2399.5000  -29.58  -10.00 

2372.2650  -44.68  -20.00 
2484.0000  -26.57  -10.00 

2511.2450  -44.44  -20.00 
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IEEE 802.11n HT 20 MHz Mode: 

TEST CONDITION 
Out of Band Emissions 

 Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000  -29.90  -10.00 

2372.1490  -45.00  -20.00 

2484.0000  -26.92  -10.00 

2511.3450  -44.84  -20.00 

0 °C Vnom 5v 

2399.5000  -29.91  -10.00 
2371.1490  -45.07  -20.00 

2484.0000  -26.99  -10.00 

2511.3450  -44.79  -20.00 

70 °C Vnom 5v 

2399.5000  -29.82  -10.00 
2372.1490  -45.05  -20.00 

2484.0000  -26.88  -10.00 

2511.3450  -44.78  -20.00 

 

IEEE 802.11n HT 40 MHz Mode: 

TEST CONDITION 
Out of Band Emissions 

 Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000  -29.05  -10.00 

2363.4090  -47.86  -20.00 

2484.0000  -26.73  -10.00 

2520.0660  -47.14  -20.00 

0 °C Vnom 5v 

2399.5000  -28.99  -10.00 

2363.4090  -47.79  -20.00 
2484.0000  -26.42  -10.00 

2520.0660  -47.13  -20.00 

70 °C Vnom 5v 

2399.5000  -29.04  -10.00 
2363.4090  -47.70  -20.00 

2484.0000  -26.53  -10.00 

2520.0660  -47.24  -20.00 
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Bluetooth for GFSK (BR-1M) 

TEST CONDITION 
Out of Band Emissions 

Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000  -49.57  -10.00 

2398.5000  -50.90  -20.00 

2484.0000  -53.11  -10.00 

2485.0000  -54.53  -20.00 

0 °C Vnom 5v 

2399.5000  -49.52  -10.00 

2398.5000  -50.89  -20.00 

2484.0000  -53.12  -10.00 

2485.0000  -54.50  -20.00 

70 °C Vnom 5v 

2399.5000  -49.50  -10.00 

2398.5000  -50.96  -20.00 

2484.0000  -53.21  -10.00 

2485.0000  -54.47  -20.00 

Bluetooth for 8DPSK (EDR-3M) 

TEST CONDITION 
Out of Band Emissions 

Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000 -51.12 -10.00 

2398.0620 -53.33 -20.00 

2484.0000 -54.56 -10.00 

2485.2130 -55.93 -20.00 

0 °C Vnom 5v 

2399.5000 -51.40 -10.00 

2398.0620 -53.99 -20.00 

2484.0000 -54.31 -10.00 

2485.4260 -55.64 -20.00 

70 °C Vnom 5v 

2399.5000 -50.21 -10.00 

2398.2810 -52.28 -20.00 

2484.2130 -54.52 -10.00 

2485.2130 -55.44 -20.00 
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Bluetooth 4.1 

TEST CONDITION 
Out of Band Emissions 

 Frequency Measured Power Limit 
Temp. Voltage MHz dBm/MHz(e.i.r.p) dBm/MHz(e.i.r.p) 

25 °C Vnom 5v 

2399.5000  -50.52  -10.00 

2398.4100  -56.52  -20.00 

2484.0000  -56.25  -10.00 

2485.0900  -57.86  -20.00 

0 °C Vnom 5v 

2399.5000  -50.53  -10.00 
2398.4100  -56.58  -20.00 

2484.0000  -56.28  -10.00 

2485.0900  -57.82  -20.00 

70 °C Vnom 5v 

2399.5000  -50.49  -10.00 
2398.4100  -56.51  -20.00 

2484.0000  -56.29  -10.00 

2485.0900  -57.86  -20.00 
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7.10 TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS 
DOMAIN 

LIMIT 
ETSI EN 300 328  
The transmitter unwanted emissions in the spurious domain shall not exceed the values 
given in table 1. 
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Test Configuration 

Below 1GHz 

 
Above 1GHz 
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Substituted Method Test Set-up 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement methods. 

TEST RESULTS 
No value of the measurement limit is within 6dB, and therefore no further investigation 
and identification to measure emission with point of measurement is required. 
 

 S.G. 
SP

Antenna mast 

1-4 meter  

Bi-Log Antenna or Horn Antenna Substituted Half-wave Dipole or Horn 
Antenna 

Ground plane 

d: distance in 
meters 

d = 3 meters 

1 m 
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For FPC Antenna 
Below 1GHz 
Test Mode: Normal Link Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -67.00 -6.38 -73.38 -36.00 -37.38 V 
441.7650 -68.61 -2.82 -71.43 -36.00 -35.43 V 
499.9650 -72.04 -1.65 -73.69 -54.00 -19.69 V 
625.0950 -66.15 -0.07 -66.22 -54.00 -12.22 V 
750.2250 -61.73 2.11 -59.62 -54.00 -5.62 V 
874.8700 -68.14 4.03 -64.11 -36.00 -28.11 V 

 

250.1900 -54.22 -8.51 -62.73 -36.00 -26.73 H 
374.8350 -62.60 -4.83 -67.43 -36.00 -31.43 H 
499.9650 -61.98 -1.65 -63.63 -54.00 -9.63 H 
625.0950 -70.18 -0.07 -70.25 -54.00 -16.25 H 
750.2250 -67.35 2.11 -65.24 -54.00 -11.24 H 
901.5450 -64.10 4.54 -59.56 -36.00 -23.56 H 

Test Mode: Bluetooth  Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -63.78 -6.38 -70.16 -36.00 -34.16 V 
224.9700 -64.95 -9.23 -74.18 -54.00 -20.18 V 
441.7650 -68.58 -2.82 -71.40 -36.00 -35.40 V 
625.0950 -65.99 -0.07 -66.06 -54.00 -12.06 V 
750.2250 -61.37 2.11 -59.26 -54.00 -5.26 V 
874.8700 -68.05 4.03 -64.02 -36.00 -28.02 V 

 

250.1900 -57.28 -8.51 -65.79 -36.00 -29.79 H 
374.8350 -69.40 -4.83 -74.23 -36.00 -38.23 H 
499.9650 -63.33 -1.65 -64.98 -54.00 -10.98 H 
625.0950 -70.95 -0.07 -71.02 -54.00 -17.02 H 
750.2250 -65.39 2.11 -63.28 -54.00 -9.28 H 
874.8700 -70.01 4.03 -65.98 -36.00 -29.98 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11b Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -36.44 -12.00 -48.44 -30.00 -18.44 V 
7236.000 -51.45 -5.92 -57.37 -30.00 -27.37 V 

N/A       
       
       
       

 

4824.000 -39.26 -12.00 -51.26 -30.00 -21.26 H 
7236.000 -52.19 -5.92 -58.11 -30.00 -28.11 H 

N/A       
       
       
       

Test Mode: IEEE 802.11b Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.500 -28.46 -11.30 -39.76 -30.00 -9.76 V 
7416.000 -50.72 -5.20 -55.92 -30.00 -25.92 V 

N/A       
       
       
       

 

4944.500 -33.18 -11.30 -44.48 -30.00 -14.48 H 
7416.000 -51.46 -5.20 -56.66 -30.00 -26.66 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11g Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -38.47 -12.00 -50.47 -30.00 -20.47 V 
7236.000 -51.86 -5.92 -57.78 -30.00 -27.78 V 

N/A       
       
       
       

 

4824.000 -41.50 -12.00 -53.50 -30.00 -23.50 H 
7236.000 -52.15 -5.92 -58.07 -30.00 -28.07 H 

N/A       
       
       
       

Test Mode: IEEE 802.11g Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.000 -32.00 -11.30 -43.30 -30.00 -13.30 V 
7416.000 -51.27 -5.20 -56.47 -30.00 -26.47 V 

N/A       
       
       
       

 

4944.000 -37.30 -11.30 -48.60 -30.00 -18.60 H 
7416.000 -52.27 -5.20 -57.47 -30.00 -27.47 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission.  
 



  
 
 
 
 
 
 
     Page: 84 / 107 

Report No.: T180627D10-RT1   Rev.: 01 

 

Test Mode: IEEE 802.11n HT 20 MHz Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -39.06 -12.00 -51.06 -30.00 -21.06 V 
7236.000 -51.89 -5.92 -57.81 -30.00 -27.81 V 

N/A       
       
       
       

 

4824.000 -43.63 -12.00 -55.63 -30.00 -25.63 H 
7236.000 -52.75 -5.92 -58.67 -30.00 -28.67 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n HT 20 MHz Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.000 -32.51 -11.30 -43.81 -30.00 -13.81 V 
7416.000 -51.89 -5.20 -57.09 -30.00 -27.09 V 

N/A       
       
       
       

 

4944.000 -37.39 -11.30 -48.69 -30.00 -18.69 H 
7416.000 -52.74 -5.20 -57.94 -30.00 -27.94 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n HT 40 MHz Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4844.000 -42.27 -11.88 -54.15 -30.00 -24.15 V 
7266.000 -52.42 -5.80 -58.22 -30.00 -28.22 V 

N/A       
       
       
       

 

4844.000 -46.25 -11.88 -58.13 -30.00 -28.13 H 
7266.000 -51.96 -5.80 -57.76 -30.00 -27.76 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n HT 40 MHz Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4941.000 -37.01 -11.33 -48.34 -30.00 -18.34 V 
7386.000 -52.71 -5.31 -58.02 -30.00 -28.02 V 

N/A       
       
       
       

 

4924.000 -42.03 -11.42 -53.45 -30.00 -23.45 H 
7386.000 -51.54 -5.31 -56.85 -30.00 -26.85 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth for GFSK (BR-1M) 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.500 -36.10 -12.11 -48.21 -30.00 -18.21 V 
7206.000 -52.72 -6.05 -58.77 -30.00 -28.77 V 

N/A       
       
       
       

 

4804.000 -40.27 -12.11 -52.38 -30.00 -22.38 H 
7206.000 -52.25 -6.05 -58.30 -30.00 -28.30 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -38.75 -11.23 -49.98 -30.00 -19.98 V 
7440.000 -52.29 -5.10 -57.39 -30.00 -27.39 V 

N/A       
       
       
       

 

4960.000 -40.44 -11.23 -51.67 -30.00 -21.67 H 
7440.000 -53.01 -5.10 -58.11 -30.00 -28.11 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth for 8DPSK (EDR-3M) 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.000 -38.30 -12.11 -50.41 -30.00 -20.41 V 
7206.000 -52.43 -6.05 -58.48 -30.00 -28.48 V 

N/A       
       
       
       

 

4804.000 -41.95 -12.11 -54.06 -30.00 -24.06 H 
7206.000 -51.88 -6.05 -57.93 -30.00 -27.93 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -41.97 -11.23 -53.20 -30.00 -23.20 V 
7440.000 -52.71 -5.10 -57.81 -30.00 -27.81 V 

N/A       
       
       
       

 

4960.000 -41.90 -11.23 -53.13 -30.00 -23.13 H 
7440.000 -52.81 -5.10 -57.91 -30.00 -27.91 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth 4.1 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.500 -38.15 -12.11 -50.26 -30.00 -20.26 V 
7206.000 -52.32 -6.05 -58.37 -30.00 -28.37 V 

N/A       
       
       
       

 

4804.500 -37.11 -12.11 -49.22 -30.00 -19.22 H 
7206.000 -51.84 -6.05 -57.89 -30.00 -27.89 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -38.10 -11.23 -49.33 -30.00 -19.33 V 
7440.000 -52.73 -5.10 -57.83 -30.00 -27.83 V 

N/A       
       
       
       

 

4960.000 -36.62 -11.23 -47.85 -30.00 -17.85 H 
7440.000 -52.83 -5.10 -57.93 -30.00 -27.93 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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For Dipole Antenna 
Below 1GHz 
Test Mode: Normal Link Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -62.85 -6.38 -69.23 -36.00 -33.23 V 
289.9600 -66.03 -6.60 -72.63 -36.00 -36.63 V 
441.7650 -67.76 -2.82 -70.58 -36.00 -34.58 V 
625.0950 -64.91 -0.07 -64.98 -54.00 -10.98 V 
750.2250 -61.59 2.11 -59.48 -54.00 -5.48 V 
874.8700 -67.85 4.03 -63.82 -36.00 -27.82 V 

 

125.0600 -64.62 -6.38 -71.00 -36.00 -35.00 H 
250.1900 -57.60 -8.51 -66.11 -36.00 -30.11 H 
499.9650 -63.10 -1.65 -64.75 -54.00 -10.75 H 
625.0950 -71.78 -0.07 -71.85 -54.00 -17.85 H 
750.2250 -63.35 2.11 -61.24 -54.00 -7.24 H 
874.8700 -70.19 4.03 -66.16 -36.00 -30.16 H 

Test Mode: Bluetooth  Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -63.36 -6.38 -69.74 -36.00 -33.74 V 
224.9700 -63.41 -9.23 -72.64 -54.00 -18.64 V 
499.9650 -72.38 -1.65 -74.03 -54.00 -20.03 V 
625.0950 -65.57 -0.07 -65.64 -54.00 -11.64 V 
750.2250 -62.01 2.11 -59.90 -54.00 -5.90 V 
874.8700 -67.74 4.03 -63.71 -36.00 -27.71 V 

 

250.1900 -57.74 -8.51 -66.25 -36.00 -30.25 H 
374.8350 -66.83 -4.83 -71.66 -36.00 -35.66 H 
499.9650 -63.00 -1.65 -64.65 -54.00 -10.65 H 
625.0950 -71.83 -0.07 -71.90 -54.00 -17.90 H 
750.2250 -63.60 2.11 -61.49 -54.00 -7.49 H 
874.8700 -70.51 4.03 -66.48 -36.00 -30.48 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11b Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -45.36 -12.00 -57.36 -30.00 -27.36 V 
7236.000 -51.73 -5.92 -57.65 -30.00 -27.65 V 

N/A       
       
       
       

 

4825.500 -36.59 -11.99 -48.58 -30.00 -18.58 H 
7236.000 -52.00 -5.92 -57.92 -30.00 -27.92 H 

N/A       
       
       
       

Test Mode: IEEE 802.11b Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.500 -43.59 -11.30 -54.89 -30.00 -24.89 V 
7416.000 -53.74 -5.20 -58.94 -30.00 -28.94 V 

N/A       
       
       
       

 

4944.500 -37.33 -11.30 -48.63 -30.00 -18.63 H 
7416.000 -53.53 -5.20 -58.73 -30.00 -28.73 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11g Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -47.21 -12.00 -59.21 -30.00 -29.21 V 
7236.000 -51.00 -5.92 -56.92 -30.00 -26.92 V 

N/A       
       
       
       

 

4824.000 -36.82 -12.00 -48.82 -30.00 -18.82 H 
7236.000 -51.94 -5.92 -57.86 -30.00 -27.86 H 

N/A       
       
       
       

Test Mode: IEEE 802.11g Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.000 -45.42 -11.30 -56.72 -30.00 -26.72 V 
7416.000 -53.28 -5.20 -58.48 -30.00 -28.48 V 

N/A       
       
       
       

 

4944.500 -38.16 -11.30 -49.46 -30.00 -19.46 H 
7416.000 -53.24 -5.20 -58.44 -30.00 -28.44 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n HT 20 MHz Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4824.000 -48.13 -12.00 -60.13 -30.00 -30.13 V 
7236.000 -51.81 -5.92 -57.73 -30.00 -27.73 V 

N/A       
       
       
       

 

4822.000 -37.02 -12.01 -49.03 -30.00 -19.03 H 
7236.000 -51.28 -5.92 -57.20 -30.00 -27.20 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n HT 20 MHz Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4944.000 -47.27 -11.30 -58.57 -30.00 -28.57 V 
7416.000 -52.82 -5.20 -58.02 -30.00 -28.02 V 

N/A       
       
       
       

 

4941.000 -38.94 -11.33 -50.27 -30.00 -20.27 H 
7416.000 -53.32 -5.20 -58.52 -30.00 -28.52 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n HT 40 MHz Mode / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4844.000 -48.86 -11.88 -60.74 -30.00 -30.74 V 
7266.000 -52.23 -5.80 -58.03 -30.00 -28.03 V 

N/A       
       
       
       

 

4844.000 -49.54 -11.88 -61.42 -30.00 -31.42 H 
7266.000 -51.24 -5.80 -57.04 -30.00 -27.04 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n HT 40 MHz Mode / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4924.000 -49.39 -11.42 -60.81 -30.00 -30.81 V 
7386.000 -53.71 -5.31 -59.02 -30.00 -29.02 V 

N/A       
       
       
       

 

4924.000 -44.16 -11.42 -55.58 -30.00 -25.58 H 
7386.000 -53.34 -5.31 -58.65 -30.00 -28.65 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth for GFSK (BR-1M) 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.000 -45.03 -12.11 -57.14 -30.00 -27.14 V 
7206.000 -51.97 -6.05 -58.02 -30.00 -28.02 V 

N/A       
       
       
       

 

4804.500 -32.12 -12.11 -44.23 -30.00 -14.23 H 
7206.000 -52.14 -6.05 -58.19 -30.00 -28.19 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -49.61 -11.23 -60.84 -30.00 -30.84 V 
7440.000 -52.68 -5.10 -57.78 -30.00 -27.78 V 

N/A       
       
       
       

 

4960.000 -37.83 -11.23 -49.06 -30.00 -19.06 H 
7440.000 -52.40 -5.10 -57.50 -30.00 -27.50 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth for 8DPSK (EDR-3M) 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.000 -46.80 -12.11 -58.91 -30.00 -28.91 V 
7206.000 -51.85 -6.05 -57.90 -30.00 -27.90 V 

N/A       
       
       
       

 

4804.500 -34.41 -12.11 -46.52 -30.00 -16.52 H 
7206.000 -52.60 -6.05 -58.65 -30.00 -28.65 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -49.94 -11.23 -61.17 -30.00 -31.17 V 
7440.000 -53.05 -5.10 -58.15 -30.00 -28.15 V 

N/A       
       
       
       

 

4960.000 -41.52 -11.23 -52.75 -30.00 -22.75 H 
7440.000 -53.28 -5.10 -58.38 -30.00 -28.38 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Bluetooth 4.1 

Test Mode: Bluetooth / TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4804.000 -46.26 -12.11 -58.37 -30.00 -28.37 V 
7206.000 -50.99 -6.05 -57.04 -30.00 -27.04 V 

N/A       
       
       
       

 

4804.000 -31.72 -12.11 -43.83 -30.00 -13.83 H 
7206.000 -52.31 -6.05 -58.36 -30.00 -28.36 H 

N/A       
       
       
       

Test Mode: Bluetooth / TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
4960.000 -47.39 -11.23 -58.62 -30.00 -28.62 V 
7440.000 -52.39 -5.10 -57.49 -30.00 -27.49 V 

N/A       
       
       
       

 

4960.000 -35.72 -11.23 -46.95 -30.00 -16.95 H 
7440.000 -52.84 -5.10 -57.94 -30.00 -27.94 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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7.11  RECEIVER SPURIOUS EMISSIONS 

LIMIT 
The spurious emissions of the receiver shall not exceed the values given in table 2. 

 

Test Configuration 

Radiated Spurious Emissions: 
(Same as section 7.10 in this test report) 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement methods. 

Measurement Uncertainty 
The measurement uncertainty of the test is ± 2.65dB. 

TEST RESULTS 
No non-compliance noted. 
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For FPC Antenna 
Below 1GHz 
Test Mode: RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
224.4850 -64.46 -9.26 -73.72 -57.00 -16.72 V 
289.4750 -68.49 -6.60 -75.09 -57.00 -18.09 V 
441.7650 -68.77 -2.82 -71.59 -57.00 -14.59 V 
625.0950 -65.75 -0.07 -65.82 -57.00 -8.82 V 
750.2250 -64.19 2.11 -62.08 -57.00 -5.08 V 
874.8700 -68.62 4.03 -64.59 -57.00 -7.59 V 

 

250.1900 -57.44 -8.51 -65.95 -57.00 -8.95 H 
374.8350 -69.53 -4.83 -74.36 -57.00 -17.36 H 
499.9650 -63.63 -1.65 -65.28 -57.00 -8.28 H 
625.0950 -70.59 -0.07 -70.66 -57.00 -13.66 H 
750.2250 -64.63 2.11 -62.52 -57.00 -5.52 H 
874.8700 -70.23 4.03 -66.20 -57.00 -9.20 H 

Test Mode: Bluetooth / RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
224.4850 -65.07 -9.26 -74.33 -57.00 -17.33 V 
441.7650 -68.86 -2.82 -71.68 -57.00 -14.68 V 
499.9650 -72.16 -1.65 -73.81 -57.00 -16.81 V 
625.0950 -66.63 -0.07 -66.70 -57.00 -9.70 V 
750.2250 -64.21 2.11 -62.10 -57.00 -5.10 V 
874.8700 -69.21 4.03 -65.18 -57.00 -8.18 V 

 

250.1900 -56.89 -8.51 -65.40 -57.00 -8.40 H 
299.6600 -66.28 -6.61 -72.89 -57.00 -15.89 H 
499.9650 -62.89 -1.65 -64.54 -57.00 -7.54 H 
625.0950 -70.15 -0.07 -70.22 -57.00 -13.22 H 
750.2250 -64.31 2.11 -62.20 -57.00 -5.20 H 
874.8700 -70.35 4.03 -66.32 -57.00 -9.32 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
2200.500 -37.39 -19.66 -57.05 -47.00 -10.05 V 
3187.500 -36.86 -17.40 -54.26 -47.00 -7.26 V 

N/A       
       
       
       

 

1500.500 -37.23 -22.21 -59.44 -47.00 -12.44 H 
2400.000 -42.43 -18.89 -61.32 -47.00 -14.32 H 
3194.500 -44.74 -17.41 -62.15 -47.00 -15.15 H 
5074.000 -49.12 -10.70 -59.82 -47.00 -12.82 H 
6456.500 -49.95 -8.90 -58.85 -47.00 -11.85 H 
7160.000 -50.09 -6.23 -56.32 -47.00 -9.32 H 

Test Mode: Bluetooth / RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
1248.500 -37.37 -23.10 -60.47 -47.00 -13.47 V 
2974.000 -44.84 -17.27 -62.11 -47.00 -15.11 V 

N/A       
       
       
       

 

1500.500 -37.31 -22.21 -59.52 -47.00 -12.52 H 
2393.000 -43.27 -18.91 -62.18 -47.00 -15.18 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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For Dipole Antenna 
Below 1GHz 
Test Mode: RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
224.9700 -63.47 -9.23 -72.70 -57.00 -15.70 V 
441.7650 -68.61 -2.82 -71.43 -57.00 -14.43 V 
499.9650 -70.74 -1.65 -72.39 -57.00 -15.39 V 
625.0950 -64.94 -0.07 -65.01 -57.00 -8.01 V 
750.2250 -63.19 2.11 -61.08 -57.00 -4.08 V 
874.8700 -67.97 4.03 -63.94 -57.00 -6.94 V 

 

250.1900 -58.58 -8.51 -67.09 -57.00 -10.09 H 
374.8350 -67.79 -4.83 -72.62 -57.00 -15.62 H 
499.9650 -63.08 -1.65 -64.73 -57.00 -7.73 H 
625.0950 -72.40 -0.07 -72.47 -57.00 -15.47 H 
750.2250 -63.37 2.11 -61.26 -57.00 -4.26 H 
874.8700 -70.09 4.03 -66.06 -57.00 -9.06 H 

Test Mode: Bluetooth / RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
224.9700 -62.34 -9.23 -71.57 -57.00 -14.57 V 
374.8350 -66.59 -4.83 -71.42 -57.00 -14.42 V 
499.9650 -64.73 -1.65 -66.38 -57.00 -9.38 V 
625.0950 -64.90 -0.07 -64.97 -57.00 -7.97 V 
750.2250 -63.60 2.11 -61.49 -57.00 -4.49 V 
874.8700 -67.10 4.03 -63.07 -57.00 -6.07 V 

 

250.1900 -58.83 -8.51 -67.34 -57.00 -10.34 H 
374.8350 -66.45 -4.83 -71.28 -57.00 -14.28 H 
499.9650 -64.06 -1.65 -65.71 -57.00 -8.71 H 
625.0950 -71.68 -0.07 -71.75 -57.00 -14.75 H 
750.2250 -64.18 2.11 -62.07 -57.00 -5.07 H 
874.8700 -71.80 4.03 -67.77 -57.00 -10.77 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
1794.500 -32.30 -21.16 -53.46 -47.00 -6.46 V 
2988.000 -37.42 -17.23 -54.65 -47.00 -7.65 V 

N/A       
       
       
       

 

1126.000 -33.86 -23.54 -57.40 -47.00 -10.40 H 
3194.500 -43.86 -17.41 -61.27 -47.00 -14.27 H 

N/A       
       
       
       

Test Mode: Bluetooth / RX Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
2197.000 -37.24 -19.67 -56.91 -47.00 -9.91 V 
3194.500 -39.14 -17.41 -56.55 -47.00 -9.55 V 

N/A       
       
       
       

 

1374.500 -36.47 -22.66 -59.13 -47.00 -12.13 H 
3187.500 -45.59 -17.40 -62.99 -47.00 -15.99 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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7.12 RECEIVER BLOCKING 

Limit 

Receiver 
Category  

 Category 1 : Adaptive equipment with a maximum RF output power greater than 10 
dBm e.i.r.p. shall be considered as receiver category 1 equipment. 

 Category 2 : Non-adaptive equipment with a Medium Utilization (MU) factor greater 
than 1 % and less than or equal to 10 % or adaptive equipment with a maximum RF 
output power of 10 dBm e.i.r.p. shall be considered as receiver category 2 equipment. 

 Category 3 : Non-adaptive equipment with a maximum Medium Utilization (MU) 
factor of 1 % or adaptive equipment with a maximum RF output power of 0 dBm e.i.r.p. 
shall be considered as receiver category 3 equipment 
 

 

Category 1 

Wanted signal mean 
power from companion 

device (dBm) 

Blocking signal 
frequency 

(MHz) 

Blocking 
signal power 

(dBm) 
(see note 2) 

Type of blocking 
signal 

Pmin + 6 dB 2 380 
2 503,5 -53 CW 

Pmin + 6 dB 
2 300 
2 330 
2 360 

-47 CW 

Pmin + 6 dB 

2 523,5 
2 553,5 
2 583,5 
2 613,5 
2 643,5 
2 673,5 

-47 CW 

NOTE 1:  
Pmin is the minimum level of wanted signal (in dBm) required to meet the minimum performance criteria as 
defined in clause 4.3.1.12.3 in the absence of any blocking signal. 
NOTE 2:  
The levels specified are levels in front of the UUT antenna. In case of conducted measurements, the levels 
have to be corrected by the actual antenna assembly gain. 
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Category 2 

Wanted signal mean 
power from companion 

device (dBm) 

Blocking signal 
frequency 

(MHz) 

Blocking 
signal power 

(dBm) 
(see note 2) 

Type of blocking 
signal 

Pmin + 6 dB 2 380 
2 503,5 -57 CW 

Pmin + 6 dB 2 300 
2 583,5 -47 CW 

NOTE 1:  
Pmin is the minimum level of the wanted signal (in dBm) required to meet the 
minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal. 
NOTE 2:  
The levels specified are levels in front of the UUT antenna. In case of conducted measurements, the levels 
have to be corrected by the actual antenna assembly gain. 

 

Category 3 

Wanted signal mean 
power from companion 

device (dBm) 

Blocking signal 
frequency 

(MHz) 

Blocking 
signal power 

(dBm) 
(see note 2) 

Type of blocking 
signal 

Pmin + 12 dB 2 380 
2 503,5 -57 CW 

Pmin + 12 dB 2 300 
2 583,5 -47 CW 

NOTE 1:  
Pmin is the minimum level of the wanted signal (in dBm) required to meet the minimum performance 
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal. 
NOTE 2:  
The levels specified are levels in front of the UUT antenna. In case of conducted measurements, the levels 
have to be corrected by the actual antenna assembly gain. 
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Test Configuration 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 328 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 300 328 (V2.1.1) for the measurement method. 
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TEST RESULTS 
 

Configuration Frequency 
(MHz) 

Blocking signal 
frequency(MHz) 

Receiver 
Blocking 

signal power 
(dBm) 

Wanted 
signal mean 
power from 
companion 

device (dBm) 
[Pmin] 

Pmin + 
6dB Per 
Values 
(dBm) 

Per 
Results Limit (%) Result 

IEEE 
802.11b 
Mode 

2412 

2380 
-53 

-96 -90 0.00% 10.00% Pass 

2503.5 -96 -90 0.00% 10.00% Pass 

2300 

-47 

-96 -90 0.00% 10.00% Pass 

2330 -96 -90 0.00% 10.00% Pass 

2360 -96 -90 0.00% 10.00% Pass 

2523.5 

-47 

-96 -90 0.00% 10.00% Pass 

2553.5 -96 -90 0.00% 10.00% Pass 

2583.5 -96 -90 0.00% 10.00% Pass 

2613.5 -96 -90 0.00% 10.00% Pass 

2643.5 -96 -90 0.00% 10.00% Pass 

2673.5 -96 -90 0.00% 10.00% Pass 

IEEE 
802.11b 
Mode 

2472 

2380 
-53 

-96 -90 0.00% 10.00% Pass 

2503.5 -96 -90 0.00% 10.00% Pass 

2300 

-47 

-96 -90 0.00% 10.00% Pass 

2330 -96 -90 0.00% 10.00% Pass 

2360 -96 -90 0.00% 10.00% Pass 

2523.5 

-47 

-96 -90 0.00% 10.00% Pass 

2553.5 -96 -90 0.00% 10.00% Pass 

2583.5 -96 -90 0.00% 10.00% Pass 

2613.5 -96 -90 0.00% 10.00% Pass 

2643.5 -96 -90 0.00% 10.00% Pass 

2673.5 -96 -90 0.00% 10.00% Pass 
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Configuration Frequency 
(MHz) 

Blocking signal 
frequency(MHz) 

Receiver 
Blocking 

signal power 
(dBm) 

Wanted 
signal mean 
power from 
companion 

device (dBm) 
[Pmin] 

Pmin + 
6dB Per 
Values 
(dBm) 

Per 
Results Limit (%) Result 

Bluetooth 
2.1+EDR 2402 

2380 
-53 

-90 -84 0.15% 10.00% Pass 

2503.5 -90 -84 0.12% 10.00% Pass 

2300 

-47 

-90 -84 0.63% 10.00% Pass 

2330 -90 -84 0.49% 10.00% Pass 

2360 -90 -84 0.14% 10.00% Pass 

2523.5 

-47 

-90 -84 0.16% 10.00% Pass 

2553.5 -90 -84 0.41% 10.00% Pass 

2583.5 -90 -84 0.38% 10.00% Pass 

2613.5 -90 -84 0.12% 10.00% Pass 

2643.5 -90 -84 0.11% 10.00% Pass 

2673.5 -90 -84 0.13% 10.00% Pass 

Bluetooth 
2.1+EDR 2480 

2380 
-53 

-90 -84 0.10% 10.00% Pass 

2503.5 -90 -84 0.12% 10.00% Pass 

2300 

-47 

-90 -84 0.62% 10.00% Pass 

2330 -90 -84 0.65% 10.00% Pass 

2360 -90 -84 0.13% 10.00% Pass 

2523.5 

-47 

-90 -84 0.17% 10.00% Pass 

2553.5 -90 -84 0.30% 10.00% Pass 

2583.5 -90 -84 0.30% 10.00% Pass 

2613.5 -90 -84 0.12% 10.00% Pass 

2643.5 -90 -84 0.12% 10.00% Pass 

2673.5 -90 -84 0.06% 10.00% Pass 
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Configuration Frequency 
(MHz) 

Blocking signal 
frequency(MHz) 

Receiver 
Blocking 

signal power 
(dBm) 

Wanted 
signal mean 
power from 
companion 

device (dBm) 
[Pmin] 

Pmin + 
6dB Per 
Values 
(dBm) 

Per 
Results Limit (%) Result 

BLE Mode 2402 

2380 
-53 

-82 -76 0.02% 10.00% Pass 

2503.5 -82 -76 0.05% 10.00% Pass 

2300 

-47 

-82 -76 0.08% 10.00% Pass 

2330 -82 -76 0.03% 10.00% Pass 

2360 -82 -76 0.05% 10.00% Pass 

2523.5 

-47 

-82 -76 0.03% 10.00% Pass 

2553.5 -82 -76 0.07% 10.00% Pass 

2583.5 -82 -76 0.06% 10.00% Pass 

2613.5 -82 -76 0.08% 10.00% Pass 

2643.5 -82 -76 0.06% 10.00% Pass 

2673.5 -82 -76 0.05% 10.00% Pass 

BLE Mode 2480 

2380 
-53 

-82 -76 0.05% 10.00% Pass 

2503.5 -82 -76 0.03% 10.00% Pass 

2300 

-47 

-82 -76 0.09% 10.00% Pass 

2330 -82 -76 0.09% 10.00% Pass 

2360 -82 -76 0.10% 10.00% Pass 

2523.5 

-47 

-82 -76 0.02% 10.00% Pass 

2553.5 -82 -76 0.06% 10.00% Pass 

2583.5 -82 -76 0.10% 10.00% Pass 

2613.5 -82 -76 0.08% 10.00% Pass 

2643.5 -82 -76 0.05% 10.00% Pass 

2673.5 -82 -76 0.12% 10.00% Pass 

 
-- End of Test Report -- 
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APPENDIX A PHOTOGRAPHS OF TEST SETUP 
Below 1GHz 
For Dipole Antenna 
WiFi 2.4GHz+ BT2.1+EDR+BT 4.1 
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For FPC Antenna 
WiFi 2.4GHz+BT 4.1 

 
BT2.1+EDR 
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Above 1GHz 
For Dipole Antenna 
WiFi 2.4GHz+ BT2.1+EDR+BT 4.1 
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For FPC Antenna 
WiFi 2.4GHz+BT 4.1 

 
BT2.1+EDR 
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Conducted 
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Adaptivity 
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Receiver Blocking 
WiFi 2.4GHz 

 
Bluetooth for 2.1+EDR 
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Bluetooth 4.1 
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1. TEST RESULT CERTIFICATION 
Applicant: TechNexion Ltd. 

16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Manufacturer: TechNexion Ltd. 
16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Equipment Under Test: WiFi+Bluetooth 4.1(HS) System on Module 
Trade Name: TechNexion 
Model Number:  PIXI-9377 
Date of Test: July 30 ~ August 6, 2018 

APPLICABLE STANDARDS 
STANDARD TEST RESULT 

ETSI EN 301 893 V2.1.1 (2017-05) 
+ 

AS/NZS 4268: 2017 
No non-compliance noted 

Deviation from Applicable Standard 

None 

Compliance Certification Services Inc. tested the above equipment for compliance with the 
requirements set forth in the ETSI EN 301 893. The results of testing in this report apply 
only to the product/system, which was tested. Other similar equipment will not necessarily 
produce the same results due to production tolerance and measurement uncertainties. 

Approved by: Tested by:  

 

  

 

 

Sam Chuang Jerry Chuang 
Manager Engineer 
Compliance Certification Services Inc. Compliance Certification Services Inc. 
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2. EUT DESCRIPTION 
Product WiFi+Bluetooth 4.1(HS) System on Module 

Trade Name TechNexion 

Model Number PIXI-9377 

Model Discrepancy N/A 

Received Date June 27, 2018 
EUT Power Rating Power from host system. (DC 5V) 

Frequency Range 
IEEE 802.11a Mode: 5180 ~ 5240 MHz 
IEEE 802.11n HT 20 MHz Mode: 5180 ~ 5240 MHz 
IEEE 802.11n HT 40 MHz Mode: 5190 ~ 5230 MHz 
IEEE 802.11ac VHT80 MHz Mode: 5210 MHz 

Modulation 
Technique 

IEEE 802.11a Mode: OFDM 
IEEE 802.11n HT20 MHz Mode: OFDM 
IEEE 802.11n HT40 MHz Mode: OFDM 
IEEE 802.11ac VHT80 MHz Mode: OFDM 

Number of Channels 
IEEE 802.11a Mode: 5180 ~ 5240 MHz: 4 Channels 
IEEE 802.11n HT20 MHz Mode: 5180 ~ 5240 MHz: 4 Channels 
IEEE 802.11n HT40 MHz Mode: 5190 ~ 5230 MHz: 2 Channels 
IEEE 802.11ac VHT80 MHz Mode: 5210MHz: 1 Channels 

Transmit Power 
(Mean EIRP) 

 
Mode Transmit Power 

(dBm) 
Transmit Power 

(mW) 
IEEE 802.11a Mode 

5180 ~ 5240 MHz 19.32 85.51 
IEEE 802.11n 20 MHz Mode 

5180 ~ 5240 MHz 16.83 48.19 
IEEE 802.11n 40 MHz Mode 

5190 ~ 5230 MHz 17.28 53.46 
IEEE 802.11ac VHT80 MHz Mode 

5210 MHz 17.36 54.45 
 

Antenna 
Specification 

FPC Antenna: TechNexion / VM2450-25523-OOX-180 
Gain: 3dBi 
Dipole Antenna: TechNexion / VM2450-ASSY1005 
Gain: 6dBi 

Temperature Range 0  ~ +70  

S.W Version 1.0 

H.W: Version A1 
Remark: F  
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3. TEST METHODOLOGY 
3.1. GENERAL DESCRIPTION OF APPLIED STANDARDS 
According to its specifications, the EUT must comply with the requirements of the 
following standards: 
ETSI EN 301 893 V2.1.1 (2017-05) 5GHz RLAN; Harmonised Standard covering the 
essential requirements of article 3.2 of Directive 2014/53/EU 

3.2. DESCRIPTION OF TEST MODES 
The EUT (model: PIXI-9377) had been tested under operating and standby condition. 
Software used to control the EUT for staying in continuous transmitting and receiving 
mode is programmed. 
IEEE802.11a Mode: 5180 ~ 5240 MHz 
Channel Low (5180MHz) and Channel High (5240MHz) with 6Mbps data rate were 
chosen for the final testing. 
IEEE 802.11n HT 20 MHz Mode: 5180 ~ 5240 MHz 
Channel Low (5180MHz) and Channel High (5240MHz) with 6.5Mbps data rate were 
chosen for the final testing. 
IEEE 802.11n HT 40 MHz Mode: 5190 ~ 5230 MHz 
Channel Low (5190MHz) and Channel High (5230MHz) with 13.5Mbps data rate were 
chosen for the final testing. 
IEEE 802.11ac VHT 80 MHz Mode 5210 MHz 
Channel (5210MHz) with 13.5Mbps data rate was chosen for the final testing. 
 
Final test mode of conducted test items and radiation spurious emissions are 
considering the modulation and worse data rate from the power table 
Mode Data Rate 
802.11a (1TX) 6 Mbps 
802.11n HT20 (1TX) MCS 0 
802.11n HT40 (1TX) MCS 0 
802.11ac VHT80 (1TX) MCS 0 
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3.2.1 The worst mode of measurement 
For FPC Antenna 
 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system  
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (Z-Plane) were recorded in this report. 
 
For Dipole Antenna 
 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system  
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (X-Plane) were recorded in this report. 
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4. INSTRUMENT CALIBRATION 
4.1 MEASURING INSTRUMENT CALIBRATION 
The measuring equipment, which was utilized in performing the tests documented herein, 
has been calibrated in accordance with the manufacturer's recommendations for utilizing 
calibration equipment, which is traceable to recognized national standards. 
4.2 MEASUREMENT EQUIPMENT USED 
Equipment Used for Emissions Measurement 
 

RF Conducted Test Site 
Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 

Cable HUBER SUHNER SUCOFLEX 104PEA 25157 06/29/2018 06/28/2019 
Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 

Power Divider Solvang 
Technology STI08-0015 008 07/27/2018 07/26/2019 

Power Meter Anritsu ML2495A 1012009 09/18/2017 09/17/2018 
Power Seneor Anritsu MA2411B 1126148 02/06/2018 02/05/2019 

Signal Analyzer R&S FSV 40 101073 10/02/2017 10/01/2018 
Thermostatic/Hrgrosatic 

Chamber GWINSTEK GTC-288MH-CC TH160402 05/17/2018 05/16/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54250027 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260016 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260020 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260007 07/05/2018 07/04/2019 

 
Wugu Fully Chamber B 

Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 
Bilog Antenna Sunol Sciences JB1 A052609 03/14/2018 03/13/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 23452 06/29/2018 06/28/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 33960 06/29/2018 06/28/2019 

Digital Thermo-Hygro 
Meter WISEWIND 1110 D06 02/08/2018 02/07/2019 

Horn Antenna SCHWARZBECK BBHA 9120D 779 03/14/2018 03/13/2019 
Pre-Amplifier Anritsu MH648A M89145 06/29/2018 06/28/2019 
Pre-Amplifier EMEC EM01M26G 060570 06/29/2018 06/28/2019 

Signal Analyzer Agilent N9010A MY52220817 03/22/2018 03/21/2019 
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R 

Controller CCS CC-C-1F N/A N.C.R N.C.R 
Turn Table CCS CC-T-1F N/A N.C.R N.C.R 

Remark:  
1. Each piece of equipment is scheduled for calibration once a year. 
2. N.C.R. = No Calibration Required. 
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Adaptivity Room 

Name of Equipment Manufacturer Model Serial 
Number Cal. Date Cal. Due 

Attenuator E-INSTRUMENT EPA-600H EC1400050 07/25/2018 07/24/2019 
Cable HUBER SUHNER SUCOFLEX 104PEA 25157 06/29/2018 06/28/2019 

Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 

Power Divider Marvelous 
Microwave MVE8586 16011206 07/27/2018 07/26/2019 

Power Divider Solvang 
Technology STI08-0015 008 07/27/2018 07/26/2019 

Power Splitter Mini-Circuits ZN2PD-9G-S 777 07/23/2018 07/22/2019 
Spectrum Analyzer R&S FSU 26 100258 06/25/2018 06/24/2019 

Vector Signal Generator R&S SMU 200A 101480 04/10/2018 04/09/2019 
Vector Signal Genertor R&S SMU 200A 103439 05/04/2018 05/03/2019 

Software GPIBShot,DFS-Aggregate-Time FSU 
Remark:  
1. Each piece of equipment is scheduled for calibration once a year. 
2. N.C.R. = No Calibration Required. 
 
 
4.3 MEASUREMENT UNCERTAINTY 
For the test methods to determine RF power levels, according to the present document, 
the measurement uncertainty figures shall be calculated in accordance with TR 100 
028-1 [2] and TR 100 028-2 [3] and shall correspond to an expansion factor (coverage 
factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and 95,45 
% in the case where the distributions characterizing the actual measurement 
uncertainties are normal (Gaussian)). 
Table 7 is based on such expansion factors. 

Table 7: Maximum measurement uncertainty 
Parameter Uncertainty 

RF frequency +/-1 * 10-5 
RF power conducted +/- 1,5 dB 
RF power radiated +/- 6 dB 

Spurious emissions, conducted +/- 3 dB 
Spurious emissions, radiated +/- 6 dB 

Humidity +/- 5 % 
Temperature +/- 1  

Time +/-10 % 

 



 
 
 
 
 
 
 
 

    Page 10 / 61 
Report No.: T180627D10-RT2   Rev. 01 

5. FACILITIES AND ACCREDITATIONS 
5.1. FACILITIES 
All measurement facilities used to collect the measurement data are located at 

 No. 199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C. 
Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029 

 No.11, Wugong 6th Rd., Wugu Dist.,New Taipei City 24891, Taiwan. (R.O.C.) 
Tel: 886-2-2299-9720 / Fax: 886-2-2298-4045 

 
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI 
C63.4 and CISPR Publication 22. 

5.2 EQUIPMENT 
Radiated emissions are measured with one or more of the following types of linearly 
polarized antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, 
horn. Spectrum analyzers with preselectors and quasi-peak detectors are used to 
perform radiated measurements. 
Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used 
for making measurements. 
All receiving equipment conforms to CISPR Publication 16-
Measuri  
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6. SETUP OF EQUIPMENT UNDER TEST 
6.1. SETUP CONFIGURATION OF EUT 

See test photographs attached in Appendix I for the actual connections between EUT 
and support equipment. 

6.2. SUPPORT EQUIPMENT 
No. Device Type Brand Model Series No. FCC ID Cable length & Type 

Discribe 

 N/A      

 
Remark: 

1. All the equipment/cables were placed in the worst-case configuration to 
maximize the emission during the test. 

2. 
requirements and conditions for the intended use.  
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7. ETSI EN 301 893 REQUIREMENTS 
7.1. CARRIER FREQUENCIES AND CHANNELIZATION 

LIMIT 
ETSI EN 301 893  
The actual centre frequency for any given channel declared by the manufacturer shall be 
maintained within the range fc ± 20 ppm over Normal and Extreme conditions. 

TEST CONFIGURATION 
Temperature and Voltage Measurement (under normal and extreme test conditions) 
 

 

TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). 

TEST RESULTS 
No non-compliance noted. 
 
 

Temperature Chamber 

EUT 

AC/DC Power supply 

Spectrum Analyzer 
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IEEE802.11a Mode:  

20 , 5V NORMAL CONDITION RESULTS 
Channel 

Frequency 
(MHz) 

Measured 
Frequency 

(MHz) 
± 20 ppm Limit 

(ppm) 

5180 5179.9377 -12.04 
 

0 , 5.5V EXTREME CONDITION RESULTS 
Channel 

Frequency 
(MHz) 

Measured 
Frequency 

(MHz) 
± 20 ppm Limit 

(ppm) 

5180 5179.9369 -12.19 

 

0 , 4.5V EXTREME CONDITION RESULTS 
Channel 

Frequency 
(MHz) 

Measured 
Frequency 

(MHz) 
± 20 ppm Limit 

(ppm) 

5180 5179.9445 -10.72 

 

70 , 5.5V EXTREME CONDITION RESULTS 
Channel 

Frequency 
(MHz) 

Measured 
Frequency 

(MHz) 
± 20 ppm Limit 

(ppm) 

5180 5179.9168 -16.07 

 

70 , 4.5V EXTREME CONDITION RESULTS 
Channel 

Frequency 
(MHz) 

Measured 
Frequency 

(MHz) 
± 20 ppm Limit 

(ppm) 

5180 5179.9170 -16.02 
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7.2. RF OUTPUT POWER, TRANSMIT POWER CONTROL (TPC) AND 
POWER DENSITY 

LIMIT 
ETSI EN 301 893  
RF output power and power density at the highest power level 
TPC is not required for channels whose nominal bandwidth falls completely within the 
band 5 150 MHz to 5 250 MHz. 
For devices with TPC, the RF output power and the power density when configured to 
operate at the highest stated power level of the TPC range shall not exceed the levels 
given in table 1. 
Devices are allowed to operate without TPC. See table 1 for the applicable limits in this 
case. 
Table 1: Mean EIRP limits for RF output power and power density at the highest power level 

Frequency band 
(MHz) 

Mean e.i.r.p. limit 
(dBm) 

Mean e.i.r.p. density limit  
(dBm/MHz) 

with TPC without TPC with TPC without TPC 

5150  5350 23 20/23 (see note 1) 10 7/10 (see note 2) 
NOTE 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls  
        completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is 
        23 dBm. 
NOTE 2: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls 
        completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is 
        10 dBm/MHz. 
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Test Configuration for RF Output Power 
Temperature and Voltage Measurement (under normal and extreme test conditions) 

 
 
Test Configuration for Power Density 

 
 
 
 
 
 
 
 
 
 
 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply 

TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the test conditions. 
2. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the measurement methods. 

Temperature Chamber 

EUT 

AC/DC Power supply 

Splitter 

Oscilloscope 

D
etector 

Power Meter 

 
3 

 

1 

5 
2 4 
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TEST RESULTS 
No non-compliance noted. 

 
IEEE802.11a Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
( ) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 5180 12.92 18.92 23.00 -4.08 

0 Vmax 5.5 5180 13.31 19.31 23.00 -3.69 
Vmin 4.5 5180 13.32 *19.32 23.00 -3.68 

70 Vmax 5.5 5180 11.93 17.93 23.00 -5.07 
Vmin 4.5 5180 11.93 17.93 23.00 -5.07 

Limit BAND1 23dBm With TPC  
Measurement uncertainty + 0.28dB / - 0.30dB 

Remark:  1. EIRP=Reading + Antenna Gain + Cable Loss 
 
IEEE 802.11n HT 20 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
( ) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 5180 10.81 16.81 23.00 -6.19 

0 Vmax 5.5 5180 10.83 *16.83 23.00 -6.17 
Vmin 4.5 5180 10.83 16.83 23.00 -6.17 

70 Vmax 5.5 5180 9.81 15.81 23.00 -7.19 
Vmin 4.5 5180 9.82 15.82 23.00 -7.18 

Limit BAND1 23dBm With TPC  
Measurement uncertainty + 0.28dB / - 0.30dB 

Remark:  1. EIRP=Reading + Antenna Gain + Cable Loss 
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IEEE 802.11n HT 40 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
( ) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 5190 11.28 *17.28 23.00 -5.72 

0 Vmax 5.5 5190 11.17 17.17 23.00 -5.83 
Vmin 4.5 5190 11.18 17.18 23.00 -5.82 

70 Vmax 5.5 5190 10.26 16.26 23.00 -6.74 
Vmin 4.5 5190 10.27 16.27 23.00 -6.73 

Limit BAND1 23dBm With TPC  
Measurement uncertainty + 0.28dB / - 0.30dB 

Remark:  1. EIRP=Reading + Antenna Gain + Cable Loss 
 

 

IEEE 802.11ac VHT80 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
( ) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 5210 11.36 *17.36 23.00 -5.64 

0 Vmax 5.5 5210 10.85 16.85 23.00 -6.15 
Vmin 4.5 5210 10.86 16.86 23.00 -6.14 

70 Vmax 5.5 5210 8.73 14.73 23.00 -8.27 
Vmin 4.5 5210 8.74 14.74 23.00 -8.26 

Limit BAND1 23dBm With TPC  
Measurement uncertainty + 0.28dB / - 0.30dB 

Remark:  1. EIRP=Reading + Antenna Gain + Cable Loss 
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POWER DENSITY 
 
IEEE802.11a Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 
25 5 5180 9.36 10 -0.64 

 

IEEE 802.11n HT 20 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 
25 5 5180 6.63 10 -3.37 

 

IEEE 802.11n HT 40 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 
25 5 5190 3.40 10 -6.60 

 
IEEE 802.11ac VHT80 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 
25 5 5210 -1.44 10 -11.44 
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7.3. TRANSMITTER UNWANTED EMISSIONS OUTSIDE THE 5GHZ 
RLAN BANDS 

LIMIT 
ETSI EN 301 893, 
The level of unwanted emissions (radio frequency emissions outside the 5GHz RLAN 
bands) shall not exceed the limits given below: 

Table 3: Transmitter unwanted emission limits outside the 5 GHz RLAN bands 

Frequency Range 
(MHz) 

Max. Power, EIRP 
(dBm) Bandwidth 

30 MHz to 47 MHz -36 100 kHz 

47 MHz to 74 MHz -54 100 kHz 

74 MHz to 87.5 MHz -36 100 kHz 

87.5 MHz to 118 MHz -54 100 kHz 

118 MHz to 174 MHz -36 100 kHz 

174 MHz to 230 MHz -54 100 kHz 

230 MHz to 470 MHz -36 100 kHz 

470 MHz to 862 MHz -54 100 kHz 

862 MHz to 1 GHz -36 100 kHz 

1 GHz to 5.15 GHz -30 1 MHz 

5.35 GHz to 5.47 GHz -30 1 MHz 

5.725 GHz to 26 GHz -30 1 MHz 
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Test Configuration: 

Below 1GHz 

 
Above 1GHz 
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Substituted Method Test Set-up 

TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the test conditions. 
2. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the measurement methods. 

TEST RESULTS 
No non-compliance noted 

 
 

 S.G. 
SP

Antenna mast 

1-4 meter  

Bi-Log Antenna or Horn Antenna Substituted Half-wave Dipole or Horn 
Antenna 

Ground plane 

d: distance in 
meters 

d = 3 meters 

1 m 
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For FPC Antenna 
Below 1GHz 

Test Mode: IEEE 802.11ac VHT 80 MHz / TX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -65.06 -6.38 -71.44 -36.00 -35.44 V 
250.1900 -60.14 -8.51 -68.65 -36.00 -32.65 V 
499.9650 -64.55 -1.65 -66.20 -54.00 -12.20 V 
625.0950 -66.23 -0.07 -66.30 -54.00 -12.30 V 
750.2250 -61.13 2.11 -59.02 -54.00 -5.02 V 
874.8700 -68.18 4.03 -64.15 -36.00 -28.15 V 

 

250.1900 -58.16 -8.51 -66.67 -36.00 -30.67 H 
298.6900 -66.50 -6.61 -73.11 -36.00 -37.11 H 
499.9650 -64.26 -1.65 -65.91 -54.00 -11.91 H 
625.0950 -70.12 -0.07 -70.19 -54.00 -16.19 H 
750.2250 -64.49 2.11 -62.38 -54.00 -8.38 H 
874.8700 -71.10 4.03 -67.07 -36.00 -31.07 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11a Mode / TX (CH 5180) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10360.000 -47.30 0.23 -47.07 -30.00 -17.07 V 
15540.000 -56.71 3.77 -52.94 -30.00 -22.94 V 

N/A       
       
       
       

 

10360.000 -43.72 0.23 -43.49 -30.00 -13.49 H 
15540.000 -56.26 3.77 -52.49 -30.00 -22.49 H 

N/A       
       
       
       

Test Mode: IEEE 802.11a Mode / TX (CH 5240) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10480.000 -54.51 0.48 -54.03 -30.00 -24.03 V 
15720.000 -56.32 3.81 -52.51 -30.00 -22.51 V 

N/A       
       
       
       

 

10480.000 -48.93 0.48 -48.45 -30.00 -18.45 H 
15720.000 -56.68 3.81 -52.87 -30.00 -22.87 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n 20MHz Mode / TX (CH 5180) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10360.000 -46.70 0.23 -46.47 -30.00 -16.47 V 
15540.000 -56.95 3.77 -53.18 -30.00 -23.18 V 

N/A       
       
       
       

 

10360.000 -42.77 0.23 -42.54 -30.00 -12.54 H 
15540.000 -57.06 3.77 -53.29 -30.00 -23.29 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n 20MHz Mode / TX (CH 5240) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10480.000 -54.12 0.48 -53.64 -30.00 -23.64 V 
15720.000 -57.13 3.81 -53.32 -30.00 -23.32 V 

N/A       
       
       
       

 

10480.000 -49.15 0.48 -48.67 -30.00 -18.67 H 
15720.000 -55.99 3.81 -52.18 -30.00 -22.18 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n 40MHz Mode / TX (CH 5190) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10380.000 -51.24 0.28 -50.96 -30.00 -20.96 V 
15570.000 -56.06 3.77 -52.29 -30.00 -22.29 V 

N/A       
       
       
       

 

10380.000 -46.85 0.28 -46.57 -30.00 -16.57 H 
15570.000 -56.75 3.77 -52.98 -30.00 -22.98 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n 40MHz Mode / TX (CH 5230) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10460.000 -55.60 0.44 -55.16 -30.00 -25.16 V 
15690.000 -56.89 3.80 -53.09 -30.00 -23.09 V 

N/A       
       
       
       

 

10460.000 -51.50 0.44 -51.06 -30.00 -21.06 H 
15690.000 -57.00 3.80 -53.20 -30.00 -23.20 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11AC VHT80 / TX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10380.000 -53.07 0.28 -52.79 -30.00 -22.79 V 
15630.000 -56.29 3.78 -52.51 -30.00 -22.51 V 

N/A       
       
       
       

 

10400.000 -49.25 0.32 -48.93 -30.00 -18.93 H 
15630.000 -57.39 3.78 -53.61 -30.00 -23.61 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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For Dipole Antenna 
Below 1GHz 

Test Mode: IEEE 802.11ac VHT 80 MHz / TX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
441.7650 -68.65 -2.82 -71.47 -36.00 -35.47 V 
499.9650 -72.98 -1.65 -74.63 -54.00 -20.63 V 
575.1400 -75.22 -1.01 -76.23 -54.00 -22.23 V 
625.0950 -65.39 -0.07 -65.46 -54.00 -11.46 V 
750.2250 -61.88 2.11 -59.77 -54.00 -5.77 V 
874.8700 -68.73 4.03 -64.70 -36.00 -28.70 V 

 

125.0600 -65.27 -6.38 -71.65 -36.00 -35.65 H 
250.1900 -58.08 -8.51 -66.59 -36.00 -30.59 H 
499.9650 -63.06 -1.65 -64.71 -54.00 -10.71 H 
625.0950 -71.47 -0.07 -71.54 -54.00 -17.54 H 
750.2250 -61.97 2.11 -59.86 -54.00 -5.86 H 
874.8700 -68.94 4.03 -64.91 -36.00 -28.91 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11a Mode / TX (CH 5180) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10360.000 -54.55 0.23 -54.32 -30.00 -24.32 V 
15540.000 -57.04 3.77 -53.27 -30.00 -23.27 V 

N/A       
       
       
       

 

10360.000 -47.35 0.23 -47.12 -30.00 -17.12 H 
15540.000 -57.35 3.77 -53.58 -30.00 -23.58 H 

N/A       
       
       
       

Test Mode: IEEE 802.11a Mode / TX (CH 5240) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10480.000 -55.66 0.48 -55.18 -30.00 -25.18 V 
15720.000 -56.49 3.81 -52.68 -30.00 -22.68 V 

N/A       
       
       
       

 

10480.000 -52.34 0.48 -51.86 -30.00 -21.86 H 
15720.000 -56.92 3.81 -53.11 -30.00 -23.11 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n 20MHz Mode / TX (CH 5180) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10360.000 -54.17 0.23 -53.94 -30.00 -23.94 V 
15540.000 -55.50 3.77 -51.73 -30.00 -21.73 V 

N/A       
       
       
       

 

10355.000 -47.07 0.23 -46.84 -30.00 -16.84 H 
15540.000 -56.57 3.77 -52.80 -30.00 -22.80 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n 20MHz Mode / TX (CH 5240) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10480.000 -55.93 0.48 -55.45 -30.00 -25.45 V 
15720.000 -56.61 3.81 -52.80 -30.00 -22.80 V 

N/A       
       
       
       

 

10480.000 -53.04 0.48 -52.56 -30.00 -22.56 H 
15720.000 -56.15 3.81 -52.34 -30.00 -22.34 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11n 40MHz Mode / TX (CH 5190) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10380.000 -56.10 0.28 -55.82 -30.00 -25.82 V 
15570.000 -56.70 3.77 -52.93 -30.00 -22.93 V 

N/A       
       
       
       

 

10385.000 -50.17 0.29 -49.88 -30.00 -19.88 H 
15570.000 -57.27 3.77 -53.50 -30.00 -23.50 H 

N/A       
       
       
       

Test Mode: IEEE 802.11n 40MHz Mode / TX (CH 5230) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10460.000 -55.14 0.44 -54.70 -30.00 -24.70 V 
15690.000 -55.89 3.80 -52.09 -30.00 -22.09 V 

N/A       
       
       
       

 

10460.000 -50.34 0.44 -49.90 -30.00 -19.90 H 
15690.000 -56.28 3.80 -52.48 -30.00 -22.48 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: IEEE 802.11AC VHT80 / TX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
10420.000 -55.94 0.36 -55.58 -30.00 -25.58 V 
15630.000 -57.34 3.78 -53.56 -30.00 -23.56 V 

N/A       
       
       
       

 

10420.000 -52.32 0.36 -51.96 -30.00 -21.96 H 
15630.000 -57.36 3.78 -53.58 -30.00 -23.58 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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7.4. TRANSMITTER UNWANTED EMISSIONS WITHIN THE 5GHZ RLAN 
BANDS 

LIMIT 
ETSI EN 301 893. 
 

 
NOTE: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal. 

Figure 1: Transmit spectral power mask 

TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the test conditions. 
2. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). for the measurement methods. 

TEST RESULTS 
No non-compliance noted. 
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WITHIN BAND 
IEEE 802.11a Mode: 
5180 MHz 

 
IEEE 802.11n 20 MHz Mode 
5180 MHz 
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IEEE 802.11n 40 MHz Mode 
5190 MHz 

 
IEEE 802.11ac VHT 80 MHz Mode 
5210 MHz 
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7.5. RECEIVER SPURIOUS EMISSIONS 
LIMIT 
ETSI EN 301 893  
The spurious emissions of the receiver shall not exceed the limits given as follows. 
Table 4: Spurious radiated emission limits 

Frequency band Maximum power, ERP Measurement 
Bandwidth 

30 MHz to 1GHz -57 dBm 100 kHz 

1GHz to 26.5GHz -47 dBm 1 MHz 

Test Configuration 

Conducted Spurious Emissions: 
(Same as the above section <Transmitter Conducted Spurious Emissions>) 

Radiated Spurious Emissions: 
(Same as the above section <Transmitter Radiated Spurious Emissions>) 

TEST PROCEDURE 
Per the description of the ETSI EN 301 893, the setting up procedures are summarized 
as follows: 
1. t to transmit and the other is set 

to receive. 
2. The transmit EUT RF output is connected to the directional coupler. The coupler 

direct output arm is connected to the microwave detector. The coupled output arm is 
connected to the step attenuator. 

3. The microwave detector is connected to an oscilloscope set up to generate the time 
gating pulse for the spectrum analyzer. The second oscilloscope is set up to 
simultaneously monitor the time gating pulse and the detected RF output. 

4. The step attenuator is connected to the Receive EUT via the power splitter. 
5. The Receive EUT RF input is connected to the input of the power splitter. One 

output arm of this splitter is connected to the spectrum analyzer to measure the 
spurious emissions. The other arm of this splitter is connected to the Transmit EUT 
RF output via the step attenuator. 

6. Prior to the measurement, the spectrum analyzer is connected to the input of the 
power splitter, the remaining output arm of the power splitter is terminated, then the 
Transmit EUT power and the step attenuator are adjusted to produce the required 
reference sensitivity level that will be applied to the Receive EUT during the 
measurement. 

Remark: The Nominal bit rate is 6Mbit/s, therefore the reference sensitivity is 85dBm. 

TEST RESULTS 
No non-compliance noted 
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For FPC Antenna 
Below 1GHz 

Test Mode: IEEE 802.11AC VHT80 / RX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
250.1900 -60.90 -8.51 -69.41 -57.00 -12.41 V 
499.9650 -63.87 -1.65 -65.52 -57.00 -8.52 V 
625.0950 -66.09 -0.07 -66.16 -57.00 -9.16 V 
750.2250 -63.07 2.11 -60.96 -57.00 -3.96 V 
839.9500 -75.25 3.40 -71.85 -57.00 -14.85 V 
874.8700 -67.83 4.03 -63.80 -57.00 -6.80 V 

 

125.0600 -64.05 -6.38 -70.43 -57.00 -13.43 H 
250.1900 -57.76 -8.51 -66.27 -57.00 -9.27 H 
499.9650 -64.21 -1.65 -65.86 -57.00 -8.86 H 
625.0950 -69.21 -0.07 -69.28 -57.00 -12.28 H 
750.2250 -64.99 2.11 -62.88 -57.00 -5.88 H 
874.8700 -70.86 4.03 -66.83 -57.00 -9.83 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11AC VHT80 / RX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
2396.500 -38.55 -18.90 -57.45 -47.00 -10.45 V 
3187.500 -36.77 -17.40 -54.17 -47.00 -7.17 V 

N/A       
       
       
       

 

1756.000 -33.36 -21.31 -54.67 -47.00 -7.67 H 
3194.500 -44.46 -17.41 -61.87 -47.00 -14.87 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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For Dipole Antenna 
Below 1GHz 

Test Mode: IEEE 802.11AC VHT80 / RX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -63.51 -6.38 -69.89 -57.00 -12.89 V 
224.9700 -63.23 -9.23 -72.46 -57.00 -15.46 V 
441.7650 -68.94 -2.82 -71.76 -57.00 -14.76 V 
625.0950 -65.07 -0.07 -65.14 -57.00 -8.14 V 
750.2250 -61.75 2.11 -59.64 -57.00 -2.64 V 
874.8700 -67.91 4.03 -63.88 -57.00 -6.88 V 

 

250.1900 -57.75 -8.51 -66.26 -57.00 -9.26 H 
374.8350 -68.80 -4.83 -73.63 -57.00 -16.63 H 
499.9650 -63.12 -1.65 -64.77 -57.00 -7.77 H 
625.0950 -71.44 -0.07 -71.51 -57.00 -14.51 H 
750.2250 -63.44 2.11 -61.33 -57.00 -4.33 H 
900.5750 -68.14 4.53 -63.61 -57.00 -6.61 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 

Test Mode: IEEE 802.11AC VHT80 / RX (CH 5210) Tested by: Jerry Chuang 
Ambient temperature: 22   Relative humidity: 42 % RH Date:  August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission 
level 

(dBm) 
Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
1248.500 -36.38 -23.10 -59.48 -47.00 -12.48 V 
3198.000 -44.14 -17.41 -61.55 -47.00 -14.55 V 

N/A       
       
       
       

 

1126.000 -33.73 -23.54 -57.27 -47.00 -10.27 H 
5816.000 -49.42 -9.83 -59.25 -47.00 -12.25 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 

 
 



 
 
 
 
 
 
 
 

    Page 40 / 61 
Report No.: T180627D10-RT2   Rev. 01 

7.6. ADAPTIVITY (CHANNEL ACCESS MECHANISM) 
PRODUCT INFORMATION 

Frame Based Equipment 
 The Frame Based Equipment operates as an Initiating Device 
 The Frame Based Equipment operates as an Responding Device 
 The Frame Based Equipment can operate as an Initiating Device and as a 

Responding Device 
 

Load Based Equipment 
 The Load Based Equipment operates as a Supervising Device 
 The Load Based Equipment operates as a Supervised Device 
 The Load Based Equipment can operate as a Supervising and as a 

Supervised Device 



 
 
 
 
 
 
 
 

    Page 41 / 61 
Report No.: T180627D10-RT2   Rev. 01 

LIMIT 
Adaptivity Limit 

 Priority Class dependent Channel Access parameters for Supervised Devices: 

 
 Priority Class dependent Channel Access parameters for Supervising Devices: 

 
Energy Detect Threshold (ED Threshold): 

 Option 1: 
For equipment that for its operation in the 5 GHz bands is conforming to IEEE 

-20 -2012, clause 18 or clause 20, or 
any combination of these clauses, the Energy Detect Threshold (ED Threshold) is 

H). The Energy Detect 
Threshold (ED Threshold) shall be: 

TL = -75 dBm/MHz 

 Option 2: 
For equipment conforming to one or more of the clauses listed in Option 1, and to at 
least one other operating mode, and for equipment conforming to none of the clauses 
listed in Option 1, the Energy Detect Threshold (ED Threshold) shall be proportional to 

H). Assuming a 0 dBi receive antenna the 
Energy Detect Threshold (ED Threshold) shall be: 

For PH 13 dBm: TL= -75 dBm/MHz 
For 13 dBm < PH < 23 dBm: TL= -85 dBm/MHz + (23 dBm - PH) 
For PH  23 dBm: TL= -85 dBm/MHz 

 Short Control Signalling Transmissions: 



 
 
 
 
 
 
 
 

    Page 42 / 61 
Report No.: T180627D10-RT2   Rev. 01 

 Within an observation period of 50 ms, the number of Short Control Signalling Transmissions by 
the equipment shall be equal to or less than 50. 

 The total duration of the equipment's Short Control Signalling Transmissions shall be less than 
 

TEST CONFIGURATION 
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TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). 

TEST RESULTS 

No non-compliance noted. 

Detection Threshold Level -75 dBm/MHz 

Mode Frequency 
(MHz) 

Signal duration after interfering (s) 
AWGN LTE OFDM 

802.11n 20 5180 PASS PASS PASS 
802.11n 40 5190 PASS PASS PASS 
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Adaptive Test Results:  
 
IEEE 802.11n 20 MHz Mode (5180MHz)_AWGN 
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Threshold level / CH 5180 

 
OBW / CH 5180 
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IEEE 802.11n 20 MHz Mode (5180MHz)_LTE 
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Threshold level / CH 5180 

 
OBW / CH 5180 
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IEEE 802.11n 20 MHz Mode (5180MHz)_OFDM 
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Threshold level / CH 5180 

 
OBW / CH 5180 
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IEEE 802.11n 40 MHz Mode (5190MHz)_AWGN 

 
 

 
 



 
 
 
 
 
 
 
 

    Page 51 / 61 
Report No.: T180627D10-RT2   Rev. 01 

 
 
Threshold level / CH 5190 

 
OBW / CH 5190 
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IEEE 802.11n 40 MHz Mode (5190MHz)_LTE 
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Threshold level / CH 5190 

 
OBW / CH 5190 
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IEEE 802.11n 40 MHz Mode (5190MHz)_OFDM 
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Threshold level / CH 5190 

 
OBW / CH 5190 
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Medium Access Mechanism Test Results: 
 
IEEE 802.11n 40 MHz Mode (5190MHz) 
Min Idle 

 
Max COT 
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Idle Period 
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7.7. RECEIVER BLOCKING 
LIMIT 
The minimum performance criterion shall be a PER of less than or equal to 10 %. 
 

 
 
 
TEST CONFIGURATION 
 

 
 
 
TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 V2.1.1 (2017-05). 
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TEST RESULTS 
 

Configuration Frequency 
(MHz) 

Blocking signal 
frequency(MHz) 

Receiver 
Blocking 

signal power 
(dBm) 

Wanted 
signal mean 
power from 
companion 

device (dBm) 
[Pmin] 

Pmin + 
6dB Per 
Values 
(dBm) 

Per 
Results Limit (%) Result 

IEEE 
802.11a 
Mode 

5180 

5100 -59 -96 -90 0.00% 10.00% Pass 

4900 
-53 

-96 -90 0.00% 10.00% Pass 
5000 -96 -90 0.00% 10.00% Pass 

5975 -96 -90 0.00% 10.00% Pass 
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7.8. NOMINAL CHANNEL BANDWIDTH AND OCCUPIED CHANNEL BANDWIDTH 

LIMIT 
ETSI EN 301 893   
The Nominal Channel Bandwidth shall be at least 5 MHz at all times.  
The Occupied Channel Bandwidth shall be between 80 % and 100 % of the declared 
Nominal Channel Bandwidth. In case of smart antenna systems (devices with multiple 
transmit chains) each of the transmit chains shall meet this requirement.  
During an established communication, the device is allowed to operate temporarily with 
an Occupied Channel Bandwidth below 80 % of its Nominal Channel Bandwidth with a 
minimum of 4 MHz. 

Test Configuration 

 

 

 

 

 

 

 
 
Legend 

1. Wooden table 
2. Spectrum analyzer 
3. EUT 
4. DC block 
5. Power supply 

TEST PROCEDURE 
1. Please refer to ETSI EN 301 893 (V2.1.1) for the test conditions. 
2. Please refer to ETSI EN 301 893 (V2.1.1) for the measurement method. 
 
TEST RESULTS 

No non-compliance noted. 

 

 
3 

 
2 4 

1 

5 



 
 
 
 
 
 
 
 

    Page 61 / 61 
Report No.: T180627D10-RT2   Rev. 01 

 
IEEE802.11a Mode: 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

36 5180 16.40 

IEEE 802.11n 20 MHz Mode: 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

36 5180 17.36 

IEEE 802.11n 40 MHz Mode: 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

38 5190 36.32 

IEEE 802.11ac VHT80 MHz Mode: 

Channel Frequency 
(MHz) 

99% Bandwidth 
(MHz) 

38 5210 75.07 
 

-- End of Test Report -- 
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APPENDIX A PHOTOGRAPHS OF TEST SETUP 
Conducted Emissions Setup Photos 
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Radiated Emissions Setup Photos 
For FPC Antenna 
Below 1GHz 

 
Above 1GHz 
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For Dipole Antenna 
Below 1GHz 

 
Above 1GHz 
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Adaptive Set Up Photo 
Adaptivity 

 
 
Receiver Blocking 
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MAM 
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1. TEST RESULT CERTIFICATION 
Applicant: TechNexion Ltd. 

16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Manufacturer: TechNexion Ltd. 
16f-5, No.736, Zhongzheng Road, Zhonghe Dist., New Taipei 
City, 23511 Taiwan ROC 

Equipment Under Test: WiFi+Bluetooth 4.1(HS) System on Module 
Trade Name: TechNexion 
Model Number:  PIXI-9377 
Date of Test: July 25 ~ August 7, 2018 

APPLICABLE STANDARDS 
STANDARD TEST RESULT 

AS/NZS 4268:2017 No non-compliance noted 

We hereby certify that: 
Compliance Certification Services Inc. tested the above equipment for compliance with 
the requirements set forth in above standard. The results of testing in this report apply 
only to the product/system, which was tested. Other similar equipment will not 
necessarily produce the same results due to production tolerance and measurement 
uncertainties.  

Approved by: Tested by:  

 

 

 

 

Sam Chuang Jerry Chuang 
Manager Engineer 
Compliance Certification Services Inc. Compliance Certification Services Inc. 
 



 
 
 
 
 
 
     Page: 5 / 40 

Report No.: T180627D10-RZ   Rev.: 01 

2. EUT DESCRIPTION 
Product WiFi+Bluetooth 4.1(HS) System on Module 

Trade Name TechNexion 

Model Number PIXI-9377 

Model Discrepancy N/A 

Received Date June 27, 2018 

Frequency Range 
IEEE 802.11a Mode: 5745 ~ 5825 MHz 
IEEE 802.11n HT 20 MHz Mode: 5745 ~ 5825 MHz 
IEEE 802.11n HT 40 MHz Mode: 5755 ~ 5795 MHz 
IEEE 802.11ac VHT80 MHz Mode: 5775 MHz 

Transmit Power 
IEEE 802.11a Mode: 23.95dBm 
IEEE 802.11n HT 20 MHz Mode: 24.16dBm 
IEEE 802.11n HT 40 MHz Mode: 25.06dBm 
IEEE 802.11ac VHT80 MHz Mode: 24.33dBm 

Modulation Technique 
IEEE 802.11a Mode: OFDM 
IEEE 802.11n HT 20 MHz Mode: OFDM 
IEEE 802.11n HT 40 MHz Mode: OFDM 
IEEE 802.11ac VHT80 MHz Mode: OFDM 

Number of Channels 
IEEE 802.11a Mode: 5 Channels 
IEEE 802.11n HT 20 Mode: 5 Channels 
IEEE 802.11n HT 40 Mode: 2 Channels 
IEEE 802.11ac VHT80 MHz Mode: 1 Channels 

Antenna Specification 
FPC Antenna: TechNexion / VM2450-25523-OOX-180 
Gain: 3dBi 
Dipole Antenna: TechNexion / VM2450-ASSY1005 
Gain: 6dBi 

Temperature Range 0  ~ +70  

Remark: F  
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3. TEST METHODOLOGY 
3.1 GENERAL DESCRIPTION OF APPLIED STANDARDS 
All tests were performed in accordance with the procedures documented in AS/NZS 
4268:2017 (Radio equipment and systems-Short range device-Limits and methods of 
measurement) 
 

3.2 EUT CONFIGURATION 
The EUT configuration for testing is installed on RF field strength measurement to meet 
the Commissions requirement and operating in a manner that intends to maximize its 
emission characteristics in a continuous normal application. 
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3.3 DESCRIPTION OF TEST MODES 
The EUT (model: PIXI-9377) had been tested under operating condition. 
Software used to control the EUT for staying in continuous transmitting mode was 
programmed. The worst case data rate is determined as the data rate with highest output 
power. 
After verification, all tests were carried out with the worst case test modes as shown below 
except radiated spurious emission below 1GHz and power line conducted emissions below 
30MHz, which worst case was in normal link mode only. 
IEEE 802.11a Mode: 
Channel Low (5745MHz), Channel Mid (5785MHz) and Channel High (5825MHz) with 
6Mbps data rate were chosen for full testing. 
IEEE 802.11n HT 20 MHz Mode: 
Channel Low (5745MHz), Channel Mid (5785MHz) and Channel High (5825MHz) with 
6.5Mbps data rate were chosen for full testing. 
IEEE 802.11n HT 40 MHz Mode: 
Channel Low (5755MHz) and Channel High (5795MHz) with 13.5Mbps data rate were 
chosen for full testing. 
IEEE 802.11ac (VHT 80) MHz Mode:  
Channel Mid (5775MHz) with 29.3Mbps data rate was chosen for full testing. 
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3.2.1 The worst mode of measurement 
 
For FPC Antenna 
 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system. 
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (Z-Plane) were recorded in this report. 
 
For Dipole Antenna 
 

Radiated Emission Measurement 
Test Condition Band edge, Emission for Unwanted and Fundamental  

Power supply Mode Mode 1: EUT Power by host system. 
Worst Mode    Mode 1  Mode 2  Mode 3  Mode 4 

Position 
  Placed in fixed position. 
  Placed in fixed position at X-Plane (E2-Plane) 
  Placed in fixed position at Y-Plane (E1-Plane) 
  Placed in fixed position at Z-Plane (H-Plane) 

Remark:  
1. The worst mode was record in this test report. 
2. The EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for 
radiated measurement. The worst case (X-Plane) were recorded in this report. 
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4. INSTRUMENT CALIBRATION 
4.1 MEASURING INSTRUMENT CALIBRATION 
The measuring equipment, which was utilized in performing the tests documented herein, 
has been calibrated in accordance with the manufacturer's recommendations for utilizing 
calibration equipment, which is traceable to recognized national standards. 

4.2 MEASUREMENT EQUIPMENT USED 
Equipment Used for Emissions Measurement 

RF Conducted Test Site 
Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 

Cable HUBER SUHNER SUCOFLEX 104PEA 25157 06/29/2018 06/28/2019 
Directional Couplers Agilent 87301D MY44350252 07/24/2018 07/23/2019 

Power Divider Solvang 
Technology STI08-0015 008 07/27/2018 07/26/2019 

Power Meter Anritsu ML2495A 1012009 09/18/2017 09/17/2018 
Power Seneor Anritsu MA2411B 1126148 02/06/2018 02/05/2019 

Signal Analyzer R&S FSV 40 101073 10/02/2017 10/01/2018 
Thermostatic/Hrgrosatic 

Chamber GWINSTEK GTC-288MH-CC TH160402 05/17/2018 05/16/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54250027 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260016 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260020 07/05/2018 07/04/2019 

USB Wideband Power 
Sensor AGILENT U2021XA MY54260007 07/05/2018 07/04/2019 

 
Wugu Fully Chamber B 

Name of Equipment Manufacturer Model Serial Number Cal. Date Cal. Due 
Bilog Antenna Sunol Sciences JB1 A052609 03/14/2018 03/13/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 23452 06/29/2018 06/28/2019 

Cable HUBER SUHNER SUCOFLEX 
104PEA 33960 06/29/2018 06/28/2019 

Digital Thermo-Hygro 
Meter WISEWIND 1110 D06 02/08/2018 02/07/2019 

Horn Antenna SCHWARZBECK BBHA 9120D 779 03/14/2018 03/13/2019 
Pre-Amplifier Anritsu MH648A M89145 06/29/2018 06/28/2019 
Pre-Amplifier EMEC EM01M26G 060570 06/29/2018 06/28/2019 

Signal Analyzer Agilent N9010A MY52220817 03/22/2018 03/21/2019 
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R 

Controller CCS CC-C-1F N/A N.C.R N.C.R 
Turn Table CCS CC-T-1F N/A N.C.R N.C.R 

Remark:  
1. Each piece of equipment is scheduled for calibration once a year. 
2. N.C.R. = No Calibration Required. 
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4.3 MEASUREMENT UNCERTAINTY 
For the test methods, according to the present document (ETSI EN 301 893) the 
uncertainty figures shall be calculated according to the methods described in the ETR 
028 [4] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 
(which provide confidence levels of respectively 95 % and 95,45 % in case where the 
distributions characterizing the actual measurement uncertainties are normal 
(Gaussian)). 
Table 3 is based on such expansion factors. 

Table 3: Measurement uncertainty 
Parameter Uncertainty 
Frequency +/-1 * 10-7 

RF power, conducted +/- 4 dB 
Adjacent channel power +/- 3 dB 

Conducted emission of transmitter, valid up to valid up to 12.75 
GHz +/- 4 dB 

Conducted emission of receivers +/- 3 dB 
Radiated emission of transmitter, valid up to12.75 GHz +/- 6 dB 

Radiated emission of receiver, valid up to12.75 GH +/- 6 dB 
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5. FACILITIES AND ACCREDITATIONS 
5.1 FACILITIES 
All measurement facilities used to collect the measurement data are located at 

 No.199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C. 

Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029 

 No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.)  

Tel: 886-2-2299-9720 / Fax: 886-2-2298-4045 

 
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI 
C63.10 and CISPR Publication 22. 

5.2 EQUIPMENT 
Radiated emissions are measured with one or more of the following types of linearly 
polarized antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, 
horn. Spectrum analyzers with pre-selectors and quasi-peak detectors are used to 
perform radiated measurements. 
Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used 
for making measurements. 
All receiving equipment conforms to CISPR Publication 16-
Measu  
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6. SETUP OF EQUIPMENT UNDER TEST 
6.1 SETUP CONFIGURATION OF EUT 
See test photographs attached in Appendix 1 for the actual connections between EUT 
and support equipment. 

6.2 SUPPORT EQUIPMENT 
No. Device Type Brand Model Series No. FCC ID Cable length & Type 

Discribe 

 N/A      

Remark: 
1. All the equipment/cables were placed in the worst-case configuration to maximize 

the emission during the test. 
2. 

and conditions for the intended use. 
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7. AS/NZS 4268 REQUIREMENTS 
7.1 MAXIMUM EIRP 

LIMIT 

The effective radiated power shall be equal to or less than 4 W (36 dBm) e.i.r.p. This limit 
shall apply for any combination of power level and intended antenna assembly. 
Test Configuration 

 
 
 

 

TEST RESULTS 

No non-compliance noted. 

 
 

EUT Power Meter 
Power Sensor 
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Test Data 
IEEE802.11a Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
(°C) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 
5745 17.29 23.29 36.00 -12.71 
5785 17.01 23.01 36.00 -12.99 
5825 16.66 22.66 36.00 -13.34 

0 

Vmin 4.5 
5745 17.94 23.94 36.00 -12.06 
5785 17.66 23.66 36.00 -12.34 
5825 17.31 23.31 36.00 -12.69 

Vmax 5.5 
5745 17.95 *23.95 36.00 -12.05 
5785 17.69 23.69 36.00 -12.31 
5825 17.32 23.32 36.00 -12.68 

70 

Vmin 4.5 
5745 16.92 22.92 36.00 -13.08 
5785 16.64 22.64 36.00 -13.36 
5825 16.29 22.29 36.00 -13.71 

Vmax 5.5 
5745 16.93 22.93 36.00 -13.07 
5785 16.65 22.65 36.00 -13.35 
5825 16.30 22.30 36.00 -13.70 

Measurement uncertainty + 0.28dB / - 0.30dB 

IEEE 802.11n HT 20 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 
Temp 
(°C) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

25 Vnor 5 
5745 17.40 23.40 36.00 -12.60 
5785 16.56 22.56 36.00 -13.44 
5825 15.70 21.70 36.00 -14.30 

0 

Vmin 4.5 
5745 18.15 24.15 36.00 -11.85 
5785 17.31 23.31 36.00 -12.69 
5825 16.45 22.45 36.00 -13.55 

Vmax 5.5 
5745 18.16 *24.16 36.00 -11.84 
5785 17.33 23.33 36.00 -12.67 
5825 16.46 22.46 36.00 -13.54 

70 

Vmin 4.5 
5745 17.14 23.14 36.00 -12.86 
5785 16.30 22.30 36.00 -13.70 
5825 15.44 21.44 36.00 -14.56 

Vmax 5.5 
5745 17.15 23.15 36.00 -12.85 
5785 16.31 22.31 36.00 -13.69 
5825 15.45 21.45 36.00 -14.55 

Measurement uncertainty + 0.28dB / - 0.30dB 
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IEEE 802.11n HT 40 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 

Temp 
(°C) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) Margin 

(dB) 

25 Vnor 5 5755 18.55 24.55 36.00 -11.45 
5795 17.92 23.92 36.00 -12.08 

0 
Vmin 4.5 5755 19.05 25.05 36.00 -10.95 

5795 18.25 24.25 36.00 -11.75 

Vmax 5.5 5755 19.06 *25.06 36.00 -10.94 
5795 18.27 24.27 36.00 -11.73 

70 
Vmin 4.5 5755 17.74 23.74 36.00 -12.26 

5795 17.55 23.55 36.00 -12.45 

Vmax 5.5 5755 17.76 23.76 36.00 -12.24 
5795 17.56 23.56 36.00 -12.44 

Measurement uncertainty + 0.28dB / - 0.30dB 
 
IEEE 802.11ac VHT80 MHz Mode: 
Antenna Gain = 6 dBi 

TEST CONDITIONS TRANSMITTER POWER (dBm) 

Temp 
(°C) Mode Voltage 

(V) 
Frequency 

(MHz) Total Power Mean EIRP 
(dBm) 

Limit 
(dBm) Margin 

(dB) 
25 Vnor 5 5755 18.10 24.10 36.00 -11.90 

0 Vmin 4.5 5755 18.31 24.31 36.00 -11.69 
Vmax 5.5 5755 18.33 *24.33 36.00 -11.67 

70 Vmin 4.5 5755 17.10 23.10 36.00 -12.90 
Vmax 5.5 5755 17.12 23.12 36.00 -12.88 

Measurement uncertainty + 0.28dB / - 0.30dB 
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7.2 PEAK POWER SPECTRAL DENSITY 

LIMIT 
The radiated peak power spectral density in any 3 kHz is limited to 14 dBm per 3 kHz. 

Test Configuration 

TEST RESULTS 
No non-compliance noted 

 

 

EUT 
Spectrum 
Analyzer 
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IEEE802.11a Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 

25 5 
5745 12.10 14 -1.90 
5785 12.08 14 -1.92 
5825 11.19 14 -2.81 

IEEE 802.11n HT 20 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 

25 5 
5745 12.03 14 -1.97 
5785 11.97 14 -2.03 
5825 10.11 14 -3.89 

IEEE 802.11n HT 40 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 

25 5 5755 10.69 14 -3.31 
5795 10.33 14 -3.67 

IEEE 802.11ac VHT 80 MHz Mode: 
Antenna Gain = 6 dBi 

Temperature Voltage Frequency Power Density 
EIRP Limit EIRP Margin 

( ) (V) (MHz) (dBm/MHz) (dBm/MHz) (dB) 
25 5 5755 6.78  14 -7.22 
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Temperature Chamber 

EUT 

AC/DC Power supply 

Spectrum Analyzer 

7.3 FREQUENCY RANGE 

LIMIT 
For all equipment the frequency shall lie within the band 5725~5850MHz (FL>5725 
FH<5850) 
Test Configuration 
Temperature and Voltage Measurement (under normal and extreme test 
conditions) 
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Test Results: PASS Test Mode: IEEE802.11a Mode 
Tested By:  Dally Hong Test Date: July 31, 2018 

Test Condition 
Frequency Range 

Low Frequency 
(MHz) 

High Frequency 
(MHz) 

25  Vnor 5.0V 5726.1930  5848.3430  

0  
Vmin 4.5V 5726.6129  5847.2330  

Vmax 5.5V 5726.8530  5847.2630  

70  
Vmin 4.5V 5726.9129  5846.8730  

Vmax 5.5V 5726.8830  5846.8829  
Measured frequencies 
(Lowest and Highest) 5726.1930  5846.8730  

Limit FL > 5725MHz FH < 5850MHz 
 

Test Results: PASS Test Mode: IEEE 802.11n HT 20 
MHz Mode 

Tested By:  Dally Hong Test Date: July 31, 2018 

Test Condition 
Frequency Range 

Low Frequency 
(MHz) 

High Frequency 
(MHz) 

25  Vnor 5.0V 5725.8630  5849.3629  

0  
Vmin 4.5V 5725.6230  5848.7630  

Vmax 5.5V 5725.6529  5848.7729  

70  
Vmin 4.5V 5725.3830  5848.8530  

Vmax 5.5V 5725.3629  5848.7930  
Measured frequencies 
(Lowest and Highest) 5725.3629  5848.7630  

Limit FL > 5725MHz FH < 5850MHz 
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Test Results: PASS Test Mode: IEEE 802.11n HT 40 
MHz Mode 

Tested By:  Dally Hong Test Date: July 31, 2018 

Test Condition 
Frequency Range 

Low Frequency 
(MHz) 

High Frequency 
(MHz) 

25  Vnor 5.0V 5726.2830  5838.6829  

0  
Vmin 4.5V 5726.1230  5838.6829  

Vmax 5.5V 5726.1329  5838.7630  

70  
Vmin 4.5V 5725.9630  5732.6029  

Vmax 5.5V 5725.9429 5732.7030  
Measured frequencies 
(Lowest and Highest) 5725.9429  5732.6029  

Limit FL > 5725MHz FH < 5850MHz 
 
 

Test Results: PASS Test Mode: IEEE 802.11ac VHT 80 
MHz Mode 

Tested By:  Dally Hong Test Date: July 31, 2018 

Test Condition 
Frequency Range 

Low Frequency 
(MHz) 

High Frequency 
(MHz) 

25  Vnor 5.0V 5730.9029  5835.6028  

0  
Vmin 4.5V 5729.4303  5825.4288  

Vmax 5.5V 5731.4305  5829.4284  

70  
Vmin 4.5V 5736.4835  5813.8571  

Vmax 5.5V 5736.5189  5814.6517  
Measured frequencies 
(Lowest and Highest) 5729.4303  5813.8571  

Limit FL > 5725MHz FH < 5850MHz 
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7.4 TRANSIMITTER SPURIOUS EMISSIONS 
DEFINITION 
Spurious emissions are emissions at frequencies, other than those of the carrier and 
sidebands associated with normal modulation. The level of spurious emissions shall be 
measured as either: 
a) 

i) their power level in a specified load (conducted emission); and 
ii) their effective radiated power when radiated by the cabinet and structure of the 

equipment (cabinet radiation); 
b) their effective radiated power when radiated by the cabinet and the integral or 

dedicated antenna, in the case of equipment fitted with such an antenna and no 
permanent RF connector. 

LIMIT 
The power of any spurious emission shall not exceed the following values given in table: 

Radiated spurious emissions 

State 
47 MHz to 74 MHz 

87.5 MHz to 118 MHz 
174 MHz to 230 MHz 
470 MHz to 862 MHz 

Other frequencies  
 1000 MHz 

Frequencies  
 1000 MHz 

Operating 4 nW 
-54dBm 

250 nW 
-36 dBm 

 
-30dBm 

Standby 2 nW 
-57dBm 

2 nW 
-57dBm 

20 nW 
-47dBm 

 



 
 
 
 
 
 
     Page: 22 / 40 

Report No.: T180627D10-RZ   Rev.: 01 

Test Configuration 
Below 1GHz 

 
Above 1GHz 
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Substituted Method Test Set-up 

TEST PROCEDURE 
1. Please refer to ETSI EN 300 440 clause 5.1 for the test conditions. 
2. Please refer to ETSI EN 300 440 clause 4.3.5.3.2for the measurement method. 

 

TEST RESULTS 
No non-compliance noted 
 

 S.G. 
SP

Antenna mast 

1-4 meter  

Bi-Log Antenna or Horn Antenna Substituted Half-wave Dipole or Horn 
Antenna 

Ground plane 

d: distance in 
meters 

d = 3 meters 

1 m 
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For FPC Antenna 
Below 1GHz 
Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 7, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
250.1900 -60.38 -8.51 -68.89 -36.00 -32.89 V 
441.7650 -68.28 -2.82 -71.10 -36.00 -35.10 V 
499.9650 -64.80 -1.65 -66.45 -54.00 -12.45 V 
625.0950 -66.20 -0.07 -66.27 -54.00 -12.27 V 
750.2250 -61.07 2.11 -58.96 -54.00 -4.96 V 
874.8700 -68.16 4.03 -64.13 -36.00 -28.13 V 

 

250.1900 -57.85 -8.51 -66.36 -36.00 -30.36 H 
374.8350 -70.79 -4.83 -75.62 -36.00 -39.62 H 
499.9650 -64.65 -1.65 -66.30 -54.00 -12.30 H 
625.0950 -68.48 -0.07 -68.55 -54.00 -14.55 H 
750.2250 -65.76 2.11 -63.65 -54.00 -9.65 H 
874.8700 -70.97 4.03 -66.94 -36.00 -30.94 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 
IEEE 802.11a mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11490.000 -43.59 2.28 -41.31 -30.00 -11.31 V 
17235.000 -56.91 9.00 -47.91 -30.00 -17.91 V 

N/A       
       
       
       

 

11490.000 -43.10 2.28 -40.82 -30.00 -10.82 H 
17235.000 -56.95 9.00 -47.95 -30.00 -17.95 H 

N/A       
       
       
       

Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11570.000 -49.31 2.23 -47.08 -30.00 -17.08 V 
17355.000 -56.52 9.80 -46.72 -30.00 -16.72 V 

N/A       
       
       
       

 

11570.000 -45.93 2.23 -43.70 -30.00 -13.70 H 
17355.000 -57.52 9.80 -47.72 -30.00 -17.72 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11650.000 -56.06 2.16 -53.90 -30.00 -23.90 V 
17475.000 -55.81 10.58 -45.23 -30.00 -15.23 V 

N/A       
       
       
       

 

11650.000 -50.18 2.16 -48.02 -30.00 -18.02 H 
17475.000 -56.62 10.58 -46.04 -30.00 -16.04 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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IEEE 802.11n HT 20 mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11490.000 -44.48 2.28 -42.20 -30.00 -12.20 V 
17235.000 -56.96 9.00 -47.96 -30.00 -17.96 V 

N/A       
       
       
       

 

11490.000 -43.14 2.28 -40.86 -30.00 -10.86 H 
17235.000 -57.29 9.00 -48.29 -30.00 -18.29 H 

N/A       
       
       
       

Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11570.000 -51.62 2.23 -49.39 -30.00 -19.39 V 
17235.000 -56.46 9.00 -47.46 -30.00 -17.46 V 

N/A       
       
       
       

 

11570.000 -49.14 2.23 -46.91 -30.00 -16.91 H 
17355.000 -56.54 9.80 -46.74 -30.00 -16.74 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11650.000 -56.77 2.16 -54.61 -30.00 -24.61 V 
17475.000 -56.30 10.58 -45.72 -30.00 -15.72 V 

N/A       
       
       
       

 

11650.000 -49.38 2.16 -47.22 -30.00 -17.22 H 
17475.000 -56.63 10.58 -46.05 -30.00 -16.05 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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IEEE 802.11n HT 40 mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11510.000 -49.38 2.30 -47.08 -30.00 -17.08 V 
17265.000 -57.40 9.20 -48.20 -30.00 -18.20 V 

N/A       
       
       
       

 

11510.000 -47.29 2.30 -44.99 -30.00 -14.99 H 
17265.000 -57.42 9.20 -48.22 -30.00 -18.22 H 

N/A       
       
       
       

Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11590.000 -54.98 2.21 -52.77 -30.00 -22.77 V 
17385.000 -57.02 9.99 -47.03 -30.00 -17.03 V 

N/A       
       
       
       

 

11590.000 -50.21 2.21 -48.00 -30.00 -18.00 H 
17385.000 -56.59 9.99 -46.60 -30.00 -16.60 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
 
 



 
 
 
 
 
 
     Page: 30 / 40 

Report No.: T180627D10-RZ   Rev.: 01 

IEEE 802.11ac VHT 80 mode: 
Test Mode: TX (CH Mid) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11500.000 -50.36 2.30 -48.06 -30.00 -18.06 V 
17325.000 -56.26 9.59 -46.67 -30.00 -16.67 V 

N/A       
       
       
       

 

11510.000 -48.37 2.30 -46.07 -30.00 -16.07 H 
17325.000 -56.37 9.59 -46.78 -30.00 -16.78 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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For Dipole Antenna 
Below 1GHz 
Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
250.1900 -60.01 -8.51 -68.52 -36.00 -32.52 V 
374.8350 -61.36 -4.83 -66.19 -36.00 -30.19 V 
499.9650 -60.64 -1.65 -62.29 -54.00 -8.29 V 
625.0950 -65.00 -0.07 -65.07 -54.00 -11.07 V 
750.2250 -63.60 2.11 -61.49 -54.00 -7.49 V 
874.8700 -64.76 4.03 -60.73 -36.00 -24.73 V 

 

125.0600 -56.13 -6.38 -62.51 -36.00 -26.51 H 
250.1900 -54.47 -8.51 -62.98 -36.00 -26.98 H 
499.9650 -59.72 -1.65 -61.37 -54.00 -7.37 H 
625.0950 -65.68 -0.07 -65.75 -54.00 -11.75 H 
750.2250 -63.45 2.11 -61.34 -54.00 -7.34 H 
895.7250 -61.99 4.44 -57.55 -36.00 -21.55 H 

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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Above 1GHz 
IEEE 802.11a mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11485.000 -49.67 2.27 -47.40 -30.00 -17.40 V 
17235.000 -56.71 9.00 -47.71 -30.00 -17.71 V 

N/A       
       
       
       

 

11490.000 -45.15 2.28 -42.87 -30.00 -12.87 H 
15540.000 -56.42 3.77 -52.65 -30.00 -22.65 H 

N/A       
       
       
       

Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11570.000 -55.75 2.23 -53.52 -30.00 -23.52 V 
17355.000 -57.09 9.80 -47.29 -30.00 -17.29 V 

N/A       
       
       
       

 

11570.000 -53.53 2.23 -51.30 -30.00 -21.30 H 
17355.000 -56.17 9.80 -46.37 -30.00 -16.37 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
 
 



 
 
 
 
 
 
     Page: 33 / 40 

Report No.: T180627D10-RZ   Rev.: 01 

Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11650.000 -56.90 2.16 -54.74 -30.00 -24.74 V 
17475.000 -56.21 10.58 -45.63 -30.00 -15.63 V 

N/A       
       
       
       

 

11650.000 -56.56 2.16 -54.40 -30.00 -24.40 H 
17475.000 -56.49 10.58 -45.91 -30.00 -15.91 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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IEEE 802.11n HT 20 mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11485.000 -48.86 2.27 -46.59 -30.00 -16.59 V 
17235.000 -56.43 9.00 -47.43 -30.00 -17.43 V 

N/A       
       
       
       

 

11485.000 -45.93 2.27 -43.66 -30.00 -13.66 H 
17235.000 -57.02 9.00 -48.02 -30.00 -18.02 H 

N/A       
       
       
       

Test Mode: TX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11570.000 -55.46 2.23 -53.23 -30.00 -23.23 V 
17355.000 -56.61 9.80 -46.81 -30.00 -16.81 V 

N/A       
       
       
       

 

11570.000 -54.32 2.23 -52.09 -30.00 -22.09 H 
17355.000 -56.85 9.80 -47.05 -30.00 -17.05 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11650.000 -57.02 2.16 -54.86 -30.00 -24.86 V 
16535.000 -54.19 7.23 -46.96 -30.00 -16.96 V 
17475.000 -56.93 10.58 -46.35 -30.00 -16.35 V 

N/A       
       
       

 

11650.000 -54.87 2.16 -52.71 -30.00 -22.71 H 
17475.000 -56.45 10.58 -45.87 -30.00 -15.87 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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IEEE 802.11n HT 40 mode: 
Test Mode: TX (CH Low) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11505.000 -52.19 2.29 -49.90 -30.00 -19.90 V 
17385.000 -57.00 9.99 -47.01 -30.00 -17.01 V 

N/A       
       
       
       

 

11485.000 -50.60 2.27 -48.33 -30.00 -18.33 H 
17265.000 -55.90 9.20 -46.70 -30.00 -16.70 H 

N/A       
       
       
       

Test Mode: TX (CH High) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11590.000 -56.35 2.21 -54.14 -30.00 -24.14 V 
17385.000 -56.72 9.99 -46.73 -30.00 -16.73 V 

N/A       
       
       
       

 

11590.000 -56.45 2.21 -54.24 -30.00 -24.24 H 
17385.000 -55.92 9.99 -45.93 -30.00 -15.93 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
 
 



 
 
 
 
 
 
     Page: 37 / 40 

Report No.: T180627D10-RZ   Rev.: 01 

IEEE 802.11ac VHT 80 mode: 
Test Mode: TX (CH Mid) Tested by: Jerry Chuang 

Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
11550.000 -56.37 2.25 -54.12 -30.00 -24.12 V 
17325.000 -56.26 9.59 -46.67 -30.00 -16.67 V 

N/A       
       
       
       

 

11485.000 -52.57 2.27 -50.30 -30.00 -20.30 H 
17325.000 -56.55 9.59 -46.96 -30.00 -16.96 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
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7.5 RECEIVER SPURIOUS EMISSIONS 

LIMIT 
The power of any spurious emission shall not exceed 2 nW in the range 25 MHz to 1 
GHz and shall not exceed 20 nW on frequencies above 1 GHz. 

Mode 25 MHz - 1 GHz Above1 GHz 

Operating 2 nW 
-57dBm 

20nW 
-47dBm 

Remark: The limits are applicable to all receiver classes. 

Test Configuration 

Radiated Spurious Emissions: 
(Same as section 7.3 in this test report) 

 

TEST RESULTS 
No non-compliance noted 
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For FPC Antenna 
Below 1 GHz 
Test Mode: RX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
288.9900 -67.15 -6.60 -73.75 -57.00 -16.75 V 
441.7650 -69.04 -2.82 -71.86 -57.00 -14.86 V 
499.9650 -71.22 -1.65 -72.87 -57.00 -15.87 V 
625.0950 -66.53 -0.07 -66.60 -57.00 -9.60 V 
750.2250 -63.96 2.11 -61.85 -57.00 -4.85 V 
899.1200 -69.34 4.52 -64.82 -57.00 -7.82 V 

 

125.0600 -62.30 -6.38 -68.68 -57.00 -11.68 H 
250.1900 -57.65 -8.51 -66.16 -57.00 -9.16 H 
499.9650 -63.69 -1.65 -65.34 -57.00 -8.34 H 
625.0950 -68.56 -0.07 -68.63 -57.00 -11.63 H 
750.2250 -65.29 2.11 -63.18 -57.00 -6.18 H 
874.8700 -70.49 4.03 -66.46 -57.00 -9.46 H 

Above 1GHz 
Test Mode: RX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
2239.000 -38.03 -19.52 -57.55 -47.00 -10.55 V 
3194.500 -36.18 -17.41 -53.59 -47.00 -6.59 V 

N/A       
       
       
       

 

1500.500 -37.78 -22.21 -59.99 -47.00 -12.99 H 
3194.500 -44.41 -17.41 -61.82 -47.00 -14.82 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 
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For Dipole Antenna 
Below 1 GHz 
Test Mode: RX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
125.0600 -60.44 -6.38 -66.82 -57.00 -9.82 V 
374.8350 -62.00 -4.83 -66.83 -57.00 -9.83 V 
499.9650 -64.20 -1.65 -65.85 -57.00 -8.85 V 
625.0950 -65.26 -0.07 -65.33 -57.00 -8.33 V 
750.2250 -63.58 2.11 -61.47 -57.00 -4.47 V 
874.8700 -67.72 4.03 -63.69 -57.00 -6.69 V 

 

250.1900 -56.62 -8.51 -65.13 -57.00 -8.13 H 
374.8350 -63.71 -4.83 -68.54 -57.00 -11.54 H 
499.9650 -58.76 -1.65 -60.41 -57.00 -3.41 H 
625.0950 -65.79 -0.07 -65.86 -57.00 -8.86 H 
750.2250 -65.16 2.11 -63.05 -57.00 -6.05 H 
874.8700 -67.27 4.03 -63.24 -57.00 -6.24 H 

Above 1GHz 
Test Mode: RX (CH Mid) Tested by: Jerry Chuang 
Ambient temperature: 22  Relative humidity: 42 % RH Date: August 6, 2018 

Frequency 
(MHz) 

Reading 
(dBm) 

Correction 
Factor 
(dB) 

Emission level 
(dBm) 

Limit 
(dBm) 

Margin 
(dB) 

Antenna 
Polarization 

(V/H) 
1374.500 -37.24 -22.66 -59.90 -47.00 -12.90 V 
3198.000 -45.41 -17.41 -62.82 -47.00 -15.82 V 

N/A       
       
       
       

 

1126.000 -35.87 -23.54 -59.41 -47.00 -12.41 H 
5441.500 -49.82 -9.28 -59.10 -47.00 -12.10 H 

N/A       
       
       
       

Remark:  
1. The emission behaviour belongs to narrowband spurious emission. 
2. Measurements above show only up to 6 maximum emissions noted, or would be 

margin>20dB from the applicable limit) and considered that's already beyond the 
background noise floor. 

-- End of Test Report  
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APPENDIX A PHOTOGRAPHS OF TEST SETUP 
Conducted Emissions Setup Photos 
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RADIATED EMISSION SETUP PHOTOS 
For FPC Antenna 
Below 1GHz 

 
Above 1GHz 
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For Dipole Antenna 
Below 1GHz 

 
Above 1GHz 
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INTERNAL PHOTOGRAPHS OF EUT
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FPC Antenna
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Dipole Antenna



Page 7 / 10
Report No: T180627D10 Rev. 00



Page 8 / 10
Report No: T180627D10 Rev. 00



Page 9 / 10
Report No: T180627D10 Rev. 00



Page 10 / 10
Report No: T180627D10 Rev. 00

Crystal & Module





Compliance Certification Services Inc.

CE EMC  
TEST REPORT 

WiFi+Bluetooth 4.1(HS) System on Module 

MODEL: PIXI-9377 

TechNexion Ltd.
16f-5, No.736, Zhongzheng Road, Zhonghe Dist., 

New Taipei City, 23511 Taiwan ROC

Compliance Certification Services Inc.
Xindian Lab. 

No.163-1, Jhongsheng Rd., Xindian Dist.,
New Taipei City, 23151 Taiwan. 

TEL: 886-2-22170894 
FAX: 886-2-22171029 

Issued Date: August 24, 2018 

Note:



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

Revision History 



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

TABLE OF CONTENTS 

1 TEST CERTIFICATION .......................................................................................... 4
2 TEST RESULT SUMMARY .................................................................................... 5
3 EUT DESCRIPTION ............................................................................................... 6
4 TEST METHODOLOGY ......................................................................................... 7

5 SETUP OF EQUIPMENT UNDER TEST ................................................................ 8

6 FACILITIES AND ACCREDITATIONS ................................................................. 10

7 EMISSION TEST .................................................................................................. 11

8 IMMUNITY TEST .................................................................................................. 35

9 PHOTOGRAPHS OF THE TEST CONFIGURATION ........................................... 54
APPENDIX 1 - PHOTOGRAPHS OF EUT ................................................................... A1-1



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

1 TEST CERTIFICATION 
Product:

Model:

Brand:

Applicant: TechNexion Ltd. 

Manufacturer: TechNexion Ltd. 

Tested:

Applicable
Standards:

EN 55032: 2015 / AC: 2016, Class B 
CISPR 32: 2015 (Ed 2.0) / C1: 2016 
AS/NZS CISPR 32: 2015 
EN 61000-3-2: 2014 
EN 61000-3-3: 2013

EN 55024: 2010 + A1: 2015 

Deviation from Applicable Standard 



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

2 TEST RESULT SUMMARY 

EMISSION
Standard Item Result Remarks

IMMUNITY  EN 55024 (2010 + A1: 2015) 
Standard Item Result Remarks 

Note:
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3 EUT DESCRIPTION 

Product

Brand Name 

Model 

Applicant

Housing material 

Identify Number 

Received Date 

EUT Power Rating 

AC Power During Test 

I/O PORT 

I/O PORT TYPES Q’TY TESTED WITH 

Note: 



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

4 TEST METHODOLOGY 
4.1. DECISION OF FINAL TEST MODE 

Conduction Modes: 
1 WiFi 2.4G Mode 
2 WiFi 5G Mode 
3 BT Mode 
4 FPC 2.4G Mode 

Radiation Modes:  

1
WiFi 2.4G Mode 
WiFi 2.4G Mode / 1-6GHz

2 WiFi 5G Mode 
3 BT Mode 
4 FPC 2.4G Mode 

Worst:
Conduction:
Radiation:

4.2. EUT SYSTEM OPERATION 

Note:
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5 SETUP OF EQUIPMENT UNDER TEST 
5.1. DESCRIPTION OF SUPPORT UNITS 

Host PC Devices: 
No. Equipment Model No. Serial No. FCC ID / BSMI ID Brand Name

Peripherals Devices: 
No. Equipment Model No. Serial No. FCC ID / BSMI ID Brand Name Data Cable Power Cord

Note:  
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5.2. CONFIGURATION OF SYSTEM UNDER TEST

WiFi 2.4/5G
Antenna 

(EUT) 
EUT
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6 FACILITIES AND ACCREDITATIONS 
6.1. FACILITIES 

6.2. ACCREDITATIONS 

Taiwan  
USA  

Canada
Japan
Taiwan  
USA

6.3. MEASUREMENT UNCERTAINTY 

Measurement Frequency Uncertainty
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7 EMISSION TEST 
7.1. CONDUCTED EMISSION MEASUREMENT
7.1.1. LIMITS  

FREQUENCY (MHz)
Class A (dBuV) Class B (dBuV)

Quasi-peak Average Quasi-peak Average

NOTE

7.1.2. TEST INSTRUMENTS 

Conducted Emission room # A 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 
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7.1.3. TEST PROCEDURES 

Procedure of Preliminary Test 

Procedure of Final Test 
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7.1.4. TEST SETUP 

7.1.5. DATA SAMPLE 

Calculation Formula 
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7.1.6. TEST RESULTS 

Model No. 6dB Bandwidth 
Environmental
Conditions Test Mode 

Tested by Phase
Standard

Conducted Emission Readings
Frequency Range Investigated 150 kHz to 30 MHz 

0.2100 35.55 10.02 45.57 63.21 -17.64 P L1 
0.2740 31.81 10.02 41.83 61.00 -19.17 P L1 
0.6860 28.89 10.05 38.94 56.00 -17.06 P L1 
0.8220 33.25 10.06 43.31 56.00 -12.69 P L1 
1.8220 26.43 10.13 36.56 56.00 -19.44 P L1 
21.5900 23.75 11.01 34.76 60.00 -25.24 P L1 

Note:
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Model No. 6dB Bandwidth 
Environmental
Conditions Test Mode 

Tested by Phase
Standard

Conducted Emission Readings
Frequency Range Investigated 150 kHz to 30 MHz 

0.1500 34.45 10.01 44.46 66.00 -21.54 P L2 
0.2060 36.18 10.02 46.20 63.37 -17.17 P L2 
0.2740 31.43 10.02 41.45 61.00 -19.55 P L2 
0.8580 35.01 10.06 45.07 56.00 -10.93 P L2 
3.0340 26.15 10.17 36.32 56.00 -19.68 P L2 
21.9100 24.28 11.03 35.31 60.00 -24.69 P L2 

Note:
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7.2. REQUIREMENTS FOR ASYMMETRIC MODE CONDUCTED 
EMISSIONS 

7.2.1. LIMITS 

FREQUENCY (MHz)
Voltage Limit (dBuV) Current Limit (dBuA)

Quasi-peak Average Quasi-peak Average

NOTE: 

FREQUENCY (MHz)
Voltage Limit (dBuV) Current Limit (dBuA)

Quasi-peak Average Quasi-peak Average

NOTE: 

7.2.2. TEST INSTRUMENTS

Conducted Emission room #  
Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 
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7.2.3. TEST PROCEDURE 

N/A

N/A

7.2.4. TEST SETUP 
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7.2.5. DATA SAMPLE 

Calculation Formula 

7.2.6. TEST RESULTS 

Model No. 6dB Bandwidth 
Environmental
Conditions Test Mode 

Tested by 

Note: 
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7.3. RADIATED EMISSION MEASUREMENT
7.3.1. LIMITS 

Below 1GHz

FREQUENCY (MHz)
dBuV/m (At 10m) dBuV/m (At 3m)

Class A Class B Class A Class B 

Above 1GHz 

Frequency (MHz) 
Class A (dBuV/m) (At 3m) Class B (dBuV/m) (At 3m) 
Average Peak Average Peak

NOTE

Highest internal frequency 
(Fx) Highest internal frequency 

Fx
Fx
Fx

Fx Fx

Fx

Fx

Fx
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Radiated emissions from FM receivers

µ

7.3.2. TEST INSTRUMENTS 

Open Area Test Site # H
Name of Equipment Manufacturer Model Serial Number Calibration Due

Above 1GHz Used 

NOTE: 
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7.3.3. TEST PROCEDURE 

Procedure of Preliminary Test 

Procedure of Final Test 
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7.3.4. TEST SETUP 

Below 1GHz

Above 1GHz 

To Power

EUT

Ground Plane
10 m

0.8 m

Coaxial 
Cable

Test table & 
Turntable 

1m ~ 4m

Power
Cable

EMI
Receiver

Filter
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7.3.5. DATA SAMPLE 

Below 1GHz

Above 1GHz 

Calculation Formula 
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7.3.6. TEST RESULTS

Below 1GHz

Model No. Test Mode  
Environmental
Conditions 6dB Bandwidth 

Antenna Pole Antenna Distance
Detector Function Tested by 
Standard 

Radiated Emission Readings

Frequency Range Investigated 30 MHz to 1000 MHz at 10m 

245.0050 36.30 -7.82 28.48 37.00 -8.52 100 116 Q V 
275.0040 36.10 -6.68 29.42 37.00 -7.58 100 232 Q V 
400.0110 34.20 -3.07 31.13 37.00 -5.87 400 205 Q V 
445.0020 33.70 -2.13 31.57 37.00 -5.43 400 98 Q V 
565.2290 32.10 0.37 32.47 37.00 -4.53 400 104 Q V 
616.0330 31.90 0.27 32.17 37.00 -4.83 400 183 Q V 

Note: 
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Model No. Test Mode  
Environmental
Conditions 6dB Bandwidth 

Antenna Pole Antenna Distance
Detector Function Tested by 
Standard 

Radiated Emission Readings

Frequency Range Investigated 30 MHz to 1000 MHz at 10m 

191.5520 33.40 -10.91 22.49 30.00 -7.51 400 50 Q H 
245.0620 33.60 -7.80 25.80 37.00 -11.20 400 198 Q H 
345.0090 35.20 -5.30 29.90 37.00 -7.10 400 220 Q H 
400.0020 33.30 -3.07 30.23 37.00 -6.77 100 304 Q H 
445.1150 32.80 -2.13 30.67 37.00 -6.33 100 172 Q H 
600.0190 31.50 -0.13 31.37 37.00 -5.63 100 113 Q H 

Note: 
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Above 1GHz 

Model No. Test Mode  
Environmental
Conditions 6dB Bandwidth 

Antenna Pole Antenna Distance
Highest frequency 
generated or used Upper frequency 

Detector Function Tested by 
Standard 

Radiated Emission Readings
Frequency Range Investigated Above 1GHz at 3m 

1035.000 66.58 -9.08 57.50 70.00 -12.50 P V 
1039.555 58.61 -9.07 49.54 50.00 -0.46 A V 
1485.000 59.64 -8.28 51.36 70.00 -18.64 P V 
1485.200 51.16 -8.28 42.88 50.00 -7.12 A V 
1780.000 62.50 -6.41 56.09 70.00 -13.91 P V 
1782.797 40.08 -6.40 33.68 50.00 -16.32 A V 
1930.000 55.53 -5.43 50.10 70.00 -19.90 P V 
1930.539 49.65 -5.43 44.22 50.00 -5.78 A V 
2080.000 53.76 -4.88 48.88 70.00 -21.12 P V 
2225.000 55.43 -4.71 50.72 70.00 -19.28 P V 
2226.978 42.23 -4.70 37.53 50.00 -12.47 A V 

Radiated Emission Readings
Frequency Range Investigated Above 1GHz at 3m 

1035.000 64.19 -9.08 55.11 70.00 -14.89 P H 
1039.675 54.53 -9.07 45.46 50.00 -4.54 A H 
1780.000 58.68 -6.41 52.27 70.00 -17.73 P H 
1781.698 48.49 -6.40 42.09 50.00 -7.91 A H 
1930.000 58.27 -5.43 52.84 70.00 -17.16 P H 
1930.619 47.51 -5.43 42.08 50.00 -7.92 A H 
2080.000 54.06 -4.88 49.18 70.00 -20.82 P H 
2225.000 57.92 -4.71 53.21 70.00 -16.79 P H 
2227.997 43.19 -4.70 38.49 50.00 -11.51 A H 
2394.600 37.05 -4.50 32.55 50.00 -17.45 A H 
2395.000 55.28 -4.50 50.78 70.00 -19.22 P H 
2995.000 52.95 -4.13 48.82 70.00 -21.18 P H 

Note: 
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Radiated emissions from FM receivers

Model No. Test Mode 
Environmental
Conditions 6dB Bandwidth 

Antenna Pole Antenna Distance
Detector Function Tested by 

Note: 
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7.4. CONDUCTED DIFFERENTIAL VOLTAGE EMISSIONS FROM CLASS 
B EQUIPMENT

µ
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7.4.1. TEST PROCEDURES 

Procedure of Preliminary Test 
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Procedure of Final Test 

7.4.2. DATA SAMPLE 

Calculation Formula 

7.4.3. TEST RESULTS 

Model No. 6dB Bandwidth 
Environmental
Conditions Test Mode 

Tested by 

Note: 
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7.5. HARMONICS CURRENT MEASUREMENT
7.5.1. LIMITS OF HARMONICS CURRENT MEASUREMENT

Limits for Class A equipment  Limits for Class D equipment 

NOTE: 

7.5.2. TEST INSTRUMENTS

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 
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7.5.3. TEST PROCEDURE 

7.5.4. TEST SETUP

7.5.5. TEST RESULTS 

Power Consumption Test Results
Environmental Conditions Limits
Test Mode Tested by

NOTE:

m
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7.6. VOLTAGE FLUCTUATION AND FLICKER MEASUREMENT
7.6.1. LIMITS OF VOLTAGE FLUCTUATION AND FLICKER MEASUREMENT

TEST ITEM LIMIT REMARK 

7.6.2. TEST INSTRUMENTS

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

7.6.3. TEST PROCEDURE 

7.6.4. TEST SETUP

m
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7.6.5. TEST RESULTS 

Observation Period (Tp)  Test Mode 
Environmental Conditions Tested by

TEST PARAMETER MEASUREMENT 
VALUE LIMIT REMARK 

NOTE:
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8 IMMUNITY TEST
8.1. GENERAL DESCRIPTION

Product Standard
EN 55024: 2010 + A1: 2015

Test Type Minimum Requirement

Basic Standard, 
Specification, and 
Performance
Criterion required 
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8.2. GENERAL PERFORMANCE CRITERIA DESCRIPTION

Criteria A: 

Criteria B: 

Criteria C: 
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8.3. ELECTROSTATIC DISCHARGE (ESD) 
8.3.1. TEST SPECIFICATION

Basic Standard: 

Discharge Impedance:

Discharge Voltage:

Polarity:

Number of Discharge:

Discharge Mode:

8.3.2. TEST INSTRUMENT

IMMUNITY SHIELDED ROOM 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 
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8.3.3. TEST PROCEDURE 

H C
P HCP

HCP

HCP

HCP

V C P VCP
VCP
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8.3.4. TEST SETUP 

NOTE: 

G R P
GRP 

H C P
GRP

HCP

Ground Reference Plane

10 cm 
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8.3.5. TEST RESULTS 

Temperature Humidity
Pressure Tested By

Required Passing Performance Criterion B 

Air Discharge 

Test Points 
Test Levels Results 

 2 kV  4 kV  8 kV Pass Fail Performance
Criterion Observation 
A B Note 1 2
A B Note 1 2
A B Note 1 2

Contact Discharge 

Test Points 
Test Levels Results 

 2 kV  4 kV  8 kV Pass Fail Performance
Criterion Observation 

A B Note 1 2

Discharge To Horizontal Coupling Plane 

Side of EUT 
Test Levels Results 

 2 kV  4 kV  8 kV Pass Fail Performance
Criterion Observation 
A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2

Discharge To Vertical Coupling Plane 

Side of EUT 
Test Levels Results 

 2 kV  4 kV  8 kV Pass Fail Performance
Criterion Observation 
A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2

NOTE: 
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8.4. RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD (RS)
8.4.1. TEST SPECIFICATION

Basic Standard: 
Frequency Range:

Field Strength:
Modulation:

Frequency Step: 
Polarity of Antenna: 

Test Distance: 
Antenna Height: 

8.4.2. TEST INSTRUMENT 

844 RS Chamber 
Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.4.3. TEST PROCEDURE 
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8.4.4. TEST SETUP 

NOTE: 

Control Room 

RS Chamber
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8.4.5. TEST RESULTS 

Temperature Humidity
Pressure Dwell Time 
Tested By Required Passing Performance Criterion A

Frequency  
(MHz) Polarity Azimuth

Field
Strength 

(V/m)
Performance

Criterion Observation Result

A B Note 1 2

A B Note 1 2

A B Note 1 2

A B Note 1 2

NOTE: 
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8.5. ELECTRICAL FAST TRANSIENT (EFT)
8.5.1. TEST SPECIFICATION

Basic Standard: 
Test Voltage:

Polarity:

Impulse Frequency:

Impulse Wave-shape: 

Burst Duration: 

Burst Period: 

Test Duration: 

8.5.2. TEST INSTRUMENT 

Immunity Shield Room 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.5.3. TEST PROCEDURE 
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8.5.4. TEST SETUP

NOTE: 

8.5.5. TEST RESULTS 

Temperature Humidity
Pressure Tested By 

Required Passing Performance Criterion B

Test Point  Polarity Test Level 
(kV)

Performance
Criterion Observation Result

A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2
A B Note 1 2

NOTE: 
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8.6. SURGE IMMUNITY TEST
8.6.1. TEST SPECIFICATION

Basic Standard: 
Wave-Shape:

Test Voltage:
Surge Input/Output:

Generator Source Impedance: 

Polarity: 
Phase Angle: 

Pulse Repetition Rate: 
Number of Tests:

8.6.2. TEST INSTRUMENT 

Immunity Shield Room 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.6.3. TEST PROCEDURE 
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8.6.4. TEST SETUP 

8.6.5. TEST RESULTS 

Temperature Humidity
Pressure Tested By 

Required Passing Performance Criterion B

Test Point  Polarity Test Level 
(kV)

Performance
Criterion Observation Result

A B Note 1 2

A B Note 1 2

A B Note 1 2

NOTE: 
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8.7. CONDUCTED RADIO FREQUENCY DISTURBANCES (CS)
8.7.1. TEST SPECIFICATION

Basic Standard: 
Frequency Range:

Field Strength:
Modulation:

Frequency Step: 
Coupled cable: 

Coupling device: 

8.7.2. TEST INSTRUMENT 

CS Room 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.7.3. TEST PROCEDURE 
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8.7.4. TEST SETUP 

Note: 

NOTE: 

8.7.5. TEST RESULTS 

Temperature Humidity
Pressure Tested By 

Required Passing Performance Criterion A

Frequency 
Band (MHz)

Field
Strength 
(Vrms)

Cable Injection
Method

Performance
Criterion Observation Result

A B Note 1 2

NOTE: 



This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Compliance Certification Services Inc.

8.8. POWER FREQUENCY MAGNETIC FIELD 
8.8.1. TEST SPECIFICATION

Basic Standard: 
Frequency Range:

Field Strength:
Observation Time:

Inductance Coil: 

8.8.2. TEST INSTRUMENT 

Immunity Shield Room 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.8.3. TEST PROCEDURE 
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8.8.4. TEST SETUP 

NOTE: 

8.8.5. TEST RESULTS

Temperature Humidity
Pressure Tested By 

Required Passing Performance Criterion A 

DIRECTION Field Strength 
(A/m)

Performance 
Criterion OBSERVATION RESULTS

NOTE: 
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8.9. VOLTAGE DIPS & VOLTAGE INTERRUPTIONS  
8.9.1. TEST SPECIFICATION

Basic Standard: 
Test duration time:

Interval between event:
Phase Angle:

Test cycle:

8.9.2. TEST INSTRUMENT 

Immunity shielded room 

Name of Equipment Manufacturer Model Serial Number Calibration Due

NOTE: 

8.9.3. TEST PROCEDURE 
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8.9.4. TEST SETUP 

8.9.5. TEST RESULTS 

Temperature Humidity
Pressure Tested By 
Required Passing 
Performance 

Criterion B: >95% reduction 0.5 period 
Criterion C: 30% reduction 25 period  & >95% reduction 250 period 

Test Power: 230Vac, 50Hz
Voltage

(  Reduction) 
Duration 
(Period)

Performance 
Criterion Observation Test Result

A B C Note 1 2

A B C Note 1 2

A B C Note 1 2

NOTE: 
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9 PHOTOGRAPHS OF THE TEST CONFIGURATION
CONDUCTED EMISSION TEST
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RADIATED EMISSION TEST 
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ESD Test 

RS Test 
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EFT Test 

CS Test 
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APPENDIX 1 - PHOTOGRAPHS OF EUT 
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WIFI 2.4/5G Antenna
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FPC 2.4/5G Antenna
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