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1. ATTESTATION OF TEST RESULTS 
 
COMPANY NAME: ANAREN, INC. 
 6635 KIRKVILLE ROAD 
 EAST SYRACUSE, NY 13057. U.S.A 
 
EUT DESCRIPTION: 433.05-434.79 MHZ TRANSCEIVER 
 
MODEL: A1101R04C 
 
SERIAL NUMBER: 0011-71-1113 
 
DATE TESTED: September 8 to 18, 2017 
  

APPLICABLE STANDARDS 

STANDARD 

ETSI EN 300 220-1 V3.1.1 

TEST RESULTS 

Pass 

ETSI EN 300 220-2 V3.1.1 Pass 

 
UL Verification Services Inc. tested the above equipment in accordance with the requirements 
set forth in the above standards. All indications of Pass/Fail in this report are opinions 
expressed by UL Verification Services Inc. based on interpretations and/or observations of test 
results. Measurement Uncertainties were not taken into account and are published for 
informational purposes only. The test results show that the equipment tested is capable of 
demonstrating compliance with the requirements as documented in this report. 
 
Note: The results documented in this report apply only to the tested sample, under the 
conditions and modes of operation as described herein. This document may not be altered or 
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly 
noted in the revisions section.  Any alteration of this document not carried out by UL Verification 
Services Inc. will constitute fraud and shall nullify the document.  This report must not be used 
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any 
agency of the U.S. Government. 
 
Approved & Released For  
UL Verification Services Inc. By:  Prepared By:  

        
  
FRANK IBRAHIM Jason Qian  
PROGRAM MANAGER LAB ENGINEER 
UL Verification Services Inc. UL Verification Services Inc. 
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2. TEST METHODOLOGY 
 
All tests were performed in accordance with the procedures documented in ETSI EN 300 220-1 
V3.1.1 as referenced by ETSI EN 300 220-2 V3.1.1. 
 

3. FACILITIES AND ACCREDITATION 
 
The test sites and measurement facilities used to collect data are located at 47173 Benicia 
Street, Fremont, California, USA. 
 
The test sites and measurement facilities used to collect data are located at 47173 and 47266 
Benicia Street, Fremont, California, USA.  Line conducted emissions are measured only at the 
47173 address.  The following table identifies which facilities were utilized for radiated emission 
measurements documented in this report.  Specific facilities are also identified in the test results 
sections. 
 

47173 Benicia Street 47266 Benicia Street 

  Chamber A   Chamber D 

  Chamber B   Chamber E 

  Chamber C   Chamber F 

   Chamber G 

   Chamber H 

 
UL Verification Services Inc.  is accredited by NVLAP, Laboratory Code 200065-0. The full 
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm. 
 

4. CALIBRATION AND UNCERTAINTY 

4.4. MEASURING INSTRUMENT CALIBRATION 
 
The measuring equipment utilized to perform the tests documented in this report has been 
calibrated in accordance with the manufacturer's recommendations, and is traceable to 
recognized national standards. 
 

http://ts.nist.gov/standards/scopes/2000650.htm
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4.5. MEASUREMENT UNCERTAINTY 
 
Where relevant, the following measurement uncertainty levels have been estimated for tests 
performed on the apparatus: 
 

PARAMETER UNCERTAINTY 

Radio Frequency ±0.18 ppm 

RF power, conducted ±0.47 dB 

Conducted spurious emission of transmitter, valid up to 6 GHz ±2.94 dB 

Conducted emission of receivers ±2.94 dB 

Radiated emission of transmitter, valid up to 6 GHz ±5.36 dB 

Radiated emission of receiver, valid up to 6 GHz ±5.36 dB 

RF level uncertainty for a given BER ±0.4 dB 

Occupied BandWidth ±0.39 % 

Temperature ±0.9 °C 

Humidity ±4.5 % 

 
Uncertainty figures are valid to a confidence level of 95%. 
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5. EQUIPMENT UNDER TEST 

5.1. DESCRIPTION OF EUT 
 
The EUT is a 433.05 - 434.79 MHz Transceiver with an antenna port, to which an external monopole 
antenna can be connected. 

 
 

5.2. MAXIMUM OUTPUT ERP 

 
The highest ERP under normal and extreme environmental conditions is as follows: 

 

5.3. DESCRIPTION OF AVAILABLE ANTENNAS 

 
The radio utilizes an external monopole antenna with a gain of 3 dBi (0.85 dB Cable Loss). 

 
 

5.4. SOFTWARE AND FIRMWARE 

 
The software used in the EUT during testing was AIR FCC Test Vers. 4.3.0.0  
The firmware installed in the EUT during testing was version 01.00 

 

Output ERP Output ERP

(dBm) (mW)

H GFSK 9.92 9.8

H MSK 9.93 9.8

H 2-FSK 9.92 9.8

H 4-FSK 9.92 9.8

Frequency Band Mode
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5.5. WORST-CASE CONFIGURATIONS AND MODES OF 
OPERATION 

 
Radiated sample was investigated in three orthogonal orientations X,Y,Z and Z orientation was 
found to be the worst-case orientation; therefore, final radiated testing on the radiated sample 
was performed with the EUT laid out in the Z orientation. 
 
Based on  Annex B of EN 300 220-2 ERP limit for operating band H and I, all tests of the 
operating band I can be covered by the test results of the operating band H except the occupied 
bandwidth. 
 

 
ERP was performed using CW signal. 
 
Worst Modulation Codes were selected based on Occupied Bandwidth results. 
 
Except for ERP measurement, the duty cycle values that were used for the testing were set to 
the limits based on annex B of EN 300 220-2. End user of the device shall comply with duty 
cycle restrictions based on annex B and annex C of EN 300 220-2. For ERP CW signal with 
100% duty cycle was used. 
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THE WORST CASE OF ERP AND OUT OF BAND EMISSIONS 
 

TEST ITEM 
OPERATING 

BAND 
MODULATION 

WORST 
MODULATION 

CODE 
CHANNELS 

ERP H 

CW N/A CH7 and CH37 

CW N/A CH7 and CH36 

CW N/A CH16 and CH28 

CW N/A CH17 and CH28 

OUT OF BAND 
EMISSIONS 

H 

GFSK 

M6 CH5 and CH38 

M7 CH6 and CH38 

M8 CH7 and CH36 

M12 CH5 and CH38 

M13 CH5 and CH38 

MN6 CH5 and CH38 

 MN12 CH7 and CH37 

MSK 

M1 CH19 and CH26 

M2 CH8 and CH36 

M3 CH6 and CH37 

M15 CH17 and CH28 

2-FSK 

M4 CH6 and CH38 

M5 CH7 and CH37 

M11 CH6 and CH38 

MN1 CH5 and CH38 

 

4-FSK 

M9 CH11 and CH32 

 M10 CH21 and CH29 

 M14 CH16 and CH28 

 MN5 CH5 and CH38 

 MN8 CH6 and CH37 

 MN11 CH8 and CH35 

 M14 CH9 and CH34 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 11 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

THE WORST CASE OF UNWANTED EMISSION AND TRANSIENT POWER 
 

TEST ITEM 
OPERATING 

BAND 
MODULATION 

WORST 
MODULATION 

CODE 
CHANNELS 

TX UNWANTED 
EMISSIONS IN 
THE SPURIOUS 
DOMAIN AND 

TRANSIENT 
POWER 

H 

GFSK M8 CH7 and CH36 

MSK M15 CH17 and CH28 

2-FSK M5 CH7 and CH37 

4-FSK M14 CH16 and CH28 

RX UNWANTED 
EMISSIONS IN 
THE SPURIOUS 

DOMAIN 

H MSK M15 CH17 and CH28 
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5.6. DESCRIPTION OF TEST SETUP 

SUPPORT EQUIPMENT 

 

 

I/O CABLES 

 

 

TEST SETUP 

 
The EUT was connected to a host Laptop via USB cable.  Test software exercised the EUT. 
 

Description Manufacturer Model Serial Number

Laptop PC DELL PP18L 2921940145

AC Adapter DELL LA65NS0-00 0D5263-71615-82P-217E

DC Power Supply ABM 8185D D021364

Extend Card Anaren Mono Pole N/A

PERIPHERAL SUPPORT EQUIPMENT LIST

Cable Port # of Connector Cable Cable Remarks

No. Identical Type Type Length

Ports

1 AC 1 AC Unshielded 1.0m N/A

2 DC 1 DC Unshielded 1.8m N/A

3 USB 1 USB Shielded 1.0m N/A

I/O CABLE LIST
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SETUP DIAGRAM 
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6. TEST AND MEASUREMENT EQUIPMENT 
 
The following test and measurement equipment was utilized for the tests documented in this 
report: 
 

Description Manufacturer Model T No. Cal Date Cal Due

Temperature/Humidity Chamber Thermotron SE-600-10-10 80 02/21/17 08/21/18

Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent N9030A 1450 01/10/17 01/10/18

Spectrum Analyzer, PSA, 3Hz to 44GHz Agilent E4446A 905 01/11/17 01/11/18

Power Meter, P-series single channel
Agilent (Keysight) 

Technologies
N1911A T1264 07/08/17 07/08/18

Power Sensor,  P – series, 50MHz to 18GHz, Wideband
Agilent (Keysight) 

Technologies
N1921A T413 07/08/17 07/08/18

Amplifier, 1 - 26.5GHz Miteq AFS42 1165 08/01/17 08/01/18

Antenna, Broadband Hybrid 30MHz - 2GHz Sunol Sciences JB1 130 09/01/17 09/01/18

Antenna, Horn 1-18GHz ETS Lindgren 3117 712 01/30/17 01/30/18

Amplifier, 10kHz to 1GHz, 32dB Keysight 8447D 15 08/26/17 08/26/18

Test Equipment List

 
 

Test Software List 

Description Manufacturer Model Version 

Antenna Port Software UL UL RF Ver 6.2, March 10, 2017 

Radiated Software UL UL EMC Ver 9.5 Apr 26, 2016 
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7. TEST RESULTS 
 

7.1. NORMAL AND EXTREME CONDITIONS 

LIMITS 

 
None; for reporting purposes only. 
 

RESULTS 

 
Normal conditions are +25 deg C, +2.7 VDC. 
The low temperature condition is -40 deg C. 
The high temperature condition is +85 deg C. 
The low voltage condition is +1.8 VDC. 
The high voltage condition is +3.6 VDC. 
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7.2. GFSK MODULATION IN H BAND 

7.2.1. OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 40 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 70 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.18866 - 434.638306

Operating Channel width(s) - OCW 180 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 50 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.18866 - 434.688293

Operating Channel width(s) - OCW 120 kHz

M6, GFSK

M7, GFSK

MN12, GFSK

M8, GFSK

M12, GFSK

M13, GFSK

MN6, GFSK
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7.2.2. TX EFFECTIVE RADIATED POWER 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.1.2 
 
The effective radiated power shall not be greater than the value allowed in annexes B or C for 
the chosen operational frequency band(s). 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.2.2.1.2 
 

RESULTS  

 
Date: 09/08/17 
Project No: 11773251 
Tester: 50818_JQ 
 

CHANNELS FOR MODULATION CODE: M8 
 

EUT Antenna Gain (dBi) = 2.15

Condition Output EIRP ERP Limit Margin

Power

(dBm) (dBm) (dBm) (dBm) (dB)

Normal 9.11 11.26 9.11 10 -0.89

Extreme T low, V low 9.91 12.06 9.91 10 -0.09

Extreme T low, V high 9.92 12.07 9.92 10 -0.08

Extreme T high, V low 8.88 11.03 8.88 10 -1.12

Extreme T high, V high 8.87 11.02 8.87 10 -1.13

Normal 9.13 11.28 9.13 10 -0.88

Extreme T low, V low 9.89 12.04 9.89 10 -0.11

Extreme T low, V high 9.91 12.06 9.91 10 -0.09

Extreme T high, V low 8.87 11.02 8.87 10 -1.13

Extreme T high, V high 8.85 11.00 8.85 10 -1.15

Low Channel, CH7

High Channel, CH36

 
Note: Cable loss correction factor is included in the Power Meter Reading 
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7.2.3. TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND H 
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.08868 434.73828 31.065 30.726 433.07 >433.05 434.75 <434.79
T low, V low 433.08868 434.73828 30.918 30.862 433.07 >433.05 434.75 <434.79
T low, V high 433.08868 434.73828 31.136 30.990 433.07 >433.05 434.75 <434.79
T high, V low 433.08868 434.73828 30.820 30.987 433.07 >433.05 434.75 <434.79
T high, V high 433.08868 434.73828 30.884 31.072 433.07 >433.05 434.75 <434.79

Normal 433.13867 434.73828 61.501 62.022 433.11 >433.05 434.77 <434.79
T low, V low 433.13867 434.73828 61.460 63.344 433.11 >433.05 434.77 <434.79
T low, V high 433.13867 434.73828 60.186 64.086 433.11 >433.05 434.77 <434.79
T high, V low 433.13867 434.73828 61.388 59.401 433.11 >433.05 434.77 <434.79
T high, V high 433.13867 434.73828 61.685 61.480 433.11 >433.05 434.77 <434.79

Normal 433.18866 434.63831 162.92 167.17 433.11 <433.05 434.72 <434.79
T low, V low 433.18866 434.63831 171.64 170.77 433.10 <433.05 434.72 <434.79
T low, V high 433.18866 434.63831 171.78 168.96 433.10 <433.05 434.72 <434.79
T high, V low 433.18866 434.63831 167.25 168.44 433.11 <433.05 434.72 <434.79
T high, V high 433.18866 434.63831 160.07 162.17 433.11 <433.05 434.72 <434.79

Normal 433.08868 434.73828 28.560 28.676 433.07 >433.05 434.75 <434.79
T low, V low 433.08868 434.73828 28.690 28.978 433.07 >433.05 434.75 <434.79
T low, V high 433.08868 434.73828 28.547 28.867 433.07 >433.05 434.75 <434.79
T high, V low 433.08868 434.73828 28.741 28.599 433.07 >433.05 434.75 <434.79
T high, V high 433.08868 434.73828 28.770 28.717 433.07 >433.05 434.75 <434.79

Normal 433.08868 434.73828 38.326 38.791 433.07 >433.05 434.76 <434.79
T low, V low 433.08868 434.73828 38.599 38.726 433.07 >433.05 434.76 <434.79
T low, V high 433.08868 434.73828 38.570 38.144 433.07 >433.05 434.76 <434.79
T high, V low 433.08868 434.73828 38.453 38.301 433.07 >433.05 434.76 <434.79
T high, V high 433.08868 434.73828 38.741 38.775 433.07 >433.05 434.76 <434.79

Normal 433.08868 434.73828 11.158 11.291 433.08 >433.05 434.74 <434.79
T low, V low 433.08868 434.73828 11.130 11.512 433.08 >433.05 434.74 <434.79
T low, V high 433.08868 434.73828 11.483 11.143 433.08 >433.05 434.74 <434.79
T high, V low 433.08868 434.73828 11.152 11.142 433.08 >433.05 434.74 <434.79
T high, V high 433.08868 434.73828 11.141 11.165 433.08 >433.05 434.74 <434.79

Normal 433.18866 434.68829 114.99 112.13 433.13 <433.05 434.74 <434.79
T low, V low 433.18866 434.68829 113.42 119.08 433.13 <433.05 434.75 <434.79
T low, V high 433.18866 434.68829 115.39 118.11 433.13 <433.05 434.75 <434.79
T high, V low 433.18866 434.68829 112.34 113.73 433.13 <433.05 434.75 <434.79
T high, V high 433.18866 434.68829 113.98 114.21 433.13 <433.05 434.75 <434.79

MN12, GFSK

M6, GFSK

M7, GFSK

M12, GFSK

M13, GFSK

MN6, GFSK

M8, GFSK
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M6 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M6 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M6 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M6 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M6 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M6 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M6 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M6 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M6 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M6 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M7 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M7 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M7 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M7 GFSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 28 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M7 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M7 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M7 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M7 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M7 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M7 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M8 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M8 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M8 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M8 GFSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 33 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M8 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M8 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M8 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M8 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M8 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M8 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M12 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M12 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M12 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M12 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M12 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M12 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M12 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M12 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M12 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M12 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M13 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M13 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M13 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M13 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M13 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M13 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M13 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M13 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M13 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M13 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN6 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN6 GFSK LOW CHANNEL OBW_Tlow Vlow  
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MN6 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN6 GFSK LOW CHANNEL OBW_Thigh Vlow  
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MN6 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN6 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN6 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN6 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN6 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN6 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN12 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN12 GFSK LOW CHANNEL OBW_Tlow Vlow  
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MN12 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN12 GFSK LOW CHANNEL OBW_Thigh Vlow  
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MN12 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN12 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN12 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN12 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN12 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN12 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.2.4. TX OUT OF BAND EMISSIONS 

REFERENCE LIMIT 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.1 
 
Two OOB domains are defined; one for OC (see Figure 5) and one for Operational Frequency 
band (see Figure 6). The spectrum masks for these two OOB domains may overlap. 
 

 
 
Unwanted emissions in the Out Of Band domain are those falling in the frequency range 
immediately below the lower, and above the upper, frequency of the Operating Channel. The 
OOB domain includes both frequencies outside the Operating Channel within the Operational 
Frequency Band and frequencies outside the Operational Frequency Band. 
The relevant Out Of Band domain is shown in Figure 5 and applies within the Operational 
Frequency Band. 
 

 
 
Specific limits apply at frequencies immediately above and below the Operational Frequency 
Band as shown in Figure 6. 
NOTE: flow_OFB is the lower edge of the Operational Frequency Band. fhigh_OFB is the upper 
edge of the Operational Frequency Band. 
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REFERENCE LIMIT 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.2 
 
The EUT emissions level in OOB domains for the Operating Channel and the Operational 
Frequency Band shall be less or equal to Table 15 spectrum mask. 
 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.3.3 (Conducted Measurement) 
 
 

RESULTS 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATING CHANNEL) 
 

M6 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 59 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 

 

TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M6 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M7 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M7 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M8 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 
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M8 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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M12 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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M12 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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M13 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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M13 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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MN6 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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MN6 HIGH CHANNEL 
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7.2.5. TX UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN  

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.2.2 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.1.1 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.2 
 

 
 
Reference Limit: 
 
The power of any unwanted emission in the spurious domain shall not exceed the values given 
in Table 19. 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.1 (Conducted Measurement) 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.2 (Radiated Measurement) 
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RESULTS 

CONDUCTED SPURIOUS EMISSIONS  

THE WORST CASE OF GFSK LOW CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 431.3887 MHz 

 

 

431.3887 MHz to 432.7387 MHz 
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432.4687 MHz to 432.7387 MHz 

 

 

433.6387 MHz to 433.9087 MHz 
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433.9087 MHz to 434.9887 MHz 

 

 

434.9887 MHz to 1 GHz 
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1GHz to 6GHz 
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THE WORST CASE OF GFSK HIGH CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 432.8383MHz 

 

 

432.8383 MHz to 433.9183 MHz 
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433.9183 MHz to 434.1883 MHz 

 

 

435.0883 MHz to 435.3583 MHz 

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 151 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

435.3583 MHz to 436.4383 MHz 

 

 

436.4383 MHz to 1 GHz 
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1GHz to 6GHz 
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RADIATED SPURIOUS EMISSIONS 

 

 
  30 - 1000MHz Substitution Measurement

 

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: TX Below 1GHz GFSK H band worst case

      

Frequency SA reading Ant. Pol. Distance Path Loss Preamp Attenuator ERP Limit Delta Notes

(MHz) (dBm) (H/V) (m) (dB) (dB) (dB) (dBm) (dBm) (dB)

Low Channel  

95.96 -68.6 H 3.0 15.2 28.0 -81.3 -54.0 -27.3

433.27 -72.3 H 3.0 27.2 28.1 -73.2 -36.0 -37.2

433.52 -60.3 H 3.0 27.2 28.1 -61.2 -36.0 -25.2

66.86 -63.0 V 3.0 16.7 28.0 -74.3 -54.0 -20.3

210.42 -74.6 V 3.0 23.2 27.3 -78.6 -54.0 -24.6

433.52 -61.3 V 3.0 26.9 28.1 -62.5 -36.0 -26.5

High Channel 

95.96 -70.9 H 3.0 15.2 28.0 -83.7 -54.0 -29.7

215.27 -72.8 H 3.0 21.9 27.2 -78.1 -54.0 -24.1

434.49 -60.3 H 3.0 27.3 28.1 -61.2 -36.0 -25.2

66.86 -63.7 V 3.0 16.7 28.0 -75.0 -54.0 -21.0

95.96 -68.6 V 3.0 23.0 28.0 -73.6 -54.0 -19.6

434.49 -61.0 V 3.0 26.9 28.1 -62.3 -36.0 -26.3

3m-C T15

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 Tx

Attenuator
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                    3m Radiated Emissions Chamber

Above 1GHz High Frequency Substitution Measurement
  

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: TX Above 1GHz H band GFSK worst case

      

Frequency SA reading Ant. Pol. Distance

Path Loss 

@ SG End Preamp Attenuator EIRP Limit Delta Notes

(GHz) (dBm) (H/V) (m) (dBm) (dB) (dB) (dBm) (dBm) (dB)

Low Channel 

1.198 -62.39 H 3.0 -19.9 36.6 1.0 -55.4 -30.0 -25.4

1.697 -74.53 H 3.0 -29.6 36.4 1.0 -65.1 -30.0 -35.1

2.358 -71.76 H 3.0 -23.0 35.3 1.0 -57.2 -30.0 -27.2

1.198 -65.09 V 3.0 -22.5 36.6 1.0 -58.1 -30.0 -28.1

1.605 -72.22 V 3.0 -27.6 36.6 1.0 -63.2 -30.0 -33.2

2.378 -73.27 V 3.0 -24.3 35.2 1.0 -58.5 -30.0 -28.5

High Channel

1.198 -63.74 H 3.0 -21.2 36.6 1.0 -56.8 -30.0 -26.8

2.188 -71.15 H 3.0 -22.6 35.6 1.0 -57.2 -30.0 -27.2

4.344 -71.34 H 3.0 -19.1 33.7 1.0 -51.8 -30.0 -21.8

1.198 -70.39 V 3.0 -27.8 36.6 1.0 -63.4 -30.0 -33.4

2.588 -71.15 V 3.0 -21.7 35.1 1.0 -55.8 -30.0 -25.8

4.344 -73.94 V 3.0 -21.6 33.7 1.0 -54.3 -30.0 -24.3

3m Chamber C

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 TxFilter

Filter
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7.2.6. TX TRANSIENT POWER 

REFERENCE LIMIT 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.2 
 
The TX TRANSIENT POWER shall not exceed the values given in Table 23. 
 

 
 

TEST PROCEDURE 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.3.2 
 
 

RESULTS 
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THE WORST CASE OF GFSK LOW CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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THE WORST CASE OF GFSK HIGH CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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7.3. MSK MODULATION IN H BAND 

7.3.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.788513 - 434.138428

Operating Channel width(s) - OCW 1010 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.238647 - 434.638306

Operating Channel width(s) - OCW 250 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.688293

Operating Channel width(s) - OCW 90 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.688538 - 434.238403

Operating Channel width(s) - OCW 1130 kHz

M3, MSK

M15, MSK

M1, MSK

M2, MSK
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7.3.2 TX EFFECTIVE RADIATED POWER 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.1.2 
 
The effective radiated power shall not be greater than the value allowed in annexes B or C for 
the chosen operational frequency band(s). 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.2.2.1.2 
 

RESULTS  

 
Date: 09/08/17 
Project No: 11773251 
Tester: 50818_JQ 
 

CHANNELS FOR MODULATION CODE: M15 
 

EUT Antenna Gain (dBi) = 2.15

Condition Output EIRP ERP Limit Margin

Power

(dBm) (dBm) (dBm) (dBm) (dB)

Normal 9.16 11.31 9.16 10 -0.84

Extreme T low, V low 9.93 12.08 9.93 10 -0.07

Extreme T low, V high 9.91 12.06 9.91 10 -0.09

Extreme T high, V low 8.86 11.01 8.86 10 -1.14

Extreme T high, V high 8.87 11.02 8.87 10 -1.13

Normal 9.12 11.27 9.12 10 -0.88

Extreme T low, V low 9.92 12.07 9.92 10 -0.08

Extreme T low, V high 9.91 12.06 9.91 10 -0.09

Extreme T high, V low 8.84 10.99 8.84 10 -1.16

Extreme T high, V high 8.85 11.00 8.85 10 -1.15

Low Channel, CH17

High Channel, CH20

 
 
Note: Cable loss correction factor is included in the Power Meter Reading 
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7.3.3 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND H 
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.78851 434.13843 1000.1 1000.5 433.29 >433.05 434.64 <434.79
T low, V low 433.78851 434.13843 988.90 988.06 433.29 >433.05 434.63 <434.79
T low, V high 433.78851 434.13843 982.88 988.70 433.30 >433.05 434.63 <434.79
T high, V low 433.78851 434.13843 1006.8 1006.2 433.29 >433.05 434.64 <434.79
T high, V high 433.78851 434.13843 1008.3 1007.1 433.28 >433.05 434.64 <434.79

Normal 433.23865 434.63831 236.29 236.18 433.12 >433.05 434.76 <434.79
T low, V low 433.23865 434.63831 239.89 239.33 433.12 >433.05 434.76 <434.79
T low, V high 433.23865 434.63831 238.24 243.79 433.12 >433.05 434.76 <434.79
T high, V low 433.23865 434.63831 237.30 229.12 433.12 >433.05 434.75 <434.79
T high, V high 433.23865 434.63831 237.36 234.27 433.12 >433.05 434.76 <434.79

Normal 433.13867 434.68829 82.206 81.075 433.10 >433.05 434.73 <434.79
T low, V low 433.13867 434.68829 80.752 78.930 433.10 >433.05 434.73 <434.79
T low, V high 433.13867 434.68829 81.082 80.611 433.10 >433.05 434.73 <434.79
T high, V low 433.13867 434.68829 82.118 79.347 433.10 >433.05 434.73 <434.79
T high, V high 433.13867 434.68829 84.115 83.143 433.10 >433.05 434.73 <434.79

Normal 433.68854 434.2384 1127.4 1054.9 433.12 >433.05 434.77 <434.79
T low, V low 433.68854 434.2384 958.23 974.46 433.21 >433.05 434.73 <434.79
T low, V high 433.68854 434.2384 971.29 977.39 433.20 >433.05 434.73 <434.79
T high, V low 433.68854 434.2384 1110.6 1088.3 433.13 >433.05 434.78 <434.79
T high, V high 433.68854 434.2384 1105.8 1088.5 433.14 >433.05 434.78 <434.79

M1,MSK

M2, MSK

M15, MSK

M3, MSK
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M1 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M1 MSK LOW CHANNEL OBW_Tlow Vlow  
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M1 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M1 MSK LOW CHANNEL OBW_Thigh Vlow  
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M1 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M1 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M1 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M1 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M1 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M1 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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M2 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M2 MSK LOW CHANNEL OBW_Tlow Vlow  
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M2 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M2 MSK LOW CHANNEL OBW_Thigh Vlow  
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M2 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M2 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M2 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M2 MSK HIGH CHANNEL OBW_Tlow Vhigh  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 178 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M2 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M2 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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M3 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M3 MSK LOW CHANNEL OBW_Tlow Vlow  
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M3 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M3 MSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 181 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M3 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M3 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M3 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M3 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M3 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M3 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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M15 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M15 MSK LOW CHANNEL OBW_Tlow Vlow  
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M15 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M15 MSK LOW CHANNEL OBW_Thigh Vlow  
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M15 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M15 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M15 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M15 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M15 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M15 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.3.4 TX OUT OF BAND EMISSIONS 

REFERENCE LIMIT 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.1 
 
Two OOB domains are defined, one for OC (see Figure 5) and one for Operational Frequency 
band (see Figure 6). The spectrum masks for these two OOB domains may overlap. 
 

 
 
Unwanted emissions in the Out Of Band domain are those falling in the frequency range 
immediately below the lower, and above the upper, frequency of the Operating Channel. The 
OOB domain includes both frequencies outside the Operating Channel within the Operational 
Frequency Band and frequencies outside the Operational Frequency Band. 
The relevant Out Of Band domain is shown in Figure 5 and applies within the Operational 
Frequency Band. 
 

 
 
Specific limits apply at frequencies immediately above and below the Operational Frequency 
Band as shown in Figure 6. 
NOTE: flow_OFB is the lower edge of the Operational Frequency Band. fhigh_OFB is the upper 
edge of the Operational Frequency Band. 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 190 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

REFERENCE LIMIT 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.2 
 
The EUT emissions level in OOB domains for the Operating Channel and the Operational 
Frequency Band shall be less or equal to Table 15 spectrum mask. 
 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.3.3 (Conducted Measurement) 
 
 

RESULTS 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATING CHANNEL) 
 

M1 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M1 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M2 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 200 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
M2 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M3 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M3 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 
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M15 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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M15 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATIONAL FREQUENCY BANDS) 
 

M1 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal  

 

TX OOB EMISSIONS_Tlow Vlow  
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M1 HIGH CHANNEL 
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M2 LOW CHANNEL 
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M2 HIGH CHANNEL 
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M3 LOW CHANNEL 
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M15 LOW CHANNEL 

 

 
 
 

TX OOB EMISSIONS_Tnormal Vnormal  

 

TX OOB EMISSIONS_Tlow Vlow  

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 234 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 
 
 
 

TX OOB EMISSIONS_Tlow Vhigh  

 

TX OOB EMISSIONS_Thigh Vlow  

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 235 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

TX OOB EMISSIONS_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 236 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
M15 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal  

 

TX OOB EMISSIONS_Tlow Vlow 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 237 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 

 

 

TX OOB EMISSIONS_Tlow Vhigh  

 

TX OOB EMISSIONS_Thigh Vlow  

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 238 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TX OOB EMISSIONS_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 239 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

7.3.5 TX UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN  

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.2.2 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.1.1 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.2 
 

 
 
Reference Limit: 
 
The power of any unwanted emission in the spurious domain shall not exceed the values given 
in Table 19. 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.1 (Conducted Measurement) 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.2 (Radiated Measurement) 
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RESULTS 

CONDUCTED SPURIOUS EMISSIONS  

 
THE WORST CASE OF MSK LOW CHANNEL 

 

9kHz to 150kHz 

 

 

150kHz to 30MHz 

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 241 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

30 MHz to 422.3885 MHz 

 

 

422.3885 MHz to 429.1685 MHz 
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429.1685 MHz to 430.8635 MHz 

 

 

436.5135 MHz to 438.2085 MHz 
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438.2085 MHz to 444.9885 MHz 

 

 

444.9885 MHz to 1 GHz 
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1GHz to 6GHz 
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THE WORST CASE OF MSK HIGH CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 422.9384 MHz 

 

 

422.9384 MHz to 429.7184 MHz 
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429.7184 MHz to 431.4134 MHz 

 

 

437.0634 MHz to 438.7586 MHz 
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438.7584 MHz to 445.5384 MHz 

 

 

445.5384 MHz to 1 GHz 
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1GHz to 6GHz 
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RADIATED SPURIOUS EMISSIONS 
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                    3m Radiated Emissions Chamber

Above 1GHz High Frequency Substitution Measurement
  

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: TX Above 1GHz H band MSK worst case

      

Frequency SA reading Ant. Pol. Distance

Path Loss 

@ SG End Preamp Attenuator EIRP Limit Delta Notes

(GHz) (dBm) (H/V) (m) (dBm) (dB) (dB) (dBm) (dBm) (dB)

Low Channel 

1.198 -61.95 H 3.0 -19.4 36.6 1.0 -55.0 -30.0 -25.0

1.605 -68.71 H 3.0 -24.9 36.6 1.0 -60.4 -30.0 -30.4

2.397 -70.17 H 3.0 -21.3 35.2 1.0 -55.5 -30.0 -25.5

1.198 -66.25 V 3.0 -23.7 36.6 1.0 -59.3 -30.0 -29.3

1.605 -69.56 V 3.0 -24.9 36.6 1.0 -60.5 -30.0 -30.5

2.397 -70.97 V 3.0 -22.0 35.2 1.0 -56.2 -30.0 -26.2

High Channel

1.198 -63.23 H 3.0 -20.7 36.6 1.0 -56.3 -30.0 -26.3

2.397 -70.54 H 3.0 -21.7 35.2 1.0 -55.9 -30.0 -25.9

4.344 -70.84 H 3.0 -18.6 33.7 1.0 -51.3 -30.0 -21.3

1.198 -62.86 V 3.0 -20.3 36.6 1.0 -55.9 -30.0 -25.9

2.199 -71.44 V 3.0 -22.3 35.6 1.0 -56.9 -30.0 -26.9

2.397 -71.80 V 3.0 -22.8 35.2 1.0 -57.0 -30.0 -27.0

3m Chamber C

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 TxFilter

Filter
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7.3.6 TX TRANSIENT POWER 

REFERENCE LIMIT 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.2 
 
The TX TRANSIENT POWER shall not exceed the values given in Table 23. 
 

 
 

TEST PROCEDURE 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.3.2 
 
 

RESULTS 
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THE WORST CASE OF MSK LOW CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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THE WORST CASE OF GFSK HIGH CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 261 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

7.4 2-FSK MODULATION IN H BAND 

7.4.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 70 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.18866 - 434.688293

Operating Channel width(s) - OCW 110 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

M11, 2-FSK

MN1, 2-FSK

M4, 2-FSK

M5, 2-FSK
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7.4.2 TX EFFECTIVE RADIATED POWER 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.1.2 
 
The effective radiated power shall not be greater than the value allowed in annexes B or C for 
the chosen operational frequency band(s). 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.2.2.1.2 
 

RESULTS  

 
Date: 09/08/17 
Project No: 11773251 
Tester: 50818_JQ 
 

CHANNELS FOR MODULATION CODE: M5 
 

EUT Antenna Gain (dBi) = 2.15

Condition Output EIRP ERP Limit Margin

Power

(dBm) (dBm) (dBm) (dBm) (dB)

Normal 9.11 11.26 9.11 10 -0.89

Extreme T low, V low 9.92 12.07 9.92 10 -0.08

Extreme T low, V high 9.92 12.07 9.92 10 -0.08

Extreme T high, V low 8.86 11.01 8.86 10 -1.14

Extreme T high, V high 8.88 11.03 8.88 10 -1.12

Normal 9.13 11.28 9.13 10 -0.88

Extreme T low, V low 9.91 12.06 9.91 10 -0.09

Extreme T low, V high 9.92 12.07 9.92 10 -0.08

Extreme T high, V low 8.87 11.02 8.87 10 -1.14

Extreme T high, V high 8.86 11.01 8.86 10 -1.14

Low Channel, CH7

High Channel, CH37

 
 
Note: Cable loss correction factor is included in the Power Meter Reading 
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7.4.3 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND H  
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.1387 434.7383 56.782 56.808 433.11 > 433.05 434.77 < 434.79
T low, V low 433.1387 434.7383 56.826 56.560 433.11 > 433.05 434.77 < 434.79
T low, V high 433.1387 434.7383 56.740 56.791 433.11 > 433.05 434.77 < 434.79
T high, V low 433.1387 434.7383 61.387 61.093 433.11 > 433.05 434.77 < 434.79
T high, V high 433.1387 434.7383 61.424 61.884 433.11 > 433.05 434.77 < 434.79

Normal 433.1887 434.6883 99.994 99.798 433.14 > 433.05 434.74 < 434.79
T low, V low 433.1887 434.6883 100.61 100.43 433.14 > 433.05 434.74 < 434.79
T low, V high 433.1887 434.6883 100.18 100.52 433.14 > 433.05 434.74 < 434.79
T high, V low 433.1887 434.6883 101.50 100.72 433.14 > 433.05 434.74 < 434.79
T high, V high 433.1887 434.6883 101.50 101.58 433.14 > 433.05 434.74 < 434.79

Normal 433.1387 434.7383 37.215 37.298 433.12 > 433.05 434.76 < 434.79
T low, V low 433.1387 434.7383 36.875 36.735 433.12 > 433.05 434.76 < 434.79
T low, V high 433.1387 434.7383 36.445 36.654 433.12 > 433.05 434.76 < 434.79
T high, V low 433.1387 434.7383 36.772 37.044 433.12 > 433.05 434.76 < 434.79
T high, V high 433.1387 434.7383 36.831 36.841 433.12 > 433.05 434.76 < 434.79

Normal 433.0887 434.7383 12.222 12.237 433.08 > 433.05 434.74 < 434.79
T low, V low 433.0887 434.7383 12.117 12.075 433.08 > 433.05 434.74 < 434.79
T low, V high 433.0887 434.7383 12.121 12.118 433.08 > 433.05 434.74 < 434.79
T high, V low 433.0887 434.7383 12.142 12.169 433.08 > 433.05 434.74 < 434.79
T high, V high 433.0887 434.7383 12.096 12.152 433.08 > 433.05 434.74 < 434.79

M4, 2-FSK

M5, 2-FSK

M11, 2-FSK

MN1, 2-FSK
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M4 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M4 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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M4 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M4 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M4 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M4 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M4 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M4 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M4 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M4 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 271 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M5 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M5 2-FSK LOW CHANNEL OBW_Tlow Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 272 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M5 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M5 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M5 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M5 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M5 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M5 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M5 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M5 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M11 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M11 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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M11 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M11 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M11 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M11 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M11 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M11 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M11 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M11 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN1 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN1 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN1 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN1 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN1 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN1 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN1 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN1 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN1 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN1 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.4.4 TX OUT OF BAND EMISSIONS 

REFERENCE LIMIT 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.1 
 
Two OOB domains are defined, one for OC (see Figure 5) and one for Operational Frequency 
band (see Figure 6). The spectrum masks for these two OOB domains may overlap. 
 

 
 
Unwanted emissions in the Out Of Band domain are those falling in the frequency range 
immediately below the lower, and above the upper, frequency of the Operating Channel. The 
OOB domain includes both frequencies outside the Operating Channel within the Operational 
Frequency Band and frequencies outside the Operational Frequency Band. 
The relevant Out Of Band domain is shown in Figure 5 and applies within the Operational 
Frequency Band. 
 

 
 
Specific limits apply at frequencies immediately above and below the Operational Frequency 
Band as shown in Figure 6. 
NOTE: flow_OFB is the lower edge of the Operational Frequency Band. fhigh_OFB is the upper 
edge of the Operational Frequency Band. 
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REFERENCE LIMIT 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.2 
 
The EUT emissions level in OOB domains for the Operating Channel and the Operational 
Frequency Band shall be less or equal to Table 15 spectrum mask. 
 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.3.3 (Conducted Measurement) 
 
 

RESULTS 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATING CHANNEL) 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATIONAL FREQUENCY BANDS) 
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MN1 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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7.4.5 TX UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN  

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.2.2 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.1.1 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.2 
 

 
 
Reference Limit: 
 
The power of any unwanted emission in the spurious domain shall not exceed the values given 
in Table 19. 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.1 (Conducted Measurement) 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.2 (Radiated Measurement) 
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RESULTS 

CONDUCTED SPURIOUS EMISSIONS  

 
THE WORST CASE OF 2-FSK LOW CHANNEL 

 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30 MHz to 432.0887 MHz 

 

 

432.0887 MHz to 432.7487 MHz 
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432.7487 MHz to 432.9137 MHz 

 

 

433.4637 MHz to 433.6287 MHz 
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433.6287 MHz to 434.2887 MHz 

 

 

434.2887 MHz to 1 GHz 
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1GHz to 6GHz 
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THE WORST CASE OF 2-FSK HIGH CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 433.5883MHz 

 

 

433.5883 MHz to 434.2483MHz 
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434.2483 MHz to 434.4133 MHz 

 

 

434.9633 MHz to 435.1283 MHz 
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435.1283 MHz to 435.7883 MHz 

 

 

435.7883 MHz to 1 GHz 
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1GHz to 6GHz 
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RADIATED SPURIOUS EMISSIONS 
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7.4.6 TX TRANSIENT POWER 

REFERENCE LIMIT 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.2 
 
The TX TRANSIENT POWER shall not exceed the values given in Table 23. 
 

 
 

TEST PROCEDURE 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.3.2 
 
 

RESULTS 
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THE WORST CASE OF 2-FSK LOW CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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THE WORST CASE OF 2-FSK HIGH CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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7.5 4-FSK MODULATION IN H BAND 

7.5.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.388611 - 434.438354

Operating Channel width(s) - OCW 430 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.888499 - 434.288391

Operating Channel width(s) - OCW 790 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.658550 - 434.238403

Operating Channel width(s) - OCW 920 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.688293

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.238647 - 434.588318

Operating Channel width(s) - OCW 160 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.288635 - 434.53833

Operating Channel width(s) - OCW 220 kHz

M9, 4-FSK

M10, 4-FSK

MN14, 4-FSK

M14, 4-FSK

MN5, 4-FSK

MN8, 4-FSK

MN11, 4-FSK
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7.5.2 TX EFFECTIVE RADIATED POWER 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.1.2 
 
The effective radiated power shall not be greater than the value allowed in annexes B or C for 
the chosen operational frequency band(s). 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.2.2.1.2 
 

RESULTS  

 
Date: 09/08/17 
Project No: 11773251 
Tester: 50818_JQ 
 

CHANNELS FOR MODULATION CODE: M8 
 

EUT Antenna Gain (dBi) = 2.15

Condition Output EIRP ERP Limit Margin

Power

(dBm) (dBm) (dBm) (dBm) (dB)

Normal 9.13 11.28 9.13 10 -0.87

Extreme T low, V low 9.91 12.06 9.91 10 -0.09

Extreme T low, V high 9.89 12.04 9.89 10 -0.11

Extreme T high, V low 8.88 11.03 8.88 10 -1.12

Extreme T high, V high 8.87 11.02 8.87 10 -1.13

Normal 9.12 11.27 9.12 10 -0.88

Extreme T low, V low 9.91 12.06 9.91 10 -0.09

Extreme T low, V high 9.92 12.07 9.92 10 -0.08

Extreme T high, V low 8.86 11.01 8.86 10 -1.14

Extreme T high, V high 8.85 11.00 8.85 10 -1.15

Low Channel, CH7

High Channel, CH36

 
Note: Cable loss correction factor is included in the Power Meter Reading 
 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 361 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

7.5.3 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND H  
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.38861 434.43835 413.51 415.21 433.18 >433.05 434.65 <434.79
T low, V low 433.38861 434.43835 409.78 410.96 433.18 >433.05 434.64 <434.79
T low, V high 433.38861 434.43835 407.23 416.14 433.18 >433.05 434.65 <434.79
T high, V low 433.38861 434.43835 411.91 412.78 433.18 >433.05 434.64 <434.79
T high, V high 433.38861 434.43835 410.24 416.39 433.18 >433.05 434.65 <434.79

Normal 433.8885 434.28839 775.16 774.61 433.50 >433.05 434.68 <434.79
T low, V low 433.8885 434.28839 778.84 779.62 433.50 >433.05 434.68 <434.79
T low, V high 433.8885 434.28839 778.80 779.03 433.50 >433.05 434.68 <434.79
T high, V low 433.8885 434.28839 778.55 781.33 433.50 >433.05 434.68 <434.79
T high, V high 433.8885 434.28839 776.01 780.06 433.50 >433.05 434.68 <434.79

Normal 433.63855 434.2384 912.59 912.24 433.18 >433.05 434.69 <434.79
T low, V low 433.63855 434.2384 915.47 915.03 433.18 >433.05 434.70 <434.79
T low, V high 433.63855 434.2384 914.79 915.81 433.18 >433.05 434.70 <434.79
T high, V low 433.63855 434.2384 910.27 912.26 433.18 >433.05 434.69 <434.79
T high, V high 433.63855 434.2384 911.45 913.53 433.18 >433.05 434.70 <434.79

Normal 433.08868 434.73828 12.244 12.293 433.08 >433.05 434.74 <434.79
T low, V low 433.08868 434.73828 12.603 12.204 433.08 >433.05 434.74 <434.79
T low, V high 433.08868 434.73828 12.300 12.651 433.08 >433.05 434.74 <434.79
T high, V low 433.08868 434.73828 12.321 12.265 433.08 >433.05 434.74 <434.79
T high, V high 433.08868 434.73828 12.437 12.363 433.08 >433.05 434.74 <434.79

Normal 433.13867 434.68829 53.649 53.601 433.11 >433.05 434.72 <434.79
T low, V low 433.13867 434.68829 53.566 53.355 433.11 >433.05 434.71 <434.79
T low, V high 433.13867 434.68829 52.425 53.096 433.11 >433.05 434.71 <434.79
T high, V low 433.13867 434.68829 52.756 54.522 433.11 >433.05 434.72 <434.79
T high, V high 433.13867 434.68829 53.531 52.020 433.11 >433.05 434.71 <434.79

Normal 433.23865 434.58832 153.77 156.04 433.16 >433.05 434.67 <434.79
T low, V low 433.23865 434.58832 156.29 157.93 433.16 >433.05 434.67 <434.79
T low, V high 433.23865 434.58832 157.40 157.36 433.16 >433.05 434.67 <434.79
T high, V low 433.23865 434.58832 156.13 155.64 433.16 >433.05 434.67 <434.79
T high, V high 433.23865 434.58832 156.18 155.68 433.16 >433.05 434.67 <434.79

Normal 433.28864 434.53833 214.09 214.33 433.18 >433.05 434.65 <434.79
T low, V low 433.28864 434.53833 213.20 212.95 433.18 >433.05 434.64 <434.79
T low, V high 433.28864 434.53833 211.89 209.41 433.18 >433.05 434.64 <434.79
T high, V low 433.28864 434.53833 212.99 210.36 433.18 >433.05 434.64 <434.79
T high, V high 433.28864 434.53833 209.38 212.78 433.18 >433.05 434.64 <434.79

MN14, 4-FSK

M9, 4-FSK

M10, 4-FSK

MN5, 4-FSK

MN8, 4-FSK

MN11, 4-FSK

M14, 4-FSK
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M9 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M9 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M9 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M9 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M9 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M9 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M9 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M9 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M9 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M9 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M10 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M10 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M10 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M10 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M10 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M10 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M10 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M10 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M10 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M10 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M14 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M14 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M14 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M14 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M14 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 
 

M14 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M14 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M14 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 377 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

M14 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M14 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN5 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN5 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN5 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN5 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN5 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN5 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN5 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN5 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN5 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN5 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN8 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN8 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN8 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN8 4-FSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 385 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

MN8 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN8 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN8 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN8 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN8 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN8 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN11 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN11 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN11 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN11 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN11 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN11 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN11 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN11 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN11 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN11 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN14 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN14 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN14 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN14 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN14 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN14 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN14 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN14 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN14 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN14 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.5.4 TX OUT OF BAND EMISSIONS 

REFERENCE LIMIT 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.1 
 
Two OOB domains are defined; one for OC (see Figure 5) and one for Operational Frequency 
band (see Figure 6). The spectrum masks for these two OOB domains may overlap. 
 

 
 
Unwanted emissions in the Out Of Band domain are those falling in the frequency range 
immediately below the lower, and above the upper, frequency of the Operating Channel. The 
OOB domain includes both frequencies outside the Operating Channel within the Operational 
Frequency Band and frequencies outside the Operational Frequency Band. 
The relevant Out Of Band domain is shown in Figure 5 and applies within the Operational 
Frequency Band. 
 

 
 
Specific limits apply at frequencies immediately above and below the Operational Frequency 
Band as shown in Figure 6. 
NOTE: flow_OFB is the lower edge of the Operational Frequency Band. fhigh_OFB is the upper 
edge of the Operational Frequency Band. 
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REFERENCE LIMIT 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.2 
 
The EUT emissions level in OOB domains for the Operating Channel and the Operational 
Frequency Band shall be less or equal to Table 15 spectrum mask. 
 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.8.3.3 (Conducted Measurement) 
 
 

RESULTS 
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TX OUT OF BAND EMISSIONS (APPLICABLE TO OPERATING CHANNEL) 
 

M9 LOW CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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TX OOB EMISSIONS_Tlow Vhigh 

 

TX OOB EMISSIONS_Thigh Vlow 
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TX OOB EMISSIONS_Thigh Vhigh 
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M9 HIGH CHANNEL 

 

 

TX OOB EMISSIONS_Tnormal Vnormal 

 

TX OOB EMISSIONS_Tlow Vlow 
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7.5.5 TX UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN  

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.2.2 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.1.1 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.2 
 

 
 
Reference Limit: 
 
The power of any unwanted emission in the spurious domain shall not exceed the values given 
in Table 19. 

 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.1 (Conducted Measurement) 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.2 (Radiated Measurement) 
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RESULTS 

CONDUCTED SPURIOUS EMISSIONS  

THE WORST CASE OF 4-FSK LOW CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 424.4386  MHz 

 

 

424.4386  MHz to 429.9586 MHz 
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429.9586 MHz to 431.3386 MHz 

 

 

435.9386 MHz to 437.3186 MHz 
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437.3186 MHz to 442.8386 MHz 

 

 

442.8386 MHz to 1 GHz 
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1GHz to 6GHz 
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THE WORST CASE OF 4-FSK HIGH CHANNEL 
 

9kHz to 150kHz 

 

 

150kHz to 30MHz 
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30MHz to 425.0384 MHz 

 

 

425.0384 MHz to 430.5584 MHz 
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430.5584 MHz to 431.9384 MHz 

 

 

436.5384 MHz to 437.9784 MHz 
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437.9784 MHz to 443.4384 MHz 

 

 

443.4384 MHz to 1 GHz 
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1GHz to 6GHz 
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RADIATED SPURIOUS EMISSIONS 

 

 
         3m Radiated Emissions Chamber

  30 - 1000MHz Substitution Measurement
 

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: TX Below 1GHz 4-FSK H band worst case

      

Frequency SA reading Ant. Pol. Distance Path Loss Preamp Attenuator ERP Limit Delta Notes

(MHz) (dBm) (H/V) (m) (dB) (dB) (dB) (dBm) (dBm) (dB)

Low Channel  

66.86 -66.8 H 3.0 15.8 28.0 -79.1 -54.0 -25.1

215.27 -71.2 H 3.0 21.9 27.2 -76.5 -54.0 -22.5

433.52 -59.3 H 3.0 27.2 28.1 -60.2 -36.0 -24.2

66.86 -62.7 V 3.0 16.7 28.0 -74.0 -54.0 -20.0

95.96 -68.4 V 3.0 23.0 28.0 -73.4 -54.0 -19.4

433.52 -62.0 V 3.0 26.9 28.1 -63.2 -36.0 -27.2

High Channel 

66.86 -65.2 H 3.0 15.8 28.0 -77.5 -54.0 -23.5

215.27 -70.9 H 3.0 21.9 27.2 -76.2 -54.0 -22.2

434.49 -56.1 H 3.0 27.3 28.1 -57.0 -36.0 -21.0

66.86 -63.2 V 3.0 16.7 28.0 -74.5 -54.0 -20.5

215.27 -74.7 V 3.0 23.0 27.2 -78.9 -54.0 -24.9

434.49 -61.8 V 3.0 26.9 28.1 -63.1 -36.0 -27.1

3m-C T15

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 Tx

Attenuator
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                    3m Radiated Emissions Chamber

Above 1GHz High Frequency Substitution Measurement
  

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: TX Above 1GHz H band 4-FSK worst case

      

Frequency SA reading Ant. Pol. Distance

Path Loss 

@ SG End Preamp Attenuator EIRP Limit Delta Notes

(GHz) (dBm) (H/V) (m) (dBm) (dB) (dB) (dBm) (dBm) (dB)

Low Channel 

1.198 -61.69 H 3.0 -19.2 36.6 1.0 -54.7 -30.0 -24.7

2.397 -72.83 H 3.0 -24.0 35.2 1.0 -58.2 -30.0 -28.2

4.333 -70.86 H 3.0 -18.7 33.7 1.0 -51.3 -30.0 -21.3

1.198 -67.09 V 3.0 -24.5 36.6 1.0 -60.1 -30.0 -30.1

1.605 -70.22 V 3.0 -25.6 36.6 1.0 -61.2 -30.0 -31.2

2.375 -75.17 V 3.0 -26.2 35.2 1.0 -60.4 -30.0 -30.4

High Channel

1.198 -65.64 H 3.0 -23.1 36.6 1.0 -58.7 -30.0 -28.7

2.188 -72.15 H 3.0 -23.6 35.6 1.0 -58.2 -30.0 -28.2

4.344 -71.94 H 3.0 -19.7 33.7 1.0 -52.4 -30.0 -22.4

1.198 -71.19 V 3.0 -28.6 36.6 1.0 -64.2 -30.0 -34.2

2.188 -72.15 V 3.0 -23.0 35.6 1.0 -57.6 -30.0 -27.6

4.344 -71.94 V 3.0 -19.6 33.7 1.0 -52.3 -30.0 -22.3

3m Chamber C

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 TxFilter

Filter
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7.5.6 TX TRANSIENT POWER 

REFERENCE LIMIT 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.2 
 
The TX TRANSIENT POWER shall not exceed the values given in Table 23. 
 

 
 

TEST PROCEDURE 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.10.3.2 
 
 

RESULTS 
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THE WORST CASE OF 4-FSK LOW CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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THE WORST CASE OF GFSK HIGH CHANNEL 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 3 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 3 kHz 
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TX TRANSIENT 
Offset from center frequency: - OCW 

 

TX TRANSIENT 
Offset from center frequency: + OCW 
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TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 400 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 400 kHz 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 505 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 

 

TX TRANSIENT 
Offset from center frequency: -0.5 x OCW - 1200 kHz 

 

TX TRANSIENT 
Offset from center frequency: +0.5 x OCW + 1200 kHz 
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7.6 GFSK MODULATION IN I BAND 

7.6.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 40 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 70 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.18866 - 434.688293

Operating Channel width(s) - OCW 180 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 50 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.688293

Operating Channel width(s) - OCW 120 kHz

M6, GFSK

M7, GFSK

MN12, GFSK

M8, GFSK

M12, GFSK

M13, GFSK

MN6, GFSK
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7.6.2 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

 
BAND I 

 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.08868 434.73828 30.651 30.706 433.07 >433.05 434.75 <434.79
T low, V low 433.08868 434.73828 30.702 31.238 433.07 >433.05 434.75 <434.79
T low, V high 433.08868 434.73828 31.041 31.281 433.07 >433.05 434.75 <434.79
T high, V low 433.08868 434.73828 30.701 30.681 433.07 >433.05 434.75 <434.79
T high, V high 433.08868 434.73828 30.820 30.782 433.07 >433.05 434.75 <434.79

Normal 433.13867 434.73828 60.034 62.022 433.11 >433.05 434.77 <434.79
T low, V low 433.13867 434.73828 59.959 59.743 433.11 >433.05 434.77 <434.79
T low, V high 433.13867 434.73828 59.836 59.846 433.11 >433.05 434.77 <434.79
T high, V low 433.13867 434.73828 59.493 61.722 433.11 >433.05 434.77 <434.79
T high, V high 433.13867 434.73828 59.844 59.812 433.11 >433.05 434.77 <434.79

Normal 433.18866 434.68829 160.09 167.17 433.11 <433.05 434.77 <434.79
T low, V low 433.18866 434.68829 160.60 161.81 433.11 <433.05 434.77 <434.79
T low, V high 433.18866 434.68829 161.18 161.43 433.11 <433.05 434.77 <434.79
T high, V low 433.18866 434.68829 161.15 159.52 433.11 <433.05 434.77 <434.79
T high, V high 433.18866 434.68829 170.80 161.29 433.10 <433.05 434.77 <434.79

Normal 433.08868 434.73828 28.523 28.496 433.07 >433.05 434.75 <434.79
T low, V low 433.08868 434.73828 28.947 28.885 433.07 >433.05 434.75 <434.79
T low, V high 433.08868 434.73828 28.808 28.957 433.07 >433.05 434.75 <434.79
T high, V low 433.08868 434.73828 28.531 28.622 433.07 >433.05 434.75 <434.79
T high, V high 433.08868 434.73828 28.515 28.585 433.07 >433.05 434.75 <434.79

Normal 433.08868 434.73828 37.325 37.696 433.07 >433.05 434.76 <434.79
T low, V low 433.08868 434.73828 37.631 37.561 433.07 >433.05 434.76 <434.79
T low, V high 433.08868 434.73828 37.731 37.442 433.07 >433.05 434.76 <434.79
T high, V low 433.08868 434.73828 37.362 38.301 433.07 >433.05 434.76 <434.79
T high, V high 433.08868 434.73828 37.316 38.775 433.07 >433.05 434.76 <434.79

Normal 433.08868 434.73828 11.158 11.153 433.08 >433.05 434.74 <434.79
T low, V low 433.08868 434.73828 11.501 11.512 433.08 >433.05 434.74 <434.79
T low, V high 433.08868 434.73828 11.170 11.751 433.08 >433.05 434.74 <434.79
T high, V low 433.08868 434.73828 11.175 11.142 433.08 >433.05 434.74 <434.79
T high, V high 433.08868 434.73828 11.301 11.134 433.08 >433.05 434.74 <434.79

Normal 433.13867 434.68829 110.91 110.41 433.08 <433.05 434.74 <434.79
T low, V low 433.13867 434.68829 110.51 109.78 433.08 <433.05 434.74 <434.79
T low, V high 433.13867 434.68829 110.52 110.62 433.08 <433.05 434.74 <434.79
T high, V low 433.13867 434.68829 110.69 110.55 433.08 <433.05 434.74 <434.79
T high, V high 433.13867 434.68829 111.05 110.89 433.08 <433.05 434.74 <434.79

MN12, GFSK

M6, GFSK

M7, GFSK

M12, GFSK

M13, GFSK

MN6, GFSK

M8, GFSK
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M6 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M6 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M6 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M6 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M6 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M6 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M6 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M6 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M6 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M6 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M7 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M7 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M7 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M7 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M7 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M7 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M7 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M7 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M7 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M7 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M8 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M8 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M8 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M8 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M8 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M8 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M8 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M8 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M8 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M8 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M12 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M12 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M12 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M12 GFSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 527 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M12 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M12 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M12 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M12 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M12 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M12 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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M13 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M13 GFSK LOW CHANNEL OBW_Tlow Vlow  
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M13 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M13 GFSK LOW CHANNEL OBW_Thigh Vlow  
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M13 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M13 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M13 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M13 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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M13 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M13 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN6 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN6 GFSK LOW CHANNEL OBW_Tlow Vlow  
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MN6 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN6 GFSK LOW CHANNEL OBW_Thigh Vlow  
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MN6 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN6 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN6 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN6 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN6 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN6 GFSK HIGH CHANNEL OBW_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 540 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

MN12 GFSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN12 GFSK LOW CHANNEL OBW_Tlow Vlow  
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MN12 GFSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN12 GFSK LOW CHANNEL OBW_Thigh Vlow  
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MN12 GFSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN12 GFSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN12 GFSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN12 GFSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN12 GFSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN12 GFSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.7 MSK MODULATION IN I BAND 

7.7.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.588562 - 434.288391

Operating Channel width(s) - OCW 1010 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.188660 - 434.638306

Operating Channel width(s) - OCW 250 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 90 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.638550- 434.238403

Operating Channel width(s) - OCW 1130 kHz

M3, MSK

M15, MSK

M1, MSK

M2, MSK
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7.7.2 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND I  
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.58856 434.28839 980.68 975.10 433.10 >433.05 434.78 <434.79
T low, V low 433.58856 434.28839 928.29 933.03 433.12 >433.05 434.75 <434.79
T low, V high 433.58856 434.28839 921.85 927.24 433.13 >433.05 434.75 <434.79
T high, V low 433.58856 434.28839 999.53 900.03 433.09 >433.05 434.74 <434.79
T high, V high 433.58856 434.28839 1000.0 892.65 433.09 >433.05 434.73 <434.79

Normal 433.18866 434.63831 240.99 238.81 433.07 >433.05 434.76 <434.79
T low, V low 433.18866 434.63831 241.19 240.63 433.07 >433.05 434.76 <434.79
T low, V high 433.18866 434.63831 240.70 241.24 433.07 >433.05 434.76 <434.79
T high, V low 433.18866 434.63831 236.86 239.43 433.07 >433.05 434.76 <434.79
T high, V high 433.18866 434.63831 239.24 236.74 433.07 >433.05 434.76 <434.79

Normal 433.13867 434.73828 82.484 82.350 433.10 >433.05 434.78 <434.79
T low, V low 433.13867 434.73828 83.554 83.902 433.10 >433.05 434.78 <434.79
T low, V high 433.13867 434.73828 82.250 82.311 433.10 >433.05 434.78 <434.79
T high, V low 433.13867 434.73828 82.273 81.114 433.10 >433.05 434.78 <434.79
T high, V high 433.13867 434.73828 81.463 82.676 433.10 >433.05 434.78 <434.79

Normal 433.63855 434.2384 1119.6 1092.0 433.08 >433.05 434.78 <434.79
T low, V low 433.63855 434.2384 839.73 871.10 433.22 >433.05 434.67 <434.79
T low, V high 433.63855 434.2384 844.20 867.95 433.22 >433.05 434.67 <434.79
T high, V low 433.63855 434.2384 1039.5 1010.2 433.12 >433.05 434.74 <434.79
T high, V high 433.63855 434.2384 1041.0 1026.1 433.12 >433.05 434.75 <434.79

M1,MSK

M2, MSK

M15, MSK

M3, MSK
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M1 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M1 MSK LOW CHANNEL OBW_Tlow Vlow  
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M1 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M1 MSK LOW CHANNEL OBW_Thigh Vlow  
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M1 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M1 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M1 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M1 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M1 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M1 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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M2 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M2 MSK LOW CHANNEL OBW_Tlow Vlow  
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M2 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M2 MSK LOW CHANNEL OBW_Thigh Vlow  
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M2 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M2 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M2 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M2 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M2 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M2 MSK HIGH CHANNEL OBW_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 559 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M3 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M3 MSK LOW CHANNEL OBW_Tlow Vlow  
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M3 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M3 MSK LOW CHANNEL OBW_Thigh Vlow  
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M3 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M3 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M3 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M3 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M3 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M3 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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M15 MSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M15 MSK LOW CHANNEL OBW_Tlow Vlow  
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M15 MSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M15 MSK LOW CHANNEL OBW_Thigh Vlow  
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M15 MSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M15 MSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M15 MSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M15 MSK HIGH CHANNEL OBW_Tlow Vhigh  
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M15 MSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M15 MSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.8 2-FSK MODULATION IN I BAND 

7.8.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 70 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.688293

Operating Channel width(s) - OCW 110 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

M11, 2-FSK

MN1, 2-FSK

M4, 2-FSK

M5, 2-FSK
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7.8.2 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

BAND I  
 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.0887 434.7383 56.877 57.009 433.06 > 433.05 434.77 < 434.79
T low, V low 433.0887 434.7383 56.464 55.637 433.06 > 433.05 434.77 < 434.79
T low, V high 433.0887 434.7383 56.871 55.711 433.06 > 433.05 434.77 < 434.79
T high, V low 433.0887 434.7383 62.220 62.165 433.06 > 433.05 434.77 < 434.79
T high, V high 433.0887 434.7383 62.139 62.127 433.06 > 433.05 434.77 < 434.79

Normal 433.1387 434.6883 99.994 99.834 433.09 > 433.05 434.74 < 434.79
T low, V low 433.1387 434.6883 100.610 99.522 433.09 > 433.05 434.74 < 434.79
T low, V high 433.1387 434.6883 99.618 99.403 433.09 > 433.05 434.74 < 434.79
T high, V low 433.1387 434.6883 99.667 99.644 433.09 > 433.05 434.74 < 434.79
T high, V high 433.1387 434.6883 99.625 99.320 433.09 > 433.05 434.74 < 434.79

Normal 433.0887 434.7383 37.325 37.338 433.07 > 433.05 434.76 < 434.79
T low, V low 433.0887 434.7383 37.477 36.360 433.07 > 433.05 434.76 < 434.79
T low, V high 433.0887 434.7383 37.218 37.369 433.07 > 433.05 434.76 < 434.79
T high, V low 433.0887 434.7383 37.332 36.571 433.07 > 433.05 434.76 < 434.79
T high, V high 433.0887 434.7383 37.158 37.082 433.07 > 433.05 434.76 < 434.79

Normal 433.0887 434.7383 12.244 12.203 433.08 > 433.05 434.74 < 434.79
T low, V low 433.0887 434.7383 12.039 12.065 433.08 > 433.05 434.74 < 434.79
T low, V high 433.0887 434.7383 12.183 11.914 433.08 > 433.05 434.74 < 434.79
T high, V low 433.0887 434.7383 12.167 12.169 433.08 > 433.05 434.74 < 434.79
T high, V high 433.0887 434.7383 12.121 12.150 433.08 > 433.05 434.74 < 434.79

M4, 2-FSK

M5, 2-FSK

M11, 2-FSK

MN1, 2-FSK
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M4 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M4 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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M4 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M4 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M4 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M4 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M4 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M4 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M4 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M4 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M5 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M5 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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M5 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M5 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M5 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M5 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M5 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M5 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M5 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M5 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 583 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

M11 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M11 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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M11 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M11 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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M11 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M11 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M11 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M11 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 587 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

M11 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M11 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN1 2-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN1 2-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN1 2-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN1 2-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN1 2-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN1 2-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN1 2-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN1 2-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN1 2-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN1 2-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.9 4-FSK MODULATION IN I BAND 

7.9.1 OPERATING FREQUENCY 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.2.1.2 
 
The manufacturer may declare either one or more operating frequencies and operating 
channels. 
Operating channel(s) shall be entirely within operational frequency bands allowed by annexes 
B, C or any NRI. 
 

 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.1.2 
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RESULTS 

 

Parameter Values as declared by the manufacturer

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.288635 - 434.588318

Operating Channel width(s) - OCW 430 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.488586 - 434.388367

Operating Channel width(s) - OCW 790 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.588562 - 434.288391

Operating Channel width(s) - OCW 920 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.088684 - 434.738281

Operating Channel width(s) - OCW 30 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.738281

Operating Channel width(s) - OCW 60 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.138672 - 434.688293

Operating Channel width(s) - OCW 160 kHz

Operational Frequency band or bands 433.05 - 434.79

Nominal Operating Frequencies (MHz) 433.188660 - 434.638306

Operating Channel width(s) - OCW 220 kHz

M9, 4-FSK

M10, 4-FSK

MN14, 4-FSK

M14, 4-FSK

MN5, 4-FSK

MN8, 4-FSK

MN11, 4-FSK
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7.9.2 TX OCCUPIED BANDWIDTH 

REFERENCE LIMIT 

 

ETSI EN 300 220-2 V3.1.1 (2017-02) Clause 4.3.4.2 
 
The occupied bandwidth of the EUT according to ETSI EN 300 220-1 [1], clause 5.6.2 shall 
comply with the limits in annex B or C. 
 
Reference Limit: 
 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.2 
 
The Operating Channel shall be declared and shall reside entirely within the Operational 
Frequency Band. The Maximum Occupied Bandwidth at 99 % shall reside entirely within the 
Operating Channel defined by Flow and Fhigh. 
 

TEST PROCEDURE 

 

ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.6.3.3 (Conducted Measurement) 
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RESULTS 

 
BAND I 

 

Condition Low CH High CH Low CH High CH FLow FLow FHigh FHigh

OBW OBW Limit Limit

(MHz) (MHz) (kHz) (kHz) (MHz) (MHz) (MHz) (MHz)

Normal 433.28864 434.58832 391.76 391.84 433.09 >433.05 434.78 <434.79
T low, V low 433.28864 434.58832 393.03 392.90 433.09 >433.05 434.78 <434.79
T low, V high 433.28864 434.58832 393.38 392.23 433.09 >433.05 434.78 <434.79
T high, V low 433.28864 434.58832 392.77 393.76 433.09 >433.05 434.79 <434.79
T high, V high 433.28864 434.58832 393.54 392.99 433.09 >433.05 434.78 <434.79

Normal 433.48859 434.38837 774.58 774.24 433.10 >433.05 434.78 <434.79
T low, V low 433.48859 434.38837 760.32 760.56 433.11 >433.05 434.77 <434.79
T low, V high 433.48859 434.38837 760.27 758.94 433.11 >433.05 434.77 <434.79
T high, V low 433.48859 434.38837 758.94 754.94 433.11 >433.05 434.77 <434.79
T high, V high 433.48859 434.38837 759.54 755.07 433.11 >433.05 434.77 <434.79

Normal 433.58856 434.28839 882.3 880.48 433.15 >433.05 434.73 <434.79
T low, V low 433.58856 434.28839 888.65 887.93 433.14 >433.05 434.73 <434.79
T low, V high 433.58856 434.28839 890.86 890.7 433.14 >433.05 434.73 <434.79
T high, V low 433.58856 434.28839 890.81 884.85 433.14 >433.05 434.73 <434.79
T high, V high 433.58856 434.28839 882.32 884.39 433.15 >433.05 434.73 <434.79

Normal 433.08868 434.73828 12.127 12.086 433.08 >433.05 434.74 <434.79
T low, V low 433.08868 434.73828 12.164 12.261 433.08 >433.05 434.74 <434.79
T low, V high 433.08868 434.73828 12.408 12.100 433.08 >433.05 434.74 <434.79
T high, V low 433.08868 434.73828 12.186 12.171 433.08 >433.05 434.74 <434.79
T high, V high 433.08868 434.73828 12.113 12.169 433.08 >433.05 434.74 <434.79

Normal 433.13867 434.73828 51.322 51.135 433.11 >433.05 434.76 <434.79
T low, V low 433.13867 434.73828 52.111 51.330 433.11 >433.05 434.76 <434.79
T low, V high 433.13867 434.73828 51.492 51.464 433.11 >433.05 434.76 <434.79
T high, V low 433.13867 434.73828 51.504 51.168 433.11 >433.05 434.76 <434.79
T high, V high 433.13867 434.73828 51.588 51.500 433.11 >433.05 434.76 <434.79

Normal 433.13867 434.68829 146.04 145.98 433.07 >433.05 434.76 <434.79
T low, V low 433.13867 434.68829 143.53 145.92 433.07 >433.05 434.76 <434.79
T low, V high 433.13867 434.68829 146.68 146.39 433.07 >433.05 434.76 <434.79
T high, V low 433.13867 434.68829 145.1 147.06 433.07 >433.05 434.76 <434.79
T high, V high 433.13867 434.68829 144.46 146.2 433.07 >433.05 434.76 <434.79

Normal 433.18866 434.63831 205.59 205.28 433.09 >433.05 434.74 <434.79
T low, V low 433.18866 434.63831 206.28 207.25 433.09 >433.05 434.74 <434.79
T low, V high 433.18866 434.63831 206.1 207.19 433.09 >433.05 434.74 <434.79
T high, V low 433.18866 434.63831 205.4 205.37 433.09 >433.05 434.74 <434.79
T high, V high 433.18866 434.63831 205.18 205.27 433.09 >433.05 434.74 <434.79

MN14, 4-FSK

M9, 4-FSK

M10, 4-FSK

MN5, 4-FSK

MN8, 4-FSK

MN11, 4-FSK

M14, 4-FSK

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 597 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 
 

M9 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M9 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M9 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M9 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M9 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M9 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M9 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M9 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M9 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M9 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M10 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M10 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M10 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M10 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M10 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

M10 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M10 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M10 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M10 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

M10 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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M14 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

M14 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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M14 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

M14 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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M14 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 
 

M14 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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M14 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

M14 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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M14 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

M14 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN5 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN5 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN5 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN5 4-FSK LOW CHANNEL OBW_Thigh Vlow  

 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 614 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

MN5 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN5 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN5 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN5 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN5 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN5 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN8 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN8 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN8 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN8 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN8 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN8 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN8 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN8 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN8 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN8 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN11 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN11 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN11 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN11 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN11 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN11 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN11 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN11 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN11 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 

MN11 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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MN14 4-FSK LOW CHANNEL OBW_Tnormal Vnormal 

 

 
 

MN14 4-FSK LOW CHANNEL OBW_Tlow Vlow  
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MN14 4-FSK LOW CHANNEL OBW_Tlow Vhigh  

 

 
 

MN14 4-FSK LOW CHANNEL OBW_Thigh Vlow  
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MN14 4-FSK LOW CHANNEL OBW_Thigh Vhigh 

 

 

MN14 4-FSK HIGH CHANNEL OBW_Tnormal Vnormal 
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MN14 4-FSK HIGH CHANNEL OBW_Tlow Vlow  

 

 
 

MN14 4-FSK HIGH CHANNEL OBW_Tlow Vhigh  
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MN14 4-FSK HIGH CHANNEL OBW_Thigh Vlow  

 

 
 

MN14 4-FSK HIGH CHANNEL OBW_Thigh Vhigh 
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7.10 RX UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN  
 

REFERENCE LIMIT 

 
ETSI EN 300 220-1 v3.1.1 (2017-02) Clause 5.9.2 
 

 

TEST PROCEDURE 

 
ETSI EN 300 220-1 V3.1.1 (2017-02) Clause 5.9.3.3.2 (Radiated Measurement) 
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RESULTS 

THE WORST CASE OF H BAND 

CONDUCTED SPURIOUS EMISSIONS 
LOW CHANNEL 

 
9 kHz TO 150 kHz  

 

 
150 kHz TO 30 MHz  

 
 

30MHz TO 1 GHz  

 

 
1 GHz TO 6 GHz  
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HIGH CHANNEL 

 
 

 
9 kHz TO 150 kHz  

 

 
150 kHz TO 30 MHz  

 
 

30MHz TO 1 GHz  

 

 
1 GHz TO 6 GHz  
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RADIATED SPURIOUS EMISSIONS 
 

 
 
 

         3m Radiated Emissions Chamber

  30 - 1000MHz Substitution Measurement
 

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and support laptop

Mode: Rx Below 1GHz H band worst case

      

Frequency SA reading Ant. Pol. Distance Path Loss Preamp Attenuator ERP Limit Delta Notes

(MHz) (dBm) (H/V) (m) (dB) (dB) (dB) (dBm) (dBm) (dB)

Low Channel  868.155716MHz

47.46 -70.8 H 3.0 21.5 28.1 -77.4 -57.0 -20.4

95.96 -68.8 H 3.0 15.2 28.0 -81.5 -57.0 -24.5

215.27 -73.0 H 3.0 21.9 27.2 -78.3 -57.0 -21.3

66.86 -62.5 V 3.0 16.7 28.0 -73.8 -57.0 -16.8

544.10 -74.9 V 3.0 29.7 28.5 -73.7 -57.0 -16.7

712.88 -74.6 V 3.0 32.0 28.2 -70.8 -57.0 -13.8

High Channel 868.467178 MHz

47.46 -70.6 H 3.0 21.5 28.1 -77.2 -57.0 -20.2

95.96 -67.5 H 3.0 15.2 28.0 -80.3 -57.0 -23.3

215.27 -72.3 H 3.0 21.9 27.2 -77.6 -57.0 -20.6

66.86 -64.3 V 3.0 16.7 28.0 -75.6 -57.0 -18.6

95.96 -66.8 V 3.0 23.0 28.0 -71.8 -57.0 -14.8

210.42 -74.6 V 3.0 23.2 27.3 -78.6 -57.0 -21.6

Rev. 12.10.14

3m-C T15

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 Rx

Attenuator
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                    3m Radiated Emissions Chamber

Above 1GHz High Frequency Substitution Measurement
  

Company: Anaren

Project #: 11773251

Date: 9/12/2017

Test Engineer: 12981

Configuration: EUT with 50Ohm load and a support laptop

Mode: Rx Above 1GHz H band worst case

      

Frequency SA reading Ant. Pol. Distance

Path Loss 

@ SG End Preamp Attenuator EIRP Limit Delta Notes

(GHz) (dBm) (H/V) (m) (dBm) (dB) (dB) (dBm) (dBm) (dB)

Low Channel  868.155716MHz

1.198 -66.32 H 3.0 -23.8 36.6 1.0 -59.4 -47.0 -12.4

1.605 -73.29 H 3.0 -29.4 36.6 1.0 -65.0 -47.0 -18.0

2.397 -69.89 H 3.0 -21.0 35.2 1.0 -55.2 -47.0 -8.2

1.198 -69.09 V 3.0 -26.5 36.6 1.0 -62.1 -47.0 -15.1

1.605 -73.32 V 3.0 -28.7 36.6 1.0 -64.3 -47.0 -17.3

2.397 -70.44 V 3.0 -21.5 35.2 1.0 -55.7 -47.0 -8.7

High Channel 868.467178 MHz

1.198 -62.20 H 3.0 -19.7 36.6 1.0 -55.3 -47.0 -8.3

1.605 -70.38 H 3.0 -26.5 36.6 1.0 -62.1 -47.0 -15.1

2.397 -69.42 H 3.0 -20.6 35.2 1.0 -54.7 -47.0 -7.7

1.198 -66.27 V 3.0 -23.7 36.6 1.0 -59.3 -47.0 -12.3

1.396 -70.52 V 3.0 -27.4 36.7 1.0 -63.1 -47.0 -16.1

2.397 -71.44 V 3.0 -22.5 35.2 1.0 -56.7 -47.0 -9.7

3m Chamber C

Pre-ampliferChamber

3m Chamber C

Limit

ETSI 300 220 RxFilter

Filter
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8 SETUP PHOTOS 

RF CONDUCTED MEASUREMENT AT ANTENNA PORT 

ENVIRONMENTAL CHAMBER SETUP 

 

 
 

ANTENNA PORT CONDUCTED PHOTO 
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RADIATED RF MEASUREMENT SETUP FOR PORTABLE CONFIGURATION 

 

 

 

X-AXIS PHOTO  

 
 

Y-AXIS PHOTO  
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Z-AXIS PHOTO 
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RADIATED SPURIOUS EMISSIONS 

 

 

RADIATED SPURIOUS BELOW 1GHz FRONT PHOTO 

 

RADIATED SPURIOUS BELOW 1GHz BACK PHOTO 

 



REPORT NO: 11773251-E2V1 DATE: SEPTEMBER 27, 2017 
EUT: 433.05 – 434.79 MHz TRANSCEIVER MODEL: A1101R04C 
 

Page 641 of 641 

UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

 

 

 

 

END OF REPORT 

RADIATED SPURIOUS ABOVE 1GHz FRONT PHOTO 

 

RADIATED SPURIOUS ABOVE 1GHz BACK PHOTO 

 


