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1. Applicant 

 

Company: SES-imagotag GmbH 

Department: Product & Project Manager 

Address: A – 8042 Graz; St. Peter Gürtel 10b 

Contact person: Mr. Philipp Jauck 

  

  

EUT received on: 21.11.2018 

Tests were performed on: 21. and 22.11.2018 
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2. Description of EUT 

 

EUT: Networking transceiver “EDG2-0370-A” 

Serial Number: Prototype 

Manufacturer: SES-imagotag GmbH 
A – 8042 Graz; St. Peter Gürtel 10b 

Description: SES-imagotag GmbH provided the following configuration for the 
measurements: 

 Prototype with special test-firmware for continuous transmission  

Operating mode: The measurements were carried out at the following running states: 
 
test-firmware running, transmitting continuously 

Technical data EUT: Rated voltage: 3VDC 
Rated current: <1A 
Rated frequency: DC 
 
Mains voltage during the tests: 3VDC internal battery 

Climatic conditions in 
the emc laboratory: 

Relative humidity: 29% 
Temperature: 24°C 
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3. Standards / Final result 

 

Name Title Deviation Result 

Title 47 CFR Part 15 
15. June 2018 edition 

RADIO FREQUENCY DEVICES 
 none OK 

RSS-210 Issue 9, 
August 2016 

Licence-Exempt Radio Apparatus:  
Category I Equipment 

 none OK 

  
 
 Result:  Opinions and interpretation of testing laboratory 
 OK:  EUT passed 
 NOK:  EUT failed 
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4.1 TEST OBJECT DATA 
 
General EUT Description 
 
This transceiver module is working in a network consisting of a controller station, so called Accesspoint, and 
various displays. The Accesspoint transmits information to the displays and receives acknowledgements. 
This device is a module to be used in displays operating in the network system. The device is equipped with a 
passive NFC chip onboard which does not have its own rf generation. It works as tag and can also receive 
information from the NFC reader station. 

2.1033 (c) Technical description 

2.1033 (4) Type of emission: Minimum shift keying – declared channel bandwidth 250 kHz –  
 ‘virtual’ channel spacing 0,35 MHz. Only 11 channels from the channel plan are 
 used, therefore the channel spacing in reality is much higher and varies from  
 2,45 MHz minimum up to 17,15 MHz.  

2.1033 (5) Frequency range: 2404 – 2479,25 MHz (channel center frequencies of channel 0 up to ch. 10) 

2.1033 (6) Power range and Controls: The maximum field strength measured is 2,75 mV/m average 
 @ 3m distance. There is no power control or regulation. 

2.1033 (7) Maximum output power rating: 2,75 mV/m average @ 3m distance. 

2.1033 (8) DC Voltage and Current: 3 VDC (internal battery) 
 maximum current consumption: 28,0mA during continuous transmission 

RSS-135   This standard does not apply to: 
1.1.(a)  a receiver that scans radio frequencies for the purpose of enabling its associated transmitter to avoid 

transmitting in an occupied frequency but which does not have the capability of decoding the 
message (e.g. converting it to audio voice) contained in the radio signal 

 

Tests were performed on: November 21st and 22nd 2018. 
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4.2 Number of channels and channel spacing § 2.1033 
    
 

Channel plan: 

Channel Number Center frequency (MHz) Channel spacing (MHz) 

 0  2404 
       5,95 
 1  2409,95 
       11,9 
 2  2421,85 
       2,8 
 3  2424,65 
       17,15 
 4  2441,8 
       7,35 
 5  2449,15 
       12,6 
 6  2461,75 
       7,7 
 7  2469,45 
       4,9 
 8  2474,35 
       2,45 
 9  2476,8 
       2,45 
 10  2479,25 
 

Tests were performed on channels 0, 4 and 10. 

Test Equipment used: N/A
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4.3 Duty Cycle measurements for averaging § 15.249 (e)  
    
Mode: data transmission (worst case in 100ms) 

 

According to the timing protocol description provided by the manufacturer and attached as technical 
description to the application for certification, the transmission burst time was checked to not exceed the 
declared value. The declared value was taken for calculation, as that gives the worst case. 
Transmission bursts of 1,48ms length occurring twice in 100ms with another handshaking burst of 
1,97ms length give a duty cycle of 4,93% or an average factor of -26,1 dB. 

LIMIT SUBCLAUSE 15.249(e) 

(e) As shown in §15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b) of 
this section are based on average limits. However, the peak field strength of any emission shall not exceed the 
maximum permitted average limits specified above by more than 20 dB under any condition of modulation. For 
point-to-point operation under paragraph (b) of this section, the peak field strength shall not exceed 2500 
millivolts/meter at 3 meters along the antenna azimuth. 

 
Test Equipment used: NT-203/1  
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4.4 Field strength of emissions at 2400 – 2483,5 MHz § 15.249 (a) (c) 
    
Operating on CH 0 (2404 MHz) 

The maximum peak value measured was 94,9 dBµV/m = 55,59 mV/m at 3m distance. 

With the averaging factor calculated on page 5 of this test report of -26,1 dB the maximum average value 
is then 68,8 dBµV/m = 2,75 mV/m at 3m distance. 

LIMIT SUBCLAUSE 15.249(a) (c) 

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from intentional radiators 
operated within these frequency bands shall comply with the following: 

Fundamental 
frequency 

Field strength of fundamental 
(millivolts/meter) 

Field strength of harmonics 
(microvolts/meter) 

902–928 MHz 50 500 

2400–2483.5 MHz 50 500 

5725–5875 MHz 50 500 

24.0–24.25 GHz 250 2500 

(c) Field strength limits are specified at a distance of 3 meters. 
 
Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Field strength of emissions at 2400 – 2483,5 MHz § 15.249 (a) (c) 
    
Operating on CH 4 (2441,8 MHz) 

The maximum peak value measured was 94,0 dBµV/m = 50,12 mV/m at 3m distance. 

With the averaging factor calculated on page 5 of this test report of -26,1 dB the maximum average value 
is then 67,9 dBµV/m = 2,48 mV/m at 3m distance. 

LIMIT SUBCLAUSE 15.249(a) (c) 

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from intentional radiators 
operated within these frequency bands shall comply with the following: 

Fundamental 
frequency 

Field strength of fundamental 
(millivolts/meter) 

Field strength of harmonics 
(microvolts/meter) 

902–928 MHz 50 500 

2400–2483.5 MHz 50 500 

5725–5875 MHz 50 500 

24.0–24.25 GHz 250 2500 

(c) Field strength limits are specified at a distance of 3 meters. 
 
Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200
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Field strength of emissions at 2400 – 2483,5 MHz § 15.249 (a) (c) 
    
Operating on CH 10 (2479,25 MHz) 

The maximum peak value measured was 93,7 dBµV/m = 48,42 mV/m at 3m distance. 

With the averaging factor calculated on page 5 of this test report of -26,1 dB the maximum average value 
is then 67,6 dBµV/m = 2,40 mV/m at 3m distance. 

LIMIT SUBCLAUSE 15.249(a) (c) 

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from intentional radiators 
operated within these frequency bands shall comply with the following: 

Fundamental 
frequency 

Field strength of fundamental 
(millivolts/meter) 

Field strength of harmonics 
(microvolts/meter) 

902–928 MHz 50 500 

2400–2483.5 MHz 50 500 

5725–5875 MHz 50 500 

24.0–24.25 GHz 250 2500 

(c) Field strength limits are specified at a distance of 3 meters. 
 
Test Equipment used: EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-200



Test Report Reference: 
INE-AT/FG-18/181 
 
Ambient temperature: 24°C Relative humidity: 29% 

QFM-EMV-FG_Protokoll Rev.00 / FG18-181.docx  Page 12 of 14 23.11.2018  

 
 
4.5 Emissions outside 2400 – 2483,5 MHz § 15.249 (d) (e) 
Channel 0 (2404 MHz) – average values above 1 GHz are shown in magenta – green = peak 

   

 

Worst case Emission: 54,4 dBµV/m Peak at 4808 MHz equals to 28,3 dBµV/m Average calculated with the factor 
described on page 8 of this test report. 

LIMIT SUBCLAUSE 15.249(d) (e) (15.209) 

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at 
least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever is 
the lesser attenuation. 

(e) As shown in §15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b) of 
this section are based on average limits. However, the peak field strength of any emission shall not exceed the 
maximum permitted average limits specified above by more than 20 dB under any condition of modulation. For 
point-to-point operation under paragraph (b) of this section, the peak field strength shall not exceed 2500 
millivolts/meter at 3 meters along the antenna azimuth. 

 

Test Equipment used:  
EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112; EMV-200; NT-416 
Remark: Although the measurements were made up to the 10th harmonic (25 GHz) the frequency range above  
18 GHz is not automatized, so no graphs are available. Nevertheless no emissions above noise level were found 
in the frequency range above 18 GHz. 
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Emissions outside 2400 – 2483,5 MHz § 15.249 (d) (e) 
Channel 4 (2441,8 MHz) – average values above 1 GHz are shown in magenta – green = peak 

   

 

Worst case Emission: 54,7 dBµV/m Peak at 4808 MHz equals to 28,6 dBµV/m Average calculated with the factor 
described on page 8 of this test report. 

LIMIT SUBCLAUSE 15.249(d) (e) (15.209) 

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at 
least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever is 
the lesser attenuation. 

(e) As shown in §15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b) of 
this section are based on average limits. However, the peak field strength of any emission shall not exceed the 
maximum permitted average limits specified above by more than 20 dB under any condition of modulation. For 
point-to-point operation under paragraph (b) of this section, the peak field strength shall not exceed 2500 
millivolts/meter at 3 meters along the antenna azimuth. 

 

Test Equipment used:  
EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112; EMV-200; NT-416 
Remark: Although the measurements were made up to the 10th harmonic (25 GHz) the frequency range above  
18 GHz is not automatized, so no graphs are available. Nevertheless no emissions above noise level were found 
in the frequency range above 18 GHz. 
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Emissions outside 2400 – 2483,5 MHz § 15.249 (d) (e) 
Channel 10 (2479,25 MHz) – average values above 1 GHz are shown in magenta – green = peak 

   

 

Worst case Emission: 53,4 dBµV/m Peak at 4808 MHz equals to 27,3 dBµV/m Average calculated with the factor 
described on page 8 of this test report. 

LIMIT SUBCLAUSE 15.249(d) (e) (15.209) 

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at 
least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever is 
the lesser attenuation. 

(e) As shown in §15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b) of 
this section are based on average limits. However, the peak field strength of any emission shall not exceed the 
maximum permitted average limits specified above by more than 20 dB under any condition of modulation. For 
point-to-point operation under paragraph (b) of this section, the peak field strength shall not exceed 2500 
millivolts/meter at 3 meters along the antenna azimuth. 

 

Test Equipment used:  
EMV-100; EMV-101; EMV-102; EMV-103; EMV-105; EMV-110; EMV-111; EMV-112; EMV-200; NT-416 
Remark: Although the measurements were made up to the 10th harmonic (25 GHz) the frequency range above  
18 GHz is not automatized, so no graphs are available. Nevertheless no emissions above noise level were found 
in the frequency range above 18 GHz. 
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