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Test standard/s 

47 CFR Part 15 
Title 47 of the Code of Federal Regulations; Chapter I; Part 15 - Radio frequency 
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RSS - 210 Issue 8 
Spectrum Management and Telecommunications Radio Standards Specification - 
Licence-exempt Radio Apparatus (All Frequency Bands): Category I Equipment 

  

For further applied test standards please refer to section 3 of this test report. 

 

Test Item 

Kind of test item: RFID Proximity switch 

Model name: PSEN ml b 2.1, PSEN ml b 1.1, PSEN ml b 2.2 
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2 General information 
 
2.1 Notes and disclaimer 
 
The test results of this test report relate exclusively to the test item specified in this test report. CETECOM ICT 
Services GmbH does not assume responsibility for any conclusions and generalizations drawn from the test 
results with regard to other specimens or samples of the type of the equipment represented by the test item.  
The test report may only be reproduced or published in full. Reproduction or publication of extracts from the report 
requires the prior written approval of CETECOM ICT Services GmbH. 
The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General 
Terms and Conditions for CETECOM ICT Services GmbH".  
CETECOM ICT Services GmbH will not be liable for any loss or damage resulting from false, inaccurate, 
inappropriate or incomplete product information provided by the customer. 
Under no circumstances does the CETECOM ICT Services GmbH test report include any endorsement or 
warranty regarding the functionality, quality or performance of any other product or service provided.  
Under no circumstances does the CETECOM ICT Services GmbH test report include or imply any product or 
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of 
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM ICT 
Services GmbH.  
All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has 
prepared this test report shall be provided by the party offering such products or services and not by CETECOM 
ICT Services GmbH.  
In no case this test report can be considered as a Letter of Approval. 
 
This test report is electronically signed and valid without handwritten signature. For verification of the electronic 
signatures, the public keys can be requested at the testing laboratory. 
 
This test report replaces test report 1-0852/15-01-02 issued 2016-04-01. 
 
2.2 Application details 
 
Date of receipt of order: 2016-03-10 
Date of receipt of test item: 2016-03-10 
Start of test: 2016-03-11 
End of test: 2016-04-01 
Person(s) present during the test: -/- 

 
 
 
3 Test standard/s 
 
Test standard Date Test standard description 
   
47 CFR Part 15         Title 47 of the Code of Federal Regulations; Chapter I; Part 15 - 

Radio frequency devices   
   

RSS - 210 Issue 8    December 2010  
Updated May 2015  

Spectrum Management and Telecommunications Radio 
Standards Specification - Licence-exempt Radio Apparatus (All 
Frequency Bands): Category I Equipment   

  

RSS - Gen Issue 4    November 2014     Spectrum Management and Telecommunications Radio 
Standards Specifications - General Requirements and 
Information for the Certification of Radio Apparatus   
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4 Test environment 
 

Temperature : 
Tnom 
Tmax 
Tmin 

20  °C during room temperature tests 
No tests under extreme conditions 
No tests under extreme conditions 

Relative humidity content :  47 % 

Barometric pressure :  not relevant for this kind of testing 

Power supply : 
Vnom 
Vmax 
Vmin 

24 V  DC by external power supply 
No tests under extreme conditions 
No tests under extreme conditions 

 
 
5 Test item 
 
5.1 General description 
 

Kind of test item : RFID Proximity switch 

Type identification : PSEN ml b 2.1, PSEN ml b 1.1, PSEN ml b 2.2 

S/N serial number : -/- 

PMN : PSEN ml 

HMN : -/- 

HVIN : PSEN ml b 2.1, PSEN ml b 1.1, PSEN ml b 2.2 

FVIN : -/- 

HW hardware status : 107337-06 

SW software status : V1.00, 2.1 coding 

Frequency band : 125 kHz 
Type of radio transmission : 
Use of frequency spectrum : 

modulated carrier 

Type of modulation : Manchester ASK 

Number of channels : 1 

Antenna : Integrated antenna 

Power supply : 24 V DC by external power supply 

Temperature range : 0 °C to +55 °C 

 
 
5.2 Additional information 
 
The content of the following annexes is defined in the QA. It may be that not all of the listed annexes are 
necessary for this report, thus some values in between may be missing. 
 
Test setup- and EUT-photos are included in test report:  1-0852/15-01-01_AnnexA 
        1-0852/15-01-01_AnnexB 
        1-0852/15-01-01_AnnexC 
 
 
6 Test laboratories sub-contracted 
 
None 
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7 Description of the test setup 
 
Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration 
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to 
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems 
or effective verifications. Weekly chamber inspections and range calibrations are performed. Where possible, RF 
generating and signaling equipment as well as measuring receivers and analyzers are connected to an external 
high-precision 10 MHz reference (GPS-based or rubidium frequency standard). 
 
In order to simplify the identification of the equipment used at some special tests, some items of test equipment 
and ancillaries can be provided with an identifier or number in the equipment list below (Lab/Item). 
 
 
 
Agenda: Kind of Calibration 
 

k calibration / calibrated  EK limited calibration 
ne not required (k, ev, izw, zw not required)  zw cyclical maintenance (external cyclical 

maintenance) 
ev periodic self verification  izw internal cyclical maintenance 
Ve long-term stability recognized  g blocked for accredited testing 
vlkI! Attention: extended calibration interval    
NK! Attention: not calibrated  *) next calibration ordered / currently in progress 
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7.1 Shielded fully anechoic chamber 
 

 
 
Measurement distance: loop antenna 3 meter 
 
FS = UR + CA + AF  
(FS-field strength; UR-voltage at the receiver; CA-loss of the signal path; AF-antenna factor) 
 
Example calculation: 
FS [dBµV/m] = 40.0 [dBµV/m] + (-35.8) [dB] + 32.9 [dB/m] = 37.1 [dBµV/m] (71.61 µV/m) 
 
 
Equipment table: 
 
No. 

Lab / 
Item 

Equipment Type Manufacturer Serial No. 
INV. No 
Cetecom 

Kind of 
Calibration 

Last 
Calibration

Next 
Calibration

1   
DC power supply, 
60Vdc, 50A, 1200 W

6032A HP 2818A03450 300001040 Ve         20.01.2015 20.01.2018 

2   Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 ev         -/- -/- 
3   Switch / Control Unit 3488A HP * 300000199 ne         -/- -/- 

4   
Active Loop Antenna  
10 kHz to 30 MHz 

6502 EMCO/2 8905-2342 300000256 k          24.06.2015 24.06.2017 

5   
4U RF Switch 
Platform 

L4491A Agilent Technologies MY50000037 300004509 ne         -/- -/- 

6   
EMI Test Receiver 
9kHz-26,5GHz 

ESR26 R&S 101376 300005063 k          04.09.2015 04.09.2016 
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7.2 AC conducted 
 

 
 
FS = UR + CF + VC  
(FS-field strength; UR-voltage at the receiver; CR-loss of the cable and filter; VC-correction factor of the ISN) 
 
Example calculation: 
FS [dBµV/m] = 37.62 [dBµV/m] + 9.90 [dB] + 0.23 [dB] = 47.75 [dBµV/m] (244.06 µV/m) 
 
 
Equipment table: 
 
No. 

Lab / 
Item 

Equipment Type Manufacturer Serial No. 
INV. No 
Cetecom 

Kind of 
Calibration 

Last 
Calibration

Next 
Calibration

1  A 
Two-line V-Network 
(LISN) 9 kHz to 30 
MHz 

ESH3-Z5 R&S 892475/017 300002209 k          17.06.2014 17.06.2016 

2  A 
MXE EMI Receiver 
20 Hz to 26,5 GHz 

N9038A Agilent Technologies MY51210197 300004405 k          06.03.2015 06.03.2016 

3  A software SPS_PHE 1.4f 
Spitzenberger & 
Spiess 

B5981; 
5D1081;B5979 

300000210 ne         -/- -/- 

4  A Power supply NGSM 32/10 R&S 192.0810.31 -/- Ne…… -/- -/- 
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8 Summary of measurement results  
 

 No deviations from the technical specifications were ascertained 

 There were deviations from the technical specifications ascertained 

 
 

TC Identifier Description Verdict Date Remark 

RF-Testing 
CFR Part 15 

RSS Gen. Issue 3 
Passed 2016-07-07 -/- 

 
 

Test 
Specification 

Clause 
Test Case 

Temperature
Conditions 

Power Source 
Voltages 

C NC NA NP Results

§ 15.35 (c) / 
RSS-GEN Issue 

3 
Section 4.5 

Timing of the transmitter (Duty 
cycle correction factor ) 

Nominal Nominal    -/- 

         
§ 2.1049 / 
RSS-Gen. 

Bandwidth of the modulated 
carrier 

Nominal Nominal    -/- 

         
§ 15.209 / 
RSS-Gen. 

Fieldstrength of fundamental Nominal Nominal    -/- 

         

§ 15.209 (a) / 
RSS-Gen. 

Fieldstrength of harmonics 
and spurious 

Nominal Nominal    -/- 

         

§ 15.109 / 
RSS-Gen. 

Receiver spurious emissions Nominal Nominal    
Co-

located 
receiver 

         

§ 15.107 / 
§ 15.207  

Conducted limits Nominal Nominal    -/- 

         
 
Note: C = Compliant; NC = Not Compliant; NA = Not Applicable; NP = Not Performed 
 
 
8.1 Additional comments 
 
Reference documents:   None 
 
Special test descriptions:  None 
 
Configuration descriptions:  None 
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9 Measurement results  
 
9.1 Timing of the transmitter 
 
 
 
Limits:  
 

FCC IC 

Timing of the transmitter 

(c) Unless otherwise specified, e.g. Section 15.255(b), when the radiated emission limits are expressed in 
terms of the average value of the emission, and pulsed operation is employed, the measurement field 

strength shall be determined by averaging over one complete pulse train, including blanking intervals, as long 
as the pulse train does not exceed 0.1 seconds. As an alternative (provided the transmitter operates for 

longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1 seconds, the measured field strength 
shall be determined from the average absolute voltage during a 0.1 second interval during which the field 

strength is at its maximum value. The exact method of calculating the average field strength shall be 
submitted with any application for certification or shall be retained in the measurement data file for equipment 

subject to notification or verification. 

 
 
Duty cycle of the sample with test mode: 100% 
 
In normal use the duty cycle is approximately 100% (declared by the manufacturer). 
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9.2 Bandwidth of the modulated carrier 
 
Limits:  
 

FCC IC 

Bandwidth of the modulated carrier 

 
Measured with the integrated OBW-function of the spectrum analyzer Rohde&Schwarz FSV40 (measurement 
criteria is the integrated power in %) 
 
 
Result: 
 

 Occupied Bandwidth (kHz) 

99%-bandwidth 10.1 

 
 
Plots of the measurement 
 
Plot 1: 99% – bandwidth 
 

 
 
  

Date: 1.APR.2016  09:25:02
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9.3 Field strength of the fundamental 
 
Measurement: 
 

Measurement parameter 

Detector: AVG 

Resolution bandwidth: 10 kHz 

Trace-Mode: Max Hold 

 
 
Limits:   
 

FCC IC 

Fundamental Frequency 
(MHz) 

Field strength of Fundamental 
(dBµV/m) 

Measurement distance  
(m) 

125 kHz 19.2 300 

 
 
Result: 
 

TEST CONDITIONS MAXIMUM POWER (dBµV/m) 

Frequency 125 kHz 125 kHz 

Mode at 1 m distance at 300 m distance 

Tnom Vnom 46 -54 

Measurement uncertainty ±3dB 

Recalculation to a measurement distance of 300m with a correction of 40 dB/decade. 
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9.4 Field strength of the harmonics and spurious 
 
Measurement: 
 

Measurement parameter 

Detector: Peak / Average / Quasi Peak  

Sweep time: Auto 

Resolution bandwidth: 
F < 150 kHz: 200 Hz  
150 kHz > F > 30 MHz: 9 kHz  
F > 30 MHz: 120 kHz  

Video bandwidth: 
F < 150 kHz: 1 kHz  
150 kHz > F > 30 MHz: 100 kHz  
F > 30 MHz: 300 kHz  

Span: See plot 

Trace-Mode: Max Hold 

 
Limits:  
 

FCC IC 

Field strength of the harmonics and spurious. 

Frequency (MHz) Field strength (µV/m) Measurement distance (m) 

0.009 – 0.490 2400/F(kHz) 300 

0.490 – 1.705 24000/F(kHz) 30 

1.705 – 30 30 (29.5 dBµV/m) 30 

30 – 88 100 (40 dBµV/m) 3 

88 – 216 150 (43.5 dBµV/m) 3 

216 – 960 200 (46 dBµV/m) 3 

 
 
Result: 
 

EMISSION LIMITATIONS 

f 
[MHz] 

Detector 
Limit 

max. allowed  
[dBµV/m] 

Amplitude of emission 
[dBµV/m] 

Results 

All detected emissions are more than 10 dB below the limit. 

     

 
 
Note:  The limit was recalculated with 20 dB / decade (Part 15.31) for all radiated spurious emissions 30 MHz 
 to 1 GHz from 3 meter limit to a 10 meter distance. (40dB/decade for emissions < 30MHz) 
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Plots of the measurements  
 
Plot 1: 9 kHz – 30 MHz 
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9.5 Conducted limits 
 
Measurement: 
 
 

 
 
 
Limits:  
 

FCC IC 

Conducted limits 

Frequency of Emission (MHz) Conducted Limit (dBµV) 

 Quasi-peak Average 

0.15 – 0.5 66 to 56 * 56 to 46 * 

0.5 – 5 56 46 

5 - 30 60 50 

*Decreases with the logarithm of the frequency 
 
  

Measurement parameter 

Detector: Peak / Quasi-Peak / Average 

Sweep time: Auto  

Resolution bandwidth: 9 kHz 

Video bandwidth: 50 kHz 

Span: 30 MHz 

Trace-Mode: Max Hold 
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Plots:  
 
Plot 1: phase line 
 

 
 
 
 

Frequency Quasi peak 
level 

Margin 
quasi peak 

Limit QP Average 
level 

Margin 
average 

Limit AV 

MHz dBµV dB dBµV dBµV dB dBµV 
0.146951  17.82    14.41    
0.223677  32.71  29.97 62.681  26.07  27.83 53.895
0.295641  31.20  29.16 60.364  24.43  27.41 51.839
0.371335  30.12  28.35 58.471  23.23  26.45 49.676
1.205399  27.55  28.45 56.000  20.73  25.27 46.000
3.341725  27.12  28.88 56.000  20.31  25.69 46.000
3.687669  27.12  28.88 56.000  20.30  25.70 46.000
3.923586  27.02  28.98 56.000  20.31  25.69 46.000
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Plot 2: neutral line 
 

 
 
 
 

Frequency Quasi peak 
level 

Margin 
quasi peak 

Limit QP Average 
level 

Margin 
average 

Limit AV 

MHz dBµV dB dBµV dBµV dB dBµV 
0.152572  36.23  29.63 65.859  29.46  26.47 55.927
0.298974  31.34  28.93 60.271  24.68  27.07 51.744
0.486744  28.83  27.40 56.223  22.08  24.30 46.379
0.571495  28.38  27.62 56.000  21.69  24.31 46.000
0.998040  27.77  28.23 56.000  20.91  25.09 46.000
1.395500  27.47  28.53 56.000  20.61  25.39 46.000
1.498806  27.40  28.60 56.000  20.57  25.43 46.000
4.293142  27.00  29.00 56.000  20.25  25.75 46.000
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Annex A Document history 
 

Version Applied changes Date of release 

 Initial release 2016-04-01 

-A Editorial corrections 2016-07-07 

 
 
 
Annex B Further information 
 
Glossary 
 
AVG - Average 
DUT - Device under test 
EMC - Electromagnetic Compatibility 
EN - European Standard 
EUT - Equipment under test 
ETSI - European Telecommunications Standard Institute 
FCC - Federal Communication Commission 
FCC ID - Company Identifier at FCC 
HW - Hardware 
IC - Industry Canada 
Inv. No. - Inventory number 
N/A - Not applicable 
PP - Positive peak  
QP - Quasi peak 
S/N - Serial number 
SW - Software 
PMN - Product marketing name 
HMN - Host marketing name 
HVIN - Hardware version identification number 
FVIN - Firmware version identification number 
 
 
 
 
Annex C Observations 
 
No observations except those reported with the single test cases have been made. 
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Annex D Accreditation Certificate 
 
 
 Front side of certificate Back side of certificate 
 

 
 
 
Note: 
The current certificate including annex may be received from CETECOM ICT Services on request. 
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