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Test Setup for Spurious Radiated Emissions, Above 1GHz – Antenna Polarization 
Horizontal 

Test Setup for Spurious Radiated Emissions, Above 1GHz – Antenna Polarization 
Vertical 

 
  



Engineering Test Report No. 2104523-04 Rev. A 

 

Page 58 of 90 

Test Details 
Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Case Spurious Emissions 
Mode Transmit at 902.75MHz 
Date Tested October 4, 2022 
Frequency Tested 902.75MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

2708.25 
H 53.1   2.8 32.6 -40.2 48.3 259.0 5000.0 -25.7 

V 55.1   2.8 32.6 -40.2 50.3 326.0 5000.0 -23.7 

3611.00 
H 52.5   3.2 33.6 -39.5 49.9 310.8 5000.0 -24.1 

V 52.7   3.2 33.6 -39.5 50.1 318.1 5000.0 -23.9 

4513.75 
H 52.8   3.6 34.3 -39.6 51.1 356.9 5000.0 -22.9 

V 53.5   3.6 34.3 -39.6 51.8 386.8 5000.0 -22.2 

5416.50 
H 54.1   3.9 34.7 -39.5 53.3 461.4 5000.0 -20.7 

V 54.7   3.9 34.7 -39.5 53.9 494.4 5000.0 -20.1 

8124.75 
H 47.8 Ambient 4.9 36.8 -39.6 49.9 314.3 5000.0 -24.0 

V 48.0 Ambient 4.9 36.8 -39.6 50.1 321.6 5000.0 -23.8 

9027.50 
H 47.7 Ambient 5.0 36.6 -39.4 49.9 312.3 5000.0 -24.1 

V 48.2 Ambient 5.0 36.6 -39.4 50.4 330.8 5000.0 -23.6 

Note: Since all peak readings were below the average limit, no average readings were taken. 
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Test Details 

Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Host Product Testing – Case Spurious Emissions 
Mode Transmit at 902.75MHz 
Date Tested October 4, 2022 
Frequency Tested 902.75MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions not in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

902.75 
H 88.30   2.0 26.5 0.0 116.8 692430.7 NA NA 

V 80.50   2.0 26.5 0.0 109.0 282082.6 NA NA 

1805.50 
H 72.70   2.2 30.4 -40.1 65.2 1823.6 69243.1 -31.6 

V 70.90   2.2 30.4 -40.1 63.4 1482.3 69243.1 -33.4 

6319.25 
H 51.30   4.3 35.7 -39.6 51.7 386.0 69243.1 -45.1 

V 52.40   4.3 35.7 -39.6 52.8 438.1 69243.1 -44.0 

7222.00 
H 50.40   4.6 36.3 -39.7 51.7 383.0 69243.1 -45.1 

V 53.60   4.6 36.3 -39.7 54.9 553.7 69243.1 -41.9 
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Test Details 
Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Host Product Testing – Case Spurious Emissions 
Mode Transmit at 914.25MHz 
Date Tested October 4, 2022 
Frequency Tested 914.25MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

2742.75 
H 52.3   2.8 32.6 -40.2 47.5 238.1 5000.0 -26.4 

V 52.2   2.8 32.6 -40.2 47.4 235.4 5000.0 -26.5 

3657.00 
H 50.9   3.3 33.6 -39.6 48.2 258.1 5000.0 -25.7 

V 52.7   3.3 33.6 -39.6 50.0 317.5 5000.0 -23.9 

4571.25 
H 52.9   3.6 34.3 -39.7 51.1 359.1 5000.0 -22.9 

V 53.0   3.6 34.3 -39.7 51.2 363.2 5000.0 -22.8 

7314.00 
H 52.4   4.7 36.3 -39.6 53.7 485.6 5000.0 -20.3 

V 52.5   4.7 36.3 -39.6 53.8 491.2 5000.0 -20.2 

8228.25 
H 46.7 Ambient 4.9 36.8 -39.5 48.9 280.2 5000.0 -25.0 

V 47.6 Ambient 4.9 36.8 -39.5 49.8 310.8 5000.0 -24.1 

9142.50 
H 47.9 Ambient 5.0 36.7 -39.4 50.2 323.2 5000.0 -23.8 

V 47.3 Ambient 5.0 36.7 -39.4 49.6 301.6 5000.0 -24.4 

Note: Since all peak readings were below the average limit, no average readings were taken. 
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Test Details 

Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Host Product Testing – Case Spurious Emissions 
Mode Transmit at 914.25MHz 
Date Tested October 4, 2022 
Frequency Tested 914.25MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions not in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

914.25 
H 87.10   2.1 26.4 0.0 115.5 597636.6 NA NA 

V 77.60   2.1 26.4 0.0 106.0 200187.6 NA NA 

1828.50 
H 68.70   2.2 30.5 -40.1 61.4 1168.5 59763.7 -34.2 

V 70.10   2.2 30.5 -40.1 62.8 1372.9 59763.7 -32.8 

5485.50 
H 50.90   3.9 34.8 -39.4 50.2 323.6 59763.7 -45.3 

V 50.80   3.9 34.8 -39.4 50.1 319.9 59763.7 -45.4 

6399.75 
H 47.10   4.3 35.7 -39.5 47.6 239.2 59763.7 -48.0 

V 49.00   4.3 35.7 -39.5 49.5 297.7 59763.7 -46.1 
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Test Details 
Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Host Product Testing – Case Spurious Emissions 
Mode Transmit at 927.25MHz 
Date Tested October 4, 2022 
Frequency Tested 927.25MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

2781.75 
H 52.8   2.8 32.6 -40.1 48.1 254.1 5000.0 -25.9 

V 51.8   2.8 32.6 -40.1 47.1 226.5 5000.0 -26.9 

3709.00 
H 52.2   3.3 33.4 -39.5 49.4 296.4 5000.0 -24.5 

V 52.7   3.3 33.4 -39.5 49.9 313.9 5000.0 -24.0 

4636.25 
H 51.4   3.6 34.3 -39.6 49.7 306.6 5000.0 -24.2 

V 51.9   3.6 34.3 -39.6 50.2 324.7 5000.0 -23.7 

7418.00 
H 48.3   4.7 36.3 -39.6 49.8 307.9 5000.0 -24.2 

V 48.9   4.7 36.3 -39.6 50.4 329.9 5000.0 -23.6 

8345.25 
H 46.9 Ambient 4.9 36.7 -39.5 49.1 284.7 5000.0 -24.9 

V 47.8 Ambient 4.9 36.7 -39.5 50.0 315.8 5000.0 -24.0 

Note: Since all peak readings were below the average limit, no average readings were taken. 
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Test Details 

Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 
Test Host Product Testing – Case Spurious Emissions 
Mode Transmit at 927.25MHz 
Date Tested October 4, 2022 
Frequency Tested 927.25MHz 
Notes Power Setting = 14dBm 
Notes EUT was sequentially transmitting on all four antennas during testing 
Notes Transmit antennas on the EUT were oriented in the final configuration. 

 
Spurious Emissions not in the Restricted Bands - Peak 

Freq 
(MHz) 

Ant 
Pol 

Meter 
Reading 
(dBμV) Ambient 

Cable 
Factor 
(dB) 

Antenna 
Factor 
(dB/m) 

Pre 
Amp 
(dB) 

Peak 
Total 
at 3m 

(dBμV/m) 

Peak 
Total 
at 3m 
(μV/m) 

Peak 
Limit 
at 3m 
(μV/m) 

Margin 
(dBm) 

927.25 
H 78.20   2.1 26.8 0.0 107.0 225026.8 NA NA 

V 79.30   2.1 26.8 0.0 108.1 255407.8 NA NA 

1854.50 
H 64.20   2.3 30.7 -40.1 57.0 708.2 25540.8 -31.1 

V 67.00   2.3 30.7 -40.1 59.8 977.5 25540.8 -28.3 

5563.50 
H 45.40   4.0 34.9 -39.4 44.8 174.3 25540.8 -43.3 

V 47.60   4.0 34.9 -39.4 47.0 224.5 25540.8 -41.1 

6490.75 
H 41.80  4.3 35.6 -39.5 42.3 130.2 25540.8 -45.9 

V 42.20  4.3 35.6 -39.5 42.7 136.4 25540.8 -45.5 

9272.50 
H 37.70 Ambient 5.0 36.7 -39.4 40.1 101.2 25540.8 -48.0 

V 37.50 Ambient 5.0 36.7 -39.4 39.9 98.8 25540.8 -48.2 
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29 .  Band-Edge Comp l iance  
 

EUT Information 
Manufacturer Fastenal 
Product RFID Reader 
Model No. 922194627 

Mode 
Transmit at 902.75MHz 
Transmit at 927.25MHz 
Hopping 

 
Test Setup Details 

Setup Format Tabletop 
Height of Support 
(For Floor Standing 
only) 

N/A 

Measurement Method Antenna Conducted  
Type of Test Site Elite Test Bench 
Type of Antennas Used N/A 
Notes None 

 
Measurement Uncertainty 

Measurement Type 
Expanded 

Measurement 
Uncertainty 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (30 MHz – 1000 MHz) 

4.3 

Radiated disturbance (electric field strength on an open area test site or alternative test 
site) (1 GHz – 6 GHz) 

3.1 

 
Procedure 

1) Low Band Edge: 

a) The antenna port of the EUT was connected to the spectrum analyzer through 30dB of attenuation. 

b) The EUT was set to transmit continuously at the channel closest to the low band-edge, hopping 
function disabled. 

c) To determine the band edge compliance, the following spectrum analyzer settings were used: 

o Center Frequency = 902MHz (low band-edge frequency). 

o Span = Wide enough to capture the peak level of the emission operating on the channel 
closest to the band-edge, as well as any modulation products which fall outside of the 
authorized band of operation. 

o Resolution Bandwidth (RBW) = 100kHz 

o ‘Max-Hold' function was engaged. 

d) The analyzer was allowed to scan until the envelope of the transmitter bandwidth was defined. 

e) The marker was set on the peak of the in-band emissions.  A display line was placed 20dB down 
from the peak of the in-band emissions.  All emissions which fall outside of the authorized band of 
operation must be below the 20dB down display line.  (All emissions to the left of the center 
frequency (band-edge) must be below the display line.) 

f) The analyzer's display was then screenshot and saved. 

g)  Steps (c) through (f) were repeated with the frequency hopping function enabled. 
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2) High Band Edge: 

a) The antenna port of the EUT was connected to the spectrum analyzer through 30dB of attenuation. 

b) The EUT was set to transmit continuously at the channel closest to the high band-edge, hopping 
function disabled. 

c) To determine the band edge compliance, the following spectrum analyzer settings were used: 

o Center Frequency = 928MHz (high band-edge frequency). 

o Span = Wide enough to capture the peak level of the emission operating on the channel 
closest to the band-edge, as well as any modulation products which fall outside of the 
authorized band of operation. 

o Resolution Bandwidth (RBW) = 100kHz 

o ‘Max-Hold' function was engaged. 

d) The analyzer was allowed to scan until the envelope of the transmitter bandwidth was defined. 

e) The marker was set on the peak of the in-band emissions.  A display line was placed 20dB down 
from the peak of the in-band emissions.  All emissions which fall outside of the authorized band of 
operation must be below the 20dB down display line.  (All emissions to the left of the center 
frequency (band-edge) must be below the display line.) 

f) The analyzer's display was then screenshot and saved. 

g) Steps (c) through (f) were repeated with the frequency hopping function enabled. 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 902.75MHz 

Date Tested May 19, 2022 

Notes Low Band Edge Antenna 1 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 902.75MHz 

Date Tested May 19, 2022 

Notes Low Band Edge Antenna 2 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 902.75MHz 

Date Tested May 19, 2022 

Notes Low Band Edge Antenna 3 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 902.75MHz 

Date Tested May 19, 2022 

Notes Low Band Edge Antenna 4 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes Low Band Edge Antenna 1 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes Low Band Edge Antenna 2 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes Low Band Edge Antenna 3 

 

 



Engineering Test Report No. 2104523-04 Rev. A 

 

Page 73 of 90 

Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes Low Band Edge Antenna 4 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 927.25MHz 

Date Tested May 19, 2022 

Notes High Band Edge Antenna 1 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 927.25MHz 

Date Tested May 19, 2022 

Notes High Band Edge Antenna 2 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 927.25MHz 

Date Tested May 19, 2022 

Notes High Band Edge Antenna 3 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Transmit at 927.25MHz 

Date Tested May 19, 2022 

Notes High Band Edge Antenna 4 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes High Band Edge Antenna 1 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes High Band Edge Antenna 2 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes High Band Edge Antenna 3 
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Test Details 

Manufacturer Fastenal 

EUT RFID Reader 

Model No. 922194627 

Mode Hopping 

Date Tested May 6, 2022 

Notes High Band Edge Antenna 4 
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30 .  Scope  o f  Acc r ed i t a t ion  
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