1100 E Chalk Creek Road
Coalville, UT 84017

(435) 336-4433

FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number: 06022

Date:

10 Oct 2019 Conformance

Customer: Transcore

Standard

Model Number: MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(b,2)

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No JPayne

port | Channel Mod Freq Meas Peak Pwr Limit Delta Meas Peak Pwr Limit Delta Pass/Fail
(MHz) (dBm) (dBm) (dBm) (mw) (mw) (mw)
0 High iag 927.500 28.79 30 -1.21 756.833 1000 -243 Pass
1 High iag 927.500 28.94 30 -1.06 783.430 1000 -217 Pass
2 High iag 927.500 28.68 30 -1.32 737.904 1000 -262 Pass
3 High iag 927.500 28.79 30 -1.21 756.833 1000 -243 Pass
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number:

06022 Date:

10 Oct 2019

Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(b,2)

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Freq Meas Peak Pwr Limit Delta Meas Peak Pwr Limit Delta .
Port | Channel Mod Pass/Fail
(MHz) (dBm) (dBm) (dBm) (mw) (mw) (mw)
0 Low Sego 902.500 28.99 30 -1.01 792.501 1000 -207 Pass
1 Low Sego 902.500 28.98 30 -1.02 790.679 1000 -209 Pass
2 Low Sego 902.500 28.90 30 -1.1 776.247 1000 -224 Pass
3 Low Sego 902.500 28.93 30 -1.07 781.628 1000 -218 Pass
Spectrum o Spectrum o
RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 20dB SWT 8ms w VBW 300 kHz Mode Sweep Att 20dB SWT 8ms w VBW 100 kHz Mode Sweep
@ 1Pk View @2Pk View [® 1Pk Mar@2Pk View
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Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 902.50062 MHz 28.99 dém | M1 1 902.50125 MHz 28.98 dém |
M2 | 2 902,5 MHz 17.57 dBm | M2 | 2 902,5 MHz 17.45 dBm |
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Marker Type | Ref | Tre X-value | Y-value | _Function | Function Result |
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | M1 |1 902.50062 MHz 28.93 dBm |
M1 | 1 902.49938 MHz 28.90 d8m | M2 | 2 902.49875 MHz 17.43 d8m |
2 [ 902.49813 MHz 17.39 dBm | W3 1 905.0 MHz ~29.24 dbm |
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number:

06022

Date:

10 Oct 2019

Customer:

Transcore

Model Number:

MPRXFH

Conformance
Standard

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause
15.247(b,2)

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Freq Meas Peak Pwr Limit Delta Meas Peak Pwr Limit Delta .
Port | Channel Mod Pass/Fail
(MHz) (dBm) (dBm) (dBm) (mw) (mw) (mw)
0 Mid Sego 915.750 28.92 30 -1.08 779.830 1000 -220 Pass
1 Mid Sego 915.750 29.02 30 -0.98 797.995 1000 -202 Pass
2 Mid Sego 915.750 28.80 30 -1.2 758.578 1000 -241 Pass
3 Mid Sego 915.750 28.99 30 -1.01 792.501 1000 -207 Pass
Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 100 kHz Mode Sweep
@ 1Pk View ®2Pk View @ 1Pk Max@2Pk View
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Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 915.75062 MHz 28.92 dém I M1 1 915.75062 MHz 29.02 dBm I
[ —— 915.74938 MHz 17.53 dem | [ —— 915.74875 MHz 17.53 dbm |
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Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz RefLevel 40.00 dm _ Offset 40.00 d @ RBW 100 Kz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max@2Pk View @ 1Pk Max@2Pk View
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Marker Marker
Type | Ref | Tre X-value | Y-value | Function | Function Result | Type | Ref | Tre X-value | Y-value | Function | Function Result |
M1 | 1 915.75 MHz 28.80 dém | M1 | 1 915.75 MHz 28.99 dém |
M2 | 2 915.75 MHz 17.54 d8m | M2 | 2 915.75 MHz 17.71 d8m |
03 ™2l 1 2.5 1z 45,05 db | w1 913.25 MHz ~28.15 dbm |
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number:

06022 Date:

10 Oct 2019

Customer:

Transcore

Model Number:

MPRXFH

Conformance
Standard

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause
15.247(b,2)

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Freq Meas Peak Pwr Limit Delta Meas Peak Pwr Limit Delta .
Port | Channel Mod Pass/Fail
(MHz) (dBm) (dBm) (dBm) (mw) (mw) (mw)
0 High Sego 927.500 28.90 30 -1.1 776.247 1000 -224 Pass
1 High Sego 927.500 28.80 30 -1.2 758.578 1000 -241 Pass
2 High Sego 927.500 28.83 30 -1.17 763.836 1000 -236 Pass
3 High Sego 927.500 29.01 30 -0.99 796.159 1000 -204 Pass
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kHz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 100 kHz Mode Sweep
@ 1Pk View ®2Pk View @ 1Pk Max@2Pk View
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Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
ML 1 9275 MHz 28.90 dBm I [ 1 927.49938 MHz 28.60 dém I
w2 | 2 52750125 Mz 17.64 dem | w2 | 2 927.45538 Mz 17.54 dem |
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Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max@2Pk View @ 1Pk Max@2Pk View
EE] EE] 25,01 aen|
. N 527.500000 Mz
a0 mz[2] =0 mz[2] 17.50 dBm|
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CF 927.5 Mz 8001 pts Span 5.0 MHz Marker
Marker Type | Ref | Tre X-value | Y-value | _Function | Function Result |
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | M1 |1 927.5 MHz 29.01 dBm |
M1 | 1 927.49938 MHz 28.83 dBm | M2 | 2 927.5 MHz 17.50 d8m |
w2 | 2 927.5 Mz 17.58 dem | ws | 1 925.0 Mz ~27.04 dem |
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Deis: 105012

SERREENT

Page 71 of 152




15.247 (d) Conducted Band Edge and Out of Band Emissions
Test Procedure: ANSI C63.10-2013

Band-edge Compliance of RF Conducted Emissions

Tested in accordance with ANSI C63.10-2013 Clause 6.10.4 - Relative Method

Test Set Up: Same as 15.247 (a,2) 20dB Emission Bandwidth
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022

Date:

10 Oct 2019 Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No JPayne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 ego 902 902.3344 0.334 Pass
1 ego 902 902.34077 0.341 Pass
2 ego 902 902.3294 0.329 Pass
3 ego 902 902.33565 0.336 Pass
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kHz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 100 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,75 aen| EE] 73,49 aBn|
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CF 902.5 MHz 8001 pts Span 5.0 MHz CF 902.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 902.5 MHz 23.75 dém | M1 | 1 902.5 MHz 23.49 dBm |
M2 | 1 902.3344 MHz 8.96 d&m | M2 | 1 902.34877 MHz 9.10 d&m |
w1 902.0 MHz ~3.98 dBm | w1 902.0 MHz ~5.47 dBm |
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it N - it e
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dB  SWT 8ms w VBW 300 kM2  Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,43 aBn| EE] 7362 aen|
- 502.500000 Mtz 502.500000 Mz
T o 304 i -
mz(1] ©.60 dBrt 7T mz(1] 5.23 dBm|
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Marker I
Type [ Ref [ Tre [ X-value [ Y-valwe [ Function Function Result | CF 902 5MHz 8001 pts Bpan 5.0 MHz
M1 1 902.5 Hz 23.44 dbm [Marker
M2 1 902,3294 MHz 8.68 dBm Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M3 1 902.0 MHz -4.09 dém M1 1 902.5 MHz 23.62 dém
M4 1 905.0 MHz 23.42 dBm M2 1 902.33565 MHz 9.23 dém
S 1 905.0 MHz 23.42 dBm w3 1 902.0 MHz 5,04 dbm
T R I R )i ] Measuring... @RARANAAD 6 Ty
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022 Date:

10 Oct 2019

Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 epc 902 902.33127 0.331 Pass
1 epc 902 902.22691 0.227 Pass
2 epc 902 902.33190 0.332 Pass
3 epc 902 902.33565 0.336 Pass
Spectrum o Spectrum o
Ref Level 50.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 50.00 dém  Offset 40.00 96 & RBW 100 kiz
Att 30de  SWT 8ms w VBW 300 kHz Mode Sweep Att 30de  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 7360 den| EE] 2525 den|
y 502.500000 Mtz y 502.500000 Mz
40, mz{1] ©.71 dim| 40, mz{1] 9.28 dm|
502.331270 Mg 1t 502.226910 My
N FAV/\VAV/IVA
20 20 ¥ e \v
SV VIV V VIV V wed
1 8740 / 1048 2 g.800 +
o = o
P o
-10 -10
PRI il . e
=30 <30 di
“40d “40d
F‘l F‘l
CF 902.5 MHz 8001 pts Span 5.0 MHz CF 902.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 902.5 MHz 23.80 dém | M1 | 1 902.5 MHz 29.28 dém |
M2 | 1 902.33127 MHz 8.71 d&m | M2 | 1 902.22691 MHz 9.28 dém |
w1 902.0 MHz ~4.00 dBm | w1 902.0 MHz 1.69 dem |
T T Feasarim o G e nrigmam )i | Measurin 9. WRAERRCED e vt 7
it SPRRES it N6 14:32:08
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,60 den EE] 73,51 den|
502.500000 Mtz 902.501250 MHz]
30.di A " 30 i 21
7T mz(1] 8,63 dBm| 0 mz(1] 5.10 dBin
20 / Al A\ /02 58150MAH, 204 02 7
VIV s v
10dBm——p g g A0dBf—n 5500
o oy
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20 "
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4
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=0 o FL
| F1 |
CF 902.5 MHz, 8001 pts Span 5.0 MHz
CF 902.5 MHz 8001 pts Span 5.0 MHz Marker
Warker Type | Ref | Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre X-value | Y-value | Function | Function Result | M 1 902,50125 MHz 23,51 dBm
M1 | 1 902.5 MHz 23.80 dém | w2 1 902.33565 MHz 8.10 dBm
M2 | 1 902.3319 MHz 8.63 dBm | M3 1 8902.0 MHz ~4.33 dBm
w1 902.0 MHz ~3.95 dem | 14 1 905.0 MHz 52.50 dém
- T W T T Neasurins.. GUID W8 e

Deiks: 1050
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022 Date:

10 Oct 2019

Customer:

Transcore

Model Number:

MPRXFH

Conformance
Standard

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause
15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 1ag 902 902.23253 0.233 Pass
1 1ag 902 902.36089 0.361 Pass
2 iag 902 902.33015 0.330 Pass
3 iag 902 902.33627 0.336 Pass
Spectrum o Spectrum o
RefLevel 50.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 50.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 30 dE SWT 8ms w VBW 300 kHz Mode Sweep Att 30 dE SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk View [® 1Pk May
W 75,98 46| W 73,96 36|
. 002 50 7 w“ 902.500000 Mz
40 mz[1] mi mz[1] 9.18 dBm|
o 502.292530 MHZ 502.960850 MH2
30 30d T T
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N A 04 "
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=30 gBrr
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=40 di r‘:
Fi
] CF 002.5 MHz 8001 pts Span 5.0 MHz
CF 902.5 MHz 8001 pts. Span 5.0 MHz Marker
Marker Type | Ref [ Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre | X-value | Y-value | Function | Function Result | M 1 902,5 MHz 23,36 dBm
M1 | 1 902,50062 MHz 29.28 dém | w2 1 902,36089 MHz 9.18 dém
M2 | 1 902.23253 MHz 9.78 dBm i M3 1 902.0 MHz ~4.07 dBm
M3 [ 1 902.0 MHz 1.57 dBm | 4. 1 904.5 MHz 23.35 dBm
)il T Neasurm o WRALAAD W8 s )i 7 Measurin o WMAMRRAED W SRS
it 19 1126535 it 19 1617510
Spectrum o Spectrum o
RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 20dB SWT 8ms w VBW 300 kHz Mode Sweep Att 20dB SWT 8ms w VBW 300 kHz Mode Sweep
[® 1Pk May [® 1Pk May
W 73,53 46| W 73,99 a6
902.500000 MHz 902.500000 MHz
30.d 5 30.di
0 mz[1] 9.25 dBm| mz[1] 9.11 dBm)|
02 a8 L5 02 98627
20 N A SERMIH; 0 46 /Ip\ 4
[V VIV VIVVIV VIV o [V VIV VIVVIVVIVV
ncim—sipy o020 A/ ndim—ipy o070 /M
o = o =
A A
10 M -10 M‘ﬁ
-20 -20
™ 4
=20 d =30 dem:
=40 =40 di
50 50
T T
CF 902.5 MHz 8001 pts Span 5.0 MHz CF 902.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre X-value | Y-value | Function | Function Result | Type | Ref | Tre X-value | Y-value | Function | Function Result |
M1 | 1 9025 MHz 23.53 dBm | M1 | 1 9025 MHz 23.49 dBm |
M2 | 1 902.33815 MHz 9.25 dém i M2 | 1 902.33627 MHz 9.11 dém i
M3 [ 1 902.0 MHz -4.09 dBm | M3 [ 1 902.0 MHz -4.24 dBm |
T T Neasurm o GRALAAD W8 s 1 7 Measurin o QRANRRAN e 0T
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022 Date:

10 Oct 2019

Customer:

Transcore

Model Number:

MPRXFH

Conformance
Standard

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause
15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 Sego 902 902.34752 0.348 Pass
1 Sego 902 902.33752 0.338 Pass
2 Sego 902 902.33315 0.333 Pass
3 Sego 902 902.33440 0.334 Pass
Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz RefLevel 40.00 dm _ Offset 40.00 d @ RBW 100 Kz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 23.59 dBm| m1[1] 22.50 dBm|
502.500000 Mtz 502.500000 Mtz
30 s mz[1] 9.20 dBm| 304 mz[1] B.99 dBm|
[ ' ' [ . o
02 547 52H 02 JR7SZNIH
Az . P
of [V VIVVIVVIVVIVV wf VIVVIVVIVV
10:dBm=——p1 9,130 1ndim=—in1 0,000 /
o — ﬂ!’ o ;/,
-20 -20
All e
. A .AM - s
40 40 di
50 =0
i i
CF 902.5 MHz 8001 pts Span 5.0 MHz CF 902.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 902.5 MHz 23.59 dém | M1 | 1 902.5 MHz 23.50 dém |
M2 | 1 902.34752 MHz 9.20 dém | M2 | 1 902.33752 MHz 8.99 dém |
w1 902.0 MHz ~5.53 dBm | w1 902.0 MHz ~4.27 dem |
)i 7 Measurin CO ) st r )i ] Measurin 9. WnaLLRAED e Y
it N it N =
Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz RefLevel 40.00 dm _ Offset 40.00 d @ RBW 100 Kz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,43 aBn| EE] 73,52 aen|
o 502.500000 Mtz 5. 902.500620 MHz]
20, m2{1] ©.79 dem| ° B m2{1] 5.00 dem|
- A02 GRITTBMH, S0 /02 Fa 7
7 vV \
10dim——ny 5700 A0dBf—n 5500
o oy
-10 / -10 /
20 =0 W
a’ﬁ ;B# A m
-40
40 di
~50
S0 F‘l
Fi
| CF 002.5 MHz 8001 pts Span 5.0 MHz
CF 902.5 MHz 8001 pts Span 5.0 MHZ Marker
Warker Type | Ref | Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre X-value | Y-value | Function | Function Result | M 1 902,50062 MHz 23,52 dBm
M1 | 1 902.5 MHz 23.44 dBm I w2 1 902,3344 MHz 8.00 dBm
M2 | 1 902.33315 MHz 8.79 d&m | M3 1 8902.0 MHz ~4.23 dBm
w1 902.0 MHz ~4.15 dem | 14 1 905.0 MHz 52.70 dém
T T Neasurm o GRALAAND W8 e 1 7 Measurin o QNANRRANE W OERE
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022

Date:

10 Oct 2019 Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °

C 32%

101.30 kPa

EUT performed wi

thin the requirements of the applicable standard

[X]Yes [ ]No JPayne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 ego 928 927.65990 -0.340 Pass
1 ego 928 927.64311 -0.357 Pass
2 ego 928 927.66373 -0.336 Pass
3 ego 928 927.65936 -0.341 Pass
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 100 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
W] 73,50 dbri W] 73,09 dbri
. 527.500000 Mz . 927.500000 Mk
=0 T mz[1] B.42 dBim| 3, 0 mz[1] 5.07 dBm|
PV VL A A AVATAVAY; AV
A dem=—p; 5770 \L M“"’* 1 a0in -
: L g ¢
-10 ""“M -10 ('\\
20 ¥ 20
"M e
<40 <40
=0 =0
i i
CF 927.5 MHz 8001 pts Span 5.0 MHz CF 927.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 927.5 MHz 23.30 dém | M1 | 1 927.5 MHz 23.09 dém |
M2 | 1 927.65998 MHz 8.42 dém | M2 | 1 927.64311 MHz 9.07 dém |
ws | 1 928.0 Mz ~4.94 dem | ws | 1 928.0 Mz ~6.39 dem |
)il T Neasurm o GRALAAD W8 s )i 7 Measurin o QNANRRANE W8OI
it " it o
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dB  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
W] 73,08 dbri W] 73.27 ab
w0 527.500000 MHz o | 527.500000 MHz
1 m2{1] 8.60 dBm| = T m2{1] 9.12 dBm)|
" @\ \/ v \/ \/ \/ \/ \- 527.663730 MHz| o o \/ \/ \ | 527.659360 MHZ
10 dim=——p,' g gon \ oy 510
el st
o g
a8 Ty, \‘;\
\ 10
20 i | N\
e L 20
=0 1 N
40 30 dl
Fi
[ st
CF 927.5 Mhz 8001 pts Span 5.0 MHz Fi
Marker ]
Type [ Ref [ Tre [ X-value | Y-vale [ Function Function Result | CF 927 5MHz 8001 pts Bpan 5.0 MHz
M1 1 927.5 Hz 23.08 dém [Parker
M2 1 927,66373 MHz 8.60 dBm Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M3 1 928.0 MHz -5.04 dém M1 1 927.5 MHz 23.27 dém
M4 1 930.0 MHz -27.94 dém M2 1 927.65936 MHz 9.12 dém
s 1 930.0 Mz ~27.94 dem s 1 928.0 Mz ~4.89 dem
)i T Heasurin P ) s i  Measurin o WHAKNRED e e
it 06 11535 it 2618 1421755
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Band

Edge M easurements

DNB Job Number:

06022 Date:

10 Oct 2019 Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 epc 928 927.64498 -0.355 Pass
1 epc 928 927.75497 -0.245 Pass
2 epc 928 927.66310 -0.337 Pass
3 epc 928 927.65811 -0.342 Pass
Spectrum o Spectrum o
RefLevel 50.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 50.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 30 dE SWT 8ms w VBW 300 kHz Mode Sweep Att 30 dE SWT 8ms w VBW 300 kHz Mode Sweep
[® 1Pk May [® 1Pk May
40 mz[1] 37 dBm| 40 mz[1] .54 dBm|
| 527.644980 MHZ | ©27.754970 MHz
. VAYIIVA )
o /N
0
VVIVVIVVIV VIV VS .
4 1 8740 \ B 1 §.320 \\i
o ,,.w'q o \
-10 =10 ‘
" Fpm ey
20 df 20 df
<40 di =40 di
i i
CF 927.5 MHz 8001 pts Span 5.0 MHz CF 927.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 927.5 MHz 23.35 dBm I M1 | 1 927.5 MHz 28.90 dém |
M2 | 1 927.64498 MHz 8.87 dBm i M2 | 1 927.75497 MHz 9.54 dBm |
M3 Y 928.0 MHz -4.88 dBm | M3 Y 928.0 MHz 0.83 dBm |
T T Nessorna- WNNNLOE W8 enT )i T Neasurms.. GRUNNIE W8 v
Spectrum o Spectrum o
RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 20dB SWT 8ms w VBW 300 kHz Mode Sweep Att 20dB SWT 8ms w VBW 300 kHz Mode Sweep
[® 1Pk May [® 1Pk May
o | 927.500000 Mkz| a0 | 927.500000 Mkz|
30. 1 mz[1] B.69 dBm| L 1 mz[1] 9.03 dBm|
s | 527.663100 MHZ ‘,gnﬂ ¢ | 527.658110 MHz|
VIV VIV V o V /A Ve |
10 dbm—r 8 650 - 10 dBti——tn1 5,000
1 8550 i
o \,\‘q: ud i
-10 L\\ -10 \
-20 \I
Mg, "
T’ﬁm 30 b
04 ‘
-40
40 ‘
~50
-
Fi L
1 CF 027.5 MHz 8001 pts Span 5.0 MHz
CF 927.5 MHz 8001 pts Span 5.0 MHz Marker
Marker Type | Ref | Tre | X-value | Y-value | Function Function Result |
Type | Ref | Tre X-value | Y-value | Function | Function Result | M 1 927,5 MHz 23,12 dBm
M1 | 1 927.5 MHz 23.25 dém I w2 1 927.65811 MHz 9.03 dém
M2 | 1 927.6631 MHz 8.69 dBm i M3 1 928.0 MHz -5.21 dBm
M3 [ Y 928.0 MHz -4.97 dBm | M4 1 925,0 MHz 23.17 dBm
" T Nessorna- UNNNOED W8 oae 1 T Neasurine.. QUL W8 s
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022

Date:

10 Oct 2019

Customer:

Transcore

Model Number:

MPRXFH

Conformance
Standard

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause
15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 iag 928 927.73685 -0.263 Pass
1 iag 928 927.64311 -0.357 Pass
2 iag 928 927.64811 -0.352 Pass
3 iag 928 927.64936 -0.351 Pass
Spectrum o Spectrum o
Ref Level 50.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 50.00 dém  Offset 40.00 96 & RBW 100 kiz
Att 30de  SWT 8ms w VBW 300 kHz Mode Sweep Att 30de  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 28,56 den| EFTE] .02 aB |
y 527.500000 MHz] A 927643110 Mz
0 m2(1] 1p.28 dBm| m1(1] 23.02 dm|
. I 527.736650 WH? o I 527 500000 WHY
VAVAVAV/IVAVVAY A -
T “ T VVIVVIV VIV VIV V]
w2 2
= 1 9.270 o 1 9,140
s d
: ™ .
. ™
ik
My, 2
20 dl ‘
-30
a0 |
-40
“40d Fi
Fi -
1 CF 927.5 MHz, 8001 pts Span 5.0 MHz
CF 927.5 MHz 8001 pts Span 5.0 MHz Marker
Warker Type | Ref | Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre | X-value | Y-value | Function | Function Result | M 1 927,5 MHz 23,02 dBm
M1 | 1 927.5 MHz 28.96 dBm | w2 1 927.64311 MHz 8.02 dBm
M2 | 1 927.73685 MHz 10.38 d8m | M3 1 928.0 MHz -5.86 d8m
w1 928.0 MHz 0.43 dom | 14 1 925.0 MHz 53.08 dém
) T Heasurin o G e e bjd - Measurin o QHNRRNRRS w8 I S
it N it 19 1630
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 96 & RBW 100 kiz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] FEREr EE] 73,23 aen|
. | 927.500000 Mz a0 | 927.500000 Mz
20, il mz[1] 5.01 dBm)| a0, L mz[1] 9.86 dBm|
o | 527648110 MHz s | 527649350 MHz
VIV VIV VIV VIV V[ V'V V V[
1M1 o g2 %\ ANdBm=——p1 0,070
0 T o ¢
10 ™ 10 \7,\
-20 " -20
30 d 30 d
40 40
=0 =0
i i
CF 927.5 MHz 8001 pts Span 5.0 MHz CF 927.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre X-value | Y-value | Function | Function Result | Type | Ref | Tre X-value | Y-value | Function | Function Result |
M1 | 1 927.5 MHz 23.14 dém | M1 | 1 927.5 MHz 23.23 dém |
M2 | 1 927.64811 MHz 9.01 d&m | M2 | 1 927.64936 MHz 9.86 d&m |
w1 928.0 MHz ~5.00 dem | w1 928.0 MHz ~5.03 dem |
T T Heasurin o G e e bjd - Measurin ER | e

Deiks: 105012619
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number:

06022 Date:

10 Oct 2019

Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Conducted Band Edge Measurement Freq
Delta Pass/Fail
Port Modulation Limit Lower (MHz) Upper (MHz) (MHz)
0 Sego 928 927.65248 -0.348 Pass
1 Sego 928 927.65811 -0.342 Pass
2 Sego 928 927.66185 -0.338 Pass
3 Sego 928 927.66123 -0.339 Pass
Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,27 den| EE] 7315 aen|
o 527.500000 Mtz o 527.500000 Mz
=0 T mz(1] 5.74.dBm| 30 mz(1] 5.12 dBm|
| 527.652480 MKz | 527.658110 MKz
VIV VIV VIV VIV VS 7
10.dBm=——p1 9,130 1ndim=—in1 0,000
0 - 0
\“{\
-10 \ 10 \
-20 -20
s . own
30 d 30 d
40 40
50 =0
i i
CF 927.5 MHz 8001 pts Span 5.0 MHz CF 927.5 MHz 8001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 | 1 927.5 MHz 23.27 dém | M1 | 1 927.5 MHz 23.15 dém |
M2 | 1 927.65248 MHz 9.74 d&m | M2 | 1 927.65811 MHz 9.12 dém |
w1 928.0 MHz ~5.04 dBm | w1 928.0 MHz ~5.01 dem |
)i 7 Measurin o WRARNRSED W R r )i ] Measurin 9. WnaLLRAED e Yienat )
it e 5 . ] 5
Spectrum o Spectrum o
RefLevel 40.00 dm _ Offset 40.00 0 @ RBW 100 Kz Ref Level 40.00 dém  Offset 40.00 d6 & RBW 100 kiz
Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep Att 20dp  SWT 8ms w VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
EE] 73,10 den| EE]
. | 927.500000 Mz 5 |
20, 0 m2{1] ©.78 dm| v i mz{1]
527.661850 My
w/ﬂ | 2 50 MH: X” W, |
N VIV V] e |
10dim—tny g 720 indafie—n 5oy ‘
od 1
o QES G
~ \\
10 \ -10 \
20
20 N
h™ . A
0 ‘
-40
40 |
~50
50 Fi
F1 1
1 CF 927.5 MHz, 8001 pts Span 5.0 MHz
CF 927.5 MHz 8001 pts Span 5.0 MHz Marker
Warker Type | Ref | Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre X-value | Y-value | Function | Function Result | M 1 927,50062 MHz 23,36 dBm
M1 | 1 927.5 MHz 23.10 dém | w2 1 927.66123 MHz 8.97 dém
M2 | 1 927.66185 MHz 8.78 d&m | M3 1 928.0 MHz -5.03 d8m
w1 928.0 MHz ~5.37 dem | 14 1 925.0 MHz 53.41 dém
T T Heasurin o WANARNGED we COORD L i - Measurin o GRMARRAD e S

Deiks: 105012619 13132230
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 FHSS Characteristics

DNB Job Number: 06022 Date: 19 Nov 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(g & h)

EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne

15.247g,h FHSS Characteristics

Frequency Hop Timing

Thetiming is handled in the high level state machine. Every time through the high level state machine, the Realtime
Clock is read. The time read from the Realtime Clock is compared to see if the tenths of seconds is not equal to the
previoustenths of secondsvalue. If not equal, it hopsto the next hop channel. The average hop rateis 100 ms. Thishigh
level state machine does not override tag encoders/decoders, so depending on atag in the field, it will vary a bit from
hop to hop, but no more than 15% on a single given hop.

Select of Hop Frequency

The Encompass 4H operates in the 902 to 928 MHz industrial, scientific, and medical radio band. The channel
frequencies are defined by an algorithm below. There is no ability to synchronize this hopping with other devices.
Therefore the Encompass 4H does not have the ability to be coordinated with other systems. Each frequency is used
equally on average by the transmitter.

Frequency Hop Sequence

There are 101 unique frequency steps from 902.5 to 927.5 MHz with a step size of 250kHz, Channel 0=902.5 MHz,
Channel 1=902.75 MHz, Channel 2=903 MHz, ...Channel 100=927.5 MHz. Thereader hasaReal Time Clock (RTC)
that is continually running independently of the frequency setting, and is read many independent times in between the
reader setting the transceiver to a new frequency. The RTC has a hundredth of a second field that will be a number
between 00 and 99. The reader software will add 1 to the currently read value of this hundredth value resulting in a
random number between 1 and 100. It will then add this value to the current RF frequency channel. If the resulting
channel isvalid, it will jump the RF frequency to that channel. If theresulting channel isout of range, it will roll around
to thefirst channel and add the remainder of the number of channelsthat it was out of range. Thiswill result in a50/50
chance of the new frequency ending up being aforward hop or abackwards hop. Statistically, over the short term, the
frequency hopping is completely random and the resultant end value of a given RF frequency is further randomized as
the algorithm isinfluenced by every single random step that occurred since the reader was powered up. Over the long
term, every channel will statistically be occupied the same amount of time as every other channel.

Additional Information

All frequency hopping modes were eval uated, there was no significant difference in timing or hopping sequencing
between frequency hopping modes. FHSS mode represented in the plotted data was taken with FHSS mode SeGo.
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Hopping Channels
DNB Job Number: 06022 Date: 10 Oct 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(a,1,i)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
24 °C 2% 101.30 kPa

EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne

15.247 Number of Hopping Frequencies
The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = the frequency band of operation
RBW 3 1% of the span

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. 1t may prove necessary to break the span up to sections, in order to

clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of
this Section. Submit this plot(s).
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1100 E Chalk Creek Road

Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Hopping Channels

DNB Job Number: 06022 Date: 7 Oct 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(a,1,i)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne
Center Frequency Frequency Span Hopping Channels Min Limit Pass/Fail
915.000 MHz 26 MHz 101 50 Pass
Spectrum | n,?
RefLevel 60.00 dém Offset 40.00 d& & RBW 100 kHz
Att 40 dB  SWT 8 ms & YBW 300 kHz Mode Sweep
@ 1Pk Yiew
M1[1] 22.90 dBm
S50.dBm 904.73590 MHZz|
40°dBm M2[1] 23:05 dBm
907.24650 MHz
30 dBm—rt foie = o e Tt ik o TS forttr
2 Ixxnn;sﬂnnl‘.nnuu\nhpr\nu%nlm’nnl\nnu‘nnx r’lﬂlli\ﬂi"ﬂ.]!? -’uﬂ!\i\fllll!\nx !.Mrnmn‘n l\hin\n.\f\ll\lhJ M\MIMU\XnA AAJ]Aw_nth
LIV RV LAV L NV
dBrm \r'
=10 dBm
=20 dBm
-30 dBm
Start 902.0 MHz 8001 pts Stop 928.0 MHz
Marker ]
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 904.7359 MHz 22.90 dBm
M2 | 1l 907.2465 MHz 23,05 dBm |
M3 1 909, 7422 MHz 22,97 dBm
14 1 912,2508 MHz 23,01 dBm
Ms 1 914.7335 MHz 22.60 dBm
M6 | 1/ 917,2487 MHz 22,98 dBm |
M7 | 1 919,7411 MHz 22,78 dBm |
] 1 922,24 MHz 22,72 dBm
M9 1 924.7584 MHz 22.76 dBm
M10| 1! 927.2443 MHz 22,90 dBm | |
L J Measuring... .mmﬂ.m“ “ EEiZ?'z’aEE /:
Date: 7.0CT.2018 13:23:27
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Max Timeon Channel Freq
DNB Job Number: 06022 Date: 10 Oct 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(a,1,iii)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21°C 25% 101.2 kPa

EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne

15.247 Time of Occupancy (Dwell Time)

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW 3 RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

Trigger = video (positive trace)

If possible, use the marker-delta function to determine the dwell time. If this value varies with
different modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each
variation. Thelimit is specified in one of the subparagraphs of this Section. Submit this plot(s).
An oscilloscope may be used instead of a spectrum analyzer.
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Max Timeon Channel Freq

DNB Job Number: 06022 Date: 10 Oct 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
SeGo mode ( representative of all hopping modes) 152473 L)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
24 °C 32 % 101.30 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne
Center Freq Chl | Pulse Duration Nymber of Pulses . cu_l ciz Allowed On Time Pass/Fail
in 20 Seconds ontime

0.4secin 20 sec

915.750MHz 0.0975 Sec 4 0.390 Sec ; Pass
window

Spectrum | n%:

RefLevel 40,00 dBm  Offset 40,00 d& & RBW 1 MHz
Att 20 dB w SWT 200 ms & VBW 3 MHz
SGL TRGIVID

® 1Pk Clrw

M1[1] 23.23 dBm
125.0 s

#0 dBm D2[1] -44.79 dB|
07.5000 ms|

fael==TRG 21,000 dBn

10{dBm

0.gem

=10 dirn

=20 dfrmn ]

-30 dBem

~40 dBrm

-50 dBém

CF 915.75 MHz 8001 pts 20.0 ms/
Marker 1
Type | Ref | Trc | X-value Y-value
M1 1 125.0 ps 23.23 dBm
p2| mi| 1] 97.5 ms -44.79 dB |

)il T ey UK o e

| Function Function Result I

Date: 10.0C0T.2018 13:40:35
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Channel Separation
DNB Job Number: 06022 Date: 19 Nov 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(a1
SeGo mode ( representative of all hopping modes) @D
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa

EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne

15.247 Carrier Frequency Separation

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) 3 1% of the span

Video (or Average) Bandwidth (VBW) 2 RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between

the peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this
Section. Submit this plot.
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Channel Separation

DNB Job Number: 06022 Date: 19 Nov 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper (FHSS) Clause
15.247(a1
SeGo mode ( representative of all hopping modes) @D

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

20°C

35%

101.0 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

Les Payne

Hopping Channel 1

Hopping Channel 2

Delta

Limit
(20dB BW)

Pass/Fail

902.496910

902.747

250.09 kHz

250kHz

Pass

Spectrum |

&

= Att
Count 100/100

30dB  SWT

Ref Level 40.00 dBm  Offset 40.00 dB & RBW
8 ms & VBW 300 kHz

100 kHz
Mode Sweep

@ 1Pk Max@2Pk Max

30°dBm

02[1]

20°dBm

M1[1]

0.13 dB

250.090 kHz
5.97 dBm|
502.4969110 MHz|

M

10-dBrm

¥

1

0dBm

N

=10 dBm—=

NN

7

dBm

=30 dBm

~40 dBrm

-50 dBm

Start 902.0 MHz

Da'be: 19.N0V.20189 12:

0633

8001 pts Stop 903.5 MHz
Marker 1
Type | Ref | Trc | X-value Y-value | Function Function Result I
M1 1 902.49691 MHz 9.97 dBm
p2| mi| 1] 250,09 kHz 0.13 dB | |
11 | Measuring...  SRMNNRAND W6 {E;ZH..;,Z,F,;E y
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Conducted Spurious
DNB Job Number: 06022 Date: 10 Oct 2019 Conformance
Standard
Customer: Transcore
Model Number: MPRXFH FCC Part 15
Description: Multiprotocol Reader Extreme- Frequency Hopper Clause
15.247(d)
Test Procedure
Ambient Temperature Relative Humidity Barometric Pressure
24 °C 2% 101.30 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne

Test Procedure: ANSI C63.10-2013
15.247 (d) Spurious RF Conducted Emissions
Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10" harmonic.
Typically, several plots are required to cover this entire span.

RBW =100 kHz

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The
level displayed must comply with the limit specified in this Section. Submit these plots.
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Conducted Spurious

DNB Job Number:

06022

Date:

10 Oct 2019

Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Ambient Temperature

Relative Humidity

Barometric Pressure

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Port Channel Modulation Peak Output Power (dBm) Reading (dBm) -20dBc (dBm) Pass/Fall
0 Low ego 28.44 28.77 8.77 Pass
1 Low ego 28.90 29.01 9.01 Pass
2 Low ego 28.94 28.90 8.9 Pass
3 Low ego 28.90 29.12 9.12 Pass

Spectrum = Spectrum o
RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 20dB SWT 250 ms e VBW 300 kHz Mode Sweep Att 20dB SWT 250 ms e VBW 100 kHz Mode Sweep
@ 1Pk View @ 1Pk View
30 309 902.90 MHz|
mz{1] mz{1]
20 20
NgAM—py o770 104Bf—p1 9010
o.di od
s M5 M3 L y N " M2
T x i ¥ ¥ b
| MM‘ ™ A i/ T P y s Pty "
b bl ok
40 df
-40
50 d
~50
Start 30.0 MHz 8001 pts Stop 25.0 GHz
INtarieer Start 30.0 MHz 8001 pts Stop 25.0 GHz
Type [ Ref | Tre | X-value | Y-value [__Function Function Result | Marker
ML 1 502.3 MHz 28.77 dBm Type | Ref | Tre | X-value | Y-value | Function Function Result |
M2 1 19,8677 GHz -20,07 dBm Mi 1 902,3 MHz 29,01 dém
M3 1 16,0291 GHz -20.98 dém w2 1 19,4683 GHz -18.74 dBm
M4 1 24.4991 GHz -21.49 dBm M3 1 6.5978 GHz -21.03 dBm
[ T Neasorm.. NN W8 Van r )il Nessurms. WNALLALE W8 an
Spectrum o Spectrum o
RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz RefLevel 40.00 dBm Offset 40.00 dB & RBW 100 kHz
Att 20dB SWT 250 ms e VBW 300 kHz Mode Sweep Att 20de  SWT 250 ms e VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
W W
M1 902.30 MHz| Li}3 902.30 MHz|
30 30
mz[1] -18.78 dBm| mz{1] -1B.69 dBm|
. 19.69900 GHe . 16.15080 GHe
20 20
10 fBti—tn1 590y 10 gBfi——n1 9,120
od od
= Wb » Mz M3
di - ¥ | di h 4 b4
P s N L N I TR PO ST © L Pason T
. ot
-40 -0
~50 ~50
Start 30.0 MHz 8001 pts Stop 25.0 GHz Start 30.0 MHz 8001 pts Stop 25.0 GHz
(start 50
[Marker [Marker
Type | Ref | Tre | X-value | Y-value |__Function Function Result | Type | Ref | Tre | X-value | Y-value |__Function Function Result |
Mi 1 902,3 MHz 26,90 dém Mi 1 902,3 MHz 29,12 dém
w2 1 19,899 GHz -18.78 dém w2 1 16,1508 GHz -18.69 dém
M3 1 16.1664 GHz -19.57 dBm M3 1 19.5806 GHz -19.10 d8m
— -
T )il T Mewsurm.. GNLLLRLLE WO nam )i | Measuring... GNAAKNALS W6 s )

Deis: S.O01.7019 11548293

Deiks: 105012619

Page 89 of 152




1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Conducted Spurious

DNB Job Number:

06022 Date:

10 Oct 2019

Conformance

Customer:

Transcore

Standard

Model Number:

MPRXFH

FCC Part 15

Description:

Multiprotocol Reader Extreme- Frequency Hopper

Clause

15.247(d)

Barometric Pressure

Ambient Temperature

Relative Humidity

24 °C

32%

101.30 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No

J Payne

Port Channel Modulation Peak Output Power (dBm) Reading (dBm) -20dBc (dBm) Pass/Fall
0 Mid ego 28.55 28.60 8.6 Pass
1 Mid ego 28.92 28.92 8.92 Pass
2 Mid ego 28.79 28.83 8.83 Pass
3 Mid ego 28.97 29.26 9.26 Pass

Spectrum = Spectrum o
Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz
Att 20dp  SWT 250 ms e VBW 300 kHz Mode Sweep Att 20dp  SWT 250 ms e VBW 100 kHz Mode Sweep
@ 1Pk View @ 1Pk Max
EE] 28,68 den| EE] 78,92 aBn|
i 514 i
30 o o
mz2{1] mz2{1]
20 20
10dAm=—iny g g0 10 fBfi——ny g gog
0.de o di
” 15 i & Ll Ma M3 Nz
P T TN T o " : v '3
PRSI pre L i by P P o i Ay
Lot = o [T "
g
-40
S0 d
~50
Start 30.0 MHz 8001 pts Stop 25.0 GHz
Marker Start 30.0 MHz 8001 pts Stop 25.0 GHz
Type [ Ref | Tre | X-value | Y-value [__Function Function Result | Marker
[ 1 914.8 MHz 28.68 dBm Type | Ref | Tre | X-value | Y-value | Function Function Result |
M2 1 16,2039 GHz -20.47 dBm M1 1 914,8 MHz 28,92 dem
M3 1 19,512 GHz -20.69 dém w2 1 19,59 GHz -18.86 dBm
M4 1 24.9516 GHz -21.42 dém M3 1 16.1633 GHz -19.91 dém
s 1 6.7133 Ghz ~22.47 dom 4 1 6.5354 Ghz ~21.30 dem
r T e R R r T Nessurina. QUL W8 o
Dfler 7.061.2018 1453 it 12018
Spectrum o Spectrum o
Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz Ref Level 40.00 dém  Offset 40.00 dB & RBW 100 kHz
Att 20dp  SWT 250 ms e VBW 300 kHz Mode Sweep Att 20dB  SWT 250 ms e VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
EE] 28,93 den| EE] 25,25 e
i 514.80 MHz| sl 514.80 MHz|
20, mz[1] -19.80 dem| . mz[1] -19.74 dem|
16.19210 GHz N 16.15080 GHz
20 20
ANBm——t 6 a0 10480—n1 9260
o oy
M3 e w4l
M3 "" di —
MMM“ " s TR - ._.MM e it PR (Mo
-40
4
~50
st
Start 90.0 MHz 8001 pts Stop 25.0 GHz
Start 30.0 MHZ 8001 pts Stop 25.0 GHz (Marker
Warker Type | Ref | Tre | X-value | ¥-value | Function Function Result |
Type | Ref | Tre X-value | Y-value | Function | Function Result | M 1 914,8 MHz 29,26 dBm
M1 | 1 914.8 MHz 28.83 dém | w2 1 16,1508 GHz -19.74 dém
M2 | 1 16.1321 GHz -19.80 d&m | M3 1 £.8101 GHz -20.64 dBm
ws | 1 6.8163 Gz ~21.69 dem | 4 1 15,643 GHz ~20.65 dem
C T N N R )i ] Messuring... s )

Deiks: 105012619

Page 90 of 152



1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Conducted Spurious

DNB Job Number: 06022 Date; 10 Oct 2019 Conformance

Standard
Customer: Transcore

Model Number: MPRXFH FCC Part 15

Description: Multiprotocol Reader Extreme- Frequency Hopper Clause
15.247(d)

Ambient Temperature Relative Humidity Barometric Pressure

24 °C 32% 101.30 kPa

EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne

Port Channel Modulation Peak Output Power (dBm) Reading (dBm) -20dBc (dBm) Pass/Fall

High ego 28.56 28.59 8.59 Pass

High ego 28.88 28.78 8.78 Pass

High ego 28.84 28.69 8.69 Pass

wW|N| P~ | O

High ego 29.04 28.88 8.88 Pass

Spectrum = Spectrum o

RefLevel 40.00 dém _ Offset 40.00 db = RBW 100 kHz RefLevel 40.00 dém _ Offset 40.00 db = RBW 100 kHz
Att 20d8 SWT 250 ms e VBW 300kHz _Mode Gwesp Att 20d8  SWT 250 ms e VBW 100kHz _Mode Gwesp
(@ 1% Max (@ 1% View
MIL1] MIL1] 28,78 B
o Mi 527.20
3 3
=0 mz(1] o mz(1]
20 20
10— o san A0 MBM—ny 780
od od
2 13 i 12 )
. s v N . b " g
e Ly A A
e N ] o1, ) e W oy e
iy e
40 40
50 50
Start 30.0 MAz 8001 pts Stop 25.0 GHz Start 30.0 MAz 8001 pts Stop 25.0 GHz
\Start 90 \Start 90
Marker [Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result | Type | Ref | Tre | X-value | Y-value | Function Function Result |
ML 1 927,2 MRz 8,59 dBrm ML 1 927,2 MRz 8,78 dBm
2 1 16,1726 GHz -18.91 dém 2 1 16,1851 GHz -15.29 dém
M3 1 19.4776 GHz ~19.06 dam M3 1 19.4776 GHz -19.34 dam
s 1 6.9661 GHz -21.69 dBm s 1 6.9567 GHz -21.53 dBm
T e ETe T e oA
r ) Measurng.. @RAMLRAID W it T )i T Measurins.. GUND W8

GOT.P019 14132102

Spectrum o Spectrum o

RefLevel 40.00 dém _ Offset 40.00 db = RBW 100 kHz RefLevel 40.00 dém _ Offset 40.00 db = RBW 100 kHz
Att 20d8 SWT 250 ms e VBW 300kHz _Mode Gwesp Att 20d8 SWT 250 ms e VBW 300kHz Mode Gwesp
(@ 1% View ® 1Pk View
MIT1] 28,69 dBr| MII] 28,88 B
I 927.20 Mz it 927.20 Mz
30 30 "
mz{1] derm| 3 m2{1] -18.45 dBim|
19.56810 GHZ 19.58060 GHZ
20 20
10 fAm—y
1 8,690
nghm—ny 5550
od
o
e Mz w2 e -
" 3 v A
EE PO R T T Y . i @
, A L APRTS
n " o W, W
) O a2 T,
40 d
50 df <40 d
50 d
Start 30.0 MHz 8001 pts Stop 25.0 GHz
Marker
Type [ Ref [ Tre [ X-value [ Y-vale [ Function Function Result | B1AIT 0.0 MHz 8001 pts Btop 25.0 GHz
[z 927.2 MHz 28.69 dbm (Marker
M2 1 19,5681 GHz -19,83 dBm Type | Ref | Tre | X-value | Y-value | _Function Function Result |
3 1 16,1508 GHz -20.30 dém [z i 527.2 Mz 28.88 dém
[ 1 24.5684 GHz -21.39 dam m2 1 19,5806 GHz -19.45 dam
s 1 6.7414 GHz ~22.33 dBm s 1 6.5042 Gz “21.97 dBm
T e T r L L
T )i T Feasuring.. QNALAALL W6 e bjd | Measuring...  WRNLNACED W sacws

Deis: S.001.7019 11:32:13 Deibs: 10.5CT.2618  14:62:08
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