UNIFIED
COMPLIANCE
LABORATORY

427 West 12800 South
Draper, UT 84020

Test Report Attachment

FCCID SWX-UMRID
ISED ID 6545A-UMRID
Equipment Under Test UMR-Industrial
Test Report Serial Number | TR-8690_01

Date of Test 20 December 2023
Report Issue Date 11 January 2024

Test Personnel

Testing performed by Evan Hartzell
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Testing was performed at the Unified Compliance Laboratory located at 427 West 12800 South, Draper,
UT 84020. Unified Compliance Laboratory is accredited by National VVoluntary Laboratory Accreditation
Program (NVLAP); NVLAP Code 600241-0 which is effective until 30 June 2024. This site has also been
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25346, effective until 30 June 2024. Unified Compliance Laboratory has been assigned Conformity
Assessment Number US0223 by ISED and MRA US5037.
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1.1 Summary
Test Frequency Nominal Nominal Result
(MHz) Power Bandwidth
(dBm) (MHz)
RF output power 2412.000 24.0 20.000000 | PASS
Minimum Emission Bandwidth 6 dB 2412.000 24.0 20.000000 | PASS
Power Spectral Density 2412.000 24.0 20.000000 | PASS
Occupied Channel Bandwidth 99% 2412.000 24.0 20.000000 | PASS
Tx Spurious Emission 2412.000 24.0 20.000000 | PASS
Power Spectral Density 2417.000 24.0 20.000000 | PASS
Power Spectral Density 2422.000 24.0 20.000000 | PASS
Power Spectral Density 2427.000 24.0 20.000000 | PASS
Power Spectral Density 2432.000 24.0 20.000000 | PASS
Minimum Emission Bandwidth 6 dB 2437.000 24.0 20.000000 | PASS
Power Spectral Density 2437.000 24.0 20.000000 | PASS
Occupied Channel Bandwidth 99% 2437.000 24.0 20.000000 | PASS
Tx Spurious Emission 2437.000 24.0 20.000000 | PASS
Power Spectral Density 2442.000 24.0 20.000000 | PASS
Power Spectral Density 2447.000 24.0 20.000000 | PASS
Power Spectral Density 2452.000 24.0 20.000000 | PASS
Power Spectral Density 2457.000 24.0 20.000000 | PASS
Minimum Emission Bandwidth 6 dB 2462.000 24.0 20.000000 | PASS
Power Spectral Density 2462.000 24.0 20.000000 | PASS
Occupied Channel Bandwidth 99% 2462.000 24.0 20.000000 | PASS
Tx Spurious Emission 2462.000 24.0 20.000000 | PASS
Minimum Emission Bandwidth 6 dB 2422.000 24.0 40.000000 | PASS
Power Spectral Density 2422.000 24.0 40.000000 | PASS
Occupied Channel Bandwidth 99% 2422.000 24.0 40.000000 | PASS
Tx Spurious Emission 2422.000 24.0 40.000000 | PASS
Minimum Emission Bandwidth 6 dB 2437.000 24.0 40.000000 | PASS
Power Spectral Density 2437.000 24.0 40.000000 | PASS
Occupied Channel Bandwidth 99% 2437.000 24.0 40.000000 | PASS
Tx Spurious Emission 2437.000 24.0 40.000000 | PASS
Minimum Emission Bandwidth 6 dB 2452.000 24.0 40.000000 | PASS
Power Spectral Density 2452.000 24.0 40.000000 | PASS
Occupied Channel Bandwidth 99% 2452.000 24.0 40.000000 | PASS
Tx Spurious Emission 2452.000 24.0 40.000000 | PASS
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RF output power (2412 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2412.000000 22.2 30.0 22.2 100.000 | PASS

OSP PowerMeter settings

Setting Instrument Target

Value Value

Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 us 1.000 us

Minimum Emission Bandwidth 6 dB (2412 MHz; 24.000 dBm; 20 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2412.000000 15.750000 0.500000 2404.425000 2420.175000
DUT Frequency Max Level Result
(MHz) (dBm)
2412.000000 3.5 | PASS
6 dB Banchvicith
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15.750 MHz
2392 2395 2400 2405 2410 2415 2420 2425 2430 2432
Freauency in MHz
Bandwidth
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Spectrum

(7]

Ref Level 10.00 dBm
jo Att 20 de
SGL Count 100/100

SWT 56.8 ps @ VBW 300 kHz

@ RBW

100 kHz

Mode Auto FFT

@ 1Pk Max

0 dBm

-10 dBm

-20 dem
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-30 dBm
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f-]% dBm

\/uw’

-60 dBm

-70 dBm

-80 dem

CF 2.412 GHz

800 pts

)i
Dat 20.DEC.202 5 14:10
Measurement
Setting Instrument Target Value
Value

Start Freguency 2.39200 GHz 2.39200 GHz
Stop Frequency 2.43200 GHz 2.43200 GHz
Span 40.000 MHz 40.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 800 ~ 800
Sweeptime 56.836 uUs AUTO
Reference Level 10.000 dBm AUTO
Attenuation 20.000 dB 0.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Span 40.0 MHz

Power Spectral Density (2412 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2412.000000 2412.285750 | -14.022 8.0 | PASS

Ports

Port State
1 | used
2 | used
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Fomwver Spectral Densty
10
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2397 2400 2405 2410 2415 2420 2425 2427
Frequency in MHz
Connectar 1 Connector 2 Sum Leve Lirrit L g PsD
Measurement
Setting Instrument Value Target Value
Start Freqguency 2.39700 GHz 2.39700 GHz
Stop Frequency 2.42700 GHz 2.42700 GHz
Span 30.000 MHz 30.000 MHz
RBW 3.000 kHz <=3.000 kHz
VBW 10.000 kHz >=9.000 kHz
SweepPoints 20000 ~ 20000
Sweeptime 4.424 ms AUTO
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB AUTO
Detector RMS RMS
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Average Power Average Power
Sweeptype FFT AUTO
Preamp off off

Occupied Channel Bandwidth 99% (2412 MHz; 24.000 dBm; 20 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2412.000000 17.600000 2403.150000 2420.750000
DUT Frequency Result
(MHz)
2412.000000 | PASS
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LABORATORY » Draper,
99 22Bandwictth
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Freauency in MHz
Bandwidth
Spectrum [%]
Ref Level 10.00 dBm @ RBW 200 kHz
}o Att 20 dB SWT 28.5 us @ VBW 1 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
0 dBm
-10 dBm v T
-20 dBm [\ v\
-30 dBm i /j \/V-\
R i B
o —
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz 400 pts Span 40.0 MHz
( ) J GRNRNRNRD wo
Date: 20.DEC.2023 05:15:07
Measurement
Setting Instrument Target Value
Value
Start Freguency 2.39200 GHz 2.39200 GHz
Stop Frequency 2.43200 GHz 2.43200 GHz
Span 40.000 MHz 40.000 MHz
RBW 200.000 kHz >=200.000 kHz
VBW 1.000 MHz >= 600.000 kHz
SweepPoints 400 ~ 400
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Sweeptime 28.477 us AUTO
Reference Level 10.000 dBm AUTO
Attenuation 20.000 dB 0.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Tx Spurious Emission (2412 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Result
(MHz)
2412.000000 | PASS
Final measurements
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
2399.773628 -15.7 -23.7 -18.9 4.7 | PASS
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2399.225000 -14.3 -4.6 -18.9
2399.475000 -14.5 -4.4 -18.9
2399.275000 -14.5 -4.4 -18.9
2398.525000 -14.6 -4.3 -18.9
2399.525000 -14.6 -4.3 -18.9
2398.575000 -15.0 -3.9 -18.9
2398.275000 -15.0 -3.9 -18.9
2399.825000 -15.1 -3.8 -18.9
2398.225000 -15.1 -3.8 -18.9
2398.875000 -15.3 -3.7 -18.9
2398.475000 -15.3 -3.6 -18.9
2399.175000 -15.3 -3.6 -18.9
2399.875000 -15.4 -3.5 -18.9
2398.975000 -15.6 -3.3 -18.9
2399.425000 -15.6 -3.3 -18.9
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
2483.500000 26000.000000 1 1
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Spurious

Levelin dBm
ra
=
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Lirrit R Sum Leve
X Final Critical L 2 Pass
Fnakdeas 2399226000Hz
5 —
D 4
_‘IU -
£ i
[os}
© _20 -
£ i
2 301
e J
_40 -
_5|:| £
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Frequency in MHz
Surn Leve
Pre Measurement 1
Setting Instrument Target Value
Value
RBW 100.000 kHz <= 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 32001
Sweeptime 32.100 ms
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB
Detector MaxPeak
SweepCount 3
Filter 3dB
Trace Mode Max Hold
Sweeptype Sweep
Preamp off
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Pre Measurement 2

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 2670 ~ 2670
Sweeptime 151.563 ys AUTO
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 dB
Detector MaxPeak MaxPeak
SweepCount 300 300
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Final Measurement 1

Setting Instrument Value Target Value
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 401 ~ 401
Sweeptime 37.907 us AUTO
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 dB
Detector Sample Sample
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Average Linear Average Linear
Sweeptype FFT AUTO
Preamp off off

Power Spectral Density (2417 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2417.000000 2416.676750 | -11.746 8.0 | PASS
Ports
Port | State
1 | used
2 | used
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Fomwver Spectral Densty

Levelin dBm

2402 2405 2410 2415 2420 2425 2430 2432
Frequency in MHz

Lirrit L FSD

Connector 1 Connectar 2 Sum Level

Power Spectral Density (2422 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2422.000000 2423.575750 -11.053 8.0 | PASS
Ports
Port State
1 | used
2 | used
Fonwver Spectral Densty
10T
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2407 2410 2415 2420 2425 2430 2435 2437
Frequency in MHz
Connector 1 Connector 2 Sum Level Lirrit L 2 PSD
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Power Spectral Density (2427 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2427.000000 2426.367750 -10.185 8.0 | PASS
Ports
Port State
1 | used
2 | used
Fower Spectral Density
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212 2415 2420 2425 2430 2435 2440 2442
Frequency in MHz
Connector 1 Connector 2 Surm Lewvel Lirrit 2 FsD

Power Spectral Density (2432 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2432.000000 2431.666250 | -9.818 8.0 | PASS
Ports
Port | State
1 | used
2 | used
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Fomwver Spectral Densty
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Frequency in MHz
Connectar 1 Connector 2 Sum Leve Lirrit L PsD

Minimum Emission Bandwidth 6 dB (2437 MHz; 24.000 dBm; 20 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2437.000000 16.850000 0.500000 2428.175000 2445.025000
DUT Frequency Max Level Result
(MHz) (dBm)
2437.000000 7.8 | PASS
£ dB Banchvicth
R
20+
e 10T
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o
o
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2435 2440 2445 2450 2455 2457

Frequency in MHz

2417 2420 2425 2430

Bandwidth
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jo Att

Spectrum

(7]

Ref Level 10.00 dBm

@ RBW 100 kHz

20 dB  SWT 56.8 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max
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Date: 20.DEC.2023

05:24:24

Power Spectral Density (2437 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2437.000000 2437.615750 | -10.043 8.0 | PASS
Ports
Port | State
1 | used
2 | used
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Fomwver Spectral Densty
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Frequency in MHz
Connectar 1 Connector 2 Sum Leve Lirrit L PsD

Occupied Channel Bandwidth 99% (2437 MHz; 24.000 dBm; 20 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2437.000000 29.400000 2421.950000 2451.350000
DUT Frequency Result
(MHz)
2437.000000 | PASS

89 % Bien chvicith
0T
20+
£
TR
=
o
s 07
—
-1EI-W\' _ WV\‘/\[\/M

2417 2420 2425 2430 2435 2440 2445 2450 2485 2457
Freauency in MHz

Bandwidth
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Spectrum :21
Ref Level 10.00 dBm @ RBW 200 kHz
jo Att 20de  SWT 28.5ps @ VBW 1 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
0 dBm
-10 dBm / \JAN
20 dam—brsealne L VATV Aol
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dem
CF 2.437 GHz 400 pts Span 40.0 MHz
e ————————————————
)il GIRNRRERD o

Tx Spurious Emission (2437 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Result
(MHz)
2437.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2399.225000 -26.3 12.3 -14.1
2399.475000 -26.5 12.4 -14.1
2398.875000 -26.6 12.5 -14.1
2399.175000 -26.6 12.5 -14.1
2399.275000 -26.6 12.6 -14.1
2399.525000 -26.8 12.7 -14.1
2398.925000 -26.8 12.7 -14.1
2399.825000 -26.8 12.7 -14.1
2398.275000 -26.9 12.8 -14.1
2398.225000 -27.1 13.0 -14.1
2399.775000 -27.2 13.1 -14.1
2399.575000 -27.3 13.2 -14.1
2399.625000 -27.4 13.3 -14.1
2399.875000 -27.5 134 -14.1
2399.125000 -27.5 135 -14.1
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Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

2483.500000

(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
26000.000000 1 1

Spurious

a0 T

Levelin dBm

N

20G26G

2G 3G 4GEGE 810G

200 300 400500 800G

30m BOGO BO00M

FrequencvinHz
Lirrit e Threshdd Sum Level X Critical X Final Critical

Power Spectral Density (2442 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2442.000000 2441.693250 | -9.927 8.0 | PASS
Ports
Port | State
1 | used
2 | used
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Fomwver Spectral Densty

Levelin dBm

2427 2430 2436 2440 2445 2450 2455 2457
Frequency in MHz

Lirrit L FSD

Connector 1 Connectar 2 Sum Level

Power Spectral Density (2447 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2447.000000 2446.045250 -10.910 8.0 | PASS
Ports
Port State
1 | used
2 | used
Fower Spectral Density
10T
0
e
@ -0
©
£
] -20
(]
-
-30
-40 1
2432 2435 2440 2445 2450 24585 2460 2462
Frequency in MHz
Connector 1 Connector 2 Surm Lewvel Lirrit 2 FsD
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Power Spectral Density (2452 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2452.000000 2450.727250 -11.181 8.0 | PASS
Ports
Port State
1 | used
2 | used
Fower Spectral Density
10T

0
e

o -0
©
£

?>) -20
(]
-

-30

2437 2440 2445 2450 2455 2460 2465 2467
Frequency in MHz
Connector 1 Connector 2 Surm Lewvel Lirrit 2 FsD

Power Spectral Density (2457 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2457.000000 2456.070750 | -12.521 8.0 | PASS
Ports
Port | State
1 | used
2 | used
TR8690_UMR-Industrial_FCC_15.247_WiFi_Annex Page 18 of 37

PROPRIETARY



427 West 12800 South, Draper, UT 84020

UNIFIED
% COMPLIANCE
LABORATORY

Fomwver Spectral Densty

Levelin dBm
ra
=

-au]r:

2442 2445 2450 2455 2460 2465 2470 2472

Frequency in MHz

Lirrit L PSD

Connector 1 Connectar 2 Sum Level

Minimum Emission Bandwidth 6 dB (2462 MHz; 24.000 dBm; 20 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2462.000000 16.400000 0.500000 2453.175000 2469.575000
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2462.000000 3.2 | PASS
6 dB Banchvicth
107

Levelin dBm

244z 2445 2450 2455 2460 2465 2470 2475 2480 2482

Freauency in MHz

Bandwidth
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Spectrum

o
A
Ref Level 10.00 dBm @ RBW 100 kHz

jo Att 20 dB  SWT 56.8 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

427 West 12800 South, Draper, UT 84020

0 dBm

-10 dBm

it I
[ “"""‘""‘Mw
-20 dém /I}J
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WVM ! MMA%M
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-60 dBm

-70 dBm

-80 dem

CF 2.462 GHz 800 pts Span 40.0 MHz
H - ——

Power Spectral Density (2462 MHz; 24.000 dBm; 20 MHz)
Result

DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2462.000000 2461.046750 | -14.208 8.0 | PASS
Ports
Port | State
1 | used
2 | used
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Fomwver Spectral Densty

Levelin dBm
ra
=

50 1
2460 2465 2470 2475 2477

Frequency in MHz

2447 2450 2455

Lirrit L PSD

Connector 1 Connectar 2 Sum Level

Occupied Channel Bandwidth 99% (2462 MHz; 24.000 dBm; 20 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2462.000000 17.600000 2453.150000 2470.750000
DUT Frequency Result
(MHz)
2462.000000 | PASS
99 %% Ban chviclth

107

Levelin dBm

2450 2455 2460 2465 2470 2475 2480 2482

Freauencv in MHz

244z 2445

Bandwidth
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Spectrum :21

Ref Level 10.00 dBm @ RBW 200 kHz

jo Att 20de  SWT 28.5ps @ VBW 1 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

0 dBm
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-70 dBm

-80 dem

CF 2.462 GHz 400 pts Span 40.0 MHz

H 'llllll.'“—l

Tx Spurious Emission (2462 MHz; 24.000 dBm; 20 MHz)

Result
DUT Frequency Result
(MHz)
2462.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level | Margin | Limit

(MHz) (dBm) (dB) (dBm)
15837.147691 -30.9 11.7 -19.1
17834.517992 -30.9 11.8 -19.1
17798.509476 -31.1 12.0 -19.1
19790.735704 -31.3 12.2 -19.1
17786.016726 -31.6 12.5 -19.1
15759.986586 -31.6 12.5 -19.1
25063.411167 -31.8 12.6 -19.1
15772.479337 -31.8 12.7 -19.1
24779.017382 -31.8 12.7 -19.1
24984.780327 -31.8 12.7 -19.1
15704.871512 -31.8 12.7 -19.1
19817.190939 -31.8 12.7 -19.1
19830.418557 -31.8 12.7 -19.1
17819.820638 -31.8 12.7 -19.1
17819.085771 -31.9 12.8 -19.1
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UNIFIED
% COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

2483.500000

(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
26000.000000 1 1

151

Spurious

Levelin dBm
ra
=

Wm'

30m4

Lirmit

h060  SMO0M

200 300 400500 800G

FrequencvinHz

Sum Level

2G 3G 4GEGE 810G

X Criticdl

20G26G

Fnal Critical

Minimum Emission Bandwidth 6 dB (2422 MHz; 24.000 dBm; 40 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2422.000000 28.750000 0.500000 2407.275000 2436.025000
DUT Frequency Max Level Result
(MHz) (dBm)
2422.000000 0.0 | PASS
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UNIFIED
% COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

Levelin dBm

6 B Banchvicth

Wm

2382 23490 2400

Bandwidth

Spectrum

2910

2420

2430

Freauency in MHz

2440 2450

Ref Level -5.00 dBm

SGL Count 100/100

@ RBW 100 kHz

Att 15 de  SWT 94.7 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

-10 dBm:

ally
Rl

-20 dBm: [.

-30 dBm
.uf'\i/
i

-40 dBm

il

W%

-80 dBm

-90 dBm

-100 dBm

CF 2.422 GHz

1600 pts

Span 80.0 MHz

I
J

Power Spectral Density (2422 MHz; 24.000 dBm; 40 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2422.000000 2420.140058 -18.044 8.0 | PASS

(T —

2462
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427 West 12800 South, Draper, UT 84020

UNIFIED
w COMPLIANCE
LABORATORY

Ports

Port State
1 | used
2 | used

Fower Spectral Densiy

Levelin dBm

_ED -
2392 2400 2410 2420 2430 2440 2452
Freauency in MHz
Connector 1 Connectar 2 Surn Lesel Lirrit L FsD

Occupied Channel Bandwidth 99% (2422 MHz; 24.000 dBm; 40 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2422.000000 36.250000 2403.875000 2440.125000
DUT Frequency Result
(MHz)
2422.000000 | PASS
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% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

99 % Banchwictth

Levelin dBm

23ge 2390 2400 2410 2420 2430 2440 2450 2462
Freauency in MHz

Bandwidth

Spectrum ::An

Ref Level 10.00 dBm @ RBW 500 kHz

o Att 20de  SWT 18.9ps @ VBW 2 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

0 dem

-10 dBm ] i alh
-20 dem F//\’, "N)\
-30 dBm-

-40 dBm "\K\(\\ijw M

-50 dBm

-60 g&m

-70 dBm:

-80 dBm

CF 2.422 GHz 320 pts Span 80.0 MHz

Jj ) L S —

Date: 20.DEC.2023 05:41:18

Tx Spurious Emission (2422 MHz; 24.000 dBm; 40 MHz)

Result
DUT Frequency Result
(MHz)
2422.000000 | PASS

Final measurements
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UNIFIED

COMPLIANCE
% CoMPLIANCE 427 West 12800 South, Draper, UT 84020
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement (dBm) | (dBm) (dB)
(dBm)
2399.823379 -21.1 -29.1 -22.5 6.5 | PASS
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
2399.175000 -19.3 -3.2 -22.5
2399.225000 -19.8 -2.7 -22.5
2399.125000 -20.3 -2.2 -22.5
2398.925000 -20.3 -2.2 -22.5
2399.275000 -20.5 -2.0 -22.5
2399.475000 -20.6 -1.9 -22.5
2399.425000 -20.7 -1.9 -22.5
2398.875000 -20.7 -1.8 -22.5
2399.775000 -20.8 -1.8 -22.5
2399.525000 -21.0 -1.5 -22.5
2398.975000 -21.1 -1.4 -22.5
2399.825000 -21.1 -1.4 -22.5
2398.525000 -21.3 -1.2 -22.5
2398.625000 -21.4 -1.2 -22.5
2398.825000 -21.5 -1.1 -22.5
Measurement Setti ngs
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
2483.500000 26000.000000 1 1
Spurious
0T
D +4

Levelin dBm

200 300 400500 20G26G

30k 5060 BOO0M 001G 26 3G 4GHG 6 810G
FrequencvinHz
Lirit e Threshad Surm Lesd X Critical
X Final Critical 2 Fail Pass
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UNIFIED
COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

Levelin dBm

2389175

Fnatdess 2399175000Hz

Surm Leve

23495

2400

Freaquency in MHz

Lirrit

2405

2409175

Minimum Emission Bandwidth 6 dB (2437 MHz; 24.000 dBm; 40 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2437.000000 32.850000 0.500000 2419.475000 2452.325000
DUT Frequency Max Level Result
(MHz) (dBm)
2437.000000 15 | PASS
6 dB Banchvicith
5 e

Levelin dBm

B

2410 2420

2430 2440

Freauency in MHz

Bandwidth

2450 2460

2470 247y
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UNIFIED
% COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

Att

Spectrum

Ref Level -5.00 dBm

B

SGL Count 100/100

@ RBW 100 kHz
15 de  SWT 94.7 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

-10 dBm

prd

-20 dBm

.J

T

—

-30 dBm

-40 d

-50 dBm:

v

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 2.437 GHz

1600 pts

Span 80.0 MHz
1

Power Spectral Density (2437 MHz; 24.000 dBm; 40 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2437.000000 2434.495078 | -16.398 8.0 | PASS

Ports

Port State
1 | used
2 | used
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% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

Fower Spectral Densiy

10T
D -
e
g
c -20
2
3
-40
2407 2420 2430 2440 2480 2460 2467
Freauency in MHz
Connectar 1 Connectar 2 Surn Lesel Lirrit L 2 FsD

Occupied Channel Bandwidth 99% (2437 MHz; 24.000 dBm; 40 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2437.000000 36.750000 2418.375000 2455.125000
DUT Frequency Result
(MHz)
2437.000000 | PASS

99 %% Banchvicth

1571
101

1 e

Levelin dBm

2397 2410 2420 2430 2440 2450 2460 2470 2477
Freauency in MHz

Bandwidth
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W/ UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

Spectrum EAn

Ref Level 10.00 dBm @ RBW 500 kHz

o Att 20de  SWT 18.9ps @ VBW 2 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

0 dem
-10 dBm

-20 dém / ,\—\
-30 dBm - /// \r\M

M\/ W ‘/\J\V_M

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz 320 pts Span 80.0 MHz
]

T
L JU J CERRRRRED wa

Date: 20.DEC.2023 05:45:47

Tx Spurious Emission (2437 MHz; 24.000 dBm; 40 MHz)

Result
DUT Frequency Result
(MHz)
2437.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level | Margin | Limit
(MHz2) (dBm) | (dB) | (dBm)
2399.475000 -22.3 1.4 -21.0
2399.525000 -22.5 15 -21.0
2399.125000 -24.4 3.4 -21.0
2398.625000 -24.4 3.4 -21.0
2399.825000 -24.4 3.4 -21.0
2399.425000 -24.4 34 -21.0
2399.175000 -24.5 3.5 -21.0
2399.775000 -24.5 3.5 -21.0
2398.575000 -24.6 3.6 -21.0
2399.575000 -24.7 3.8 -21.0
2397.625000 -24.7 3.8 -21.0
2399.725000 -24.9 3.9 -21.0
2398.875000 -24.9 3.9 -21.0
2399.875000 -24.9 3.9 -21.0
2399.225000 -25.0 4.1 -21.0
TR8690_UMR-Industrial_FCC_15.247_WiFi_Annex Page 31 of 37

PROPRIETARY



UNIFIED
% COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

2483.500000

(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
26000.000000 1 1

Spurious

Levelin dBm

M

30

Lirrit

b060  BOTO0M

200 300 400500 8001G

FrequencvyinHz

Surn Lesl

2G 3G 4GEGE 810G

X Critical

20G26G

Final Critical

Minimum Emission Bandwidth 6 dB (2452 MHz; 24.000 dBm; 40 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2452.000000 27.250000 0.500000 2437.325000 2464.575000
DUT Frequency Max Level Result
(MHz) (dBm)
2452.000000 -1.9 | PASS
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UNIFIED
% COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

£ dB Banchyicth
5 _—
D -
] WW
5 -0
© u
c
= 304
2 J
3 a0
_50 +
_EU + _
2412 2420 2430 2440 2450 2460 2470 2480 249z
Freauency in MHz
Bandwidth
Spectrum l [%]
Ref Level -5.00 dBém @ RBW 100 kHz
Att 15 de  SWT 94.7 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
-10 dBm
-20 dBm W ! i
WM
-30 dBm
-40 dBm / \MM
50 dBm Ml‘.ﬂ e
-70 dBm &
-80 dem
-90 dem
-100 dBm
CF 2.452 GHz 1600 pts Span 80.0 MHz
J J GIEIED o
Dat 0.DEC.2023 05:48:09
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427 West 12800 South, Draper, UT 84020

UNIFIED
% COMPLIANCE
LABORATORY

Power Spectral Density (2452 MHz; 24.000 dBm; 40 MHZz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2452.000000 2449.487579 | -19.599 8.0 | PASS
Ports
Port State
1 | used
2 | used
Fower Spectral Density
10
D +4
S
m
©
£
g
(]
-

2422 2430 2440 2450 2460 2470 2482
Freauency in MHz
Connector 1 Connector 2 Surn Leve Lirit L F=D

Occupied Channel Bandwidth 99% (2452 MHz; 24.000 dBm; 40 MHZz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2452.000000 35.750000 2434.125000 2469.875000
DUT Frequency Result
(MHz)
2452.000000 | PASS
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% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

99 % Banchwictth

W

Levelin dBm

ol ssaso s |

2412 2420 2430 2440 2450 2460 2470 2480 249z
Freauency in MHz

Bandwidth

Spectrum ::An

Ref Level 0.00 dBm @ RBW 500 kHz
o Att 10de SWT 189 pus @ VBW 2 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
-10 dBm SARNGS
JNV\f\/ \‘M\\\,\,
[ -

] \
o \

-40 dBm:
ot 5 T

-60 dBm

-70 dBm

-80 dBm:

-90 dBm

CF 2.452 GHz 320 pts Span 80.0 MHz

Jj ) L

Date: 20.DEC.2023 05:49:58

Tx Spurious Emission (2452 MHz; 24.000 dBm; 40 MHz)

Result
DUT Frequency Result
(MHz)
2452.000000 | PASS

Final measurements
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% UNIFIED
COMPLIANCE
427 West 12800 South, Draper, UT 84020
LABORATORY P
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
19122.741000 -30.4 6.1 -24.4
24720.962837 -30.9 6.6 -24.4
19177.856075 -31.1 6.8 -24.4
24759.175955 -31.2 6.8 -24.4
15818.041132 -31.7 7.3 -24.4
17858.033757 -31.7 7.3 -24.4
17816.881168 -31.8 7.5 -24.4
19829.683690 -31.8 7.5 -24.4
25505.801498 -31.9 7.5 -24.4
25110.442697 -31.9 7.5 -24.4
15778.358278 -31.9 7.5 -24.4
17802.918682 -31.9 7.6 -24.4
24721.697705 -32.0 7.6 -24.4
19831.153425 -32.0 7.6 -24.4
19835.562631 -32.0 7.6 -24.4
Measurement Setti ngs
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2350.000000 1 1
2350.000000 2483.500000 2 1
2483.500000 26000.000000 1 1
Spurious
107
D +4
_20 =+

Levelin dBm

200 300 400500

2G

3G 4GEGE 8

30M  SOB0 0O0M B001G 10G 20G26
Freauency inHz
Lrit o Threshdd Sum Level X Criticl X Final Critical
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W/ UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

-- End of Report -
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