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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: WARMBOARD INC
8035 SOQUEL DR
APTOS, CA 95003, U.S.A.

EUT DESCRIPTION: THERMOSTAT WITH LORA WIRELESS
COMMUNICATION
MODEL.: WTS-01
SERIAL NUMBER: FCC-LoRa Output (CONDUCTED)
TWS-KEUNING A6 (RADIATED)
DATE TESTED: MARCH 15, 2019 TO MARCH 28, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Page 5 of 46

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

Approved & Released For
UL Verification Services Inc. By:

v

Prepared By:

s

FRANCISCO DE ANDA
PROJECT LEAD
UL Verification Services Inc.

Reviewed By:

1’\ //@“/

Nl

ERIC YU
TEST ENGINEER
UL Verification Services Inc.

TINA CHU
SENIOR PROJECT ENGINEER
UL Verification Services Inc.

Page 6 of 46

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,

RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also

identified in the test results sections.

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd.

0 Chamber A (ISED:2324B-1)

Chamber D (ISED:22541-1)

Chamber | (ISED: 2324A-5)

0 Chamber B (ISED:2324B-2)

Chamber E (ISED:22541-2)

Chamber J (ISED: 2324A-6)

[0 Chamber C (ISED:2324B-3)

Chamber F (ISED:22541-3)

Chamber K (ISED: 2324A-1)

00X |d

Chamber G (ISED:22541-4)

Chamber L (ISED: 2324A-3)

oigo|igio

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a thermostat with LoRa 915 MHz wireless communication, and is categorized as
Digital Transmission System (DTS).

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
903 - 927 LoRa 17.21 52.60

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB trace antenna with a maximum gain of -10.76 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Version 022419
The firmware installed in the EUT during testing was Version 022419

5.5. WORST-CASE CONFIGURATION AND MODE

Band edge and radiated emissions were performed with the EUT set to transmit at the channel
with highest output power as worst-case scenario.

The EUT is mounted on wall at Z-Portrait orientation only. Therefore, all final radiated testing
was performed with the EUT in Z-Portrait orientation.
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5.6. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Description Manufacturer Model Serial Number FCC
ID/DoC
Laptop Sony PCG-31113L 54042658 0003472 DoC
Laptop AC/DC Sony VGP-AC19V32 148095531 0289840 DoC
adapter

I/O CABLES (CONDUCTED TEST)

I/O CABLE LIST

Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
1 AC 1 AC Unshielded 15 | ACMainsto AC/DC
adapter
2 DC 1 DC Unshielded 18 | AC/DC adapterto
laptop
3 USB 1 Serial ports Shielded 0.95 Laptop to EUT
4 Antenna 1 SMA Unshielded 0.18 To spectrum analyzer
5 AC 1 2-prong Unshielded 1.8 To EUT
I/O CABLES (RADIATED TEST AND AC POWER LINE TEST)
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
5 AC 1 2-prong Unshielded 1.5 To EUT
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TEST SETUP-CONDUCTED TEST

The EUT is AC powered. Test software exercised the EUT.
SETUP DIAGRAM

4
EUT
Spectrum
Analyzer
> AC/DC Adapter
1
AC MAINS
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TEST SETUP- RADIATED TEST AND AC POWER LINE TEST

The EUT is AC powered. Test software exercised the EUT. Laptop was removed after test script
was started.

SETUP DIAGRAM

Antenna/Amp I
. Radiated Test
= ; Spectrum Analyzer
EUT :
5 5
AC Cord :
AC MAINS/ LISN
i Conducted Test
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6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Average Output Power:ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Power Meter, P-series single Agilent (Keyglght) N1911A T1262 1/31/2020 | 1/31/2019
channel Technologies
Power Sensor, P - series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1223 2/25/2020 | 2/25/2019
Loop Antenna 30Hz-1MHz Electro Metrics EM-6871 PREO0179465 | 5/22/2019 | 5/22/2018
Loop Antenna 100KHz-30MHz Electro Metrics EM-6872 PRE0179467 | 5/22/2019 @ 5/22/2018
Amplifier, 9KHz to 1GHz, 32dB Sonoma Instrument 310 PREQ0180174 | 5/31/2019 | 5/31/2018
Hybrid Antenna, 30MHz to 3GHz SunAR rf motion JB3 PRE0181575 8/1/2019 8/1/2018
AMPL-
Antenna, Horn 1-18GHz AR ATH1G18 PREO0189055 4/20/2019 @ 4/20/2018
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 7/30/2019 | 7/30/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179372 5/4/2019 5/4/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHz Technologies N9030A T917 1/24/2020 | 1/24/2019
Filter, BRF 902 to 928MHz MICRO-TRONICS BRC50722 T1846 8/16/2019 | 8/16/2018
Filter, Highpass 1.2GHz MICRO-TRONICS HPM50108 PRE0182423 9/4/2019 9/4/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 2/14/2020 | 2/14/2019
LISN for Conducted Emissions FCC LISN
CISPR-16 FCC INC. 50/250 T1310 6/15/2019 | 6/15/2018
Test Software List
Radiated Software UL UL EMC Ver 9.5, Jan 11, 2019
Antenna Port Software UL UL RF Ver 9.4.1, Feb 19, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

RESULTS
Date: 3/15/2019
Test Engineer: 10649 JR
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle |Correction Factor|Minimum VBW
(msec) | (msec)| (linear) (%) (dB) (kHz)
LoRa 15.396 | 17.096 0.901 90.05% 0.45 0.065

APv9.3.2(010719),452

MultiView | Spectrum
Ref Level 97.00 dBuv ® RBW [CISPR) 1 MHz SGL
® Att 10 dB @ SWT 50 ms ® VBW 50 MHz Frequency 903.0000000 MHz
Input iDC PSS Off  Notch Off
1 Zero Span
90 depy
80 dBpY
70 dBpY
50 dBpY
40 dBpY
30 depy
20 dBpy
10 depy
0 depy
CF 903.0 MHz 8000 pts 5.0 ms/
2 Marker Table
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 28.65983 ms 58.65 dBpVv
D1 M1 1 15.39567 ms 1.22 dB
D2 M1 1 17.09589 ms 1.46 dB

] [II'E deviation from self alignment. Gonsider 0.3 dB additional level ur '] Ready lllllllll (e 150':;352;';3 W @
07:58:03 15.03.2019

DUTY CYCLE PLOTS
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

Channel Frequency 99% Bandwidth
(MHZz) (MH2z)
Low 903 0.5711

Middle

915

0.5630

High

927

0.5603

[ Koyt Spectram e - 49,84 IN2ISISL1068, Cond 8 e [ Keyoght Spectram Ansyae: - APo3A TZIBISLIGS, Cord =5 ]
L & 90 e sk [ | L i o SENSETN 112615 1 Mar 25, 2018 aw
iCenter Freq 015.000000 MHZ | Center Freq: $15.000000 MH Radio Std: N 1 Center Freq: $15.000000 MH: Radio Std: No
enter Freq 815.000000MHz | S0 e ™ avaioks 2020 oo LLULE e L Freemun kg 2oy
AFGainlow | #Aten: 4068 Radio Deviee: BTS Res BW| HFGainlow  #Aten: 40 4B Radio Device: BTS Res BW)|
10.000 kHz| 20.000 kHz|
Ref Offset 10.44 4B Auto Man Ref Offset 10.44 dB Auto Man|
"I dBldiv Ref 30.00 dBm ! ) dBidiv Ref 30.00 dBm
g og
Video BW| Video BW
36.000 kHz| 62.000 kHz|
Auta Man| Auto Man|
Center 915 MHz Span 3 MHz| B Center 915 MHz Span 3 MHz B}
#Res BW 10 kHz #VBW 36 kHz Sweep 28.4ms Filter Type | #Res BW 20 kHz #VBW 62 kHz Sweep 7.2 ms Filter Type |
Gaussian Gaussian
Occupied Bandwidth Total Power 24.7 dBm Occupied Bandwidth Total Power 25.9 dBm
571.14 kHz 562.97 kHz
Transmit Freq Error -13.167 kHz % of OBW Power 99.00 % Transmit Freq Error -22.749 kHz % of OBW Power 99.00 %
x dB Bandwidth 710.5 kHz x dB -26.00 dB x dB Bandwidth 715.4 kHz x dB -26.00 dB
usc sTarus wsa sTarus
[ eyt Spectram Amlyzes - APSA LUZISISL 10605, Cord & e
L G I I E N 11:28:39 AM Mar 26, 2019
enter Freq 927.000000 MHz Center Fraq: 927.000000 MHz Radio Std: None Frequency
[———— NFE =+ Trig: FreeRun AvalHeld: 20:20
AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.44 dB
0 dBdiv Ref 30.00 dBm
Log
Center Freq
927.000000 MHz|
Center 927 MHz Span 3 MHz CF Step
#Res BW 10 kHz #VBW 30 kHz Sweep 28.73ms 300,000 kHz]
Auto Man
Occupied Bandwidth Total Power 24.8 dBm
560.31 kHz Freq Offset
Transmit Freq Error -16.912 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 724.7 kHz x dB -26.00 dB
—
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8.3.

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 903 0.681 0.5

Middle

915

0.693

0.5

High

927

0.684

0.5

[ Koyt Spectram e - 49,84 IN2ISISL1068, Cond 8 [ Feyoght Spectrum Arslyae: - APY 4 LNZISISL 10645, =)
T R 9 L i £ 1052 20
. Havg Type: RMS ! Freavency
anter Freq B3 0003?0 Mﬂin. Vida =s= Trig: FreeR R um.‘.];?o m,‘;ig Vs <= Trig: Free Run AugiHo: 1001100
IFGain:Low #Atten: 40 dB IFGainLow #Aten: 40 4B
Auto Tune, Auto Tune|
Ref Offset 10.44 dB Ref Offset 1044 dB
0 g5l Ref 30,00 dBm 19d8/iv__Ref 30,00 dBm
Center Freq| Center Freq
03.000000 MHz| 915.000000 MHz|
N ) y ¢
" StartFreq StartFreq|
01500000 MHz| 913500000 MHz|
Stop Freq Stop Freq|
804500000 MHz| 916.500000 MHz|
CF Step CF Step
300,000 kHz 300,000 kHz
lAuto Man Auto Man
Freq Offset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
i .
Center 903,000 MHz Span 3.000 MHz|[-°8 Lo Center 915,000 MHz Span 3.000 MHz [-°0 &
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
o stamus a p—

4

=T
0551
#Avg Type: RMS ™ Frequency
AvgiHeld: 100100
Auto Tune|
Ref Offset 1044 4B
zglr div Ref 30.00 dBm
Center Freq|

927 000000 MHz|

StartFreq|
925 500000 MHz|

Center 927.000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz,

StopFreq|
928500000 MHz|

CF Step
300,000 kHz
Man

Freq Offset]
0 Hz|

Lo

Scale Type,

o Lin]

Sweep 1.533 ms (1001 pts)

HIGH CHANNEL
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FCC ID: 2ASM7-WTS01 IC: 24839-WTS01
8.4. OUTPUT POWER
LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.44 dB (including 10 dB pad and 0.44 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
Tested By: [10649 JR
Date: 3/22/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 903 17.15 30 -12.85
Middle 915 17.18 30 -12.82
High 927 17.21 30 -12.79
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DATE: APRIL 08, 2019

IC: 24839-WTS01

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.44dB (including 10 dB pad and 0.44 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
Tested By: (10649 JR
Date: 3/22/2019
Channel Frequency AV power
(MHz) (dBm)
Low 903 17.02
Middle 915 17.06
High 927 17.09
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FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 903 4.93 8 -3.07
Middle 915 5.00 8 -3.00
High 927 5.02 8 -2.98
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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9.2. TRANSMITTER BELOW 1 GHz

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (LOW

CHANNEL)

HORIZONTAL RESULT

APv9.3.2(010719),452

Input 1DC PSS

1 Frequency Sweep

-20 dBm

Off  Notch

Off

MultivView | Spectrum E]
Ref Level -10.00 dBm @ RBW 100 kHz
@ Att 10 dB ® SWT 100 ms ® VBW 300 kHz Mode Auto Sweep Frequency 900.0000000 MHz

o TPk Max & 2Pk Max

-30 dBm

-40 dBm

-50 dBm

-60 dBm

IEEE— L -G 250 0B
-70 dem
-50 dem A
-50 dem
-100 dem
CF 900.0 MHz 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-value Function Function Result |
M1 1 903.2 MHz -44.27 dBm
M2 902.0 MHz -81.51 dBm
M3 1 928.0 MHz -81.12 dBm
M 1 897.8 MHz -80.48 dBm
M5 i 936.56 MHz -80.01 dBm
] |ire deviation from seif alignment. Gonsidar 0.2 dB additional levelur =] Measuring... @EANKNAHD e 15.03.2019 W %

08:48:02 15.03.2019
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VERTICAL RESULT

APv9.3.2(010719),452

MultiView | Spectrum [3

Ref Level -10.00 dBm @ RBW 100 kHz
@ Att 10dB ® SWT 100 ms ® VBW 300kHz Mode Auto Sweep Frequency 900.0000000 MHz
Input iDC  PS off  Notch Off

1 Frequency Sweep o 1Pk Max @ 2Pk Max

=20 dBm

-30 dBm

-40 dBm

-50 dBm

EE— 1 55710 B |
-60 dem
-70 dem
-80 den r
-90 dem
-100 dBm
CF 900.0 MH=z 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-value | Y-Value Function Function Result |
M1 1 903.0 MHz -35.71 dBm
M2 1 902.0 MHz -§1.34 dBm
M3 1 928.0 MHz -80.78 dBm
Ma 1 892.21 MHz -81.18 dBm
M5 1 934.39 MHz -81.42 dBm

] [II'E deviation from self alignment. Consider 0.2 dB additional level ur '] Measuring... ERRRRREED L. 15[33?42'::?;3 Belleyel -
08:40:38 15.03.2019
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-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (HIGH
CHANNEL)

HORIZONTAL RESULT

APv9.3.2(010719),452

MultiView | Spectrum [3

Ref Level -10.00 dBm @ RBW 100 kHz

@ Att 10dB ® SWT 100 ms ® VBW 300kHz Mode Auto Sweep Frequency 900.0000000 MHz
Input iDC  PS off  Notch Off

1 Frequency Sweep o 1Pk Max

=20 dBm

-30 dBm

-40 dBm

-50 dBm

60 dE|

-60 dem
-70 dem
B0 B
-90 dem
-100 dBm
CF 900.0 MH=z 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Yalue Function Function Result |
M1 1 927.17 MHz -41.94 dBm
M2 1 902.0 MHz -80.19 dBm
M3 1 928.0 MHz -81.23 dBm
Ma 1 892.21 MHz -79.63 dBm
M5 1 951.38 MHz -78.74 dBm

] [II'E deviation from self alignment. Consider 0.3 dB additional level ur '] Measuring... EERRRERRN L= 2113::'[?']'?;2 Ref Level -

14:00:26 21.03.2019
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VERTICAL RESULT

APv9.3.2(010719),452

& Att
Input

=20 dBm

Multiview | Spectrum

Ref Level -10.00 dBm
10dB ® SWT 100 ms ® VBW 300kHz Mode Auto Sweep

10C PSS

1 Frequency Sweep

(-]

@ RBW 100 kHz

off  Notch Off
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-30 dBm
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-50 dBm

14:04:31 21.03.2019

[ — 57 770 dbm |
-70 derm
=80, 38 m—
-0 dBm
-100 dBm
CF 900.0 MH=z 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 927.17 MHz -37.74 dBm
M2 1 902.0 MHz -80.44 dBm
M3 1 928.0 MHz -81.72 dBm
Ma 1 . z - . m
M5 1 961.57 MHz -79.18 dBm
] |ire deviation from seif alignment. Gonsider 0.3 dB additional levelur = | Measuring... LHANAHAED i W
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HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH FILTER

LOW CHANNEL RESULTS

95LIL Fremont - Chamber J 2818 Mar 19 13:28:28
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VERTICAL

Page 29 of 46

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 192.0094 43.77 Pk 174 -30.5 0.5 31.17 43.52 -12.35 0-360 99 H
191.9965 37.27 Qp 174 -30.5 0.5 24.67 43.52 -18.85 82 196 H
2 106.2647 40.3 Pk 18 -30.9 0.5 27.9 43.52 -15.62 0-360 101 \%
106.2604 22 Qp 18 -30.9 0.5 9.6 43.52 -33.92 317 320 \4
3 216.1021 50.96 Pk 16.4 -30.3 0.5 37.56 46.02 -8.46 0-360 101 H
216.0029 49.13 Qp 16.4 -30.3 0.5 35.73 46.02 -10.29 129 148 H
4 824.9812 38.91 Pk 27.6 -28.1 0.5 38.91 46.02 -7.11 0-360 101 H
825.0258 30.64 Qp 27.6 -28.1 0.5 30.64 46.02 -15.38 173 102 H
5 215.9021 49.41 Pk 16.4 -30.3 0.5 36.01 43.52 -7.51 0-360 198 \%
216.0239 43.29 Qp 16.4 -30.3 0.5 29.89 46.02 -16.13 251 139 \4
6 674.9617 38.67 Pk 25.7 -28.7 0.5 36.17 46.02 -9.85 0-360 101 \4
675.0015 36.83 Qp 25.7 -28.7 0.5 34.33 46.02 -11.69 185 116 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.
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MID CHANNEL RESULTS
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 156.0026 37 Pk 18.3 -30.6 0.5 25.2 43.52 -18.32 0-360 299 H
155.9863 35.54 Qp 18.3 -30.6 0.5 23.74 43.52 -19.78 246 169 H

2 60.0978 40.56 Pk 133 -31.2 0.5 23.16 40 -16.84 0-360 101 \%
60.0312 26.51 Qp 13.3 -31.2 0.5 9.11 40 -30.89 50 107 \4

3 239.9052 50.16 Pk 17.5 -30.2 0.5 37.96 46.02 -8.06 0-360 101 H
239.77021 42.09 Qp 175 -30.2 0.5 29.89 46.02 -16.13 237 100 H

4 874.9877 41.24 Pk 27.8 -27.5 0.5 42.04 46.02 -3.98 0-360 101 H
874.9997 41.48 Qp 27.8 -27.5 0.5 42.28 46.02 -3.74 182 103 H

5 239.9052 47.39 Pk 175 -30.2 0.5 35.19 46.02 -10.83 0-360 198 \%
* 240.0049 44.54 Qp 17.5 -30.2 0.5 32.34 46.02 -13.68 110 113 \4

6 874.9877 35.31 Pk 27.8 -27.5 0.5 36.11 46.02 -9.91 0-360 101 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.

Page 32 of 46

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019

IC: 24839-WTS01

HIGH CHANNEL RESULTS

9I:UL Fremant — Chamber J 2819 Mar 28 18:58: 41
Rodiated Emissions - 3 Meters
Project Number: 12727679
e Client Warmboord INC
Config-EUT + Suppart Equipment
Mode:Be low 16Hz High
75} Tested by: 18649
R e e
B e e S
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3 ASpaPR T TE TARUU R I
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351
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15 M-‘-w.
W-qu s
S
36 (=L 1aga
Frequency (MHz)
Fonge () I Ref/ftin  Debifng Fode Suop Pis  Foups/fods  Fosition Range (o) RBHA Ref7tin  Dot/vg Mode Sucep Piz  Fowpa/fiod  Position
%200 12Bk(-GEI/IN TI/IB PEHLoPur-Uides dmecifuto) 408 HAH B-Fdeq | 3:206-1908 [2k(-6BI/M TR PEAKLogRur-Uiden lnoec(fut) 0958 HA B-36Gdegs H
Below 1GHz_Mid. DAT Fev 9.5 11 Jon 2819

HORIZONTAL

9ELJL Frement - Chamber J 2819 Mor 28 18:58:41
| ! : Radiated Emizsions — 3 Meters
| |Project Number: 12727679
B Client :Warmboard INC
Config:EUT + Support Equipment
Mode :Below 16Hz_High
1 OO OSSO SOOI SETSOOUUN SRR SOUUUU STt SO Tested by |B649
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3 ASprEPR I T TEELYY D J Sk
@
o
____________ 5
35 . i
4 | ‘| ; ;
i A
b IMMRW} | 'J i H
’ [ W ! !
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Rarge (W) REUAUBY i Ref/Attn  Det/Fvg Mode Sumep Pio ‘ﬁt‘paiﬂode P.u:\tiuﬂ Rﬂr\gc ["H.!‘ ;‘B.WUW ) Ref/fttn  Det/fvg Mode Sueop Pb ‘S‘Wamﬂdc Pasition
Below 1GHz_Mid. DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 156.0026 36.53 Pk 18.3 -30.6 0.5 24.73 43.52 -18.79 0-360 198 H
156.0084 35.5 Qp 18.3 -30.6 0.5 23.7 43.52 -19.82 242 161 H

4 105.8396 39.04 Pk 17.9 -30.9 0.5 26.54 43.52 -16.98 0-360 101 \%
105.713 22.31 Qp 17.8 -30.9 0.5 9.71 43.52 -33.81 360 203 \4

2 *251.9067 48.78 Pk 17.4 -30.2 0.5 36.48 46.02 -9.54 0-360 101 H
*251.9988 47.06 Qp 17.4 -30.2 0.5 34.76 46.02 -11.26 94 145 H

3 874.9877 39.85 Pk 27.8 -27.5 0.5 40.65 46.02 -5.37 0-360 101 H
875.0131 33.99 Qp 27.8 -27.5 0.5 34.79 46.02 -11.23 26 165 H

5 216.0021 47.36 Pk 16.4 -30.3 0.5 33.96 46.02 -12.06 0-360 198 \%
215.9959 44.42 Qp 16.4 -30.3 0.5 31.02 43.52 -12.5 163 210 \4

6 874.9877 35.28 Pk 27.8 -27.5 0.5 36.08 46.02 -9.94 0-360 101 \4
875.0194 32.49 Qp 27.8 -27.5 0.5 33.29 46.02 -12.73 139 201 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.
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REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

9.3. TRANSMITTER ABOVE 1 GHz
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont - Chomber J 2819 Mar 22

Radiated Emissions 3-Meters

15 117
. 5:87:1

Project Mumber: 2727679

1895 Cl lant : Warmboard INC
Config:EUT + Suppart Equipment
Mode: Rhove 16Hz_Low
U SR Tested by: 10649
B85
Feak Lin dBull/m?
75
2
3
S S SUUSS S NSNS ——
a
a
~ Avg Limit (dBulM/m)
55 S e e P

MMM'#W

1 18 18
Frequency (GHz)
Farge (5] ol Ref/Alin  Dslifng Mode Sunep Pls  #5ups/fode  Position Rarge (6iiz) REMVE Ref/Abin  Dot/vg Mode Sucep Plz  Foupo/fiods Fosiion
113 INCGoED/3Bk  1EI1B PERK/Par Pug(ANS)  1Emsectiuto) 9981 HAKE O-Xldegs H | 3318 IHC-680/ 38k 8342 PERK/Pur fg(RS] 1 dscclfsta) 1Bk MAM B-%8degs K
Pbove 1GHz_High.DAT Rev 9.5 11 Jon 2819
| .‘EUL Frement - Chamber J 2819 Maor 22 15:87:17
Radiated Emissions 3-Meters
Pro ject Number!|2727679
185} Client:Warmboard INC
Config:EUT + Suppart Equipment
Mode: Rhove 16Hz_Low
D) e eeeeeeeeee s sssssss e essese e e Tested by 1B649
85
Fe Lin dBull/m)
75
c
3
S BB
@
o o
= Avg Limit (dBul/m)
b e
>
z 5
o 5 6
45 { 2
i T T e e e . T T e e e R
25
1 18 18
Frequency (GHz)
Forge (5] FEUEN Ref/ftin  Det/fng Mode ) Pz Fowpaifods  Fosition Farge (o) RBHAE Ref/Atin  Dot/fvg Mode Suzep Piz  Fowpa/fiod  Pasition
Pbove 1GHz_High.DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl DC Filter Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE01890 IFitr/Pad Corr PRE0182 Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) 55 (dB/m) (dB) (dB) 423(dB) | (dBuvim) (dB)
1 *2.708 4752 PK2 29.6 -25.5 0 1 52.62 - - 74 -21.38 134 217 H
*2.709 40.17 MAv1 29.6 -25.5 0.45 1 45.72 54 -8.28 - - 134 217 H
2 *2.709 47.07 PK2 29.6 -25.5 0 1 52.17 - - 74 -21.83 119 105 \4
*2.709 39.27 MAv1 29.6 -25.5 0.45 1 44.82 54 -9.18 - - 119 105 \4
3 7.223 38.21 PK2 38.2 -27.6 0 1 49.81 - - - - 67 110 H
4 *8.125 38.87 PK2 37.9 -26.8 0 1 50.97 - - 74 -23.03 60 254 H
*8.127 27.37 MAv1 37.9 -26.9 0.45 1 39.82 54 -14.18 - - 60 254 H
5 *8.129 40.59 PK2 37.9 -26.8 0 1 52.69 - - 74 -21.31 80 258 \4
*8.129 28.2 MAv1 37.9 -26.8 0.45 1 40.75 54 -13.25 - - 80 258 \
6 *9.032 37.02 PK2 38.9 -24.7 0 1 52.22 - - 74 -21.78 91 126 \4
*9.032 26.63 MAv1 38.9 -24.7 0.45 1 42.28 54 -11.72 - - 91 126 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

MID CHANNEL RESULTS

| .‘EUL Fremant — Chamber J 2819 Mar 22 I14:25:38
Radiated Emissions 3-Meters
Project Number: 12727679
2 OSSOSO USSR SR €1 larrt : Harmboored THC
Config:EUT + Suppart Equipment
Mode :Ahove 1GHz Mid
S S Tested by: 10643
B5
Feak Limit CdBull/m)
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~ Avg Limit (dBul/m2
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1:1=3 1N(-BaB)/ 3Bk 187718 PERK/Pur Fvg(RIS 189nzecifuto) 9881 HAKH B-3ldegs H 3 1M(-6aE)./38) w2 FEA/Fur Avg(RMS] 1 dsec(Auto) 188 HAH B-368degs H
fbove 1GHz High. DAT Rev 9.5 11 Jon 2819
| .‘EUL Fremant — Chamber J 2819 Mar 22 I14:25:38
Radiated Emissions 3-Meters
Project Number: 12727679
2 OSSOSO USSR SR €1 larrt : Harmboored THC
Config:EUT + Suppart Equipment
Mode :Ahove 1GHz Mid
S S Tested by: 10643
85
Feak Limit C(dBull/m)
75
s
3
T R e
@
a
~ Avg Limit (dBul/m2
55k
a &
) 3 5
45} =
L O———— ot ol
e
1 18 18
Frequency (GHz)
Range (G2 REU/UGY Ref/ftin  Del/fvg Mode Suzep Pte  #5wpa/Mode  Position Range (6Hz) FAW/VEL Ref/fttn  Det/fvg Mode Susep Ptz #Supa/Mode  Pozition
fbove 1GHz High. DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Filter Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE018905 Fltr/Pad Corr PRE018242 Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(@Buv) 5 (dB/m) ) (@8) 3(dg) (dBuvim) (d8)
1 *2.744 46.76 PK2 294 -25.5 0 1 51.66 - - 74 -22.34 26 103 H
*2.745 38.6 MAv1 29.4 -25.5 0.45 1 43.95 54 -10.05 - - 26 103 H
4 *2.745 47.31 PK2 294 -25.5 0 1 52.21 - - 74 -21.79 117 136 \
*2.745 40.41 MAv1 294 -25.5 0.45 1 45.76 54 -8.24 - - 117 136 \
2 *7.319 38.86 PK2 38 -27.5 0 1 50.36 - - 74 -23.64 72 120 H
*7.319 28.12 MAv1 38 -27.5 0.45 1 40.07 54 -13.93 - - 72 120 H
3 *8.233 37.03 PK2 38.4 -26.6 0 1 49.83 - - 74 -24.17 60 105 H
*8.235 27.01 MAv1 384 -26.6 0.45 1 40.26 54 -13.74 - - 60 105 H
5 *7.319 40.41 PK2 38 -27.5 0 1 51.91 - - 74 -22.09 98 131 \
*7.319 29.19 MAv1 38 -27.5 0.45 1 41.14 54 -12.86 - - 98 131 \
6 *8.235 39.41 PK2 384 -26.6 0 1 52.21 - - 74 -21.79 82 144 \
*8.235 27.85 MAv1 38.4 -26.6 0.45 1 41.1 54 -12.9 - - 82 144 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019
IC: 24839-WTS01

HIGH CHANNEL RESULTS

1 II__UL Fremont — Chamber J 2819 Mar 21 15:22:19
5
Radicted Emissions 3-Meters
= Project Number: 127276739
8 Clint:Warmbaard INC
Config:ELT + Support Equipment
Mode :Fbove 1GHz High
g5l | Tested by: 18643
= L OSSN S SRS SRSt SR R
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BUICK - FCC Port!SC 2.4GHz RSE.TST Fev 9.5 11 Jon 20819
| IEUL Fremont — Chamber J 2819 Mar 21 15:22:19
5
Radioted Emizsions 3-Meters
= Froject Number: 12727679
14 Client Warmboard INC
Config:EUT + Support Equipment
Mods:Rbave 1GHz_High
T OSSO SOOI Tested by 18649
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VERTICAL
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Filter Corrected Avg Limit Margin Peak PK Azimuth Height Polarit
(GHz) Reading PRE018905 Fltr/Pad Corr PRE0182423 Reading (dBuV/m) (dB) Limit Margin (Degs) (cm) y
(dBuv) 5 (dB/m) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)

1 1.854 47.41 PK2 26.5 -26.1 0 1 48.81 - - - - 86 148 H
2 *2.781 46.84 PK2 293 -25.5 0 1 51.64 - - 74 -22.36 104 124 H
*2.781 37.8 MAv1 29.3 -25.5 0.45 1 43.05 54 -10.95 - - 104 124 H

4 *2.78 46.93 PK2 29.3 -25.5 0 1 51.73 - - 74 -22.27 185 103 \
*2.781 38.23 MAv1 293 -25.5 .45 1 43.48 54 -10.52 - - 185 103 \

3 *8.343 36.15 PK2 37.7 -26.5 0 1 48.35 - - 74 -25.65 36 102 H
*8.343 25.92 MAv1 37.7 -26.5 0.45 1 38.57 54 -15.43 - - 36 102 H

5 *7.416 40.75 PK2 37.7 -27.6 0 1 51.85 - - 74 -22.15 110 253 \
*7.415 28.47 MAv1 37.7 -27.6 .45 1 40.02 54 -13.98 - - 110 253 \

6 *11.127 35.31 PK2 39.1 -23.3 0 1 52.11 - - 74 -21.89 165 169 \4
*11.124 248 MAv1 39.1 -23.3 .45 1 42.05 54 -11.95 - - 165 169 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E3V1
FCC ID: 2ASM7-WTS01

DATE: APRIL 08, 2019

IC: 24839-WTS01

9.4.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

! *‘H_IL Fremont - Chamber J 2819 Mar 27 B9:31:31
; RF Emissions
1B Project Number:|
Equipment
Mode :Below 3@MHz_Worst Case
ap Teated by:18549
78 Peak. Limit. (dBulim)
—
5B
T e
Ll — |
s P s
ki Te—
7 16 +
o it By
: e, ;
1B ot Y
A I i ﬂ
-3B r\J rr fl
V\"-ﬁl- o 1]
ST I, % L
Bes1 1 1 ] 34
Freguency [MHz)
Range (! Sueep Pts  #Sups/Mode Fosition Range (HHz) REABU Ref/fttn  Det/fvg Mode Sueep Pts  ¥owpaMode  FPosition
1685 15 Bdasec(iuto) gk MAXH &-Jtadecs
5 43 futo z HxH 5 Jhecs 7:1-1.785 18k (-181/ 38k 5770 FEE/Pur Aeg(RNS)  Futo T HAM 8- e
a1 fut 16k FH B-J6Adacs 8:1.785-30 1Bk(-1B1/32k  E7/D PERE/Fur Arg(FHE) o T HRH B-S60degs
FCC 15.2689 Below 38MHz.TST Rev 9.5 11 Jon 26819
Below 30MHz Data
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuv) (ACF) 300m dBuVolts dBuV/m) dBuV/m) dBuV/m) (dBuV/m)
1 .01615 21.06 Pk 59.5 -28.5 -80 -27.94 63.42 -91.36 43.42 -71.36 - - - - 0-360
2 .23104 14.91 Pk 56.3 -28.5 -80 -37.29 - - - - 40.34 -77.63 20.34 -57.63 0-360
4 .00939 20.46 Pk 60.9 -28.5 -80 -27.14 68.13 -95.27 48.13 -75.27 - - - - 0-360
5 .24042 13.66 Pk 56.3 -28.5 -80 -38.54 - - - - 40 -78.54 20 -58.54 0-360
Marker Frequency Meter Det Loop Antenna (ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) dBuVolts)
3 74144 15.35 Pk 56.3 -28.5 -40 3.15 30.21 -27.06 0-360
6 74144 15.16 Pk 56.3 -28.5 -40 2.96 30.21 -27.25 0-360

Pk - Peak detector
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
o Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
RESULTS
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DATE: APRIL 08, 2019

IC: 24839-WTS01

LINE 1 RESULTS

| ogUt_Frement, CA CE Roon 27 Mor 2819 15:087:36
o Conducted RFI Uoltoge
185 1 ame e Ut mhaard INC
EUT Config:EUT + Suppert Egquipment
Test Uslt/Freq: 128/68
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Freguency (MHz2
T O R ey o Ba o o T Torge W) FOWURS  RefAin  Datifvg Fade Gy P Gy
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz2) Readin Cables (dB) Reading Part 15 Margin Part 15 )Margin
g C1&C3 dBuv Class B (dB) Class B (dB)
(dBuv) QP Avg
1 .609 13.48 Qp 0 0 10.1 23.58 56 -32.42 - -
2 .609 8.49 Ca 0 0 10.1 18.59 - - 46 -27.41
3 1.212 5.62 Qp 0 1 10.1 15.82 56 -40.18 - =
4 1.212 -1.02 Ca 0 1 10.1 9.18 - - 46 -36.82
5 2.94225 5.43 Qp 0 1 10.1 15.63 56 -40.37 - -
6 2.68125 -1.61 Ca 0 1 10.1 8.59 - - 46 -37.41
7 4.84575 3.13 Qp 0 1 10.1 13.33 56 -42.67 - -
8 5.1045 -2.07 Ca 0 1 10.1 8.13 - - 50 -41.87
9 12.00075 3.87 Qp 1 2 10.2 14.37 60 -45.63 - =
10 12.00075 .35 Ca 1 2 10.2 10.85 - - 50 -39.15
11 13.56 4.27 Qp 1 2 10.2 14.77 60 -45.23 - -
12 13.56 2.47 Ca 1 2 10.2 12.97 - - 50 -37.03
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 127679-E3V1 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WTS01 IC: 24839-WTS01

LINE 2 RESULTS

I?HU_ Fremant, CA CE Room 27 Mar 2819 15:87:36
o Conducted RFI Uoltoge
185 1 ame e Ut mhaard INC
EUT Config:EUT + Support Equipment
H H i [ S Test Uslt/Freq: 128/68
gz i i SOOI SO Test By: 18649
51| SUUSPRURUN: HUUPUUSSRSPRIPRURN UEUPUPRIRHI SRUVPUUPH SUPRIPRE SRS NIPHIS PR SUUOE NOPIPRIORORINY
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Freguency (MHz2
Rarge OF  FAUUR  Faf7Rtin  Det/ivg Motk T Pl Vepiodn Lokl P FAAEL i/t Datifvg ode Swp Fir Sapatod Ll
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Readin Cables (dB) Reading Part 15 Margin Part 15 )Margin
g C2&C3 dBuv Class B (dB) Class B (dB)
(dBuV) QP Avg
13 .6045 11.39 Qp 0 0 10.1 21.49 56 -34.51 - -
14 .609 6.81 Ca 0 0 10.1 16.91 — - 46 -29.09
15 1.212 2.44 Qp 0 1 10.1 12.64 56 -43.36 = =
16 1.20975 -2.57 Ca 0 1 10.1 7.63 — - 46 -38.37
17 2.076 2.4 Qp 0 1 10.1 12.6 56 -43.4 - -
18 2.076 -3.8 Ca 0 1 10.1 6.4 — - 46 -39.6
19 3.201 2 Qp 0 1 10.1 12.2 56 -43.8 = =
20 3.201 -2.97 Ca 0 1 10.1 7.23 - - 46 -38.77
21 6.2295 -.68 Qp 0 2 10.2 9.72 60 -50.28 = =
22 6.0765 -3.18 Ca 0 2 10.2 7.22 - - 50 -42.78
23 12.00075 4.51 Qp 1 2 10.2 15.01 60 -44.99 = =
24 12.00075 1.82 Ca 1 2 10.2 12.32 — - 50 -37.68

Qp - Quasi-Peak detector
Ca - CISPR average detection
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