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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Loop Labs, Inc. DBA Notion
1530 Blake Street Suite 220
Denver, CO, 80202

EUT DESCRIPTION: NOTION SENSOR.
MODEL.: 0009
SERIAL NUMBER: f00010b, f00010c, f00010a
DATE TESTED: JANUARY 23 — MARCH 7, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 5 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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 any government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
iy f.- -.\‘l
dffmu__/ "ﬁ@‘
DAN CORONIA Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER SENIOR PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v5, ANSI C63.10-2013, 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.

Chamber A (ISED:2324B-1) O Chamber D (ISED:22541-1) [0 Chamber | (ISED:2324A-5)

[0 Chamber B (ISED:2324B-2) O Chamber E (ISED:22541-2) Chamber J (ISED:2324A-6

O Chamber C (ISED:2324B-3) O Chamber F (ISED:22541-3) [0 Chamber K (ISED: 2324A-1)
[0 Chamber G (ISED:22541-4) [0 Chamber L (ISED: 2324A-3)
O

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers

2324A-1 and 2324A-3, respectively.

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

41. 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
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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Radiated Disturbance,18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB

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

5.1. EUT DESCRIPTION

This device is an Notion sensor..

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Output Power| Output Power

(MHz) (dBm) (mW)
906-924 17.92 61.94
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a monopole antenna, with a maximum gain of 2.1dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the version 3.12.5 with RAIL adapter 2.3.7.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 30MHz was performed with the EUT set to transmit at the channel
with highest output power as worst-case scenatrio.

Radiated emissions between 30MHz and 18GHz were performed with the EUT set to transmit at
the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Sony SVP112A1CL N/A PD97260NG

I/O CABLES (CONDUCTED TEST)

1 B-pinseria 1 uUSsB Unshielded 2

TEST SETUP

The laptop and cable were used to set transmission and removed for radiated testing. For
conducted testing, the support equipment remained in place. The EUT is powered by two
standard AAA 1.5V batteries.
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CONDUCTED TEST SETUP DIAGRAM

LAPTOP

EUT
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RADIATED SETUP DIAGRAM

EUT
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6. 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
6 port rf switch, 1-18GHz Pasternack PE7159 171455 08/01/2019 | 08/01/2018
Antenna, Broadband .
Hybrid, 30MHzZ to 2000MHz Sunol Sciences Corp. JB3 PRE0181575 | 08/01/2019 | 08/01/2018
Amplifier, gglélgz to 1GHz, Sonomaégstrument 8447D T15 08/14/2019 | 08/14/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 ATO0067 03/26/2019 | 03/26/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 | 04/25/2019 | 04/25/2018
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- T1165 12/01/2019 | 12/01/2018
42
Spectrum Analyzer PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T818 06/15/2019 | 06/15/2018
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T1466 04/16/2019 | 04/16/2018
Antenna, g‘gm;"c’p 9KHZ- | - om-power Corp. AL-130R PRE0165308 | 1/08/2020 | 1/08/2019
Power Meter, P-series Agilent (Keysight)
single channel Technologies N1911A T1269 04/05/2019 | 04/05/2018
Test Software List
Description Manufacturer |Model Version
Radiated Software UL UL EMC Rev9.5,Jun 22,2018
Antenna Port Software UL UL RF Rev8.9.1, Oct 18,2018

Page 11 of 38

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

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




REPORT NO: 12696785-E2V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (6dB): ANSI C63.10-2013 Section 11.8.1

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

Power Spectral Density: ANSI C63.10 Section 11.10

Peak Output Power: ANSI C63.10-2013 Section 11.9.1.1

Conducted Spurious Emissions: ANSI C63.10-2013 Section 11.11

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6
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8. ANTENNA PORT TEST RESULTS
8.1.

LIMITS

ON TIME, DUTY CYCLE

None; for reporting purposes only.

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)
916MHz N/A N/A 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
| Keysight Spectrum Analyzer - APv931(122018) 43575 05, Conducted B [
L | RF [s0e bc | | | SENSE:INT] | [11:25:25 PMJan 31, 2019
[Center Freq 916.000000 MHz ] #Avg Type: RMS TRACE[ 7355 6 Frequency
NFE PNO: Fast —+— 1rig: Free Run Avg|Hold: 111 TYPE|A ¥y
IFGain:Low #Atten: 40 dB DeT|P
Auto Tune|
10 dBidiv Ref 30.00 dBm
Log
00— Center Freq
10.0 916.000000 MHz
000
ne StartFreq
2 916.000000 MHz
00
-40.0
Stop Freq
-50.0
916.000000 MHz
£0.0
Center 916.000000 MHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz Sweep 100.0 ms (1001 pts), 8.000000 MHz
i i Man
1 A2 t (A 500.0us (A)  -0.018dB
2 N t §00.0 7.880 dB
3 a2 t () 1.800 ms () 0.000 dB FreqOffset
4 OHz
5
6
7
8 Scale Type
9
10 i
11 Log Lin
nsc sTaTUS
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8.2.

DATE: March 12, 2019
IC ID: 20391-5280S3

99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel

Frequency
(MHz)

20 dB Bandwidth
(kHz)

99% Bandwidth
(kHz)

Low

906

992.1

980.55

Mid

916

1033.0

986.44

High

924

997.9

969.81

[ Keyaht Specirum Anlyzer - AP 3102201814357 05, Canucted B =) [ Vet Spectrum Analyze - APYS JAILZZ0ILATSTS U5, Conducted § =
L 2 ENSE I 113041 PMJan 31, 2019 L 7 11:25:16 PM 131 31, 2018
] Center Freq: 506000000 MHz Radio Std: Nene Frequency ] Genter Freq: 916.000000 MHz Radio Std: None Frequency
NFE Trig: Free Run AvglHold: 111 3 Trig: Free Run Avg|Hold: 11
HFGainlow  #Atten: 40 d8 Radio Device: BTS HFGainiow  #Aten: 40dB Radio Device: BTS
Ref Offset 10.1 dB Ref Offset 10.1 dB
dBldiv Ref 30.00 dBm dBidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq|
906.000000 MHz| 916.000000 MHz|
Center 906 MHZ Span 3 MHz oF step Center 916 MHz Span 3 MHz cFstep
#Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms| 300,000 kHz! #Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms| 300,000 kiHz|
lAuto Man lAuta Man|
Occupied Bandwidth Total Power 18.2 dBm QOccupied Bandwidth Total Power 18.2 dBm
980.55 kHz rreqorset 986.44 kHz Freqoftest
Transmit Freq Error -37.470 kHz % of OBW Power 99.00 % 0Hz Transmit Freq Error -34.685 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 992.1 kHz xdB -20.00 dB x dB Bandwidth 1.033 MHz x dB -20.00 dB

Low Channel 20dB and 99% Bandwidth

Mid Channel 20dB and 99% Bandwidth

[ Keysight Specirum Analyzer - AP.31 (12201513575 05, Conducted B =)
. I
| Center Fraq: 524.000000 MHz Frequency
WE Trig: Fres Run AvglHold: 111
#FGainLow #Atten: 40 dB
Ref Offset 10.1 dB
dBldiv Ref 30.00 dBm
Log
Center Freq
924.000000 MHz|
Center 924 MHz Span 3 MHz CF Step
#Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms| 300,000 kHz]
lAuto Man
Occupied Bandwidth Total Power 18.1 dBm
969.81 kHz FreqOfset
Transmit Freq Error -41.853 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 997.9 kHz xdB -20.00 dB

High Channel 20dB and 99% Bandwidth
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FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3
8.3. 6 dB BANDWIDTH
LIMITS

FCC §15.247(a)(2)
RSS-247 5.2 (a)

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

RESULTS
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Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

906

0.654

0.5

Middle

916

0.662

0.5

High

0.646

0.5

924

[ Koo Spectnam Aralyer - AP35 2DI0TIS| 13575 03, Conureed B e [ Vit Specimam Anahees - AP35 AMIOAISLAGSTS 05, Condarted § =
L 1 1 L I 105:52:07 PM Feb 05, 2019
| #hvg Type: RMS Frequency | #hvg Type: RMS — Frequency
T R Wide —+= Trig: Free Run AvglHold: 20120 3 RO Wids = Trig: Free Run AvglHold: 20120
(FGain:Low  #Atten: 4048 IFGainlow  #Atten: 40 dB
Mkr Auto Tune| AM Auto Tune|
Ref Offset 10.1 dB Ref Offset 10.1 dB: =
0 g/ Ref 30.00 dBm 10 vy Ref 30.00 dBm
Center Freq Center Freq|
'906.000000 MHz| 916.000000 MHz|
e ' T ¢

o StartFreq) P StartFreq
905.000000 MHz| 815.000000 MHz|
StopFreq| T Stop Freq
907.000000 MHz| 17.000000 MHz|
CF Step CF Step
200000 kHz 200.000 kHz
lAuto Man lAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 906,000 MHz Span 2.000 MHz [-°0 = Center 916,000 MHz Span 2.000 MHz|[-°8 Lo

HiRes B 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

sc Smans wsa s

LOW CHANNEL

MID CHANNEL

[ Keysight Spectram Anahyzer - AP35 2110715 13575 05, Canducted B
L

WE pm-\m,...‘ Trig: Free Run
IFGain:Low #A

e

Frequency

15/55:38 PMFeb 05, 2019
#Avg Type: RMS Tace T
AvglHold: 2020 T

Ref Offset 10.1 dB
Joge/div__Ref 30.00 dBm

Auto Tune|

Center Freq|
824 000000 MHz|

startFreq|
823.000000 MHz|

Stop Freq|
25.000000 MHz|

CF Step
200000 kHz]
|Auto Man

Freq Offset]
0 H|

Scale Type

ICenter 924.000 MHz

#Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz|[-°¢ Lin)
Sweep 1.000 ms (1001 pts),
T

HIGH CHANNEL
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8.4.

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

RESULTS
Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 906 2.10 30.00 30 36 30.00
Mid 916 2.10 30.00 30 36 30.00
High 924 2.10 30.00 30 36 30.00
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 906 17.92 17.92 30.00 -12.08
Mid 916 17.64 17.64 30.00 -12.36
High 924 17.43 17.43 30.00 -12.57
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[ Vet Spectrum Analyzer - A8 3102208143575 05, Canducted B [ [ Kyt Speciram Ansiyaer - APV 3 LLZ20IEL 43575 05, Canducted B ==
C : 0a wiss: . ; ; SEnsE.n
enter Freq 906.000000 MHz #Avg Type: RMS T Frequency enter Freq 916.000000 MHz iiAvg Type: RMS Froduenay
NFE PO Fasi —5- Trio:FreeRun WFE  PNG: Fast e Trig: FreeRun
IFGain:Low #Anen: 40 dB IFGain:Low #Amen: 40 4B
3 Auto Tune| 1% 77 1] Auto Tune|
Ref Offset 10.1 6B Mkr1 905 Ref Offsot 10.1 4B WikrT 915,775 MHz
0 gl Ref 30.00 dBm 0 amiciv__Ref 30.00 dBm 17.64 dBm|
Center Freq| Center Freq|
. ‘908 000000 MHz| . 816.000000 MHz|
StartFreq| startFreq|
901 500000 MHz| 811.500000 MHz|
Stop Freq| Stop Freq|
910.500000 MHz| 920 500000 MHz|
CF Step CF Step
500,000 kHz| 900.000 kHz|
lAuto Man| lAuto Man|
Freq Offset] Freq Offset|
0 Hz| O Hz|
Scale Type Scale Type
Center 906.000 MHz Span 8.000 MHz [-°9 Lin Center 916,000 MHz Span 9.000 MHz|[-°2 Lin)
iRes BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
s Stans, wsa e
[ Vgt Spectrum Analyzer - AP 311220} 43575 05, Conducted B T o e
L T SENSE:INT] 1 08:04:30 PH Feb 01, 2013 F
enter Freq 924.000000 MHz #Avg Type: RMS 5% requency
WE  PNO ot —v= 11 FreeRun
WFGainiow #Atien: 40.d8
53 o] Auto Tune
Ref Offset 101 dB Mkr1 §23.901 MHz
0asiav  Ref 30,00 dBm 17.43 dBm|
Log v
Center Freq
. 924.000000 MHz|
StartFreq)|
919.500000 MHz|
Stop Freq|
928 500000 MHz|
CF Step
900,000 kHz|
lAuto Man
Freq Offset|
0 Hz|
Scale Type
Center 924.000 MHz Span 9.000 MHz [-°9 Lin
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
ec Srans,
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8.5.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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
(MHZz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 906 3.22 8 -4.78

Middle

916

3.58

8

-4.42

High

924

2.71

8

-5.29

[ Keyght Spectrum Ansyzer - APY8.4 1021918143575 05, Conducted A = [ Vet Spectrum Analyze - APY9 A IMZISISLATSTS 05, Conducted A e
W R 5. L sl 153212
P Frequency Frequency
#hvy Type: RMS . Hhvg Type: RMS
e e Tr:Feefun v 33 enter Freq 1600000 M o1 TrgFrerun A o8
IFGaimlow  HAmen: 30 dB IFGainiow  #Amien: 30.dB
Auto Tune| Auto Tune|
Ref Offset 10.1 dB Ref Offset 10.1 4B
0gaidlv__Ref 20.00 dBm o cEiciv_Ref 20.00 dBm
CenterFreq| Center Freq
0 806000000 MHz| () '916.000000 MHz|
StartFreq| StartFreq|
505500000 MHz| 915500000 MHz|
Stop Freq| Stop Freq
906500000 MHz| 916.500000 MHz|
CF Step CF Step
100.000 kHz| 100.000 kHz|
lAuto Man lAuto Man
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 906.0000 MHz Span 1.000 MHz|[-°8 Lin) Center 9160000 MHz Span 1.000 MHz [-°0 Lin]
H#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 33.93 ms (1001 pts), [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.93 ms (1001 pts)
sTAns s sTans
[ Feywght Spectrum Anslyzer - APV A LDZIFISLAT575 05, Conducted A o
j L 05:36:58 PM Mar 07, 2019 F
enter Freq 924.000000 MHz #Avg Type: RMS TRACE] 1 requency
NFE PND: Wide —s~ Trig: Free Run Avg|Hold: 313 =
IFGainlow  HAmen: 30 dB oerlP
Auto Tune|
Ref Offset 10.1 dB
10 aB/giv  Ref 20,00 dBm
Log
Center Freq|
6 924.000000 MHz|
StartFreq|
923500000 MHz|
Stop Freq|
824 500000 MHz|
CF Step|
100.000 kHz|
lAuto Man
Freq Offset
0 Hz|
Scale Type
. -
Center 924.0000 MHz Span 1.000 MHz| [-°28 Lin)
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.93 ms (1001 pts),

HIGH CHANNEL
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8.6. CONDUCTED SUPRIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

[ Ceyoig Spectram Anahyes - AP0 3112201843575 05, Conchucsed B T [ Keyeight Spectram Analyzer - APv03 1 (12201543575 03, Canducted § T e e
T R o o ] T T SensE ] 108:53:52 P Feb 03, 2019 3 RF 5 SENSEINT] I 09:56:45 PMFeb 01,2019
enter Freq 902.000000 MHz #Avg Type: RMS ™ 56 Frequency | #Avg Type: RMS Thac 5o Frequency
WFT — PNOWi = Trig: FreeRun YPE WT WO Fas —~ Trig: FreeRun TPE(M
IFGainLow  #Atten: 408 ol \FGainiLow  #Atien: 3008 serl®
y a ey Auto Tune| CLN) = Auto Tune|
Ref Offset 10.1 a8 Mkr1 806.16 MHz Ref Offset10.1 4B Mkr4 2 GHz
10 gridy__ Ref 30.00 dBm 7.86 dBm| |9 d5idy_ Ref 30.00 dBm dBm
. Center Freq| f‘} Center Freq
502.000000 MHz| 13.015000000 GHz
StartFreq StartFreq|
887.000000 MHz| 30.000000 MHz|
‘C\' C 75 . 1 .
Stop Freq| Stop Freq|
807000000 MHz| 26.000000000 GHz
" "
Center 902.000 MHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2587000000 GHz
Man| Man)|
(ueAlwocdltRelscil X L L FUNCTION ] FUNCTION WRTH] FURCTIGH VaLUE [pute (Peveoaradsal 51 v T FUNCTON T Fuscrionwork] __Funcrion waue fute
N 1 90618 MHz. 17.86 dBm 1N f 806.1 MHz 1487 dBm
2 N 1 902.00 MHz -38.36 dBm 2 N f 38209 GHz -37.81dBm
3N f 299.76 MHz. -36.78 dBm FreqOffset 3N f 144707 GHz -38.54dBm FreqOffset
¢ OHz ma N f 220559 GHz -35.07 dBm 0 Hz]
6 6 I
7 7
[ Scale Type 8 Scale Type
9 9
10 10
11 i Lo 1 i =
usc aTamus wsc STans
[ Ceyoig Spectram Anahyes - AP0 3112201843575 05, Conchucsed B T [ Keyeight Spectram Analyzer - APv03 1 (12201543575 03, Canducted § T e e
T i e o TS ENSE INT 108:57:50 P Febs 01, 2019 3 RF 5 SENSEINT] I 09:55:39 PMFeb 01,2019
enter Freq 916.000000 MHz #Avg Type: RMS moefaisg|  Frequency | #Avg Type: RS ac s Frequency
WFT — PNOWi = Trig: FreeRun WT WO Fas —~ Trig: FreeRun
1FGainiLow tten: 1FGainiLow tren: 40 d8
915 78 MH Auto Tune| 5 Auto Tune|
Ref Offset 10.1 dB Mir1 915,78 1Hz Ref Offset 10.1 d8 Mkr4 25
0 dEidiv__Ref 30.00 dBm 17.11 dBm {0 d3idy__Ref 30.00 dBm
Log v og Y
Center Freq & Center Freq|
’ 816.000000 MHz| 13.015000000 GHz|
StartFreq StartFreq|
811.000000 MHz| ‘ 30.000000 MHz|
43 ¥
Stop Freq StopFreq|
21.000000 MHz| 26.000000000 GHz,
| I
CF Step Start 30 MHz Stop 26.00 GHz
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz|
Man Man
[etwoodiecsal x| FUNCTION L FUMCTION WRTH]FUNCTon vaLve Y ute
PR e gmer
: z .47 dBm
FreqOffset| 3N t 18236 3 GHz -36.86 dBm FreqOffset|
oHz == N f 25650 4GHz -32.27 dBm 0z
: 2
Scale Type g Scale Type
i 9
Center 816.000 MHz Span 10.00 MHz|[-°9 Lin 0 Log |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) T
o s vsa Stans
[ Voot Spectram Anabeer - APY9 3122018147575 05, Conducted To o [ Keymght Spectrum Analyzer - AP483.1 2205113575 05, Conucted 8 [
L w w2 oc 10:01.03 M F . B [s0g SENSEINT] 10:02:31 PHFER 81,2018
enter Freq 928.000000 MHz #Avg Type: AMS Tz Freaisnay | #Avg Type: RMS mucel 35|  Freauency
NFE— PNG Wide == Trig: Free Run T NFE FNG-Fast —+~ Trig: Free Run eE(M -
IFGainlow  #Atten: 40 dB IFGaln:Low #Atten: 40 dB 4
Mkri 9 Auto Tune| MKra 2 Auto Tune|
Ref Offset 10.1 dB R Ref Offset 10.1 4B e
10 g5y Ref 30.00 dBm 0 dzidiv__ Ref 30.00 dBm
Log - Log Y
. Center Freq| ( Center Freq|
828 000000 MHz| 13.015000000 GHz|
StartFreq StartFreq|
823.000000 MHz| 30.000000 MHz|
i 0 L0 4
Stop Freq| Stop Freq|
£33.000000 MHz| 26.000000000 GHz
" "
Center 928.000 MHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2587000000 GHz
Man| Man)|
{MkR[MOGR TRC Sl Ll ruterOn T FACTON WTHL FUnCTiH e I [pute [revecaradsal 51V T FUNCTON T Fuscrionwork] _Funcrion waue fute
N 1 923.78 MHz. 16.50 dBm 1N f 8243 MHz 1285 dBm
2 N 1 928.15 MHz 3393 dBm 2 N f 3882 3 GHz -38.13 dBm
3N f 928.00 MHz -35.94 dBm FreqOffset 3N f 193437 GHz 3827 dBm FreqOffset
¢ OHz ma N f 23883 8GHz -3476 dBm 0 Hz]
6 6 I
7 7
[ Scale Type 8 Scale Type
9 9
10 10
11 i Lo 1 i =
usc aTamus wsc STans
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9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (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.
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9.1. TRANSMITTER ABOVE 1 GHz
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| IEUL Fremont - Chamber J 2819 Jon 31 B3:56:87
: Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:Low Charnel
O S - S8 S S| Tested by:43575 05
B |- ecememeecemeeeeeees e ems e eeceeeeee s ee e eeeeene e ! I !
Feak Limit (dBul/m)
75
e 1
~ Q
S 65 et emecaronesedpomsene st mmoeeseetaseesaom ot cmmmearont st en ot e nshsomse ettt et ansarafeseosmamoe e cmeses et e s et
©
o
- vg Limit (dBul/m)
55 P b d b
)
45 i ) fueee H
el .
; ]
e S Ny pew T A
AW
25|
1 4 18
Frequency (GHz)
[ [ Ref/Atin  DetiAvg Mode Sumop Pis  Foups/fiods  Ponition Torge (6D FEUAE L Suzep Piz  Fowpa/fiod  Position
1:1- HO-6dB1/3k  IG1/18 PERK/Pur AvglRYS)  (Bmseclfutol SOD1  HAWH B-Flldegs H | 3:3-18 IHC-BB) /0 B9/ PEBH/Pur fq(RIS] | dsec(huto) 1Bk HAMH B-38degs H
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819
| IEUL Fremont - Chamber J 2819 Jon 31 B3:56:87
: Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:Low Charnel
O S - S8 S S| Tested by:43575 05
] OO OsSUSssSSSSOOSUUROe SNOsS SO USEssUSS SO SOSSNSSURUSUUOOsS SRS SUUURONN SO S
Feak Limi Bul/m
75
&
~
2 65
i)
T
= p Lim CdBul/m)
L A SO OOOS SO SOUSS SOOSSSN O SSSSSO SOSSOOOSSSSSSSSSOSO OSSO SOUSSSOOOSSS USSR SUSSUUUURNS SUSSSOSUOOO OSSOSO (OSSOSO
Y1 SRRSO NUSSUONS SUSSSSRSUSSOSSOSUSUPSSSSSSSSOOOONN SUSSSSSSSSSOON SN SOSSSSSSSOOOORN SESSSSSSOUOOONNS SUSSSSOOS SO i &
g
S
o
1] TRTPORNINT o ptbibetnnccc - -covnestOSR SRS
25|
1 4 18
Frequency (GHz)
Torgs () [ Ref/Atin  Det/Avg Mode Semop Pia  Foups/fiods  Ponition Forge (6D B Ref/Fitn Dot /g fodc Suzep Piz  Fowpa/fiod:  Position
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819

VERTICAL
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Trace Markers

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 1812 63.14 Pk 305 -26.1 67.54 - - - - 0-360 198 H
2 *2.717 36.96 Pk 32.1 -25.5 43.56 - - 74 -30.44 0-360 102 H
3 *3.624 51.21 Pk 33.1 -32.5 51.81 - - 74 -22.19 0-360 102 H
4 *5.434 34.24 Pk 345 -30 38.74 - - 74 -35.26 0-360 102 H
5 *8.19 28.73 Pk 35.7 -26.6 37.83 - - 74 -36.17 0-360 101 \%
6 *11.806 26.24 Pk 38.5 -22.3 42.44 - - 74 -31.56 0-360 101 \Y

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF AT0067 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1.812 66.33 PK2 30.5 -26.1 70.73 - - - - 171 357 H
1.812 62.12 MAvL 30.5 -26.1 66.52 - - 171 357 H
*2.717 42.68 PK2 32.1 -25.5 49.28 - - 74 -24.72 197 102 H
*2.719 34.37 MAvL 32.1 -25.5 40.97 54 -13.03 - - 197 102 H
*3.623 54.87 PK2 33.1 -32.5 55.47 - - 74 -18.53 13 113 H
*3.625 48.38 MAv1 33.1 -32.5 48.98 54 -5.02 - - 13 113 H
*5.434 40.1 PK2 345 -30 44.6 - - 74 -29.4 308 128 H
*5.435 32.65 MAv1 34.5 -30 37.15 54 -16.85 - - 308 128 H
*8.19 34.97 PK2 35.7 -26.6 44.07 - - 74 -29.93 13 148 \%
*8.189 25.74 MAvL 35.7 -26.6 34.84 54 -19.16 - - 13 148 \%
*11.808 32.12 PK2 38.5 -22.3 48.32 - - 74 -25.68 88 220 \%
*11.808 22.63 MAvL 385 -22.3 38.83 54 -15.17 - - 88 220 \Y

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

| ‘5LJL Fremont - Chamber J 2819 Jon 31 B3:88:87
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:Mid Channel
SO SO SO  SUSSPOO OSSP SRS | Tested by:43575 05
] OO OsSUSssSSSSOOSUUROe SNOsS SO USEssUSS SO SOSSNSSURUSUUOOsS SRS SUUURONN SO S
Feak Limit (dBul/m)
75
< 1
3 65 Geeeeermdenss e s e oo em £ e e
©
o
- vg Limit (dBul/m)
55 P b d b
- i M
355 s S z 4 TR A
o R ARANH A
] OO OO UOTSSPOON SOPOOORTPPRORN SEPPOTUUSO SO SRR SR SO SRS SOOI
1 18 18
Frequency (GHz)
Foran () BV Ref /Alin  Del/fvg fods Sunop Pls  Fsupsifiods Fosition Forge (612} "B Aol /Blin Dot /g fde Sucep Plz  Foupo/fiods Fosilion
1:1-3 R(-6AEI/30  IGA1B PP Aug(RE)  1@mseciiuto) 9881 HAH B-¥ldegs K | 3318 INC-bB) /3B 89/ PER/Pur tg(MIS) | dsec(fta) 18k M B-%8degs H
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819
| ‘5LJL Fremont - Chamber J 2819 Jon 31 B3:88:87
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:Mid Channel
SO SO SO  SUSSPOO OSSP SRS | Tested by:43575 05
] OO OsSUSssSSSSOOSUUROe SNOsS SO USEssUSS SO SOSSNSSURUSUUOOsS SRS SUUURONN SO S
Feak Limi dBull/m)
75
e
~
S O —
©
o
- vg Limit (dBul/m)
55 oSO SOOURS SO SES SOOI USSR SUSRUSON SURN R SO
45 5
=)
D
] OO OO UOTSSPOON SOPOOORTPPRORN SEPPOTUUSO SO SRR SR SO SRS SOOI
1 4 18
Frequency (GHz)
Forge (52 FBU/UE0 Ref/Atir Detifvg fode Semop Pia  Foups/fiods  Ponition Forge (6D B Ref/Fitn Dot /g fodc Suzep Piz  Fowpa/fiod:  Position
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819

VERTICAL
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Trace Markers

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 1.832 61.3 Pk 30.6 -26.1 65.8 - - - - 0-360 198 H
2 *2.748 36.06 Pk 32.2 -25.5 42.76 - - 74 -31.24 0-360 101 H
3 *4.075 32.97 Pk 33.6 -31.7 34.87 - - 74 -39.13 0-360 198 H
4 *4.729 32.35 Pk 34 -31.2 35.15 - - 74 -38.85 0-360 101 H
6 *11.852 26 Pk 38.6 -22.3 42.3 - - 74 -31.7 0-360 198 H
5 *8.242 33.53 Pk 35.8 -26.6 42.73 - - 74 -31.27 0-360 102 \Y

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF AT0067 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1.832 65.21 PK2 30.6 -26.1 69.71 - - - - 192 161 H
1.832 61.01 MAvL 30.6 -26.1 65.51 - - - - 192 161 H
*2.747 42.13 PK2 32.2 -25.5 48.83 - - 74 -25.17 3 139 H
*2.747 334 MAvL 32.2 -25.5 40.1 54 -13.9 - - 3 139 H
*4.074 39.99 PK2 33.6 -31.7 41.89 - - 74 -32.11 137 284 H
*4.077 29.85 MAvL 33.6 -31.7 31.75 54 -22.25 - - 137 284 H
*4.73 38.4 PK2 34 -31.2 41.2 - - 74 -32.8 24 163 H
*4.729 29.23 MAvL 34 -31.2 32.03 54 -21.97 - - 24 163 H
*11.852 33.02 PK2 38.6 -22.3 49.32 - - 74 -24.68 261 300 H
*11.853 23.64 MAvL 38.6 -22.3 39.94 54 -14.06 - - 261 300 H
*8.242 38.25 PK2 35.8 -26.6 47.45 - - 74 -26.55 165 111 \%
*8.242 30.36 MAv1 35.8 -26.6 39.56 54 -14.44 - - 165 111 \Y

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL RESULTS

| |5UL Fremont - Chamber J 2819 Jon 31 Bz:21:19
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:High Chanmel
SO SO SO  SUSSPOO OSSP SRS | Tested by:43575 05
Lt S50 OSSOSO SUSSOOOO SO SOOSNS VRSOSSNSO OSSN SRS S
Feak Limit (dBul/m)
75
&
3 1
n:é 65 5 5 6
o
- vg Limit (dBul/m)
5K BSOS UUUSY SN SRR
2
) 77 M
; TP
smetion ‘ 2 Wl
35 oot 9 SETTRR TR T quvgen
v
A A SRR
] OO OO UOTSSPOON SOPOOORTPPRORN SEPPOTUUSO SO SRR SR SO SRS SOOI
1 z] 18
Frequency (GHz)
Foran () BV Ref il Det/Avg Fode - Plo  #oupa/fods Fonition Forae (@2 FBUE Fof/Btn Dot/ Saoep Ple Foups/Miods  Position
1:1-3 R(-6AEI/30  IGA1B PP Aug(RE)  1@mseciiuto) 9881 HAH B-¥ldegs K | 3318 INC-bB) /3B 89/ PERKP ) dsectiuta) 18 M B-%8degs H
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819
| |5UL Fremont - Chamber J 2819 Jon 31 Bz:21:19
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplobs
Config: Sensor Module
Mode:High Chanmel
SO SO SO  SUSSPOO OSSP SRS | Tested by:43575 05
Lt S50 OSSOSO SUSSOOOO SO SOOSNS VRSOSSNSO OSSN SRS S
Feak Limi dBull/m)
75
&
=
S O —
©
o
- vg Limit (dBul/m)
5K D SSUUUTUUUUY USRS SRR
45
4
o e Ky =ryrrt e oar | WUEUEL S L o oS
] OO OO UOTSSPOON SOPOOORTPPRORN SEPPOTUUSO SO SRR SR SO SRS SOOI
1 4 18
Frequency (GHz)
Forge () e RefFfithn  Det/Ang Mode Soee Fin Fompaifods Fosition Farge (G FEVR Ref/Biin Dot/ ode Saep Fis Foupa/fodk:  Fosition
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12696785-E2V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3

Trace Markers

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 1.848 58.34 Pk 30.7 -26 63.04 - - - - 0-360 101 H
2 *2.772 39.2 Pk 32.3 -25.5 46 - - 74 -28 0-360 101 H
3 *3.696 36.65 Pk 333 -33.1 36.85 - - 74 -37.15 0-360 102 H
5 *8.189 28.65 Pk 35.7 -26.6 37.75 - - 74 -36.25 0-360 102 H
6 *11.848 26.33 Pk 38.6 -22.3 42.63 - - 74 -31.37 0-360 102 H
4 *4.582 32.35 Pk 34.2 -31.4 35.15 - - 74 -38.85 0-360 198 \Y

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF AT0067 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

1.848 61.87 PK2 30.7 -26 66.57 - - - - 131 340 H
1.848 57.65 MAvL 30.7 -26 62.35 - - - - 131 340 H
*2.771 45.15 PK2 32.3 -25.5 51.95 - - 74 -22.05 78 171 H
*2.771 38.04 MAvL 32.3 -25.5 44.84 54 -9.16 - - 78 171 H
*3.697 43.85 PK2 33.3 -33.1 44.05 - - 74 -29.95 122 128 H
*3.697 35.92 MAv1 33.3 -33.1 36.12 54 -17.88 - - 122 128 H
*8.188 35.4 PK2 35.7 -26.6 445 - - 74 -29.5 67 125 H
*8.188 26.23 MAv1 35.7 -26.6 35.33 54 -18.67 - - 67 125 H

*11.848 32.61 PK2 38.6 -22.3 48.91 - - 74 -25.09 92 282 H

*11.849 22.79 MAvL 38.6 -22.3 39.09 54 -14.91 - - 92 282 H
*4.584 38.21 PK2 34.2 -31.4 41.01 - - 74 -32.99 235 168 \%
*4.58 28.65 MAvL 34.2 -315 31.35 54 -22.65 - - 235 168 \4

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12696785-E2V5
FCC ID: 2AE5C-5280-S3

DATE: March 12, 2019
IC ID: 20391-5280S3

9.2 TRANSMITTER BELOW 1 GHz
LOW CHANNEL RESULTS

T1E

<UL Fremont - Chamber J

2819 Jon 23 22:22:38
Radiated Emizsions — 3 Meters
Pro ject Number ! |2636785

182 Client:Looplabs
Config:EUT Only
Mode:Low Charnel
5 S S O S S Tested by: 12981 Ki
76
63
e
E Sli [Fiad o L L | r
©
N

24\"%% .....

B T e ST T
38 =G T8e8
Freguency (MHz)
Range (MHz) REUAUEY Ref/fttn  Det/Fvg Mode Suzep Fts  #5ups/Mode  Ponition forge (MHz) FEU/VEY Ref/fttn  Det/fvg Mode Suzep Ptz #oups/Mode  Position
1:3-280 128k (-6aB) /1IN 117728 PEM/LogPar-Video 4meeclhuto) 4088 HAMH B-Ffdens H 3:2018-1608 120ki-680 /1M 117728 PEAK/LogPurVideo  1lmsec(Auto) BABE WA B-Y8degs H

FCC Port1SC 38-1B888MHz TST

Rev 9.5 11 Jon 2819

HORIZONTAL

| I'EUL Fremont - Chamber J 26819 Jan 23 22:22:38
‘ ‘ | {|Rodicted Emissions - 3 Meters
Project Number:|2696785 a8
142 “F|Cliant:Looplabs =1
| |Canfig:EUT Only
Mode:Low Charnel
x| A SN SN SO SN N S T Tested by: 12981 Kil
76 ’
63 j
s ]
£
L e e e e o
@ 1]
g T
37
-/ 7
i oo
by 5 & IR
B o : : i
S PFUNGUER SOURNNNSSOOIS OSSO WOSSSSOSSSS OV SOSSIOOS SO NSNS - O .
iy V»wquhJ““ﬂq**@’u“hw**’*ﬂM“M"*”hwﬁ*“ﬂwm-uﬁﬁwuﬂ.“
AL b A L n,,\uhu‘" ;
I T :
,2 ,,,,,,
38 188 1998
Frequency (MHz)
Farge (tFz) FEU/UES  Ref/itin  Del/fvg Mode Suzen Fts fowpsifiode  FPasition Fiarge (2 En Fef/ettn  Det/fvg fode Sueep Fts  fowparfiode  Fasition
FCC Port!15C 36-1888MHz . TST Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12696785-E2V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3

Trace Markers

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 32.3381 34.66 Pk 25.3 -315 28.46 40 -11.54 196 298 H
5 33.1883 34.14 Pk 245 -31.5 27.14 40 -12.86 289 161 \%
6 *128.498 36.11 Pk 19.7 -30.7 25.11 43.52 -18.41 155 177 \%
2 * 276.1099 36.48 Pk 19.2 -30.1 25.58 46.02 -20.44 130 192 H
3 695.6644 33.36 Pk 26 -28.9 30.46 46.02 -15.56 296 255 H
4 **906.1918 111.86 Pk 28.3 -27.4 112.76 46.02 66.74 0-360 101 H
7 705.1657 34.56 Pk 26.2 -28.8 31.96 46.02 -14.06 65 325 \%
8 **906.1918 101.04 Pk 28.3 -27.4 101.94 46.02 55.92 0-360 298 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - Fundamental Frequencies
Pk - Peak detector
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REPORT NO: 12696785-E2V5
FCC ID: 2AE5C-5280-S3

DATE: March 12, 2019
IC ID: 20391-5280S3

MID CHANNEL RESULTS

'\IBUL Fremont - Chamber J 26819 Jan 23 22:14:28
Radiated Emissians - 3 Meters 4
-
Project Number: 12696785
L “Cliant:Looplchs
Config EUT Only
Mode:Mid Charnel
0 U BN SO SN SO SN S S Tested by: 2381 K
76|
63
e
~
= 58 [Pl o CEBL
@
o
37
J"'"\LM
24l O
ety |
PPN 1T P
oy
L S
,2 ,,,,,,
38 188 1998
Frequency (MHz)
Fange_(1Fz) PRV Ref/Atin  Det/Avg Moo e Fio Aopaifods  Fosition Forge () B Ref/Fttn  Det/fvg fode Succp Ptz Fopa/odz  Fogition
1:3-208 1ZBCBB)/IM 111720 PEA/LogPar-Uideo  dweclfsta) 4000 WA 8-¥ldegs H | 3:200-1208 \ZK(-68) /1 117/ PEAK/LogPer-Video  |insecifutc) OBOE  WRH 8-6Bdegs H
FCC Port15C 38-1088MHz . TST Rev 9.5 11 Jon 2819
| .‘EUL Frement - Chamber J 2819 Jon 23 22:14:28
| | i i|Radicted Emizsions — 3 Meters
Pro ject Number ! |2636785 ]
182 Cliant:Looplabs a
Config:EUT Only
Mods :Mid Charne!
| SRR SUSUSSUUOS SUNPOONS SSOUN SRR SOV SO SO Tested by: 12981 KU
76
63
c
~
3 58 QPR L L= 1 1]% Pl 1 I s S S
£ I
=
370 :
7
2 )
q g il
24} TTEROTEL o, Ak OO O S SO
o ; L L R TR ot .
™ : " A bt
b A
T e R L S
OO FOOOSSSSOT FOUSUOSURRE SOPSUNURRNE SOPSRE USROS SOOI SOOI
3B BIEL 1688
Frequency (MHz)
Farge (i) TR et/ Dai/ivg Fode Sumep Fls  ¥oupsiods Fosition Rarge iz} REMVE Rof/Abin  Dot/ug Mode Suoep Pla  Fups/Modk  FosiLion
FCC Port!SC 30-1BEBMHz . TST Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12696785-E2V5 DATE: March 12, 2019

FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3
Trace Markers
Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)

1 32.5081 34.2 Pk 25.1 -315 27.8 40 -12.2 77 311 H

2 *131.2612 35.14 Pk 19.6 -30.8 23.94 43.52 -19.58 196 221 H

5 31.3178 34.43 Pk 25.9 -315 28.83 40 -11.17 228 151 \%

6 149.626 35.26 Pk 18.3 -30.7 22.86 43.52 -20.66 163 135 \%

3 829.4818 34.95 Pk 27.8 -28.1 34.65 46.02 -11.37 50 221 H

4 ** 916.1931 107.03 Pk 28.3 -27.3 108.03 46.02 62.01 0-360 98 H

7 566.0476 34.89 Pk 24.4 -29.2 30.09 46.02 -15.93 181 265 \

8 **916.1931 100.88 Pk 28.3 -27.3 101.88 46.02 55.86 0-360 101 \%

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

Page 32 of 38

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12696785-E2V5
FCC ID: 2AE5C-5280-S3

DATE: March 12, 2019
IC ID: 20391-5280S3

HIGH CHANNEL RESULTS

| 15LJL Fremont - Chamber J 26819 Jan 23 22:48.28
Roadiated Emissions - 3 Meters 4
Project Number: 12696785 q
L “Cliant:Looplchs
Config EUT Only
Mode:High Chonne |
| L L A ;o i .. i s i e i iibi Tested by: 12981 KU
76
63
e
= \
:; SE (¥ SR CaB O )y T ‘ ’7
@
2 |
/
. 1
e P
T SSSSUSNSS -t MO RS NG S S
,2 ,,,,,,
38 188 1998
Frequency (MHz)
Forge (TP PRV Fef ik Det/Avg Fade Soree Fio Aopaifods  Fosition Famge (F2) B Fef/Btn  Det/feg fiode Sueer Ptz Topafiodz  Pazltion
1:3-288 1BRC-BB)/IM 11/28 PEAccPar-Uides Ameclfsto) 4080 HAGH B-Fldegs H | 3:200-1708 \ZBRC-EEV/IM 11728 PEARLogherUide  |Insccifuto) BAGE  HAGH B Hdegs H
FCC Port1SC 38-1B@BMHz . TST Rev 9.5 11 Jon 2819
| ,‘EUL Frement - Chamber J 2819 Jon 23 22:48:28
| | ‘ Radiated Emizsions — 3 Meters
Project Number ! |2696785 8
182 Cliant:Looplabs 2
Config:EUT Only
Mods:High Channe |
]| SRRSO USROS ORI SOUUUOUN SO SUNUUOE U SO Tested by: 12981 KU
76
653
5 \
3 |
3 58 Gk LT LI | 1 g I S R S S 1]
g T i
37
7
2 5 e e
| DO RN SORNUNUUORE SOURRNUPRS SOOI SORORRE SOSUON SUUORIOE SISO R s oo bt oo SRR SR SO
p o
o ﬁLMMMH»WM gl
VA e A b p
1 i b At ittt RASRS S
_2 ............
36 BIEL 18688
Frequency (MHz)
Farge () TR fei/Alin  Dalivg Fode e Plo #oupolfods  Fonition Farge (iz) FE/UB Fef/Bitn  Dot/eg fhde Sueep Fio  FampoModke  FosiLion
FCC Port|SC 38-1B9BNH: 15T Fev 9.5 11 Jon 281

VERTICAL
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REPORT NO: 12696785-E2V5 DATE: March 12, 2019

FCC ID: 2AE5C-5280-S3 IC ID: 20391-5280S3
Trace Markers
Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)

1 32.8057 35.77 Pk 24.8 -315 29.07 40 -10.93 96 258 H

2 138.9982 35.78 Pk 19 -30.7 24.08 43.52 -19.44 195 192 H

5 34.2511 34.05 Pk 23.7 -31.4 26.35 40 -13.65 182 191 \%

6 *125.0971 35.03 Pk 19.8 -30.8 24.03 43.52 -19.49 299 155 \%

3 645.858 34.03 Pk 25.6 -29.1 30.53 46.02 -15.49 262 175 H

4 ** 0241941 104.85 Pk 28.4 -27.2 106.05 46.02 60.03 0-360 101 H

7 539.7442 34.6 Pk 24.1 -29.4 29.3 46.02 -16.72 195 144 \%

8 **924.1941 100.89 Pk 28.4 -27.2 102.09 46.02 56.07 0-360 99 \%

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

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 12696785-E2V5

FCC ID: 2AE5C-5280-S3

DATE: March 12, 2019
IC ID: 20391-5280S3

9.3.

WORST CASE BELOW 30 MHz

R )'dl L Fremont,Sm Chamber A 4 Feb 2H19 18:24:58
- RF Emissions
. Project MNumber: 12696785
18 Client:Looplabs
Config:Sensor Madule
: Mode:<38 MHz (315 Radio)
L0 e R e e s | Tested by:43575 03
TGl Peak Linit, (HBuU/m)
D
> OF Limit CdBul/mb
o +
b —
&
"’Vdu..w '
W%W‘ mﬂm
1B - H i H et
S, o 34 |
38 § i i ! M
. g,
-58
. BEd 1 18 38
Frequency [MHz)
Attn ’EFUQ Ronge (Hz] FEMABN Ref Bt Det/fug Type Sueep Pis  #upe/Mods  Position
PEAK/P,
FERK/P 5
PEAK/Pur faeg(RHS
FCC 15.289 Below 38HHz.TST 38915 27 Mar 2817 Rev 9.5 26 fipr 2816

NOTE: KDB 414788 OFS and Chamber Correlation Justification
- Based 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.

Trace Markers

Marker Frequency Meter Det Loop Cables Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) 300m (dBuVolts)
2 .01267 427 Pk 17.8 0 -80 -19.5 65.53 -85.03 45.53 -65.03 0-360
1 .02174 4172 Pk 14.8 0 -80 -23.48 60.84 -84.32 40.84 -64.32 - - - - 0-360
3 .20303 457 Pk 112 1 -80 -23 - - - - 4147 -64.47 2147 -44.47 0-360
4 .22266 45.78 Pk 11.1 1 -80 -23.02 40.66 -63.68 20.66 -43.68 0-360
Pk - Peak detector
Marker | Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin | Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
6 .69566 35.62 Pk 107 1 -40 6.42 30.76 -24.34 0-360
5 .85256 34.11 Pk 10.7 1 -40 4.91 29 -24.09 0-360
7 9.34859 35.64 Pk 10.6 4 -40 6.64 29.5 -22.86 0-360
8 9.35121 39.54 Pk 10.6 4 -40 10.54 29.5 -18.96 0-360

Pk - Peak detector
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