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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 BRIDGE
MODEL.: 0011
SERIAL NUMBER: 0000025, 0000026, 0000007
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:
) 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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REPORT NO: 12696785-E1V5
FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
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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)
[0 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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FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

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 bridge.

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 13.34 21.58
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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y 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 3-pin serial 1 UsB 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.
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CONDUCTED TEST SETUP DIAGRAM

LAPTOP

EUT

AC MAINS
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RADIATED SETUP DIAGRAM

EUT

AC MAINS
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FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
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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 44GHzZ Technologies N9030A T818 06/15/2019 | 06/15/2018
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHy Technologies N9030A T1466 04/16/2019 | 04/16/2018
Antenna, Active Loop SkHz- | com-Power Corp. AL-130R | PRE0165308 | 01/08/2020 | 01/08/2019
Power Meter, P-series Agilent (Keysight)
single channel Technologies N1911A T1269 04/05/2019 | 04/05/2018
FCC LISN
L.I.S.N. FCC INC. 50/250 T1310 06/15/2019 | 06/15/2018
L.LS.N. FCC INC. e T24 03/06/2019 | 03/06/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179367 | 04/25/2019 | 04/25/2018
Test Software List
Description Manufacturer |(Model Version
Radiated Software UL UL EMC Rev 9.5, Jun 22,2018
Antenna Port Software UL UL RF Rev8.9.1, Oct 18, 2018
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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. ON TIME, DUTY CYCLE

LIMITS

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

DUTY CYCLE PLOT

aw Keysight Spectrum Analyzer - APVO.31(122018)43575 OS, Conducted B [
L [ RE__ 500 DC | [ [ SENSE:INT] [ [09:54:49 PMJan 31, 2018
[Center Freq 916.000000 MHz ] _ #Avg Type: RMS TReCE[T 3 15 6 Frequency
NFE PNO: Fast —»— Trig: FreeRun Avg|Hold: 11 TVPE[A v
IFGain:Low #Atten: 40 dB DeT|P
Auto Tune

1LO dBidiv__ Ref 30.00 dBm
og

00 ! Center Freq|
100 *<<§> 916.000000 MHz
000
o StartFreq
o 916.000000 MHz
-30.0
400
. Stop Freq
' 916.000000 MHz
€0.0
Center 916.000000 MHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts), 8000000 MHz
I - S s ) 7 5 RS o T - [ Man
1 A2 t (A) 5000us (A)  -0.038dB
2 N t 3.900 ms 2.917 dBm
3 A2 t (A 1200 ms (A) 0.012dB Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
u oo Lin
‘

MsG

STATUS,
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12, 2019

IC ID: 20391-5280B3

8.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS

Channel [ Frequency [ 20 dB Bandwidth | 99% Bandwidth
(MHz) (kHz) (kHz)
Low 906 1543.0 998.54

Mid

916

1031.0

988.4

High

924

1030.0

999.83

[ Koyt Spectrum Analyzer - AP483 1 12205113575 05, Conducted § oo ] [ Fepoght Spectram Anlyze: - APv8 3 10220183575 05, Conducted 8 =
. z g sl 08:54:21 P Jan 31,2018 L 5 7 09:49:05 PM1an 31, 2019
Center Freq: 906.000000 MHz Radio Std: Nene Frequency Center Freq: $16.000000 MHz Radio Std: None Frequency
Trig: Free Run AvglHold: 11 WFE —+= Trig: Free Run Avg|Hold: 111
dFGainiow  #Amen:40dB Radio Deviee: BTS SFGaniow  HARen: 40dB Radio Device: BTS
Ref Offset 101 0B Ref Offset 101 dB
10dzay  Ref30.00 dBm 10csidy  Ref 30.00 dBm
og g
Center Freq| Center Freq|
‘906000000 MHz| 816.000000 MHz|
Center 906 MHz Span 3 MHz CF Step Center 916 MHz Span 3 MHz CF Step
#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 kHz|
lAuto Man lauto Man
Occupied Bandwidth Total Power 12.0 dBm Occupied Bandwidth Total Power 13.1 dBm
998.54 kHz FreqOfset 988.40 kHz FreqOfiset
Transmit Freq Error -43.949 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -32.382 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.543 MHz xdB -20.00 dB x dB Bandwidth 1.031 MHz x dB -20.00 dB

Low Channel 20dB and 99% Bandwidth Mid Channel 20dB and 99% Bandwidth

[ eyt Spectram Amalyzer - AP435 1122015 43575 03, Candursed B e
. T 10:07:18 P Jan 31, 2018
] Center Freq: $24.000000 MHz Radio Std: None Frouency
WE —= Trig: Free Run AvglHold: 111
AFGainiow  #Atten: 40dB Radio Device: BTS
Ref Offset 10.1 dB
0 dBldiv Ref 30.00 dBm
Log
Center Freq
924.000000 MHz|
Center 924 MHz ‘Span 3 MHz CF Stey
#Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms 300,000 kHPl
lAuto Man
Occupied Bandwidth Total Power 13.1 dBm
999.83 kHz pp—
Transmit Freq Error -43.213 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 1.030 MHz xdB -20.00 dB

High Channel 20dB and 99% Bandwidth

Page 14 of 40

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-E1V5 DATE: March 12, 2019

FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3
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
(MHZz)

Low

906

0.646

0.5

Middle

916

0.644

0.5

High

924

0.634

0.5

[ Keyoioht Specirum Amalyeer - 4P8.3 2010715 43575 05, Canucted B e [ Veysight Spectram Anshyeer - 4Pv0.3 207143573 05, Conducted & o
L 1 L [
| Shvg Type: RMS Frequency ] Shvg Type: RMS Fraquency
NFE—PNO-Wige == Trig: FreeRun AvglHold: 20120 NE RO Wide == Trig: FreeRun Avg|Hold: 20/20
IFGain:Low iten IFGainiLow
Auto Tune| Auto Tune|
Ref Offset 10.1 dB Ref Offset 10.1 dB
0 aeidiv  Ref 30,00 dBm 0aBdiv  Ref 30,00 dBm
Log g
Center Freq CenterFreq|
‘906 000000 MHz| 816.000000 MHz|
i . StartFreq| )5‘7 ’ StartFreq
o ‘905 000000 MHz| 815.000000 MHz|
Stop Freq| 1 Stop Freq|
‘907 000000 MHz| 817.000000 MHz|
CF Step CF Step
200,000 kHz] 200000 kHz
lAuto Man lauto Man|
Freq Offset Freq Offset|
0 Hl O Hz|
Scale Type Scale Type
" i
Center 906.000 MHz Span 2.000 MHz [-°0 Lin] Center 916.000 MHz Span 2.000 MHz||-°8 Lin)
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts}),
usc sTans wsc aTaTus
[ Veysight Spectram nshyeer - 4P8.3 2010715 43575 05, Canucted & =
L NSE INT 10:25:44 P Feb 05, 2019
| Shvg Type: RMS hace] —-|  Frequency
NFE——PNO-Wige =+~ Trig: Free Run Avg|Hold: 2020
IFGaimlow  #Aten: 40 dB
Auto Tune|
Ref Offset 10.1 B
0 aeiv  Ref 30.00 dBm
q
Center Freq|
524 000000 MHz|
¥t ¢ StartFreq|
§23.000000 MHz|
Stop Freq|
825000000 MHz|
CF Step
200,000 kHz|
lauto Man
Freq Offset
0 Hl
Scale Type
"
Center 924.000 MHz Span 2.000 MHz||-°9 Lin|
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts),
s sTATUS
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FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3
8.4. OUTPUT POWER
LIMITS

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 12.07 12.07 30.00 -17.93
Mid 916 12.86 12.86 30.00 -17.14
High 924 13.34 13.34 30.00 -16.66
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[ Koyt Spectrum Analyzer - APA83 1122015113575 05, Conducted [ [ Fepoght Spectram Anlyze: - APv8 3 10220183575 05, Conducted 8 To o
enter Freq 906.000000 MHz v Type: RMS Freauency enter Freq 916.000000 MHz iiAvg Type: RMS Froduenay
NFE PN Fast -5 17lg: FreeRun WFE  PAO: Fast - TriD: FreeRun
\FGainlow  #Atien: 40dB \Foainlow  #Atten: 40 6B
Auto Tune| Auto Tune|
Ref Offset 10.1 dB Ref Offset 10.1 4B
0 deiav__Ref 30.00 dBm o derdv__Ref 30.00 dBm
Center Freq| Center Freq|
‘906000000 MHz| ’ 816.000000 MHz|
StartFreq| StartFreq
901 500000 MHz| 811.500000 MHz|
StopFreq| Stop Freq
910.500000 MHz| 920.500000 MHz|
CF Step CF Step
00,000 kHz 900,000 kHz
lAuto Man lauto Man
Freq Offset] Freq Offset|
0z OHz
Scale Type Scale Type
Center 906.000 MHz Span 8.000 MHz [-°9 Lin Center 916,000 MHz Span 9.000 MHz|[-°2 Lin)
#Res 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),
o Sans wsa s
[ Kot Spectrum Aralyzer - 4R8I 1Z205113575 05, Conucted 8 [
L " 0a SENSEINT] 08:14:24 PHFeb 01, 2018 -
enter Freq 924.000000 MHz #Avg Type: RMS T 5 reauency
NFE PN Fast -5 Trig: FreeRun i e
IFGaimlow  #Aten: 40 d8 o
3973 MH Auto Tune|
Ref Offaet 101 48 Mkr1 23.973 MHZ
10 a8/ Ref 30.00 dBm 13.34 dBm)
Log
Center Freq|
¢ 924.000000 MHz|
StartFreq|
919.500000 MHz|
Stop Freq
928.500000 MHz|
CF Step|
800.000 kHz|
lAuto Man
Freq Offset
0 Hz|
Scale Type
"
Center 924.000 MHz Span 9.000 MHz [-°0 Lin]
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
o Sans
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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 -2.15 8 -10.15

Middle

916

-1.15

8

-9.15

High

924

-0.29

8

-8.29

[ Koot Spectrum Anayzer - 4982 1UZ915L13575 05, Camducted & oo ] [ Kepoght Spectram Anlyzer - APV A LDZISISLAISTS 05 Conducted & e
T A s L 5 7
enter Freq 906.000000 MHz #Avg Type: RMS Frequency enter Freq 916.000000 MHz Avg Type: RMS Frequency
NFE  PNO:Wide -+ 17ig: FreeRun AvglHold: 33 WFE  PNO; Wide - 17lg: FreeRun AvglHold: 373
IFGainlow  HAmen: 30.dB \FoainLow  #Atien: 30 6B
Auto Tune| Auto Tune|
Ref Offset 101 dB Ref Offset 10.1 4B
0gaidlv__ Ref 20.00 dBm o cmiciv__Ref 20.00 dBm
Center Freq| Center Freq|
‘906000000 MHz| 816.000000 MHz|
StartFreq| StartFreq
905 500000 MHz| 815500000 MHz|
StopFreq| Stop Freq
905 500000 MHz| 816500000 MHz|
CF Step CF Step
100.000 kHz| 100,000 kHz|
lAuto Man Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 906.0000 MHz Span 1.000 MHz [-°0 — Center 9160000 MHz Span 1.000 MHz|[-°8 L
#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),
o — wsa o

[ Voot Soeciram Anahaer - AP 1T 3575 05 Comaucted & e
b« ; ) 15:50:42 P Mar 07, 2015
enter Freq 924.000000 MHz #Avg Type: RS Frequency
NFE PND: Wide —s= Trig: Free Run Avg|Hold: 313
IFGain:Low #Atten: 30 dB
Auto Tune|
Ref Offset 10.1 dB
0y Ref 20.00 dBm
Center Freq|
824 000000 MHz|
StartFreq
823.500000 MHz|
StopFreq
824500000 MHz|
CF Step
100.000 kHz
|Auto Man|
Freq Offset
0 Hz|
Scale Type
a 5
Center 924.0000 MHz Span 1.000 MHz|[-°¢ Lin|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.93 ms (1001 pts),
wsa p—

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

[ eyt Spectram Anahzes - AP0 3112201843575 05, Conchused B T [ Keyeight Spectram Analyzer - APv03 1 (12201543575 03, Canducted § T e e
L RF 500 OC Il |__SENSE:INT] 105:35:55 P4 Feb 011, 2019 L RF 5 N 1 10:27:49 PM Feb 01, 2019
enter Freq 902.000000 MHz #Avg Type: RMS sg|  Frequency | #Avg Type: RMS Thace =¢| Frequency
WFE  PNO:Wide e 17lg: FreeRun iRl WFE PO Fow e TG FreeRun e
\FGaindlow  #Atten: 40 d8 oerlP (FGolnLow  #Atten: 408 verlP
MKr1 8061 Auto Tune| > G Auto Tune|
Ref Offset 10.1 dB Mkr1 906.15 MHZ Ref Offset10.1 d8 Mkr4 2 GHz
0 didiv__Ref 30.00 dBm -77 dBm 0 deidiv__Ref 30.00 dBm 9 dBm
Log v Log Y
. Center Freq| n T T T Center Freq
502.000000 MHz| o 1 1 1 1 1 13.015000000 GHz
StartFreq StartFreq|
837000000 MHz| 30.000000 MHz|
O A ¥ [ ng
03 i
Stop Freq| Stop Freq|
507.000000 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
|Auts M Man)|
{ MR OO TRCISCLT A A T | o [reveoaradsal 51V T FUNCTON T Fuscrionwork] _Funcrion waue
N 1 906.15 MHz 11.77 dBm 1N i 806.0 MHz 6.88 dBm
2 N 1 902.00 MHz 4257 dBm 2 N f 38520 GHz -37.41dBm
3N 1 898 38 MHz 40,50 dBm Freq Offset 3N f 19.240 6 GHz -36.98 dBm Freq Offset|
4 OHz ma N f 238777 GHz -34.49 dBm 0 Hz]
] L]
7 7
8 Scale Type 8 Scale Type,
9 9
10 i 10
" o8 Lin o Log Lin|
s — wsc STans
[ eyt Spectram Anahzes - AP0 3112201843575 05, Conchused B T [ Koy Spectram Amalyzer - AP435 112201543575 03, Canducted B T e e
L [ 500 DC [ | INT] [05:37:31 P Feb 011, 2019 L RF 5 I 1 10:32:11 PM Feb 01, 2013
enter Freq 916.000000 MHz #Avg Type: RMS sg|  Frequency | #Avg Type: RMS 5 Frequency
WFE  PNO:Wide e 17lg: FreeRun iRl WFE PO Fow —e T1lg: Free Run
IFGaindow  #Atten: 40 d8 oerlP 1FGaln:Low tten: 20 B
B1E 1 H Auto Tune| 5. Auto Tune;
Ref Offset 10.1 dB Mkr1 916.15 M - Ref Offset10.1 4B Mkr4 2
10 dsciv Ref 30.00 dBm 12.31 dBm| 0 deidiv__Ref 30.00 dBm
Log v Log Y
CenterFreq| T Center Freq|
. 16 000000 MHz| ra 1 t 1 1 1 13.015000000 GHz|
StartFreq StartFreq|
811.000000 MHz| 30.000000 MHz|
& val 4
Stop Freq i . : : StopFreq|
§21.000000 MHz| 26.000000000 GHz,
| I
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz|
lauto Man Man
| [ertwoodiecsal x| FUNCTION L FUMCTION WRTH]FUNCTIoN veLve Y ute
i R T
I z 01 dBm
FreqOffset| 3N f 18842 7 GHz -36.20 dBm FreqOffset|
OHz -6 N f 24737 8 GHz -34.68 dBm 0Hz
7
Scale Type 8 Scale Type
9
"
Center 816.000 MHz Span 10.00 MHz||-°9 Lin n Log |
#Res BIW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) .
sc Tanus s Stans
[ Voot Spectram Anabees - APY9 312201817575 05, Condhucted To o [ Keymght Spectrum Analyzer - APy33 112205113575 05, Canducted 8 [
L w_lsa oc . B [s0g 10:45:30 PHFeb 01,2018
enter Freq 928.000000 MHz &Avg Type: RMS Frequency ] #hg Type: RS Ty s¢| Frequency
NFE FNO: Wide -+ 11a: Free Run NFE PNO Fast —5~ Trig: Free Run v
IFGainlow  #Amen: 40 68 \FGainLow  #Atien: 40.dB
Auto Tune| Y = Auto Tune|
Ref Offset 10.1 dB Ref Offset 10.1 dB Mkr4 2 GHz
0 deidlv_ Ref 30.00 dBm 0 dsidiv__Ref 30,00 dBm 5 dBm|
Log v Log Y
‘ T Center Freq| A Center Freq|
928.000000 MHz| 4] 13.015000000 GHz
StartFreq| StartFreq|
923.000000 MHz| 2 30.000000 MHz|
G ~ | ] | | ¢
Stop Freq| Stop Freq|
533.000000 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
|Auts M M
[ukRlwooelTRclscl ] T N A T | o ([reveoaradtsal 51N T FUNCTON T Fuscrionwork] _Funcrion vaue o
TN 1 mam  ymen R
.02 MHz m I X
3N 1 928.00 MHz 4053 dBm FreqOffset 3N f 136835 Ghe 3058 dBm FreqOffset
H 0Hz = N f 23870 8GHz -34.65 dBm 0Hz]
] 8
7 7
8 Scale Type 8 Scale Type,
9 9
10 i 10
" o8 Lin o Log Lin|
s — 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.

Page 22 of 40

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-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

9.1. TRANSMITTER ABOVE 1 GHz
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| IELJL Fremont - Chamber J 2819 Jorn 38 22:37:46
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge 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
~
S 65 et emecaronesedpomsene st mmoeeseetaseesaom ot cmmmearont st en ot e nshsomse ettt et ansarafeseosmamoe e cmeses et e s et
B -
= vg Limit (dBul/m) 2 2
55 ol TS SO L= S O, (OIS NSO (SOOI SO SR
45|
-
35 4 s B —— :
e M ‘{"Ar“” "”JM#M\M’\
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
| IELJL Fremont - Chamber J 2819 Jorn 38 22:37:46
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge 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
&
~
f
é 65 L
T
= p Lim CdBul/m)
L A S sOUOOO SO SSUOOOOS SO (OSSN SOOOSSNO O SOSSSOOS SOSSOOOSSSSSSSSOOOO OSSO HOUSSSOOOSSU USRS SUSSUUSURNS SOSSSOOUOOO JOUSSSUOO (USS SO
45| g .......
] T
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)
2 *2.718 50.34 Pk 321 -25.5 56.94 - - 74 -17.06 0-360 101 H
1 1.812 58.6 Pk 30.5 -26.1 63 - - - - 0-360 198 \
3 *3.624 56.89 Pk 33.1 -32.5 57.49 - - 74 -16.51 0-360 102 H
5 7.246 335 Pk 35.6 -27.5 41.6 - - - - 0-360 102 H
6 *8.152 34.34 Pk 35.7 -26.7 43.34 - - 74 -30.66 0-360 102 H
4 *5.434 39.37 Pk 345 -30 43.87 - - 74 -30.13 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)
*2.718 53.27 PK2 32.1 -25.5 59.87 - - 74 -14.13 225 123 H
*2.717 45.18 MAvL 32.1 -25.5 51.78 54 -2.22 - - 225 123 H
1.812 60.13 PK2 30.5 -26.1 64.53 - - - - 357 125 \Y%
1.812 55.6 MAvL 30.5 -26.1 60 - - 357 125 \%
*3.625 59.53 PK2 33.1 -32.5 60.13 - - 74 -13.87 177 113 H
*3.625 52.01 MAvL 33.1 -32.5 52.61 54 -1.39 - - 177 113 H
7.246 37.96 PK2 35.6 -27.5 46.06 - - - - 313 112 H
7.246 29.2 MAvL 35.6 -27.5 37.3 - - 313 112 H
*8.152 40.07 PK2 35.7 -26.7 49.07 - - 74 -24.93 59 104 H
*8.152 31.91 MAvL 35.7 -26.7 40.91 54 -13.09 - - 59 104 H
*5.434 43.75 PK2 345 -30 48.25 - - 74 -25.75 70 199 \%
*5.435 36.78 MAvL 345 -30 41.28 54 -12.72 - - 70 199 \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

| ||5UL Fremont - Chamber J 2819 Jon 31 Be 4848
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge Module
Mode:Mid Charnel
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
e
~
S O —
©
o
- vg Limit (dBul/m)
5K oenoteecoeecoeisasoeeeessscosescosessscmecdeessscosescossesscoemeoses
45| e
" - 5 o
" 3 4
e g H
Lo TR ot S — i \-\MMMM
/i M A o WWWVWM"
] 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 Be 4848
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge Module
Mode:Mid Charnel
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 —
< -
Z vg Limit (dBulsmd] <
5K . Do
45|
D b A YN T
] 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 Port!5C 2 4GHz 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 52.77 Pk 30.6 -26.1 57.27 - - - - 0-360 102 Y
2 *2.747 51.06 Pk 32.2 -25.5 57.76 - - 74 -16.24 0-360 102 \
3 *3.663 38.31 Pk 33.2 -32.7 38.81 - - 74 -35.19 0-360 198 H
4 *7.329 30.57 Pk 35.6 -27.5 38.67 - - 74 -35.33 0-360 102 H
5 *8.242 30.48 Pk 35.8 -26.6 39.68 - - 74 -34.32 0-360 102 H
6 *12.072 25.69 Pk 38.8 -22.4 42.09 - - 74 -31.91 0-360 198 H

* - 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 53.33 PK2 30.6 -26.1 57.83 - - - - 42 104 \Y%
1.832 48.56 MAv1 30.6 -26.1 53.06 - - - - 42 104 \Y%
*2.747 53.53 PK2 32.2 -25.5 60.23 - - 74 -13.77 290 166 \Y%
*2.747 46.52 MAvL 32.2 -25.5 53.22 54 -.78 - - 290 166 \4
*3.663 43.82 PK2 33.2 -32.7 44.32 - - 74 -29.68 167 105 H
*3.663 36.01 MAv1 33.2 -32.7 36.51 54 -17.49 - - 167 105 H
*7.33 36.58 PK2 35.6 -27.5 44.68 - - 74 -29.32 3 199 H
*7.329 28.34 MAvL 35.6 -27.5 36.44 54 -17.56 - - 3 199 H
*8.242 36.58 PK2 35.8 -26.6 45.78 - - 74 -28.22 50 104 H
*8.242 29.34 MAvL 35.8 -26.6 38.54 54 -15.46 - - 50 104 H
*12.071 31.08 PK2 38.8 -22.4 47.48 - - 74 -26.52 352 278 H
*12.071 22.34 MAvL 38.8 -22.4 38.74 54 -15.26 - - 352 278 H

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

Page 26 of 40

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-E1V5
FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
IC ID: 20391-5280B3

HIGH CHANNEL RESULTS

| |5UL Fremont - Chamber J 2819 Jon 31 B1:31:84
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge Module
Mode:High Chenmel
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
e
~
S O —
©
o
- vg Limit (dBul/m)
55 OO SR SO OO SUUIOS USSR SOOI OSON SRS RO SO
45) B
P
35 b AT vt
pt oo AR
] OO OO UOTSSPOON SOPOOORTPPRORN SEPPOTUUSO SO SRR SR SO SRS SOOI
1 z] 18
Frequency (GHz)
Foran () BV Ref il Det/Avg Fode 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(RIS) | dsec(fto) 18k HAM B-%8degs H
FCC Port1SC 2,46Hz RSE.TST Rev 9.5 11 Jon 2819
| |5UL Fremont - Chamber J 2819 Jon 31 B1:31:84
Rodiated Emizsions 3-Meters
= Pro ject Number:|2656785
] Client:Looplabs
Config Bridge Module
Mode:High Chenmel
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
e
~
S O —
©
2 vg Limit (dBuU/md b
55 OOy S SOOI USSR SSIRUSON SSUSON FUO SO
45
3 4 g
) Q. i
] 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 Port!5C 2 4GHz RSE.TST

Rev 9.5 11 Jon 2819

VERTICAL

Page 27 of 40

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

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)
2 *2.773 48.82 Pk 323 -25.5 55.62 - - 74 -18.38 0-360 198 H
1 1.848 53.03 Pk 30.7 -26 57.73 - - - - 0-360 101 \
6 *12.551 26.08 Pk 39.1 -22.2 42.98 - - 74 -31.02 0-360 101 H
3 *3.696 35.85 Pk 333 -33.1 36.05 - - 74 -37.95 0-360 102 \Y
4 *4.645 32.34 Pk 34.1 -31.3 35.14 - - 74 -38.86 0-360 102 \%
5 *8.181 28.47 Pk 35.7 -26.6 37.57 - - 74 -36.43 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)
*2.771 52.24 PK2 32.3 -25.5 59.04 - - 74 -14.96 87 277 H
*2.771 44.83 MAvL 32.3 -25.5 51.63 54 -2.37 - - 87 277 H
1.848 55.55 PK2 30.7 -26 60.25 - - - - 184 104 \Y%
1.848 50.69 MAv1 30.7 -26 55.39 - - 184 104 \%
*12.553 31.66 PK2 39.1 -22.2 48.56 - - 74 -25.44 344 196 H
*12.552 22.21 MAvL 39.1 -22.2 39.11 54 -14.89 - - 344 196 H
*3.697 41.68 PK2 33.3 -33.1 41.88 - - 74 -32.12 181 280 \%
*3.697 324 MAvL 33.3 -33.1 32.6 54 -21.4 - - 181 280 \%
*4.645 38.25 PK2 34.1 -31.3 41.05 - - 74 -32.95 341 257 \%
*4.647 29.5 MAvL 34.1 -31.3 32.3 54 -21.7 - - 341 257 \%
*8.182 35.66 PK2 35.7 -26.6 44.76 - - 74 -29.24 77 351 \%
*8.181 25.98 MAv1 35.7 -26.6 35.08 54 -18.92 - - 7 351 \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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REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

9.2 TRANSMITTER BELOW 1 GHz
LOW CHANNEL RESULTS

" <UL Fremont - Chamber J 2819 Jon 24 18:37:14
‘ - : : : : — e
: : : {|Radiated Emissions — 3 Meters
Pro ject Number ! |2636785
182 Cl lant.: Loop | aba
Config:EUT Only
Mode:Low Charne|
]| OO SRRSO SUUURUO SOV UM SUUUO UM SO Tested by: 12981 KUl
76|
63
’é ;
L e e e e -
o +
o I ;
37p - “'““#‘”"‘dj.._
1
24% L e R me ot DU SNSRI RO SO R
WM.MWW
e S e S S
B T e ST T
38 T 18 ) ) ) 7888
Freguency (MHz)
Ronge () R Ref/ftin  Det/fvg Fode S Fio  Fopsiods  Fazition Farge 0F2) G T e Sweer Ptz Fowpa/fods  Position
1:3-288 1ZBkC-EBI/N  117/28 PELoPur-Uideo  Amsccifute) 4003 HAMH B-¥lldes H | 3:200-1008 12k(-601/1M  117/28  PEAK/LogPar-Video  |lnsec(uto) OBDE A B-Begs H
FCC Port!SC 38-1B88MHz . TST Rev 9.5 11 Jon 2819
| IELJL Fremont - Chamber J 2819 Jan 24 18:37:14
‘ ‘ | {|Rodicted Emissions - 3 Meters
Pro ject Number:|2656785 g
142 “F|Cliant:Looplabs
|| Config:EUT Only
H H Mode:Low Charnel
g9 S — Tested by: 12981 KU
76
63
‘e
=
T e e S HH
@
@
37 i
-/ i H I
: z Ty
24Ty - AT JWW :
L A g
o M ) |
11 e
,2 ,,,,,,
38 188 ) T 1998
Frequency (MHz)
Forge (TFe) TGO et/ Det/vg Mok Soee Fto  Aopailods  Fosition Farge (T B Fef/Btn  Det/feg fide Sueer Pty Fopa/odz  Fosition
FCC Port!SC 30-1888HHz . TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

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 33.1883 34.12 Pk 24.5 -315 27.12 40 -12.88 296 358 H
2 *125.1821 35.47 Pk 19.8 -30.8 24.47 43.52 -19.05 168 166 H
5 31.1478 34.79 Pk 25.9 -315 29.19 40 -10.81 268 248 \%
6 59.7152 43.14 Pk 13.3 -31.2 25.24 40 -14.76 35 176 \%
3 539.2441 35.26 Pk 24 -29.3 29.96 46.02 -16.06 274 293 H
4 ** 905.7917 109.99 Pk 28.3 -27.4 110.89 46.02 64.87 0-360 101 H
7 * 269.7091 37.31 Pk 19.1 -30.1 26.31 46.02 -19.71 138 134 \%
8 **905.9918 103.57 Pk 28.3 -27.4 104.47 46.02 58.45 0-360 101 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - Fundamental Frequencies
Pk - Peak detector
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REPORT NO: 12696785-E1V5
FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
IC ID: 20391-5280B3

MID CHANNEL RESULTS

| IBUL Fremont - Chamber J 2819 Jan 24 19:87:38
Rodiated Emissions - 3 Meters é‘
Project Number: 2696785
L “Cliant:Looplchs
Config EUT Only
Mode:Mid Charnel
0 U BN SO SN SO SN S S Tested by: 2381 K
76
63
=
~
BT Lo B e T e o e | F
@
=
7 Ld
1
[, 1 H
24 M :
M s |
b
R —
72 ,,,,,,
] ~Tead r@oe
Frequency (MHz)
Fonga (TPl PRV FeFiin Det/fug Mode Sucee Fio Aopaifods  Fosition Famge (F2) B Fef/Btn  Det/feg fiode Tuesp Ptz Towpa/Mode  Pagltion
1:3-200 12BRC-BEI/M 117728 PEMAoar-Uideo  Awec(futo) 408 HARA B-3¥hdegs H | 3:200-108 \ZBRU-681/ 1M 17/ PEA/Logher-Uideo  1lnser(futo) BB0E  HAGH B 368 H
FCC Port1SC 38-1@@BMHz . TST Rev 9.5 11 Jon 2819
I'\':UL Frement - Chamber J 2819 Jon 24 19:87:38
| | ‘ Radiated Emizsions — 3 Meters
Project Number: 2596785 g
182 Cliant:Looplabs ?
Config EUT Only
Mods :Mid Charne!
(=) SRR USRS SRS SRR SO SO U S Tested by: 12981 Kil
76
653
s
<
3 58 [F i 4= =) . ”I—
@ I T
z H
370
5
2
24 Mty T v
e VA L e WWM&*MW,.M%M
i [TV SRR RO P
L M .
) UOUOURRSSSSSOUOSOO SOSSSSSSSOPOPOON FSSSSSRRRNN SOVSRNN SOV SOV SO SO
36 BIEL 18688
Frequency (MHz)
Farge () TR fei/Alin  Dalivg Fode Suseo Plo  Foups/fods  Fooltion Rarge OFz) REMAE Fef/RLin  Dot/vg Mods Sueep Fio  FampoModke  FosiLion
FCC Port!SC 39-1888MHz ST Fev 9.5 11 Jon 281

VERTICAL
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019

FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3
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 31.998 34.81 Pk 25.6 -315 28.91 40 -11.09 111 159 H

2 *127.3077 35.35 Pk 19.8 -30.7 24.45 43.52 -19.07 342 360 H

5 32.3806 35.44 Pk 25.2 -315 29.14 40 -10.86 186 149 \%

6 58.7799 44.6 Pk 13.2 -31.2 26.6 40 -13.4 271 136 \%

3 574.9487 35.09 Pk 24.6 -29.1 30.59 46.02 -15.43 232 245 H

4 **916.1931 109.25 Pk 28.3 -27.3 110.25 46.02 64.23 0-360 101 H

7 688.6635 34.41 Pk 25.9 -28.9 3141 46.02 -14.61 186 295 \%

8 **915.793 102.26 Pk 28.3 -27.3 103.26 46.02 57.24 0-360 101 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - Fundamental Frequencies
Pk - Peak detector
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REPORT NO: 12696785-E1V5
FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
IC ID: 20391-5280B3

HIGH CHANNEL RESULTS

| IELJL Fremont - Chamber J 2819 Jan 24 19:14:55
Roadiated Emissions - 3 Meters q
Project Number: 12696785
L “Cliant:Looplchs
Config EUT Only
Mode:High Chonne |
GOl b Tested by: 12981 Kil
76
63 |
$ |
N
3 58 Pk L= L T S s S |’7'
@
=
7 Lw
Mk%
24| w,,‘%
"-mm i
T SSSSSNSNENS AP NS P A S
,2 ,,,,,,
38 188 1998
Frequency (MHz)
Forge (TP PRV Fef ik Det/Avg Fade Soree Fio Aopaifods  Fosition Farge 0T 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 24 19:14:55
| : i i|Radicted Emizsions — 3 Meters
Project Number! 26596785 8
182 Cliant:Looplabs ?
Config:EUT Only
Mods:High Channe |
]| SRRSO USROS ORI SOUUUOUN SO SUNUUOE U SO Tested by: 12981 KU
76
653 i ‘
c
=
3 SBRgPret R = 1o B e e I B
£ I
2
37 .
5
2 -
2t L OO SOUOSOOTDY - SNUOOOON SOUNUOUOL BOOS PN SOOsUOOL SONEOsOO TS UUTOoss PSSO SSRUOOUPUPS SUOOUOURRSRRRN ORI 1 1 WO .o csdosttt oo s SO SRRSO SRS OO
Bgphrighidt
L e
_2 ............
36 BIEL 18688
Frequency (MHz2
Farge () TR fei/Alin  Dalivg Fode e Plo #oupolfods  Fonition Farge (iz) FE/UB Fef/Bitn  Dot/eg fhde Suoep Fio  FampoModke  FosiLion
FCC Port|SC 38-1B9BNH: 15T Fev 9.5 11 Jon 281

VERTICAL
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019

FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3
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 31.6579 35.31 Pk 25.7 -315 29.51 40 -10.49 312 244 H

2 *129.3482 34.25 Pk 19.7 -30.7 23.25 43.52 -20.27 79 167 H

5 33.4434 35.06 Pk 24.3 -315 27.86 40 -12.14 258 141 \%

6 60.0978 43.07 Pk 13.3 -31.2 25.17 40 -14.83 352 195 \%

3 789.0766 34.15 Pk 27 -28.3 32.85 46.02 -13.17 118 190 H

4 ** 024.1941 110.75 Pk 28.4 -27.2 111.95 46.02 65.93 0-360 101 H

7 554.4461 35.24 Pk 24.2 -29.2 30.24 46.02 -15.78 69 168 \

8 **923.7941 101.63 Pk 28.4 -27.2 102.83 46.02 56.81 0-360 101 \%

* - 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-E1V5
FCC ID: 2AE5C-5280-B3

DATE: March 12, 2019
IC ID: 20391-5280B3

9.3.

WORST CASE BELOW 30 MHz

CelBullo )

Fcc 15

79 Peok Linit

CelBulym)

.\ )_dl L Fremont,Sm Chamber A 4 Feb 2H19 19:34: 30
N RF Emissions
i : Project MNumber: 12696785
18} Client:Looplabs
Config:Bridge Madule
Mode:<38 MHz (915 Radiol
[T 7] U RNUORRRUNOS ORI SPURUOE HURIE RO SN SUPE O St PRSP SRR SO SO | Tested by: 43575 03

QF

Limit CdBuld/m

Frequency (MHz)

Ronge (FHz)

REWABM Ref.

fAtin  Det/fug Tupe

- Pte  #aps/fode Fosition

269 Below 30MHz .TST 308915 27 Mar

2z

Rev 9.5 26 Apr 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 Antenna Cables Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBuVolts)
2 .01573 43.24 Pk 16.6 0 -80 -20.16 63.65 -83.81 43.65 -63.81 0-360
1 .02501 41.6 Pk 14.5 0 -80 -23.9 59.62 -83.52 39.62 -63.52 - - - - 0-360
3 119137 45.8 Pk 11.2 1 -80 -22.9 41.98 -64.88 21.98 -44.88 0-360
4 2451 44.86 Pk 11 1 -80 -24.04 39.83 -63.87 19.83 -43.87 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cables (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading (dB/m) Reading (dB) (dB) (dB) (Degs)
(dBuv) (dBuVolts)
5 62171 35.83 Pk 10.8 1 -40 6.73 31.74 -25.01 0-360
6 1.32874 29.15 Pk 10.7 2 -40 .05 25.16 -25.11 0-360
8 9.3423 41.48 Pk 10.6 4 -40 12.48 29.5 -17.02 0-360
7 9.35697 35.8 Pk 10.6 4 -40 6.8 29.5 -22.7 0-360

Pk - Peak detector
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

10.1. AC POWER LINE NORM
LINE 1 RESULTS

I"[‘UL Fremont, CA CE Room 6 Feb 2819 28:14:41
h ‘ Conducted RFI Uoltoge
Project No:12696785
186 ; : : Cliont Nome ; LoopLobs
EUT Config:EUT Only (Bridge)
Test Uslt/Freq: 1280/66Hz
gz i i SR N Test By:43575 03
78
- BT ——— L s e e e I O S B L L o
E — e
3 58
- |
@ A
C TSR A =N =
- .',\J\"“"U:A‘f\,\rﬂ,,“‘ "‘ﬁ‘
= . CI\'K‘ - 7
5 jD E LGN e ﬁ\ o
Zc [ R o
S v BN N AN ~ 11
B R A AR A N SR
i I T I T o S e -
-5
15 1 ) a 39
Freguency (MHz2
I?;rga ) gkf;\;,;\‘lsf R;;ﬁnm ””;:&J Hoda :‘2"55-& :«3»1 ':‘IE]!“F Il:f:Ll Ronge (HHz) RELURY Rsf/Rttn  Dat/fivg Mods Susep Ptz dups/tods  Lobel
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2815
Trace Markers
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CISPR 32 Margin CISPR 32 Margin
(MHz) Reading C1&C3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuVv
1 .15675 33.12 Qp 1 0 10.1 43.32 65.63 -22.31 - -
2 .1545 16.02 Ca 1 0 10.1 26.22 - - 55.75 -29.53
3 .38625 23.29 Qp 0 0 10.1 33.39 58.14 -24.75 - -
4 .38625 11.39 Ca 0 0 10.1 21.49 - - 48.14 -26.65
5 .53475 25.29 Qp 0 0 10.1 35.39 56 -20.61 - -
6 .53475 17.17 Ca 0 0 10.1 27.27 - - 46 -18.73
7 2.004 12.49 Qp 0 1 10.1 22.69 56 -33.31 - -
8 2.00625 6.81 Ca 0 1 10.1 17.01 - - 46 -28.99
9 5.46225 9.22 Qp 0 1 10.1 19.42 60 -40.58 - -
10 5.45663 4.2 Ca 0 1 10.1 14.4 - - 50 -35.6
11 15.33075 4.92 Qp 1 3 10.2 15.52 60 -44.48 - -
12 15.2295 1.48 Ca 1 3 10.2 12.08 - - 50 -37.92

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12696785-E1V5 DATE: March 12, 2019
FCC ID: 2AE5C-5280-B3 IC ID: 20391-5280B3

LINE 2 RESULTS

I"[‘UL Fremont, CA CE Room 6 Feb 2819 28:14:41
h i i i i i [ Conducted RFI Uoltaoge
i i i i i Project No: 12696785
186 i i T S P ;nt Name : LoopLcbs
; ; EUT Config:EUT Only (Bridge)
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Frequency (MHzJ
Range (Miz) REUUBY Ref/fttn  Dat/fvg Hode Swaop Pis  #5ups/Hode Lokel Ronge (HHz) RELLUBY Ref/fittn  Det/fivg Made Susep Pts  #Sups/Mode Label
FCC1S CE Closs B 158kHz-3BMHz Stepping. TST 36915 24 Feb 26816 Rev 9.5 26 Moy 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CISPR 32 Margin CISPR 32 Margin
(MHz) Reading C2&C3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuVv
13 .15225 32.02 Qp 1 0 10.1 42.22 65.88 -23.66 - -
14 .1545 16.44 Ca 1 0 10.1 26.64 - - 55.75 -29.11
15 .31875 25.58 Qp 0 0 10.1 35.68 59.74 -24.06 - -
16 321 14.02 Ca 0 0 10.1 24.12 - - 49.68 -25.56
17 .53475 29.65 Qp 0 0 10.1 39.75 56 -16.25 - -
18 .53475 22.12 Ca 0 0 10.1 32.22 - - 46 -13.78
19 3.10763 17.86 Qp 0 1 10.1 28.06 56 -27.94 - -
20 3.13575 11.08 Ca 0 1 10.1 21.28 - - 46 -24.72
21 5.33625 14.71 Qp 0 1 10.1 24.91 60 -35.09 - -
22 5.40038 8.34 Ca 0 1 10.1 18.54 - - 50 -31.46
23 14.72775 11.86 Qp 1 3 10.2 22.46 60 -37.54 - -
24 14.68275 6.16 Ca 1 3 10.2 16.76 - - 50 -33.24

Qp - Quasi-Peak detector
Ca - CISPR average detection
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