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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: RACHIO, INC.
132115 ST
DENVER, CO 80202, U.S.A.
EUT DESCRIPTION: RACHIO 3 SPRINKLER CONTROLLER
MODEL: 16ZULW-C
SERIAL NUMBER: 1109141171

DATE TESTED: AUG 20, 2017 - JAN 10, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 4 Complies

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, or any
agency of the U.S. Government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

FRANK IBRAHIM JOHN LY

OPERATIONS LEADER EMC TECHNICIAN

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, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, 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
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

[ ] Chamber G
[ ] Chamber H

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 3.84dB
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 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB
Occupied Channel Bandwidth +0.39 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a RACHIO 3 SPRINKLER CONTROLLER.

5.2. DESCRIPTION OF DIFFERENCES BETWEEN 16 ZONE AND 8
ZONE DEVICES

The 8 zone device uses the same circuit board as the 16 zone with some small population
differences. The 8 zone has 8 fewer triacs (analog switches) populated as well as supporting
resistors/capacitors around the triacs. There are also jumpers populated differently to route
connections to different poles on the connector. None of these parts are related to the RF
circuitry, power supply or any high frequency operation.

A spot test was performed on harmonics and spurious for the 8 zone unit, the results showed
that the levels of harmonics and spurious were not higher than the original ones by more than 3
dB, therefore, this qualifies for C1PC for the 8 zone unit.

5.3. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 19.94 98.63
2412 - 2462 802.11g 22.82 191.43
2412 - 2462 802.11n HT20 22.45 175.79
5.4. DESCIPTION OF CHANGE

Based on the manufacturer’s declaration, the reason for the additional testing as covered by this
report is the co-location of an additional radio (LoRa 915 MHz radio) on their device that is not
covered under the Murata WiFi module's certification.

5.5. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band Antenna Gain (dBi)
(MHz) Chain O
2400 - 2483.5 -1.00
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5.6. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was SONY, s_atp_1 00139 B 10 5.
The test utility software used during testing was Tera Term Ver 4.79.

5.7. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1 GHz, radiated emissions from 18 to 26 GHz and power line
conducted emission were performed with the EUT set to transmit at the channel with highest
output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps
802.11n HT20mode: MCSO
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5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Rachio ILA48-24 1000 N/A

I/O CABLES

1 AC 1 2-Prong Unshielded |1.5

TEST SETUP

The EUT is a standalone device. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

CONDUCTED

SPECTRUM ANALYZER

| ACADAPTER

AC MAINS
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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 T Number Cal Due
Amplifier, 1-18GHz Miteq AFS42-00101800-25- 493 06/23/18
S-42
Filter, HPF 6 HPF Micro-Tronics HPS17542 483 06/24/18
Filter, HPF 3GHz Micro-Tronics HPM17543 485 06/24/18
Switch Driver Keysight 11713A 457 N/A
Filter, LPF 5GHz Micro-Tronics LPS17541 482 06/24/18
Antenna, Horn 1-18GHz ETS Lindgren 3117 346 03/28/18
Antenna, Active Loop 9KHz to Emco 6502 35 03/09/18
30MHz
Controller Sunol Sciences SCi1iov 1290 N/A
Antenna, Broadband Hybrid, Sunol Sciences JB1 899 06/15/18
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz, 32dB Keysight 8447D 10 02/15/18
Amplifier, 1 to 8 GHz, 35dB Miteq AMF-4D-01000800- 1156 06/24/18
30-29P
Spectrum Analyzer, PXA Keysight N9030A 907 01/23/18
3Hz to 44GHz
Spectrum Analyzer, PXA Keysight N9030A 1466 04/11/18
3Hz to 44GHz
Test Software List
Description Manufacturer Model T No. Cal Date Cal Due
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Conducted Software UL UL EMC Ver 9.5, May 26 2015
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

Power Spectral Density; KDB 558074 D01 v04, Section 10.3.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1
Band-edge: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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)
2.4GHz Band
802.11b 1TX 0.844 0.877 0.962 96.25% 0.17 1.185
802.11g 1TX 0.176 0.219 0.806 80.57% 0.94 5.675
802.11n HT20 1TX 0.164 0.207 0.794 79.35% 1.00 6.094
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE 802.11b 1TX MODE

' Keysight Spectrum Analyzer - APv7.0.1(072717),45258 JL, Chamber A

[E=N [

[ RF [s0Q bc | | | SENSE:INT] | ALIGN AUTO

[12:16:15 AMOct 26, 2017

L
[Center

Freq 2.442000000 GHz Trig Delay-253.3 ps
PNO: Fast —= 1rig: Video
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1/1

TRAGE[|2 345

TYPE[A wArArAtay

5 Frequency

DET|P

Ref Offset 10.2 dB

1LO dBidiv Ref 30.00 dBm
og

Auto Tune|

2010 fobibspimtpint oot At |
100

Center Freq|

000

2.442000000 GHz

-100

=200

StartFreq|

-30.0

2.442000000 GHz|

-40.0

-50.0

StopFreq|

0.0

2.442000000 GHz|

Center 2442000000 GHz

Res BW 8 MHz #VBW 50 MHz

843.6 us (A)
7777 us
876.5us (A)

19.360 dBm
-35.265dB

DUTY CYCLE 802.11g 1TX MODE

Span 0 Hz

Sweep 2.533 ms (1001 pts)

CF Step
8.000000 MHz

[Auto Man

Freq Offset
0 Hz|

Scale Type

Lin

e Keysight Spectrum Analyzer - APV7.0.1(072717),45258 JL, Chamber A

[E=N I =

-/ RF [soe bc | | | SENSE:INT] [ ALIGN AUTO

[02:25:02 AM Oct 26,2017

[
[Center Freq 2.442000000 GHz | Trig Delay-36.7 s #Avg Type: RMS
PNO: Fast —»— 1rig: Video Avg|Hold: 111
IFGain:Low #Atten: 40 dB

TRAGE| 3456
TYPE[A #A%AA

Frequency

oET|P

Ref Offset 10.2 dB
1LO dBidiv__Ref 30.00 dBm

Auto Tune|

o | |
200

Vi
100 |

000

-ioa

200

-30.0 gy

Center Freq|
2.442000000 GHz|

StartFreq
2.442000000 GHz|

-0

-50.0

-60.0

Center 2.442000000 GHz
Res BW 8 MHz

1 A2 t (A)
t

N
A2 t (a)

#VBW 50 MHz

176.2 us (A)
3597 us
218.7 us (A)

-10.695 dB
14.578 dBm
-0.171dB
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DUTY CYCLE 802.11n HT20 1TX MODE

' Keysight Spectrum Analyzer - APV 0.1(072717),45258 JL, Chamber A == =
W | RF [s0Q bC | | | SENSE:INT] | ALIGN AUTO  [02:56:00 AM Oct 26, 2017
[Center Freq 2.442000000 GHz | Trig Delay-36.8ps  #Avg Type: RMS TRACE 5 Frequency
PNO: Fast —»— 1rig: Video Avg|Hold: 1/1 TYPE|A SAAAAAY
IFGain:Low #Atten: 40 dB oeTlP
Auto Tune|

Ref Offset 10.2 dB

1LO dBidiv__ Ref 30.00 dBm
og

200 | ‘ ‘ ‘ ‘ | | Center Fre
T \ \ \ \ I | q
100 _@_ Lol i | g e P AR <L_ P i i Dbt SRt A 2.442000000 GHz
0.00
oo StartFreq
200 2.442000000 GHz]
-30.0
ann
on Stop Freq|
: 2.442000000 GHz]
-B0.0
Center 2.442000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 368.0 ps (1001 pts) 8.000000 MHz

JAuto Man

[« T — T Fovcron T rovcionvo] —
1 A2 t (A) 164.1us (A) 3.445 dB
2 N t 2613 us 5.554 dBm
a3l A2 t (a) 206.8 us (A) 5963 dB FreqOffset
4 0 H|
5
6
7
8 Scale Type
9
10 Lo Lin
1 |
a v
IMSG ISTATUS
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.2.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS

8.2.1. 802.11b MODE

Channel[Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 8.520 0.5
Mid 2437 7.800 0.5
High 2462 7.800 0.5

6 dB BANDWIDTH LOW CH
W Agilent 14:16:43 Oct 27, 2017

L

| Measure

Ref 38 dBm

APw7.4.1(182017),45258 JL, Conducted B

#Atten 48 dB

a Mkrl 852 MHz

8.263 dB

#Peak

‘ Meas Off
Channel Power

Occupied BH

‘ ACP

#Res BH 106 kHz

Center 2.412 88 GHz
#WBH 360 kHz

Span 46 MHz

Sweep 3867 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Page 18 of 115

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

FORM NO: CCSUP4701J
FAX: (510) 661-0888



REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH MID CH
2 Agilent B:58:18  Jan 18, 2018 L | Measure

APy7.7(1214175,39004 LN, Conducted C a Mkrl 7.830 MHz

Ref 38 dBm #Atten 48 dB -1.524 dB Meas Off
#Peak ‘

Log

10 Channel P

ey annel Power
Offst

10.2 1R ! ‘

dB R Occupied BH
[l

-1.1 ‘

ACP

20
ML 32 Multi Carrier
53 FS Power
AR
;:%)n Power Stat
CCDF
Swp

More
1of 2

Center 2.437 88 GHz Span 48 MHz
#Res BH 100 kHz #JBH 300 kHz  Sweep 3.867 ms (1001 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH HIGH CH
- Agilent 14:44:44 Oct 27, 2017 L

APy7.4.10102617),45258 JL, Conducted B a Mkrl 7.80 MHZ‘

Ref 36 dBm #Atten 48 dB @8.192 dB Meas Off
#Peak

Log

18

B/ Channel Power
0ffst

iR 1
16.2 S o
dB Occupied BH
Dl
.
lil]
ACP
#PAvg
2@
ML 52 Multi Carrier
53 FF]S Power

£(E: Power Stat
FTun CCDF
Swp

Center 2.462 00 Ghz Span 40 MHz ‘ 1"‘0’{"2’
#Res BH 100 kHz WBH 300 kHz  Sweep 3.867 ms (1061 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.2.2.802.11g MODE

Channel[Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 16.360 0.5
Mid 2437 16.360 0.5
High 2462 16.240 0.5

6 dB BANDWIDTH LOW CH
s Agilent 15:02:46 Oct 27, 2017

L

| Measure

Ref 38 dBm

APw7.4.1(182017),45258 JL, Conducted B

#Atten 48 dB

a Mkrl 16.36 MHz

9.141 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

#Res BH 108 kHz

Center 2,412 08 GHz
#BH 308 kHz

Span 48 MHz

Sweep 3867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH MID CH
2 Agilent 18:07:38 Jan 18, 2013 L | Measure

APy7.701214172,39084 LN, Conducted C a Mkrl 16.36 MHz

Ref 30 dBm #Atten 40 dB -8.119 dB Meas Off
#Peak ‘

Log

10 Channel P

ey annel Power
Offst

16.2

dB ) S Occupied BH
ol

-39

dBm

WPAvg ‘ ACP

20
ML 32 Multi Carrier
$3 FS|yuhitibh Power
AR
;:%)n Power Stat
CCDF
Swp

More
1of 2

Center 2.437 88 GHz Span 48 MHz
#Res BH 100 kHz #JBH 300 kHz  Sweep 3.867 ms (1001 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH HIGH CH
- Agilent 15:16:34 Oct 27, 2017 L

APy7.4.10102617),45258 JL, Conducted B a Mkrl 16.24 MHZ‘

Ref 36 dBm #Atten 48 dB -@.688 dB Meas Off
#Peak

Log

18

B/ Channel Power
0ffst

18.2

dB _ 3 ‘ Occupied BH
]

a
i
m
ACP
#PAvg
2@
ML §2 Multi Carrier
53 FF]S o - Power

£(E: Power Stat
FTun CCDF
Swp

Center 2.462 00 Ghz Span 40 MHz ‘ 1"‘0’{"2’
#Res BH 100 kHz WBH 300 kHz  Sweep 3.867 ms (1061 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.2.3.802.11n HT20 MODE

Channel[Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 17.720 0.5
Mid 2437 17.680 0.5
High 2462 17.640 0.5

6 dB BANDWIDTH LOW CH
w Agilent 15:23:57 Oct 27, 2017 L Measure

APy7.4.10102017),45258 JL, Conducted B a Mkrl 17.72 MHz

Ref 36 dBm #Atten 40 dB @8.279 dB Meas Off
#Peak
Log
18
dB/ Channel Power
0ffst
18.2
dB 3 : Occupied BH
Dl
=57
dBm
#PAvg
2@

ML $2 Multi Carrier

53 FS ™ Power
AA

f%)n Power Stat

Swp

ACP

Center 2.412 88 GHz Span 48 MHz
#Res BH 100 kHz #BH 308 kHz  Sweep 3.867 ms (1081 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH MID CH
2 Agilent 18:11:09 Jan 18, 2018 L | Measure

APy7.701214172,39084 LN, Conducted C a Mkrl 17.68 MHz

Ref 30 dBm #Atten 40 dB 1.324 dB Meas Off
#Peak ‘

Log

10 Channel P

ey annel Power
Offst

10.2 s
dB ol i & Occupied BH
ol
-5.1
dBm

ACP
#PAvg ‘

20
ML 32 Multi Carrier
$3 FSf (T Power
AR
;:%)n Power Stat
CCDF
Swp

More
1of 2

Center 2.437 88 GHz Span 48 MHz
#Res BH 100 kHz #JBH 300 kHz  Sweep 3.867 ms (1001 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

6 dB BANDWIDTH HIGH CH
- Agilent 15:32:47 Oct 27, 2017 L

APy7.4.10102617),45258 JL, Conducted B a Mkrl 17.64 MHZ‘

Ref 36 dBm #Atten 48 dB -8.264 dB Meas Off
#Peak

Log

18

B/ Channel Power
0ffst

18.2
dB S 3 Occupied BH
ol
B

m

ACP

#PAvg
2
ML 52 Multi Carrier
53 FF]S———— - Power

£(E: Power Stat
FTun CCDF
Swp

Center 2.462 00 Ghz Span 40 MHz ‘ 1"‘0’{"2’
#Res BH 100 kHz WBH 300 kHz  Sweep 3.867 ms (1061 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.3. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

8.3.1. 802.11b MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 2412 11.6027
Mid 2437 11.6120
High 2462 11.6359

LOW CHANNEL
s Agilent 14:17:36 Oct 27, 2017

L

| Measure

Ch Freq 2.412 GHz

Trig Free

Occupied Bandwidth |Huerages: 166

Meas Off

| Channel Power

APw7.4.1(192017),45258 JL, Conducted B
Ref 38 dBm #Htten 40 dB

#Samp T

Occupied BH

Log !

19 <

dB/

Offst
10,2 e

dB

Center 2,412 06 GHz

Span 40 MHZ

+Res BH 288 kHz #VBW 560 kHz  Sweep 3.867 ms (1881 pts)

Multi Carrier
Power

Occupied Bandwidth Occ BH % Pur
11.6827 MHz x dB

Transmit Freq Error  -13.343 kHz
% dB Bandwidth 14.686 MHz*

99.00 %
-26.80 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

MID CHANNEL]
2 Agilent B953:06 Jan 10, 2018 L | Measure
| ]
Ch Freq 2.437 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 169 | |
| Channel Power
APY7.7(1214173,39804 LN, Conducted C
Ref 38 dBm #Atten 48 dB
#3amp I Occupied B
Log |
14 > oS
dB/ N "
Offst ACP
1.2
dB . .
| Multi Carrier
Center 2.437 00 GHz Span 40 MHz Power
#Res BN 208 kHz #BH 628 kHz  Sweep 3.867 ms (18681 pts) b S
ower Stat
Occupied Bandwidth Occ BH Z Pur  59.00 7 CCDF
116121 MHz ® dB -26.00 dB
Transmit Freq Error  -21.858 kHz 1"10{2
% dB Bandwuidth 14.430 MHzx v
|
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL]

- Agilent 14:45:36 Oct 27, 2817 L | Measure |
[

Ch Freq ©2.462 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 169 | |

| Channel Power
APv7.4.1(10208171,45258 JL, Conducted B

Ref 38 dBm #Atten 40 dB
#5arp [ Occupied BH
Log |
18 & <
Offst ACP
18.2
dB _ -
Multi Carrier
Center 2.462 06 GHz Span 48 MHz Power
#Res BH 208 kHz #BH 620 kHz  Sweep 3.067 ms (1881 pts) B 5
: = = = ower Stat
Occupied Bandwidth Occ BH % Pur  59.00 7 CCDF
11.6359 MHz x dB -26.08 dB
Transmit Freq Error  3.813 kHz 1!'10{!’92
% dB Bandwuidth 14.655 MHz* v
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.3.2.802.11g MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 2412 16.6253
Mid 2437 16.6530
High 2462 16.6698

LOW CHANNEL

W Agilent 15:93:28 Oct 27, 2017

L Measure

Ch Freq
Occupied Bandwidth

2.412 GHz

Trig Free Meas Off

[Averages: 169 | |

| Channel

APw7.4.1(182017),45258 JL, Conducted B
Ref 38 dBm #Htten 46 dB

Power

#Samp

Log

19

dB/

Offst

18.2

dB

Center 2.412 88 GHz
#Res BH 330 kHz

#YBH 1 MHz Sweep 1.133 ms (1001 pts)

Span 46 MHz

| ‘ Occupied BH

Multi Carrier

ACP

Power

16

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
6253 MHz

18.789 kHz
21.098 MHz:*

Occ BH % Puwr 99.00 %

® dB -26.00 dB

Power Stat

CCDF

More
1of 2
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

Occupied Bandwidth

MID CHANNEL]
2 Agilent 18:08:07 Jan 18, 2013 L | Measure
| ]
Ch Freq 2.437 GHz Trig Free Meas Off
[Averages: 169 | |

Channel Power

APw7.7(121417),39004

LM, Conducted C

Ref 38 dBm #Atten 48 dB
#oamp Occupied B
Log
18 & g
ol 5 < ACP
18.2
dB _ -
| Multi Carrier
Center 2.437 @0 GHz Span 40 MHz Power
#Res BH 338 kHz #YBH 1 MHz Sweep 1,133 ms (1001 pts) > S
ower Stat
Occupied Bandwidth Occ BN % Pur  99.00 7 CCDF
15 653@ MHZ % dB -26.00 4B
Transmit Freq Error  -17.659 kHz 1"10{2
% dB Bandwidth 20.934 MHz* o
I
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL]

- Agilent 15:11:25 Oct 27, 2817 L | Measure |
|
Ch Freq ©2.462 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 169 | |
| Channel Power
APw7.4.1(182817),45258 JL, Conducted B
Ref 38 dBm #Atten 48 dB
#oamp | Occupied BH
Log
16 < =ty
dB
Off/st > % ’ ACP
19.2
dB ] )
Multi Carrier
Center 2.462 06 GHz Span 48 MHz Power
#Res BH 330 kHz #WEH 1 MHz Sweep 1.133 ms (1881 pts) B 5
= = ; - ower Stat
Occupied Bandwidth Occ BH % Pur  59.00 7 CCDF
16.6698 MHz ® dB -26.60 4B
Transmit Freq Error  2.824 kHz 1!'10{!’92
% dB Bandwidth 21.199 MHz* .
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.3.3.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 2412 17.8929
Mid 2437 17.9033
High 2462 17.8783

LOW CHANNEL
s Agilent 15:24:34 Oct 27, 2017

L

| Measure

Ch Freq 2.412 GHz

Trig Free

Occupied Bandwidth |Huerages:

l‘ Meas Off

160 1

APv7.4.1(1828171,45258 JL, Conducted B
Ref 38 dBm #Atten 46 dB

| Channel Power

#Samp

Log

W W PRI ] EET T .. WS
L'

18

dB/

Offst

19.2

‘ Occupied BH
‘ ACP

dB

| Multi Carrier

Center 2,412 @8 GHz

#Res BH 368 kHz #YBH 1.1 MHz

Sweep 1 ms (1601 pts)

Power

Span 48 MHz

Occupied Bandwidth
17.8929 MHz

-19.895 kHz
21.327 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr

Power Stat
99.00 % CCDF

® dB -26.00 dB

More
1of?2
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

MID CHANNEL]
2 Agilent 18:11:38  Jan 18, 2018 L | Measure
|
Ch Freq 2.437 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 169 | |
Channel Power
APY7.7(1214175,39004 LN, Conducted C
Ref 38 dBm #Atten 48 dB
#3amp Occupied B
Log
16 & Bt st g A
dB/
0ffst 5 & ACP
18.2
dB . .
Multi Carrier
Center 2.437 00 GHz Span 48 MHz Power
#Res BH 368 kHz #\BH 1.1 MHz Sweep 1 ms (1001 pts) > S
ower Stat
Occupied Bandwidth Occ BN % Pur  99.00 7 CCDF
17 9@33 MHZ % dB -26.00 4B
Transmit Freq Error  3.803 kHz 1"10{2
% dB Bandwidth 21.433 MHz* o
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL]

@ Agilent 15:33:45 Oct 27, 2017

L

Measure

Occupied Bandwidth

Ch Freq 2.462 GHz

Trig Free

|Huerages: 168

Meas Off

APw7.4.1(182017),45258 JL, Conducted B
Ref 38 dBm #Htten 46 dB

| Channel Power

#Samp

Log

10 ol -

| ‘ Occupied BH

dB/

Offst

‘ ACP

18.2

dB

Multi Carrier

Center 2.462 @8 GHz
#Res BH 360 kHz

#BH 1.1 MHz

Span 48 MHz

Sweep 1 ms (18001 pts)

Power

Occupied Bandwidth

17.8783 MHz

Transmit Freq Error  27.567 kHz
% dB Bandwidth 21.419 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.4. PEAK OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 (5.4) (d)

For systems using digital modulation in the 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

RESULTS

8.4.1. 802.11b MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel | Frequency Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2412 19.91 19.91 30.00 -10.09
Mid 2437 19.77 19.77 30.00 -10.23
High 2462 19.94 19.94 30.00 -10.06
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.4.2.802.11g MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel | Frequency Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 22.60 22.60 30.00 -7.40
Mid 2437 22.82 22.82 30.00 -7.18
High 2462 22.17 22.17 30.00 -7.83
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018

FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC
8.4.3. 802.11n HT20 MODE
Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel | Frequency Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2412 22.02 22.02 30.00 -7.98
Mid 2437 22.10 22.10 30.00 -7.90
High 2462 22.45 22.45 30.00 -7.55
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.5.1. 802.11b MODE

ID: 45258 Date: 10/26/2017
Channel |[Frequency| Chain0
Power
(MHz) (dBm)
Low 2412 16.52
Mid 2437 16.35
High 2462 16.39

8.5.2.802.11g MODE

ID: 45258 Date: [10/26/2017
Channel |[Frequency| Chain0
Power
(MHz) (dBm)
Low 2412 11.75
Mid 2437 11.88
High 2462 11.75

8.5.3.802.11n HT20 MODE

ID: 45258 Date: 110/26/2017
Channel |[Frequency| Chain0
Power
(MHz) (dBm)
Low 2412 10.54
Mid 2437 10.52
High 2462 10.41
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC 815.247 (e)
RSS-247 (5.2) (b)
For digitally modulated systems, the power spectral density conducted form the intentional

radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

8.6.1. 802.11b MODE

1TX Chain 0 MODE

PSD Results
Channel | Frequency | Chain O Total Limit Margin
Meas Corr'd
(MHz) (dBm) PSD
(dBm) (dBm) (dB)
Low 2412 -5.61 -5.61 8.0 -13.6
Mid 2437 -5.10 -5.10 8.0 -13.1
High 2462 -5.96 -5.96 8.0 -14.0
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

CPSD LOW CHANNEL

% Agilent 15:42:82 Oct 27, 2017 L Measure
APy 4.101828172,45258 JL, Conducted B Mkrl 2.411 433 GHz
Ref 26 dBEm #Atten 30 4B -5.618 dBm Meas Off
#Hvg
Log
10 Channel Power
dB/
Offst 1
19.2 s
dB Occupied BH
]
5.0
dBm

ACP
#PAvg
e |
vl 52 Multi Carrier
53 F3S Power

AA

ECH: Power Stat
FTun CCDF
SWp
Center 2.412 000 GHz Span 18 MHz 1”’;'{ S
#Res BH 308 kHz #VBH 91 kHz  Sweep B0.42 ms (1168 pts)
I I
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

CPSD MID CHANNEL

% Agilent 10:04:49 Jan 18, 2018 L [ Measure |
AP/ 701214173,39084 LN, Conducted C Mikrl 2.436 147 GHz
Ref 38 dBm #Atten 40 dE -5.8497 dEm Meas Off
#Hvy
Log
10 Channel Power
dB/
Offst
18.2 )
dB o Occupied BH
] ]
5.8
dBm

- ACP
#PAvy
18@
Y Multi Carrier
33 FS I i Power

AR
ﬁﬂ Power Stat
CCDF

Swp
Center 2.437 600 GHz Span 18 MHz 1“’;'{ S
#Res BW 30 kHz #/BW 91 kHz Sweep B0.4 ms (1161 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

CPSD HIGH CHANNEL

3% Agilent 14:46:16 Oct 27, 2017 L | Measure
APw7 41018281 7,45258 JL, Conducted B Mkrl 2.462 766 GHz
Fef 20 dBEm #Atten 30 4B -5.959 dEm Meas 0Off
#Hvy
Log
10 Channel Power
dB/
Offst 1
1.2 2
dB Occupied Bk
]
a0
ddBm

ACF
#PAun
18@ | .
Ul 52 Multi Carrier
SR Power

AA

ECh: Power Stal
FTun CCDF
Swp
Center 2,462 000 GHz Span 18 Mhz 1”’;'{ E
#Res BH 30 kHz #\/BH 91 kHz Sweep 60,4 ms (1164 pts)
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REPORT NO: 11988952—-E1V2

DATE: APRIL 4, 2018

FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC
8.6.2. 802.11g MODE
1TX Chain 0 MODE
PSD Results
Channel | Frequency | Chain O Total Limit Margin
Meas Corr'd
(MHz) (dBm) PSD
(dBm) (dBm) (dB)
Low 2412 -10.71 -10.71 8.0 -18.7
Mid 2437 -10.07 -10.07 8.0 -18.1
High 2462 -11.08 -11.08 8.0 -19.1
CPSD LOW CHANNEL
4 Agilent 15:04:41 Oct 27, 2017 L Measure

Ret 2@ dEm

APv7.4.1¢1828172,45258 JL, Conducted B
#Htten 38 dB

Mkrl 2.487 567 GHz

-18.7608 dBm

#Hvg

e

Meas |

Channel Pow

Occupied

AA

£t
FTun
Swp

#Res BH 30

kHz

Center 24172 BAA GHz
#VEH 91 kHz

Span 25 MHz
Sweep 83,94 ms (1662 pts)

Multi Carr
Pow

Power $
cC
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

CPSD MID CHANNEL
i Agilent 10:08:48 Jan 18, 2018 L | Measure |

APw/.7(1214173,39884 LN, Conducted C Mkrl 2.435 723 GHz

Ref 38 dBm #Atten 46 dB -18.871 dBm Meas Off
#Hwvg

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Swp

Center 2.437 00 GHz Span 25 Mz 1”’;{ S

#Res BW 38 kHz #UBH 91 kHz  Sweep 83.98 ms (1665 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

CPSD HIGH CHANNEL

# Agilent 15:12:16 Oct 27, 2617 L | Measure
APw7 41018281 7,45258 JL, Conducted B Mkrl 2.457 568 GHz
Fef 20 dBEm #Atten 30 4B -11.875 dBm Meas Of{
#Hvy
Log
10 Channel Power
dB/
Offst
10.2 1
dB 1 Occupied Bk
] | i
:

m
+PAvg ACF
186
Ul 52 Multi Carrier
S3 FSL Power

AA
f%;] Power Stal
Sup CCOF
Center 2,462 000 GHz Span 26 Mz 1”’;'{ E
#Res BH 30 kHz #\/BH 91 kHz Sweep 87.3 ms (1667 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.6.3.802.11n HT20 MODE

1TX Chain 0 MODE

PSD Results
Channel | Frequency | Chain O Total Limit Margin
Meas Corr'd
(MHz) (dBm) PSD
(dBm) (dBm) (dB)
Low 2412 -11.71 -11.71 8.0 -19.7
Mid 2437 -10.84 -10.84 8.0 -18.8
High 2462 -11.38 -11.38 8.0 -19.4

CPSD LOW CHANNEL
s Agilent 15:25:29 Oct 27, 2817 L | HMeasure |

APw7.4.1(1828173,45258 JL, Conducted B Mkrl 2.418 716 GHz
Ref 28 dBm #Atten 30 dB -11.7@7 dBm Meas Off

#Hvg
Channel Power
Occupied BH

ACP

Multi Carrier
Power

AA

Power Stat
CCDF

FTun
Swp

More
1of 2

Center 2412 BRA GHz Span 27 MHz
#Res BH 30 kHz #JBH 91 kHz  Sweep 98.59 ms (1789 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

CPSD MID CHANNEL
s Agilent 10:12:05 Jan 10, 2018 L | Measure |

APw7.7(121417),39004 LN, Conducted C Mkrl 2.435 725 GHz
Ref 30 dBm #Atten 40 dB -18.840 dBm Meas Off
#Hvy
Log

18
4B/ Channel Power

Offst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of2

Center 2,437 BAB GHz Span 27 MHz
#Res BH 30 kHz #JBH 91 kHz  Sweep 98.64 ms (1798 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

CPSD HIGH CHANNEL
i Agilent 15:34:36 Oct 27, 2617 L | Measure |

APv7.4.101020817,45258 JL, Conducted B Mkrl 2.460 738 GHz
Ref 20 dEm #Atten 30 dB -11.375 dBm Meas Off
#Hvy
Log

18
4B/ Channel Power

Offst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of2

Center 2,462 BAB GHz Span 27 MHz
#Res BH 30 kHz #JBH 91 kHz  Sweep 98.66 ms (1788 pts)
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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

RESULTS
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

8.7.1.802.11b

MODE

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
# Agilent 10:05:13 Jan 10, 2018

L

Measure

Ref 38 dBm

APv7.7(121417),39804 LN, Conducted C

#Atten 48 dB

Mkrl 2.438 9

8.79 dBm

GHz

Meas Off

#Peak
Log

19
dB/

Channel Power

Offst

‘ Occupied BH

A

Multi Carrier
Power

Center 2,437 @ GHz
#Res BH 108 kHz

#WBH 388 kHz

Span 1

B MHz
Sweep 3.6 ms (1081 pts)

ore
1 of

CP
Power Stat
CCDF
M
2
I

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

% Agilent 63:91:49

Oct 3@, 2817

L

Measure

Ref 28 dBm

APw7.4.101620171,45258 JL,

#Atten 30 dB

Mkrl 2.412 1 GHz

8.69 dBm

#Peak

Meas Off

Log
18

dB/

Offst

Channel Power

18.2

#PAwvg

Occupied BH

ACP

Center 2.488 & GHz
#Res BH 106 kHz

#YBW 380 kHz

Span 1
Sweep 9.6 ms (1061 pts)

Marker Trace
1 1
2 1
3 (6]

¥ Axis
2.412 1 GH=z
2,468 @ GHz
2.398 5 GHz

Type
Freg
Freg
Freg

Amplitude
8.69 dEm
-35.32 dBEm
-31.27 dBm

Multi Carrier
Power

Power Stat
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
i Agilent 09:08:53 Oct 30, 2017 L

Measure

Ref 28 dBm

APv7.4.1(1820817),45258 JL,

Mkrl 2.462 6 GHz
#Atten 30 dB 8.62 dBm

#Peak

1

Meas Off

Log
16

dB/

Dffst

Channel Power

Occupied BW

ACP

Center 2.483 5 GHz
#Res BHW 100 kHz

Span 186 MHz
#VBH 308 kHz Sweep 9.6 ms (1001 pts)

Marker Trace
1 1
2 (&)
3 [6D]

Type
Freg
Freg
Freg

¥ Axiz Amplituda
2.462 B GH= 8.62 dEm
2.483 § GH= -4E.6E dBm
2.483 & GH= -4E.6E dBm

Multi Carrier
Power

Power Stat
CCDF

Note: Data is in compliance with the -21.2dBm limit shown in the 11b reference level plot above.
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 09:06:48 Oct 30, 2017

L

Measure

Ref 28.2 dBm

APy7.4.1(1820173,45258 JL,
#Atten 26 dB

Mikrd 24,958 GHz
-51.899 dBm

#Feak i

Meas Off

Channel Power

Occupied BH

#PAvg |

ACP

Start 30 MHz
#Res BH 100 kHz

#VBW 380 kHz

Stop 26.000 GHZ
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (6 D]
(&5

# Axiz
2.412 GHz
4.824 GHz
7.236 GHz

Amplitude
£.67 dBm
-62.19 dBm
-56.38 dEm

Multi Carrier
Power

Power Stat
CCDF

2
3 1
4 1 24,958 GHz -51.98 dBm

More
1 of2

OUT OF BAND MID CH
s Agilent 10:06:10 Jan 10, 2018 L

APv7.7(121417),39964 LN, Conducted C Mkrd 25.328 GHz

Ref 38 dBm #Atten 48 dB -25.881 dBm
#Peak |

1

| Measure

Meas Off

Channel Power

°—| Occupied BH

‘ ACP

#PAvg
Start 3@ MHz

Stop 26.000 CHz [l 14 carrier

+Res BH 188 kHz

+VEW 388 kHz

Sweep 2,482 5 (8192 pts)

Marker Trace
1 1
2 1)
3 1
4 (1

B Axis
2,437 GHz
4,874 GHz
7.311 GH=z

25,328 GHz

Amplituda
7.74 dBm
-42.76 dEm
-37.97 dBn
-28.88 dEm

Power

Power Stat
CCDF

More
1of?2
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

OUT OF BAND HIGH CH
s Agilent 09:10:08 Oct 30, 2017 L

APw7.4.1(102017),45258 JL, Mkrd 24.792 GHz

Ref 208.2 dBm #Atten 20 dB -58.396 dBm Meas Off
#Peak 4
R*

Channel Power

‘ Occupied BH

ACP

Start 3@ MHz B GHz
#Res BH 100 kHz #BH 308 kHz Sweep 2.482 5 (8192 pts)

Marker Trace Type ¥ Axiz Amplituda
1 1 Freg 2.462 BHz £.73 dBm
2 D] Frag 4,924 GHz -E2.85 dBm Power Stat
3 (6 D] Freg 7.386 GHz -57.97 dEm CCDF
4 [&}] Frag 24,792 GHz -58.48 dBm

Multi Carrier
Power

More
1of 2

Note: Data is in compliance with the -21.2dBm limit shown in the 11b reference level plot above.
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.7.2.802.11g MODE

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 188926 Jan 10, 2018 L | Measure

AP7.7(121417,39604 LN, Conducted C Mkrl 2.438 3 GHz
Ref 30 dBm #Atten 40 dB 2.55 dBm Meas Off
#Peak
Channel Power
‘ Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.437 0 GHz Span 108 Miz ‘ 1”‘;{3
#Res BW 108 kHz #BH 300 kHz Sweep 3.6 ms (1681 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent 09:19:31 Oct 30, 2017

L | Measure

APw7.4.1(102017),45258 JL,

Mkrl 2.413 3 GHz

Ref 26 dBm #Atten 38 dB 1.87 dBm Meas Off
#Peak
Log 1
1o T Channel Power
dB/
Offst
19.2 . |
dB 3 Occupied BH
D
-28.3 " .
dBm
ACP
#PAvg
Center 2.406 @ GHz Span 106 MHz . .
#Res BH 100 kHz WEH 300 k2 Sweep 9.6 ms (1001 pro) || TUlt cg;::g?
Marker Trace Type H Axiz Amplituda
1 (&8 Freq 2.413 3 GHz 1.87 dBm
2 (1 F 2,488 8 GH -38.77 dB
3 (& )] F:EE 2398 9 BHE -36.23 dBE Power Stat

CCDF

More
1of 2

I
|
| =

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
s Agilent 09:21:52 Oct 30, 2017

L | Measure

APw7.4.1(102017),45258 JL,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.463 3 GHz
1.65 dBm

#Peak

Meas Off

Log

)
kS

10

dB/

Channel Power

Offst

Occupied BH

ACP

Center 2,483 5 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 109 MHz
Sweep 9.6 ms (1081 pts)

Marker Trace
1 1)
2 1
3 (1

X Auiz
2.463 3 GHz
2.484 5 GH=z
2.483 5 GHz

Amplituda
1.E5 dBn
-45.81 dBn
-46.45 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Note: Data is in compliance with the -27.5dBm limit shown in the 11g reference level plot above.
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 89:158:17 Oct 30, 26017 L | Measure

APw7.4.101826817),45258 JL, Mkrd 25.817 GHz

Ref 28.2 dBm #Atten 20 dB -5@8.582 dBm Meas Off
#Peak |

i
Channel Power

Occupied BH

#PAvg |

| |

Start 30 MHz Stop 26.800 GHz . .
#Res BH 100 kiz WBH 300 KMz Sweep 2.482 5 (8192 prey || T %’;‘g[;g;

Marker Trace Type ¥ Axig Amplituda
1 1 Fraeg 2.412 GH=z -A.87 dBm
2 1y F 4,824 GH -B2.81 dB ‘
3 1 F:zg 7.23E EHE -68.32 dBE PowercsctDaI_E
4 1y Freg 25,817 GHz -5A.58 dBm

| ACP

More
1of?2

OUT OF BAND MID CH
- Agilent 18:18:38  Jan 10, 2018 L | Measure

APv7.7(121417),39964 LN, Conducted C Mkrd 25.839 GHz

Ref 30 dBm #Atten 40 dB -29.146 dBm Meas Off
#Peak |

Channel Power

Occupied BH

ACP

#PAvg

Start 30 MHz Stop 26.8
#Res BH 188 kHz #YBH 380 kHz Sweep 2.482 5 (8192 pts)
Marker Trace ¥ Axig Amplituda
1 1 2,437 GHz 1.62 dBm
2 1) 4,874 GH -41.96 dE
3 1 7.311 EHz -39.39 dBm Powercsc'ijal_z
4 (1 25,839 GHz -29.15 dEm

Multi Carrier
Power

lof2
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

OUT OF BAND HIGH CH
s Agilent 09:24:12 Oct 30, 2017 L

APw7.4.1(102017),45258 JL, Mkrd 25.838 GHz

Ref 208.2 dBm #Atten 20 dB -5@.530 dBm Meas Off
#Peak |

i
Fo:

Channel Power

‘ Occupied BH
4

| e _ acp
|

Start 30 MHz Stop 26.000 GHZ
#Res BH 180 kHz #WBH 368 kHz Sweep 2.482 s (8192 pts)
Marker Trace Type ¥ Axiz Amplituda
1 1 Freg 2.462 GHz -1.89 dBn

2 D] Freg 4.924 GHz -£1.98 dBm
3 (6 D] Fraeg 7.386 GHz -55.99 dEm Powercsct[z]ag
4 [&}] Freg 25,838 GHz -EB.53 dBm

Multi Carrier
Power

More
1of 2

Note: Data is in compliance with the -27.5dBm limit shown in the 11g reference level plot above.
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

8.7.3.802.11n HT20 MODE
IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
s Agilent 18:12:34  Jan 16, 2015 L | Measure

APw7.7(1214173,39084 LN, Conducted C 2.438 3 GHz
Ref 38 dBm #Atten 48 4B 1.24 dBm Meas Off
#Peak
Channel Power
‘ Occupied BH
ACP
I Multi Carrier
Power
Power Stat
CCDF
Center 2.437 0 GHz Span 108 MHz ‘ 1"‘;{‘;
#Res BW 108 kHz #\BH 300 kHz Sweep 3.6 ms (1681 pts)
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

2 Agilent 89:29:68 Oct 36, 2017 L | Measure
APy7.4.10102017),45258 JL, Mkrl 2.413 3 GHz
Ref 26 dBm #Atten 38 dB 8.67 dBm Meas Off
#Peak
Log 1
1o > Channel Power
dB/
Offst
19.2 [
dB Occupied BH
D
_29.4 N - NV PV
dBm
ACP
#PAvg ’
Center 2.406 @ GHz Span 106 MHz . .
#Res BH 100 kHz WEH 300 k2 Sweep 9.6 ms (1001 pro) || TUlt cg;::g?
Marker Trace Type H Axiz Amplituda
1 (&8 Freq 2.413 3 GHz B.67 dBm
2 (1 F 2,488 8 GH -37.61 dB
3 (& )] F:zg 2.488 @ BHE -37.61 dBm Power Stat

I
|
| =

CCDF

More
1of 2

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
s Agilent 09:32:56 Oct 30, 2017

L

| Measure

Ref 28 dBm

APY7.4.10102617),45258 JL,
#Atten 30 dB

Mkrl 2.464 5 GHz
8.29 dBm

#Peak

Meas Off

Log

1
)

19

dB/

Channel Power

Offst

Occupied BH

ACP

Center 2,483 5 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 109 MHz
Sweep 9.6 ms (1081 pts)

Marker Trace
1 1)
2 1
3 (1

X Auiz
2.464 5 GHz
2.484 B GH=z
2.483 5 GHz

Amplituda
B.29 dBn
-45.38 dBn
-47.72 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Note: Data is in compliance with the -28.8dBm limit shown in the 11n HT20 reference level plot

above.
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 69:31:04 Oct 30, 2017 L

APw7.4.101826817),45258 JL, Mkrd 24.982 GHz

Ref 28.2 dBm #Atten 20 dB -51.532 dBm
#Peak |

I
1
L+
Channel Power

Occupied BH

| Measure

Meas Off

#PAvg |

| ACP

Start 3@ MHz
#Res BH 100 kHz

+VEW 388 kHz

Stop 26.8

8 GHz

Sweep 2,482 5 (8192 pts)

Marker Trace
1 1
1)

B Axis
2,412 GHz
4,824 GHz
7.236 GH=z

Amplituda
-6.38 dEm
-E8.99 dEm
-59.78 dBn

Multi Carrier
Power

2
3 (&5
4 &5 24,982 GHz -51.53 dBm

More
1of?2

Power Stat
CCDF

OUT OF BAND MID CH
s Agilent 10:14:27 Jan 10, 2018 L

APv7.7(121417),39964 LN, Conducted C Mkrd 24.998 GHz

Ref 38 dBm #Atten 38 dB -39.650 dBm
#Peak

| Measure

Meas Off

Channel Power

Occupied BH

| ACP

#PAvg |

Start 38 MHz
#Res BH 188 kHz
Marker Trace B Axis
1 1 2,437 GHz
2 1) 4,874 GHz
3 1 7.311 GH=z
4 (1 24,998 GHz

Stop 26.800 GHz
Sweep 2,482 5 (8192 pts)
Amplituda
-1.53 dBm
-52.23 dBEm
-49.76 dBm
-39.65 dBm

Multi Carrier

+VEW 388 kHz Power

Power Stat
CCDF

More
1of?2

Page 63 of 115

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

OUT OF BAND HIGH CH
s Agilent 69:34:12 Oct 30, 2017 L [ _Measure

APw7.4.101826817),45258 JL, Mkrd 24.778 GHz

Ref 28.2 dBm #Atten 20 dB -5@8.673 dBm Meas Off
#Peak |

:LI
h Channel Power
Occupied BH
” ACP
Start 30 MHz Stop 26.800 GHz . .
#Res BH 100 kHz WEH 300 iz Sween 2482 5 (8192 pro) || VI c,fg[_jgﬁ
Marker Trace Type H Axiz Amplitude
1 1 Freg 2,482 GHz -3.38 dBm
2 (4] F 4,924 GH -63.38 dB ‘
3 1 F:zg 7.386 EHE -57.28 dBm Powercsc'i]al_z
4 (4] Frag 24,778 GHz -5E.68 dBEm
More
1of?2

Note: Data is in compliance with the -28.8dBm limit shown in the 11n HT20 reference level plot
above.

4
&
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

9. RADIATED TEST RESULTS

9.1.

LIMITS

LIMITS AND PROCEDURE

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uvV/m)at3m (dBuV/m) at 3m
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
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL FREMONT, 3m Chamber 24 Aug 2017 14:06:24
Restricted Bondedge
= Project Number: 11988153
I Client:Rachio
Config:EUT with AC
Mode:2412MHz b mode
195 Tested by:37298
P
/
95 1]
- /
a
2 85 /
o
N
L Peok Limit (dBulU/m2
[u} 7!:
T
‘e
3 65
3
[as)
el
Average: Limit (dBulU/m)
55
" T
Jpm o b o TR Y NPT AY) ml.'n Ardiinh IMima
3;\“’1”«"”“““"; AN AT R g g
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn  Det/Avg Type Sueep Fis  #5ups/Mode Position Range (GHz) REW/ VBl Ref/Attn  Det/Avg Type Sweep Pts #5ups/Mode Position
1:231-2.415 NGB/ 18912 PEAK/Pur AvgERHS)  Auto o098 HAH M4 degs 199 | 2:2.312.415  MC-EBI/M B2 AUER/Par Mg(RIS)  Auto 088 160TAL 344 degs 199 cn
FCC_2.46_2412MHz b BE H.dat 38915 28 Dec 2015 Rev 9.5 B Dec 2816

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) “AmpICbI/FItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Reading d (dBuVIm) (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuVim)
1 2.39 42.93 Pk 1. -22. 0 52.23 - - 74 -21.77 44 1 H
2 2.39 44.8 Pk 1. -22.! [ 54.2 - - 74 -19.8 44 1 H
3 2.39 31.81 RMS 1. -22.! 17 413 54 -12.7 - - 44 1 H
4 2.39 33.28 RMS 1. -22.! 17 42.87 54 -11.13 - - 44 1 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

VERTICAL RESULT

12:UL FREMONT, 3m Chomber 24 Aug 2817 14:28:13
Restricted Bondedge
= Project Number: 11908153
" Client:Rachio
Config EUT with AC .
Mode:2412MHz b mode T,
195 Tested by:37298 /
/
gl:
8 85 i
It I P f
s 75 Peok Limit (dBuU/m2 //
- et
N
2 65 4
3 /
55 Averagel Limit (dBulU/m) 6 ‘;W‘i
T i
T ;
RN JYPURITTS NC ST A S ;
r*'-w\A,\,Jm»'.yv“ﬁmm*'WWﬁ\\N\MWMM;WWW"’”“’M‘“*“‘L‘““M“"wMMW %JA.AMM S A

a5 E
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) REL/UBL/ Ref/Attn Det/Avg Type Sweep Pis  #5wps/Mode Position Range (6Hz) RBW/ UL Ref/fttn  Det/fvg Type Sueep Pts  4Sups/fode Position
2731-2.415 1M(-6dB) /3 89/12 PEAK/Par AvgRMS) o (futo)  GAAR M 62 206
Low CH Bondedge — U.TST 36915 28 Dec 2615 Rev 9.5 @1 Dec 2016
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuVv) (dB) g (dBuVv/ m)
(dBuVv/ m)
m)
2 2.389 46.68 Pk 319 -22.5 0 56.08 - - 74 -17.92 62 296 \
1 2.39 44.45 Pk 319 -22.6 0 53.75 - - 74 -20.25 62 296 \
3 2.39 33.75 RMS 31.9 -22.6 17 43.24 54 -10.76 - - 62 296 \
4 2.39 34.57 RMS 31.9 -22.5 .17 44.16 54 -9.84 - - 62 296 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZKUL FREMONT, 3m Chamber 24 Aug 2017 14:48:33
Restricted Baondedge
- Project Number: 11988153
1 Client:Rachio
Config:EUT with AC
Mode:2462MHz b mode
1@:"% Tested by:37298
MM\
)’
95 \
. \
T 85 3
=} \
N \
5 75 \\; Peok Limit (dBLU/m)
T \i
‘e ‘M\’w«\
~ \
3 65 "
[as}
- kN Qve‘g}ge Limit CdBuU/m)
55 "
\ "
\ WA st Ay o s b P IR E P RTT C TR AR AV
45 \ Wy
ol
L O U ANt et i WAl i Wil gy A A AN oo, o
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RElL/ VBl Ref/fttn Det/fvg Type Sueep Fis  #5ups/Mode Position Range (6Hz) I Ref/fttn  Det/Avg Type Sweep Pts #5ups/Mode  Position
1:2.46-2.563 1M(-6dB) /34 189/12 PEAK/Pur Avg(RMS)  Imsec(Auto) 8088  MAXH 338 degs 184 | 2:2046-2.563 1MC-6dB)/3M 189/12 AVER/Pur Avg(RMS)  Tmsec(Auto: 8008 18ETAU 338 dege 184 cn
High CH Bandedge — H.TST 30915 28 Dec 2815 Rev 8.5 @1 Dec 2816
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuv) (dB) g (dBuv/ m)
(dBuv/ m)
m)
1 2.484 42.73 Pk 324 -22.7 0 52.43 - - 74 -21.57 338 104 H
3 2.484 31.91 RMS 324 -22.7 17 41.8 54 -12.2 - - 338 104 H
4 2.484 32.06 RMS 324 -22.7 17 41.95 54 -12.05 - - 338 104 H
2 2.49 44.34 Pk 32.5 -22.7 0 54.14 - - 74 -19.86 338 104 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

VERTICAL RESULT

| ZI:UL FREMONT, 3m Chamber 24 Aug 2817 14:56:38
Restricted Bondedge
= Project Number: 11988153
i Clint:Rachio
Config:EUT with AC
w“‘"m\ Mode : 2462MHz b mode
195 Tested by:37298
95 ’\
5§ 85
>
5 Pea mit (dBuU/m
" ik b £ C(c )
> 75 M"‘««
A Y,
G .
> = LY
2 ° \
. |
Y, £ Avercge Limit {(dBuU/m)

55 e ’@‘W =
i Pyl

*“Lﬂ*ﬁwA,u.veuw, el el

A R ol St

WITE NTOURY AR
45 3 by
35
2.46 8. 3MHz/ 2.563

Frequency (GHzJ

Range (Gz) RBI/UB Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode FPosition | Ronge (GHz) RBU/UB Ref/ftin  Det/Avg Type Susep Pte  #5upe/fode Fosition |
1:2.46-2,563 HC-6dB)/3t B9/12  PEAK Vg (RIS seclfuta) 8888 X degs

High CH Bandedge - U.TST 36315 28 Dec 2815 Rev 9.5 @1 Dec 2616

Trace Markers

Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuVv) (dB) g (dBuVv/ m)
(dBuv/ m)
m)
1 2.484 44.17 Pk 324 -22.7 0 53.87 - - 74 -20.13 54 165 \
2 2.484 46.56 Pk 324 -22.7 0 56.26 - - 74 -17.74 54 165 \
3 2.484 34.76 RMS 324 -22.7 17 44.65 54 -9.35 - - 54 165 \Y
4 2.484 34.76 RMS 32.4 -22.7 17 44.65 54 -9.35 - - 54 165 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 20 Oct 2817 23:81:083
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2412MHz 11b mode
g5 Tested by: 12981 KU
85
Peok Limit (dBuU/m
75
A
E
3 5
3 6
[as}
o
e Avg Limit (dBulU/m>
SC
- MW‘ e \ ,i,w,,.mM
35 T TR mM " il ;
M R i\l "
25
1 18 18
Frequency (GHz)
Range (6H2) REU/VEH Ref/Altn  Det/Avg Tupe Sueep Plo foups/fiods Fosition Fonges (o) REU/VB Ref/Attn  Dot/Avg Tupe Sueep Pts $oups/lode Fosition
113 M6 /38K 107/18 PEAK/Pur Avg(RUS)  7Tmsec(Putc) 608 HAKH B-360degs H | 3:3-18 MC6c8)/30k  87/8 FERK/Pur fvg(RMS)  STdnsec(Auto) I8k HAKH B-38degs H
FCC Part{SC 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816
! 1:UL Fremont,5m Chomber B 20 Oct 2817 23:01:083
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2412MHz 1 1h mode
g5 Tested by: 12981 KU
8:
Peok Limit (dBuU/m
75
A
E
3 5
3 6
[as}
o
e Avg Limit (dBulU/m)
55 =
4 5
5 Q ™ gkt
4 8
O b . L e T T T Ly
o5
1 18 18
Frequency (GHz)
Range (6H2) REU/VEH Ref/Altn  Dst/Avg Tupe Sweep Fls foups/fods Fosition Fanges (o) REW/VB Ref/Attn  Dot/Avg Tupe Sueop Pts Houps/Tode Fosition
FCC Port{SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Mark Frequen Meter Det AF Amp/C DC Correc Avg Margin Peak PK Azimut Height Polarit
er cy Readi T863 bl/Fltr/ Corr ted Limit (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin (dBuv/ (dBuVv/ (dB) (Degs)
(dBuv (dB) g m) m)
) (dBuVv/
m)
5 *15.818 31.1 PK2 40.9 -19.6 0 52.4 - - 74 -21.6 288 334 H
*15.817 20.51 MAv1 40.9 -19.6 .17 42 54 -12 - - 288 334 H
6 *15.631 31.86 PK2 40.7 -20.5 0 52.06 - - 74 -21.94 68 148 \
*15.63 21.05 MAvV1 40.7 -20.6 17 41.34 54 -12.66 - - 68 148 \
2 2.965 30.75 Pk 32.7 -19.6 0 43.85 - - 0-360 199 V
1 2.976 31.35 Pk 32.7 -19.6 0 44.45 - - - - 0-360 199 H
3 7.236 36.21 Pk 35.8 -27.2 0 44.81 - - - - 0-360 199 H
4 7.237 37.74 Pk 35.8 -27.2 0 46.34 - - - - 0-360 102 \

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

MID CHANNEL RESULTS

<UL Fremont - Chamber F

9 Jon 2818

13:55:35

"

Rodioted Emissions 3-Meters

Project Number: 11988952

5
18 Config EUT with AC Adapter
Mode:DTS 11b 2437MHz
Tested by:39604
a5
25
Peak Limit CdBulU/m)

75
‘e
3 5
3 6
)
Kl
~ Avg Limit (dBul/m)

55 =

45 4 J . o

M | 5
W 5 IR TP Ay
35 RN E PRy o o) o it )
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/VBW Ref/Attn  Det/fvg Type Sueep Pts H5upo/Mlode Fosition Range (612) REW/UB Ref/fttn  Det/Avg Type Sucep Pts Foupa/Mode Pasition
1:1-3 INCoAB/3  1BT/18 PEFK /i UGS TinscrCAuto) 6308 TR B-3fdegs H | 3:3-18 1H(-6d8)/38k  87/B PEAK/Pur Avg(RNS)  STnsec(huto) 18k MAXH B-3Bdegs H

FCC Porti5 Subport C 248@MHz Spurious Emissions with Averoge Scon.TST 36915 23 Jun 2615

Rev 9.5 @i Dec 26816

HORIZONTAL

| 1‘:UL Fremont - Chamber F 9 Jan 2D18 13:55:35
Raodioted Emissions 3-Meters
= Project Number: 11988952
18 ConfigiEUT with AC Adopter
Mode:DTS 11b 2437MHz
Tested by:39004
9':
8’:
Peak Limit C(dBulU/m
75
‘e
3 5
3 6
w
o
~ Avg Limit (dBulU/m)
5’:
45 !
3
2 2
=]
BK
o5
1 18 18
Frequency (GHz)
Range (612) REUAVBN Ref/Atin  Del/Avg Tupe Sueep Pts  ¥upo/fiods  Position Fonge (6) REW/EH Ref/Atn  Dot/Avg Tupe Swesp Pts  Foups/Mods Pasition
FCC Port!5 Subpart C 24B8MHz Spurious Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 1.987 39.99 PK2 322 -21.1 0 51.09 - - 74 -22.91 244 136 H
*1.459 40.28 PK2 283 -21.7 0 46.88 - - 74 -27.12 274 178 \
*1.46 28.73 MAv1 283 -21.7 0.17 355 54 -18.5 - - 274 178 \
6 *8.113 34.62 PK2 36.1 -24 0 46.72 - - 74 -27.28 299 122 H
*8.11 23.85 MAv1 36.1 -24 0.17 36.12 54 -17.88 - - 299 122 H
5 3.289 38.58 PK2 337 -28.5 0 43.78 - - 74 -30.22 260 131 H
1 *7.309 428 PK2 359 -25.8 0 529 - - 74 2211 325 101 \
*7.312 31.66 MAv1 35.9 -25.8 0.17 41.93 54 -12.07 - - 325 101 \
2 *4.765 37.68 PK2 34.1 -27.3 0 44.48 - 74 -29.52 309 212 \
*4.763 26.41 MAv1 341 -27.3 0.17 33.38 54 -20.62 - - 309 212 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL RESULTS

11:UL Fremont,5m Chamber B 20 Oct 2817 18:18:18
Rodioted Emissions 3-Meters
Project Number:11988153
185 Client:Rachioc
Config EUT + AC Adapter
Mode:DTS 2462MHz 11b mode
g5 Tested by: 12981 KU
8|:
Peak Limit (dBulU/m
75
‘e
3 5
3 6
o
o
— Avg Limit (dBuU/m) [
5:
WMMMWG 3 VTS s
" ¥ .
35 g M T it
[ S ivdboclpin i
25
1 14 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Altn  Dst/Avg Tupe Sweep Pls  fups/fiods Position Fonge (62 REW/VB Ref/Attn  Det/Avg Tupe Sweep Pts ¥oups/fode FPosition
1:1-3 1N(-648) /3 187/18  PEAK/Pur Avg(RHS)  7Tnsec(uto) 60D  HAXH B-36Bdegs H | 3:3-18 HC-6B)/30k 87/ PERK/Pur AvgRHS)  STdnsec(Auto) 18k HAXH B-360degs H
FCC_2.46 2462MHz b Harn.dat 38915 26 Jun 2815 Rev 9.5 B1 Dec 2816
W1:UL Fremont,5m Chamber B 20 Oct 2817 18:18:18
Rodioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachioc
Config EUT + AC Adapter
Mode:DTS 2462MHz 11b mode
g5 Tested by: 12981 Kl
8|:
Peak Limit (dBulU/m
7:
‘e
3 5
3 6
w
o
- Avg Limit (dBuU/m)
5;
g
E 4
o
4; -\ Q ,,,,,,,,
[ 1) ESS—— v oabbkasac: 2
25
1 14 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Altn  Det/Avg Tupe Sweap Pls foups/fods FPosition Fonge (6H2) RE/VB Ref/Attn  Det/Avg Tupe Sweep Pts  ¥oups/fode FPosition
FCC_2.46 2462MHz b _Harn.dat 38915 26 Jun 2815 Rev 9.5 B1 Dec 2816
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Marker Frequ Meter Det AF Amp/C DC Correc Avg Margin Peak PK Azimut Height Polarit
ency Readi T863 bl/Fltr/ Corr ted Limit (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readi (dBuv/ (dBuVv/ (dB) (Degs)
(dBuVv) (dB) ng m) m)
(dBuVv/
m)

3 *7.388 38.7 PK2 35.9 -26.5 0 48.1 - - 74 -25.9 359 168 H
*7.388 27.14 MAv1 35.9 -26.5 17 36.73 54 -17.27 - - 359 168 H

4 *7.387 42.64 PK2 35.9 -26.5 0 52.04 - - 74 -21.96 52 114 V
*7.387 32.04 MAv1 35.9 -26.5 .17 41.63 54 -12.37 - - 52 114 \

1 2.996 32.02 Pk 32.7 -19.5 0 45.22 - - - - 0-360 102 H
2 2.997 31.16 Pk 32.7 -19.5 0 44.36 - - - - 0-360 199 \
5 16.752 24.74 Pk 42.4 -19.4 0 47.74 - - - - 0-360 199 H
6 16.818 24.25 Pk 42.3 -18.3 0 48.25 - - - - 0-360 200 \

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WZKUL FREMONT, 3m Chamber 24 Aug 2017 14:33:86
Restricted Baondedge
- Project Number: 11988153
1 Client:Rachio
Config:EUT with AC
Mode:2412MHz g mods
185 Tested by:372598
95 Ay ;&»M"-vr-p\\-ﬂr'v-'ww Vo
E J
c 85 i
=}
N /
C Peok Limit (dBuli/m) /J
5} 71: I
T [
S wm/l ﬂ
\
~
33 6!: P
[as}
: /
55 Average Limit (dBulU/m) ' ‘P‘MWMM
MWT W
v
15 Wl b itk AN et o A i “%
gl
Ty ™
" ; WMM WA
o e e e A B My el 1 A
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) RBLL/Vi Ref/Attn Det/fAvg Type Swesp Pts  #ups/Mode Position Range (GHz) REW/UBU Ref/fttn  Det/fvg Type Sueep Pte  #Sups/fode Position
1:2.31-2.415 1M(-6dB) /34 189/12 PEAK/Pur Avg(RMS) Imsec(Auto) 800  MAXH 304 degs 297 2:2.31-2.415 1MC-6cB)/3M 189/12 AUER/Pur Avg(RMS) 1nsec(Auto: 8eea  1eETAU 384 degs 297 cn
Low CH Bandedge - H.TST 38915 28 Dec 2815 Rev 8.5 @1 Dec 2816
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuv) (dB) g (dBuVv/ m)
(dBuv/ m)
m)
1 2.39 52.37 Pk 31.9 -22.6 0 61.67 - - 74 -12.33 304 297 H
2 2.39 52.99 Pk 319 -22.6 0 62.29 - - 74 -11.71 304 297 H
3 2.39 38.17 RMS 319 -22.6 .94 48.44 54 -5.56 - - 304 297 H
4 2.39 37.74 RMS 319 -22.5 .94 48.11 54 -5.89 - - 304 297 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

VERTICAL RESULT

12:UL FREMONT, 3m Chomber 24 Aug 2817 14:39:02
Restricted Bandedge
= Project Number: 11988153
t Client:Rachio
Config:EUT with AC
Mode:2412MHz g mode
185 Tested by:37238 Py
/
9‘:
FEE
{’
I Peok Limit (dBulU/m)
= 75 i
~ /
3 "
3 a Wl
2 65 ¥
@ B
o f ‘
Z "
55 Averagel Limit (dBulU/m) \.”/
L o
e b bbbt b ‘Th,qh‘,\"*lpqv"*"‘” %
P T T L e bl o )
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) RELL/UB Ref/Attn Det/Avg Type Sweep Pts #Gwps/Mode Position Range (GHz) REW/VBU Ref/Attn  Det/Avg Type Sueep Fts #5ups/Mode Fosition
£ 1M(-6dB) ] Ak vg (R < o080 65 degs
Low CH Bandedge ~ U.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) | Readin | Limit (dBuv/ | (dB) (Degs)
(dBuv) (dB) g (dBuV/ m)
(dBuv/ m)
m)
1 2.39 55.13 Pk 319 -22.6 0 64.43 74 -9.57 65 214 V
2 2.39 55.4 Pk 319 -22.5 0 64.8 - - 74 -9.2 65 214 V
3 2.39 39.31 RMS 319 -22.6 .94 49.58 54 -4.42 - - 65 214 V
4 2.39 40.12 RMS 31.9 -22.5 .94 50.49 54 -3.51 - 65 214 \

Pk - Peak detector

RMS - RMS detection

Page 77 of 115

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.

FORM NO: CCSUP4701J

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

! ZKUL FREMONT, 3m Chamber 24 Aug 2817 15:89:68
Restricted Bondedge
s PrgJect Numt}er‘l 11988153
Client:Rachio
Config:EUT with AC
Mode :2462MHz g mode
185 Tested by:372588
9:M
_ N\"“w»\w_m'.ﬁ‘:‘\
3
c 85
[5)
N
5 75 Pec Limit (dBUU/m
iy
‘e
3 =
3 6
[as]
- 55 WWHvev‘cxge Limit iCdBuU/m2
Wéh Moo, .
) SO T YA TYNI JRULG A e WMMWWWWMMWMMMMWW
45 - Hiuipnrl Y
Mg,
il "VWW.«»WMW ! . !
- it el RN PO A A ST i Ay i
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/Avg Tupe Susep Pts  #Sups/Mode Position | Range (GHz) REU/ VB Ref/Atin  Det/fvg Type Susep Pte ¥oups/Mode Fosition
1:2.46-2.563 1M(-6dB)/3M 189/12 PEAK/Pur Avg(RMS)  fnsec(Auta)  BBEB  MAXH 170 degs § 2:2.46-2.563 1 (-6dB) /3 89/12 AVER/Pur Avg (RMS) sec(Auto) 6608 1BBTAVG 178 degs 268
High CH Bandedge - H.TST 38315 28 Dec 2815 Rev 8.5 @1 Dec 2816
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuv) (dB) g (dBuv/ m)
(dBuv/ m)
m)
1 2.484 47.98 Pk 324 -22.7 0 57.68 - - 74 -16.32 170 268 H
2 2.484 48.99 Pk 32.4 -22.7 0 58.69 - - 74 -15.31 170 268 H
3 2.484 37.43 RMS 32.4 -22.7 .94 48.1 54 -5.9 - - 170 268 H
4 2.484 37.64 RMS 32.4 -22.7 .94 48.31 54 -5.69 - - 170 268 H

Pk - Peak detector
RMS - RMS detection

Page 78 of 115
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

VERTICAL RESULT

]ZKUL FREMONT, 3m Chamber 24 Aug 2817 15:14:58
Restricted Bondedge
= Project Number:11988153
" Client:Rachio
ConfigiEUT with AC
Mode:2462MHz g mode
185 Tested by:37290
Wil
95
Y
5 85 v
.t \
L] 75 Peak Limit (dBUlU/m)
e \
3 LA
2 65 LA \‘“"\« b
S e
55 "Qxer‘cge Limit iCdBuU/m)
: E T T
Eg ity WM‘»,J,L\‘Id}el‘l,“)._ulwv‘m AT NPT TN SPTRTR \
a5 M ARyt St Sl bbbt A b
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode FPosition | Range (GHz) REL/UBLI Ref/Attn  Det/Avg Type Susep Pts #Sups/Mode Fositian
46-2.56 H(-6dB) /30 512 PEAK/Por PugRHS)  Incccthuto) 098D  HAYH % degs
High CH Bandedge - U.TST 38315 28 Dec 2815 Rev 9.5 @1 Dec 2016
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) | Readin | Limit (dBuv/ | (dB) (Degs)
(dBuv) (dB) g (dBuV/ m)
(dBuv/ m)
m)
1 2.484 50.31 Pk 324 -22.7 0 60.01 - - 74 -13.99 290 391 \
2 2.484 52.01 Pk 324 -22.7 0 61.71 - - 74 -12.29 290 391 \
3 2.484 39.44 RMS 324 -22.7 .94 50.11 54 -3.89 - - 290 391 V
4 2.484 39.61 RMS 32.4 -22.7 .94 50.28 54 -3.72 - - 290 391 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 20 Oct 2817 19:20:28
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
1 Mode:DTS 2412MHz 11g mode
g5 Tested by: 12981 KU
a5
Peok Limit (dBuU/m
75
I~
E
3 5
3 6
[as}
° |
e Avg Limit (dBulU/m> |
5C |
|
J S
h it i mmrMWM
35 J— MM AL L .MWWW ¥
" N TR — AT
25
1 14 18
Frequency (GHz)
Range (62) REU/ Ref/Rittn  Dst/Ava Tupe Suecp Pis  Fops/fode Position Range (@) R/ Ref/Rttn  Det/Avg Type ) Pts  Houps/fods Fosition
113 M6 /38K 107/18 PEAK/Pur Avg(RUS)  7Tmsec(Putc) 608 HAKH B-360degs H | 3:3-18 MC6c8)/30k  87/8 FERK/Pur fvg(RMS)  STdnsec(Auto) I8k HAKH B-38degs H
FCC Part{SC 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816
! 1:UL Fremont,5m Chomber B 20 Oct 2817 19:26:28
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2412MHz 11g mode
g5 Tested by: 12981 KU
8:
Peok Limit (dBuU/m
75
A
E
3 5
3 6
[as}
o
e Avg Limit (dBulU/m)
55 =
6
. o
45 (DO ™ st
2 fe]
1 ORI SE——— Voo T
25
1 14 18
Frequency (GHz)
Range (62) REU/ Ref/Rittn  Det/Ava Tupe Sueep Pis  Faps/ode Position Range (@) R/ Ref/Rttn  Det/Avg Type ) Pts Houps/fods Fosition
FCC PartiSC 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 Bi Dec 2816
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Mark Freque Meter Det AF Amp/C DC Correc Avg Margin Peak PK Azimut Height Polarit
er ncy Readi T863 bl/Fltr/ Corr ted Limit (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin (dBuv/ (dBuVv/ (dB) (Degs)
(dBuVv) (dB) g m) m)
(dBuVv/
m)
3 *10.818 33.39 PK2 37.7 -22.4 0 48.69 - - 74 -25.31 283 317 H
*10.817 21.36 MAv1 37.7 -22.4 .94 37.63 54 -16.37 - - 283 317 H
4 *11.815 31.75 PK2 38.6 -21.6 0 48.75 - - 74 -25.25 343 378 \
*11.815 20.56 MAv1 38.6 -21.6 .94 38.53 54 -15.47 - - 343 378 \
1 2.965 31.03 Pk 32.7 -19.6 0 44.13 - - 0-360 199 H
2 2.969 31.1 Pk 32.7 -19.6 0 44.2 - - - - 0-360 200 V
5 16.651 25.88 Pk 42.2 -19.4 0 48.68 - - - - 0-360 102 H
6 16.945 24.85 Pk 42.2 -18.9 0 48.15 - - - - 0-360 102 \

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

MID CHANNEL RESULTS

| ,‘:UL Fremont - Chamber F 9 Jan 2018 14:29:54
Rodioted Emissions 3-Meters
= Project Number: 11988952
18 Config EUT with AC Adapter
Mode:DTS 11g 2437MHz
Tested by:39604
9‘:
8‘:
‘e i cou mJ
Peak Limit CdBul/
75
‘e
3 5
S 6
w
o
~ Avg Limit (dBulU/m2
55 =
J \ ;
e ORI L - i
1 L W
2y
3': Joiu bl PPy Ly o 3
o5
1 18 18
Frequency (GHz)
Range (6H2) REUAVEN Ref/Atin  Del/Avg Tupe Suecp Pts Fupoffiods Position Ronge (6 REU/E Ref/Atin  Dot/Avg Tupe Swep Pts  Foups/fods FPasition
1:1-3 INCoAB/3  1BT/18 PEFK /i UGS TinscrCAuto) 6308 TR B8-3%Adegs H | 3:3-18 H(-648)/38k 8178 PEAK/Pur Avg(RNS)  STdnsec(iuto) 18k MAXH B-36Bdegs H
FCC Port!5 Subpart C 24BBMHz Spurious Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816
P p q

HORIZONTAL

| 1‘:UL Fremont - Chamber F 9 Jan 2D18 14:29:54
Raodioted Emissions 3-Meters
= Project Number: 11988952
18 ConfigiEUT with AC Adopter
Mode:DTS 11g 2437MHz
Tested by:35004
9':
8’:
Peak Limit C(dBulU/m
75
‘e
3 5
3 6
w
o
~ Avg Limit (dBulU/m)
5’:
6
%)
4‘: ,,,,,,,,,,,,,
15
3 afs]
35 &
o5
1 18 18
Frequency (GHz)
Range (612) REUAVBN Ref/Atin  Del/Avg Tupe Sueep Pts  ¥upo/fiods  Position Fonge (6) REW/EH Ref/Atn  Dot/Avg Tupe Swesp Pts  Foups/Mods Pasition
FCC Port!5 Subpart C 24B8MHz Spurious Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018

FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 5.269 36.92 PK2 347 -27.7 0 43.92 - - 74 -30.08 341 169 H
2 15.153 35.15 PK2 40.7 -22.2 0 53.65 - - 74 -20.35 319 145 H
3 *3.864 37.34 PK2 333 -28 0 42.64 - - 74 -31.36 360 226 \
*3.866 26.52 MAv1 333 -28.1 0.94 32.66 54 -21.34 - - 360 226 \
4 *7.308 36.31 PK2 359 -25.9 0 46.31 - - 74 -27.69 355 133 \
*7.307 25.24 MAv1 35.9 -25.9 0.94 36.18 54 -17.82 - - 355 133 \
5 7.039 35.4 PK2 35.8 -25.6 0 45.6 - - 74 -28.4 295 140 \
6 14.468 35.64 PK2 403 -23.1 0 52.84 - - 74 -21.16 262 123 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL RESULTS

| 1:UL Fremont,5m Chomber B 28 Oct 2817 28:37:12
Rodioted Emissions 3-Meters
= Project Number: 11588153
18 Client:Rachio
Config:EUT + AC Adapter
Mode:DTS 2462MHz 11g mode
95 Tested by: 12981 KU
8|:
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
[an}
o
~ Avg Limit (dBuU/m) (
=
5 T
- o 1 oo mWWWw‘W
35 _'M Aagan e g A T
o5
1 18 18
Frequency (GHz)
Range (GHz) REUAVEN Ref/Altn  Dot/Avg Tupe Sueap Pla  #ups/fode FPosition Ronge (6Hz) REW/VB Ref/Attn  Det/Avg Tupe Swecp Pts #oups/fode Position
1:1-3 IN(-6d8)/3k  187/18  PEAK/Pur Avg(RMS)  7Tnsec(uto) 56D  HAXH B-36Bdegs H | 3:3-18 HC-6cB)/38 8778 PERK/Pur AvgRUS)  STdnsec(huto) 18k HAXH 8-368degs H

FCC Parti5C 2.4GHz RSE.TST 368915 26 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZONTAL

. <UL Fremont,5m Chamber B 208 Oct 2817 20:37:12
Rodioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2462MHz 11g mode
g5 Tested by: 12981 KU
85
Peak Limit (dBul/m
75
‘e
3 5
3 b6
@
T
— Avg Limit (dBuY/m)
55
8
2
45 = é ,,,,,,,,,
351
25
1 18 18
Frequency (GHz)
Range (6H2) REU/UBH Ref/fittn  Det/fvg Type Sweap Pis fowps/fode Fosition Range (6z) REW/UB Ref/Attn  Det/fvg Tupe Sueep Pte f5ups/fade Position
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Mark Freque Meter Det AF Amp/C DC Correc Avg Margin Peak PK Azimut Height Polarit
er ncy Readi T863 bl/Fltr/ Corr ted Limit (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin (dBuv/ (dBuVv/ (dB) (Degs)
(dBuVv) (dB) g m) m)
(dBuVv/
m)
3 *12.464 32.75 PK2 39.1 -22.1 0 49.75 - - 74 -24.25 131 115 H
*12.464 20.93 MAv1 39.1 -22.1 .94 38.9 54 -15.1 - - 131 115 H
4 *12.141 26.44 Pk 39 -22 0 43.44 - - 74 -30.56 0-360 102 \
2 2.966 31.19 Pk 32.7 -19.6 0 44.29 - - 0-360 199 \
1 2.998 31.92 Pk 32.7 -19.5 0 45.12 0-360 199 H
6 16.94 24.18 Pk 42.2 -18.8 0 47.58 0-360 102 Vv
5 17.066 25.17 Pk 42 -19.1 0 48.07 0-360 102 H

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WZKUL FREMONT, 3m Chamber 24 Aug 2817 15:41:681
Restricted Bondedge
= Project Number: 11988153
N Client:Rachio
Config:EUT with AC
Mode:2412MHz n mode
185 Tested by:37298
o5
2
t 85
o
N
C Peok Limit (dBul/m?J
ID 75 e St SRR ORI YUY SO UOEUUUR TN JUU YU URPPPURRE SN TTUUUU PRI SYEURUNY USRI
‘e |
3 65 ~ 4
3
3 /
- 55 Average Limit (dBul/ml [ !
MMWMW r»r-\“v‘)#""'u‘ﬂ
\ i
PR F—— i bt ke A%W‘"W
o
Y e
" . - friminid ot ipuped o
35 .\N\M‘n.’\Wy‘.\,W&‘w\r\/‘mﬁﬂwh‘%‘,q“MNM,\J.AW{\ Ry e Pl
2. 31 18 .5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) REH/VB Ref/Attn  Det/fvg Tupe Sueep Pte  #Sups/Mode FPosition | Renge (GHz) REL/ VBl Ref/Atin  Det/Avg Type Sucep Pts  #Sups/Mode FPosition
1:2.31-2.415 1M(-6dB)/3M 189/12 PEAK/Pur Avg(RMS)  fnsec(Auta)  BBEB  MAXH 178 degs § 2:2.31-2.415 1 (-6dB) /3 89/12 AVER/Pur Avg (RMS) sec(Auto) 6608 1BBTAVG 178 degs 346|
Low CH Bondedge - H.TST 3@915 28 Dec 2015 Rev 8.5 @1 Dec 2816
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuv) (dB) g (dBuVv/ m)
(dBuVv/ m)
m)
1 2.39 50.95 Pk 31.9 -22.6 0 60.25 - - 74 -13.75 178 340 H
2 2.39 52.8 Pk 31.9 -22.5 0 62.2 - - 74 -11.8 178 340 H
3 2.39 35.77 RMS 31.9 -22.6 1.0 46.13 54 -7.87 - - 178 340 H
4 2.39 36.89 RMS 31.9 -22.6 1.0 47.25 54 -6.75 - 178 340 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

VERTICAL RESULT

]ZKUL FREMONT, 3m Chamber 24 Aug 2817 15:47:08
Restricted Bondedge
s F’r—cu‘e:t Number: 11988153
Client:Rachio
ConfigiEUT with AC
Mode:2412MHz n mode
185 Tested by: 37290 N
,,-umw»m“ i
{ "
95 [
Y
— {
5 85 ’
: |
© Peok Limit (dBul/m’ /
> 75 f
3 2l w‘r-u««’“"(
5 65 pafper
g ﬁﬁ*ﬂ*’w "
55 Average Limit (dBuU/mJ M
WA
FUSTPTL L
BT L LN WA Y T B O ot T R aat
35
2,31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts #Sups/Mode FPosition | Range (GHz) REL/UBLI Ref/Attn  Det/Avg Type Susep Pts #Sups/Mode Fositian
2.31-2.415 M(-6dB)/3¥ B9/12 PERK/Par Rug(RMS mees BB MAKH 284 degs
Low CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2016
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuVv/ (dB) (Degs)
(dBuVv) (dB) g (dBuVv/ m)
(dBuv/ m)
m)
1 2.39 56.1 Pk 31.9 -22.6 0 65.4 74 -8.6 284 376 \
2 2.39 55.81 Pk 31.9 -22.6 0 65.11 - - 74 -8.89 284 376 \
3 2.39 38.74 RMS 31.9 -22.6 1.0 49.1 54 -4.9 - - 284 376 \
4 2.39 39.57 RMS 31.9 -22.5 1.0 50.03 54 -3.97 - 284 376 Vv

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

]ZKUL FREMONT, 3m Chamber 24 Aug 2817 15:24:51
Restricted Bondedge
s Project Number: 11988153
Client:Rachio
Config:EUT with AC
Mode :2462MHz n mode
105 Tested by:37298
B tidanate
-
E . 0l it \
o]
w |
5 75 W\ Peak Limit (dBLU/m)
I
3 65
m
o
- ge Limit iCdBuU/m)
5!:
AN A AN Ashiad il oL PAT A Mot A ettt ok b ek e e il
45 el i i i y bl 4l
ANt A A o et ARSI b b o
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (GHz) RBU/UBW Ref/Attn  Det/Avg Tupe Sueep Pts  #Swps/Mode Position Range (GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Positian
1:2746-2.563 1M(-6dB)/3M 189/12 PEAK/Pur Avg(RMS)  Imsec(Auta)  BEEE  MAXH 351 degs 2:2746-2.563 1M (-6dB) /3 189/12 AVER/Pur Avg (RMS) nsec(futo) 8060 aaTAu 351 degs 159
High CH Bandedge - H.TST 38315 28 Dec 2015 Rev 9.5 @1 Dec 2016
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin (cm) y
(GHz) ng (dB/m) Pad (dB) Readin Limit (dBuv/ (dB) (Degs)
(dBuv) (dB) g (dBuv/ m)
(dBuv/ m)
m)
1 2.484 49.98 Pk 324 -22.7 0 59.68 - - 74 -14.32 351 159 H
3 2.484 33.91 RMS 324 -22.7 1.0 44.67 54 -9.33 - - 351 159 H
4 2.484 34.47 RMS 324 -22.7 1.0 45.23 54 -8.77 - - 351 159 H
2 2.485 50.74 Pk 324 -22.7 0 60.44 - - 74 -13.56 351 159 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

VERTICAL RESULT

]ZKUL FREMONT, 3m Chamber 24 Aug 2817 15:30:44
Restricted Bondedge
= Project Number:11988153
" Client:Rachio
ConfigiEUT with AC
Mode :2462MHz n mode
185 Tested by: 37290
,L,‘wwumm
HaY
95 :
l:
‘\
5 85 A
7 \
L] 75 \ Peak Limit (dBuU/m)
& \
s Y,
3 ! I =
2 65 L Luinm. i
S M&
Allmroige Limit ((dBulU/m)
> e
g Rt ‘~‘y'“"\‘ﬁ\l?r".'|J'\]\\‘v‘.\\\‘VNW‘ it {
45 ' ettt bl lionaadiom el
35
2.46 8.3 2.563
Frequency (GHzJ
Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode FPosition | Range (GHz) REL/UBLI Ref/Attn  Det/Avg Type Susep Fie  ¥upe/liode Position |
746-2.563 M(-6dB) /3N B9/12 PEAK/Par Fug(RUS mesc(futa)  BBEB  NAXH 62 dege 3 ‘
High CH Bandedge - U.TST 38315 28 Dec 2815 Rev 9.5 @1 Dec 2016
Trace Markers
Marker Frequ Meter Det AF Amp/C DC Correc Avera Margin Peak PK Azimut Height Polarit
ency Readi T712 bl/Fltr/ Corr ted ge (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) | Readin | Limit (dBuv/ | (dB) (Degs)
(dBuv) (dB) g (dBuV/ m)
(dBuv/ m)
m)
1 2.484 54.36 Pk 324 -22.7 0 64.06 74 -9.94 62 307 \
2 2.484 55.91 Pk 324 -22.7 0 65.61 - - 74 -8.39 62 307 \
3 2.484 38.31 RMS 324 -22.7 1.0 49.07 54 -4.93 - - 62 307 V
4 2.484 39.73 RMS 32.4 -22.7 1.0 50.49 54 -3.51 - 62 307 \

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:UL Fremont,5m Chomber B 20 Oct 2817 21:15:15
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2412MHz 11n mode
g5 i Tested by: 12981 KU
85
Peok Limit (dBuU/m
75
A
E
3 5
3 6
[as}
o
e Avg Limit (dBulU/m> \\
5C i
]
o .
45 e
M A
" §oadbetiat Al
35 s |y L, " AT iy
|awisaapibiylin” T W
25
1 18 18
Frequency (GHz)
Range (6H2) REU/VEH Ref/Altn  Det/Avg Tupe Sueep Plo foups/fiods Fosition Fonges (o) REU/VB Ref/Attn  Dot/Avg Tupe Sueep Pts $oups/lode Fosition
113 M6 /38K 107/18 PEAK/Pur Avg(RUS)  7Tmsec(Putc) 608 HAKH B-360degs H | 3:3-18 MC6c8)/30k  87/8 FERK/Pur fvg(RMS)  STdnsec(Auto) I8k HAKH B-38degs H
FCC Part{SC 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 81 Dec 2816
11:UL Fremont,5m Chomber B 20 Oct 2817 21:15:15
Radioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2412MHz 1 1n mode
g5 Tested by: 12981 KU
8;
Peok Limit (dBuU/m
75
A
E
3 5
3 6
[as}
o
e Avg Limit (dBulU/m)
55 =
2
2
4|: T S T S TR TT T |, it
| 4
; o
35}
o5
1 18 18
Frequency (GHz)
Range (6H2) REU/VEH Ref/Altn  Dst/Avg Tupe Sweep Fls foups/fods Fosition Fanges (o) REW/VB Ref/Attn  Dot/Avg Tupe Sueop Pts Houps/Tode Fosition
FCC PartiSC 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Marker Freque Meter Det AF Amp/Cb DC Correct Avg Margin Peak PK Azimuth Height Polarity
ncy Readin T863 I/Fltr/Pa Corr ed Limit (dB) Limit Margin (Degs) (cm)
(GHz) g (dB/m) d (dB) (dB) Readin (dBuv/ (dBuVv/ (dB)
(dBuVv) g m) m)
(dBuv/
m)

3 *4.742 39.48 PK2 34.2 -28.3 0 45.38 - - 74 -28.62 215 208 H

*4.74 27.88 MAvV1 34.2 -28.3 1.0 34.84 54 -19.16 - - 215 208 H
4 *4.741 39.57 PK2 34.2 -28.3 0 45.47 - - 74 -28.53 315 320 \4

*4.741 27.91 MAvV1 34.2 -28.3 1.0 34.87 54 -19.13 - - 315 320 Vv
1 1.914 35.28 Pk 31 -21 0 45.28 - - - - 0-360 102 H
2 2.942 31.27 Pk 32.6 -19 0 44.87 - - - - 0-360 200 Vv
5 16.681 24.66 Pk 42.2 -19.2 0 47.66 - - - - 0-360 199 H
6 17.529 25.2 Pk 41.7 -18 0 48.9 - - - - 0-360 102 \4

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

MID CHANNEL RESULTS

| 1‘:UL Fremont - Chamber F 9 Jan 2018 14:54:58
Rodioted Emissions 3-Meters
= Project Number: 11988952
18 Config EUT with AC Adapter
Mode:DTS 11n 2437MHz
Tested by:39604
9‘:
8‘:
Peak Limit C(dBulU/m)
75
‘e
3 5
S 6
w
o
z Avg Limit (dBul/m) \
5:
45 4 m . J LMH B AT
5 ‘ e
35 Qb et i
o5
1 18 18
Frequency (GHz)
Range (6H2) REUAVEN Ref/Atin  Del/Avg Tupe Suecp Pts Fupoffiods Position Ronge (6 REU/E Ref/Atin  Dot/Avg Tupe Swep Pts  Foups/fods FPasition
1:1-3 INCoAB/3  1BT/18 PEFK /i UGS TinscrCAuto) 6308 TR B8-3%Adegs H | 3:3-18 H(-648)/38k 8178 PEAK/Pur Avg(RNS)  STdnsec(iuto) 18k MAXH B-36Bdegs H
FCC Port!5 Subpart C 24BBMHz Spurious Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816
| 1‘:UL Fremont - Chamber F 9 Jan 2D18 14:54:58
Raodioted Emissions 3-Meters
= Project Number: 11988952
18 ConfigiEUT with AC Adopter
Mode:DTS 11n 2437MHz
Tested by:39004
9':
8’:
Peak Limit C(dBulU/m
75
‘e
3 5
3 6
w
o
~ Avg Limit (dBulU/m)
5’:
1
45 VT e SO SO ROOOUOt SOUUN SR ROORL SUPNNUOO: SORURUTRUON USROS SNSRI SO
3
> o
BK u O,
o5
1 18 18
Frequency (GHz)
Range (612) REUAVBN Ref/Atin  Del/Avg Tupe Sueep Pts  ¥upo/fiods  Position Fonge (6) REW/EH Ref/Atn  Dot/Avg Tupe Swesp Pts  Foups/Mods Pasition
FCC Port!5 Subpart C 24B8MHz Spurious Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *1.375 40.19 PK2 29.3 -21.8 0 47.69 - - 74 -26.31 330 155 H
*1.374 28.86 MAv1 293 -21.8 1.0 37.36 54 -16.64 - - 330 155 H
1 2.127 41.22 PK2 322 -20.9 0 52.52 - 74 -21.48 260 224 \
6 *10.885 33.65 PK2 37.8 -20.8 0 50.65 - 74 -23.35 301 116 H
*10.885 22.07 MAv1 37.8 -20.9 1.0 39.97 54 -14.03 - - 301 116 H
5 3.15 39.16 PK2 329 -29.1 0 42.96 - - 74 -31.04 271 190 H
2 *4.322 37.45 PK2 337 -28.2 0 42.95 - - 74 -31.05 282 155 \
*4.323 26.2 MAv1 33.7 -28.3 1.0 326 54 -21.4 - 282 155 \
3 *7.344 35.95 PK2 359 -25.4 0 46.45 - - 74 -27.55 250 179 \
*7.342 248 MAv1 359 -25.5 1.0 36.2 54 -17.8 - - 250 179 \

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL RESULTS

1IRUL Fremont, 5m Chamber B

280 Oct 2817

Rodioted Emissions 3-Meters
185 Pr?Jact Number‘\1988153
Client:Rachio
Config:EUT + AC Adapter
Mode:DTS 2462MHz 11n mode
95 Tested by: 12981 KU
85
Peak Limit (dBuU/m
75
G
3 s
3 6
@
K ,
= Avg Limit (dBuU/m)
55
r
5 ‘
' ; Jﬂ“&ﬂﬂd
35 ' ..MW‘WM - e A‘T‘w
i b
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBI Ref/fttn  Det/fvg Type Sucep Pls fowps/Mode Position Range (61z) REW/VBW Ref/Attn  Det/fvg Tupe Sueep Pts  f5ups/fode Position
1:1-3 1HC-68)/3k  1B7/1B  PEAK/Par Rvg(RNS)  7Tmsec(futo) 609 MAXH B-360degs H | 3:3-18 H-6dB)/30k 87/ PERK/Fur Rvg(RHS)  S74nsec(uto) I8k HAXH B-36ddegs H

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZONTAL

| IRUL Fremont,5m Chomber B 20 Oct 2817 22:16:11
Rodioted Emissions 3-Meters
Project Number: 11988153
185 Client:Rachio
Config EUT + AC Adapter
Mode:DTS 2462MHz 11n mode
g5 Tested by: 12981 KU
85
Peak Limit (dBulU/m
75
G
3 s
3 6
@
K ,
~ Avg Limit (dBuU/m)
55
8]
45 s
4
2 o
35 P e e O Y
25
1 18 18
Frequency (GHz)
Range (6H2) RE/UEH Rof/Altn  Dot/Avg Tupe Sweap Fls Fwps/fods FPosition Fonge (6Hz) EID Ref/Attn  Det/Avg Tupe Sueep Pts Houps/fode FPosition
FCC Part{SC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RADIATED EMISSIONS

Trace Markers

Marker Frequ Meter Det AF Amp/C DC Correc Avg Margin Peak PK Azimut Height Polarit
ency Readi T863 bl/Fltr/ Corr ted Limit (dB) Limit Margin h (cm) y
(GHz) ng (dB/m) Pad (dB) Readi (dBuv/ (dBuVv/ (dB) (Degs)
(dBuVv) (dB) ng m) m)
(dBuVv/
m)

2 *1.04 35.21 PK2 27.1 -23.1 0 39.21 - - 74 -34.79 28 202 \
*1.042 23.93 MAv1 27.1 -23.3 1.0 28.79 54 -25.21 - - 28 202 \

3 *5.029 38.83 PK2 34.4 -28.2 0 45.03 - - 74 -28.97 115 329 H
*5.028 27.54 MAvV1 34.4 -28.2 1.0 34.8 54 -19.2 - - 115 329 H

4 *5.125 38.14 PK2 34.4 -28.6 0 43.94 - - 74 -30.06 205 284 \
*5.125 27.72 MAvV1 34.4 -28.6 1.0 34.58 54 -19.42 - - 205 284 \

1 1.74 32.88 Pk 29.6 -20.9 0 41.58 - - - - 0-360 102 H
5 16.917 23.89 Pk 42.3 -19.1 0 47.09 - - - - 0-360 102 H
6 17.093 25.19 Pk 41.9 -19.7 0 47.39 - - - - 0-360 102 V

Pk - Peak detector

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.3. WORST-CASE RADIATED EMISSIONS BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOTS

UL Fremont,5m Chomber B 2 Dec 2817

RF Emissions

Project Number: 11988952
Client:Rachio

Config:EUT + AC Adapter
Mode:DTS Worst Case Below 38MHz
Tested by 12981 Kl

CeBulolts)

== 1 8
Frequency (MHzD

Range (HHz) REL/ VBl Ref/Attn Det/Avg Tuype Sues, Pls  #5ups/Mode Fosition Range (HHz) E Ref/Attn Det/Avg Type Sueep Pte #Sups/Mode Fosition
1088915 166C-3c8)/360 9174 PEAK/ Par fivg (RIS 16k HAKH §-360degs

2i.19-.43 1Bk C-3B) / bk PEAK/Pur fivg (RM3) B-360degs
3:.49-1.785 1Bk (-3dB) /30 PEAK/Pur Avg (RMS) n B-36fdegs
4:1.705-38 1BkC-3dB)/30k PEAK/Pur Avg(RNS)  Auto B-36acegs

DTS Worst Cose Below 3A@MHz DAT 36515 24 Oct 2617 Rev 8.5 A1 Dec 2616

NOTE: KDB 414788 OATS 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.

- OATs 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 Cbl Dist Corrected Peak Margin Avg Limit Margin Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) 300m dBuVolts dBuV/m) (dBuVv/m)
1 .0162 47.42 Pk 15.1 14 -80 -16.08 63.39 -79.47 43.39 -569.47 - 0-360
5 .02105 44.9 Pk 14.8 14 -80 -18.9 61.12 -80.02 41.12 -60.02 - - - - 0-360
2 .20608 45.35 Pk 139 15 -80 -19.25 - - - - 41.34 -60.59 21.34 -40.59 0-360
6 .22489 45.85 Pk 13.9 15 -80 -18.75 - - - - 40.58 -59.33 20.58 -39.33 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 .88049 31.02 Pk 14.1 15 -40 6.62 28.72 -22.1 0-360
7 1.18266 29.18 Pk 14.3 15 -40 4.98 26.17 -21.19 0-360
8 17.46587 11.02 Pk 145 16 -40 -12.88 29.5 -42.38 0-360
4 23.66165 12.14 Pk 13.4 17 -40 -12.76 29.5 -42.26 0-360

Pk - Peak detector
DTS Worst Case Below 30MHz.DAT 30915 24 Oct 2017
Rev 9.5 01 Dec 2016
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.4. WORST-CASE RADIATED EMISSIONS 30-1000 MHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

UL FREMONT, 3m Chamber 24 Oct 2817 14:308:38
Rodioted Emissions — 3 Meters

85 Project Number: 1988153
Client:Rachio

Config:EUT with AC Adapter

Mode:Tx mode, DTS band Worst Case

75 Tested by:29435 TC

95

65

55

45

(dBulU/m) Horizontal

M, s

WM,WMM‘K
e

g i

186 18606
Frequency (MHz)

Ref/AtAn  Det/Avg Tupe Ronge (Hz) Det/fvg

Range (HHz) REW/UEN Sueep Pls  ¥owps/fode Fosition g RBU/UBl Ref/Attn Tupe Sweep Pio  ¥oups/fode Position
1:33-208 120k (-6dB)/1N  G7/1B PEAK/LogPar-Video fmsec(futo) 4080 MAXH 8-36Adegs H | 3:200-1600 128k(-6dB)/IN 97/18  PEAK/LogPur-Video Jmsec(futo) 8860 MAXH 8-36Adegs H

FCC Parti5C 38-1886MHz . TST 368915 15 Jul 26814 Rev 9.5 @1 Dec 2816

VERTICAL PLOT

~UL FREMONT, 3m Chomber 24 Oct 2817 14:38:38

9

Rodioted Emissions - 3 Meters

85 PF?JE:t Numésr‘ 11988153
Client:Rachio

Config: EUT with AC Adapter

Mode:Tx mode, DTS band Worst Case

75 Tested by:29435 TC

65

55

45

35

(dBulU/m) Uertical

4] 188 1866
Frequency (MHz)

Range (1Hz) REU/UB Ref/fittn  Det/fvg Type Sueep Pis fows/fode Fosition Range (Hz) REW/ VB Ref/Attn  Det/fvg Tupe ) Pts Houps/fode Fosition

FCC Part15C 38-1888MHz.TST 383915 15 Jul 2814 Rev 9.5 81 Dec 2816
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

Trace Markers

Marker Frequenc Meter Det AF T408 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
y Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(MHz) (dBuVv) (dBuVv/m)
1 31.1478 35 Pk 24.4 -31.1 28.3 40 -11.7 0-360 100 H
5 38.2046 40.09 Pk 19.3 -31 28.39 40 -11.61 0-360 100 \
6 71.9584 48.69 Pk 12.1 -30.6 30.19 40 -9.81 0-360 100 \
2 175.005 45.78 Pk 15.6 -29.6 31.78 43.52 -11.74 0-360 200 H
7 206.5008 46.95 Pk 15.1 -29.4 32.65 43.52 -10.87 0-360 100 V
3 206.6009 45.53 Pk 15.1 -29.4 31.23 43.52 12.29 0-360 100 H
4 226.8035 49.9 Pk 14.8 -29.3 35.4 46.02 10.62 0-360 100 H
8 227.8036 46.37 Pk 14.9 -29.3 31.97 46.02 14.05 0-360 200 V

Pk - Peak detector
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.5. WORST-CASE RADIATED EMISSIONS ABOVE 18 GHz

SPURIOUS EMISSIONS 18GHz TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

UL EMC 15 Nowv 2817 gl.48:12

185

RF Emissians

- Order Number: 1988952

S Client:Rachio
Configuration:EUT AC Adopter
Made: DTS Worst Cose 18-2BGHz
85 Tested by / SN:12981 KU

FPeak Limit (dBulU/m)

Avg Limit CdBUU/m)

(dBullolt=) Horizontal

1

A b A AN i

8
Frequency (GHz)

Range (GHz) REU/ VI Ref/fttn  Det/fivg Tupe Sueey Ple  Houps/Mode L

up ohel Renge (z) REW/LEN Ref/Attn  Det/fvy Tupe Susep Pts Fowpsifiods Lobel
1:15-26 MM 678 PEAK/LogPur-Vidso  Auto 9081 A Hor i zantal

LAN Worst Cose 18-26GHz DAT 38915 6 Jon 2815 Rev 9.5 19 Oct 2BIE

VERTICAL PLOT
~UL EMC 15 Nov 2@17 gi48:12

RF Emiszsiaons

= Order Number: 11568932

E Client:Rachio

Canf i gurat ion: EUT AC fdopter
Mode: DTS Worst Cose 18-26GHz
85 Tested by / SN:12981 KU

18

75 Peak Limit CdBul/m)

5

Avg Limit CdBul/m)

55

45

CcdBuloltel Uertical

35

25

8
Frequency (GHz)
Range (BH) REU/VE Ref/itn  Dot/ug Type Sucer Fle  oups/Mode Labal Range (SR RELAEH Ref7hiin  Det/hvg Tope Sueen Pie  Fowpsiodz  Lobel

LAN Worst Coss 18-26GHz .DAT 30915 6 Jom 2815 Rev 9.5 19 Oct 2016
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuVv) (dBuVolts)
1 19.435 34.77 Pk 32.5 -25 -9.5 32.77 54 -21.23 74 -41.23
2 21.244 32.68 Pk 33.2 -25.3 -9.5 31.08 54 -22.92 74 -42.92
3 24.226 32.94 Pk 33.5 -24.2 -9.5 32.74 54 -21.26 74 -41.26
4 19.444 34.33 Pk 32.5 -24.7 -9.5 32.63 54 -21.37 74 -41.37
5 21.847 33.88 Pk 33.3 -24.7 -9.5 32.98 54 -21.02 74 -41.02
6 24.964 33.04 Pk 34.1 -24.3 -9.5 33.34 54 -20.66 74 -40.66

Pk - Peak detector
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

9.6.

CO-LOCATION TEST RESULTS

9.6.1. TX SPURIOUS EMISSIONS TEST 30MHz — 1000MHz

900MHz + DTS 2.4GHz

~UL FREMONT, 3m Chomber

28 Dec

2817 18:42:59

9
Rodioted Emissions - 3 Meters
85 Pr?Ject Numh‘yer‘ 11988952
Client:Rachio
Config:EUT With AC Adapter
Mode:Colocation 2437MHz+315MHz
75 Tested by: 35084
6 =
E
c 55
[
N
c (
545 A h
T UFRETETmMITT apulUymy .
2 3
> 35 g A
) 1 ‘../
@
- f ™
s i
25 V‘WM ﬂ MI M W/
4l |
Wit S
5
368 168 18688
Frequency (MHz)
Range (1) ROUAVEN Ref/Rttn  Det/Avg Tupe Sueep Pla foups/fode Fosition Fonge (1) REU/UBH Ref/Attn  Det/Avg Type Swesp Pts #oups/fode FPosition
1758280 120k (-608)/1M  OT/1B  PEAK/LogPur-Video fnsec(Auto) 4800  HAXH B-360degs H | 3:200-1000 120k(-68)/1H 97/18  PERK/LogPur-Videa Jnsec(huto)  BBB8  MAWH 8-368degs H

FCC Part15C 38-1888MHz . TST 38915 15 Jul 2814

Rev 9.5 81 Dec 2816

9:UL FREMONT, 3m Chomber 28 Dec 2817 18:42:59
Rodioted Emissions - 3 Meters
= Project Number: 119885952
8 Client:Rachio
Config:EUT With AC Adapter
Mode:Colocation 2437MHz+315MHz
75 Tested by: 35084
6:
5 55
C
2 Sl N
4 OFk- Tt teBut D
<
3 35 o |
@ 5 6 |
; ) A 4
i
| N A W
25 ¥ il \‘Vi!n“ i 'J /I&% " " ‘
"*‘ﬂ’lduu‘ il Iy, " " ’M \\‘ / o g
W™ \{ ﬂ‘h | " My Mﬁd‘
15 L TN A l‘\ Like \,.‘mrwwmvu“ y
Piogw f w,.n\v i b
MVWM
5
38 180 18688
Frequency (MHz)
Range () REU/UEU Ref/Rttn  Det/fvg Tupe Sueap Pis  Fops/ode Position Range () REW/B Ref/Attn  Det/Avg Tuype Sweep Pts  Foups/fods Position
% 128k (C6B)/1H ¢ K/LogPar-Video R) ) WX B-360dkg 420010 Ik(-68)/1H 9 K/LogPar-i Jusec(Auto) G080 X degs U
FCC Port{SC 38-1BB8MHz. TST 38915 15 Jul 2814 Rev 9.5 81 Dec 2816
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det AFT243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 68.8976 49.95 Pk 121 -30.6 31.45 40 -8.55 0-360 100 \
1 69.1101 48.63 Pk 121 -30.6 30.13 40 -9.87 0-360 300 H
6 165.5676 44.69 Pk 15.9 -29.8 30.79 43.52 -12.73 0-360 100 Vv
2 169.4786 48.91 Pk 15.7 -29.7 3491 43.52 -8.61 0-360 100 H
3 227.9036 51.53 Pk 15 -29.3 37.23 46.02 -8.79 0-360 100 H
7 237.0048 42.85 Pk 15.6 -29.1 29.35 46.02 -16.67 0-360 100 Vv
4 605.9528 40.21 Pk 22.7 -27.4 3551 46.02 -10.51 0-360 200 H
8 606.8529 40.5 Pk 22.7 -27.4 35.8 46.02 -10.22 0-360 100 \

Pk - Peak detector

FCC Part15C 30-1000MHz.TST 30915 15 Jul 2014
Rev 9.5 01 Dec 2016
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REPORT NO: 11988952—-E1V2

FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

9.6.2. TX SPURIOUS EMISSIONS TEST 1GHz - 18GHz

900MHz + DTS 2.4GHz

<UL FREMONT, 3m Chomber

19 Dec

2817 14:29:23

1

Rodioted Emissions 3-Meters

Project Number: 11988952

185 Client:Rachio
Config:EUT With AC Adapter
Mode:Colocation 915MHz + 2437MHz
g5 Tested by:39604
8|:
E Peak Limit (dBulU/m
c 75
o
N
5 s
2 6
£ Avg Limit (dBuU/m)
> 55 =
@
> ! e 4
a5 R R 1 TIOT o
M 2
. NP R R W
AP v
25
1 18 18
Frequency (GHz)
Ronge (6z) REUAVEH Ref/Attn  Dst/Avg Tupe Sueap Plo  foupo/lode FPosition Fonge (6H2) REW/VB Ref/Attn  Det/Avg Type Sweep Pts  ¥oups/fode Position
13 IN(-648)/3k  1B7/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 56D  HAXH B-36hdegs H | 3:3-18 MC-68)/30 87/ PERK/Pur AvgRUS)  STdnsec(Auto) 18k HAXH 8-368degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816
11I:LJL FREMONT, 3m Chamber 19 Dec 20817 14:29:23
Rodioted Emissions 3-Meters
185 Pr?Ject Numk}er‘ 11988952
Client:Rachio
Config:EUT With AC Adapter
Mode:Colocation 915MHz + 2437MHz
g5 Tested by:39884
8|:
- Peak Limit (dBulU/m
0 75
o
C
I
> 6?
‘e .
3 Avg Limit EdBngmJ
5 55
S 9
- =} 11 13 14 15
o S o 0
4: 4 o SR ISR . SO 100 (U i (S SOURRRRSRROTITRTIT | .o dbosotls
8 i
o o
LY OSSOSO SUROSTRRRPRSRRRRR Yo RRTII ' ko il
25
1 18 18
Frequency (GHz)
Ronge (62) REUAVEH Ref/Attn  Det/Avg Tupe Sueap Plo  fowpo/fode FPosition Fonge (6H) REW/UBH Ref/Attn  Det/Avg Type Sweep Pts  ¥oups/fode Position

FCC Parti5C 2.46Hz RSE.TST 36815 26 Jun 2815

Rev 9.5 @1 Dec 2816
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *2.745 36.49 Pk 324 -21.1 47.79 - - 74 -26.21 0-360 100 H
9 *2.745 38.35 Pk 324 -21.1 49.65 - - 74 -24.35 0-360 100 \
3 *3.659 38.04 Pk 33.2 -29.8 41.44 - - 74 -32.56 0-360 100 H
4 *4.576 41.12 Pk 34 -28.8 46.32 - - 74 -27.68 0-360 200 H
5 *7321 44.2 Pk 355 -27 52.7 - - 74 -21.3 0-360 200 H
6 *8.236 38.73 Pk 35.8 -25.7 48.83 - - 74 -25.17 0-360 200 H
7 *9.148 35.45 Pk 36.1 -23.5 48.05 - - 74 -25.95 0-360 200 H
10 *3.659 39.01 Pk 33.2 -29.8 4241 - - 74 -31.59 0-360 200 \
11 *4.574 41.54 Pk 34 -28.8 46.74 - - 74 -27.26 0-360 200 \
13 *7.321 38.11 Pk 355 -27 46.61 - - 74 -27.39 0-360 100 \
14 *8.234 37.36 Pk 35.8 -25.7 47.46 - - 74 -26.54 0-360 200 \
15 *9.147 35.1 Pk 36.1 -23.4 47.8 - - 74 -26.2 0-360 200 \
1 1.83 38.99 Pk 30.4 -22 47.39 - - - - 0-360 200 H
8 1.83 48.98 Pk 30.4 -22 57.38 - - - - 0-360 100 \
12 5.49 35.27 Pk 345 -26.8 42,97 - - - - 0-360 200 \

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

Radiated Emissions

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *2.745 41.42 PK2 324 -21.1 52.72 - - 74 -21.28 310 115 H
*2.745 29.68 MAv1 324 -21.1 40.98 54 -13.02 - - 310 115 H
9 *2.745 41.9 PK2 324 -21.1 53.2 - - 74 -20.8 287 152 \
*2.745 30.55 MAv1 324 -21.1 41.85 54 -12.15 - - 287 152 \
3 *3.659 40.34 PK2 33.2 -29.8 43.74 - - 74 -30.26 287 100 H
*3.659 28.97 MAv1 33.2 -29.8 32.37 54 -21.63 - - 287 100 H
4 *4.576 39.55 PK2 34 -28.8 44.75 - - 74 -29.25 300 235 H
*4.575 285 MAv1 34 -28.8 33.7 54 -20.3 - - 300 235 H
5 *7.32 44.63 PK2 355 -27 53.13 - - 74 -20.87 250 171 H
*7.32 35.81 MAv1 355 -27 44.31 54 -9.69 - - 250 171 H
6 *8.235 40.96 PK2 35.8 -25.7 51.06 - - 74 -22.94 231 215 H
*8.234 30.01 MAv1 35.8 -25.7 40.11 54 -13.89 - - 231 215 H
7 *9.149 35.04 PK2 36.1 -23.6 47.54 - - 74 -26.46 210 182 H
*9.148 23.61 MAv1 36.1 -23.5 36.21 54 -17.79 - - 210 182 H
10 *3.661 42.23 PK2 333 -29.8 45.73 - - 74 -28.27 186 182 \
*3.66 32.63 MAv1 33.2 -29.8 36.03 54 -17.97 - - 186 182 \
11 *4.575 40.96 PK2 34 -28.8 46.16 - - 74 -27.84 166 225 \
*4.575 30.82 MAv1 34 -28.8 36.02 54 -17.98 - - 166 225 \
13 *7.32 41.39 PK2 355 -27 49.89 - - 74 -24.11 149 136 \
*7.321 3091 MAv1 355 -27 39.41 54 -14.59 - - 149 136 \
14 *8.236 41.8 PK2 35.8 -25.7 51.9 - - 74 -22.1 176 232 \
*8.236 32.07 MAv1 35.8 -25.7 42.17 54 -11.83 - - 176 232 \
15 *9.148 34.61 PK2 36.1 -23.5 47.21 - - 74 -26.79 200 178 \
*9.148 23.04 MAv1 36.1 -23.5 35.64 54 -18.36 - - 200 178 \
1 1.828 41.29 PK2 303 -22 49.59 - - - - 130 205 H
8 1.83 48.97 PK2 30.4 -22 57.37 - - - - 159 115 \
12 5.491 39.15 PK2 34.5 -26.7 46.95 - - - - 154 244 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15C 2.4GHz RSE.TST 30915 26 Jun 2015
Rev 9.5 01 Dec 2016
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REPORT NO: 11988952—-E1V2
FCC ID: 2A0TB-ZULWC

DATE: APRIL 4, 2018
IC ID: 23555-ZULWC

9.6.3. TX SPURIOUS EMISSIONS TEST 18GHz — 26GHz

900MHz + DTS 2.4GHz

\B:UL EMC 20 Dec 2817 B9:009:45
RF Emissians
= Order Number: 11565952
S Client:Rachio
Conflgurat lon:EUT with AC Adepter
Mode:DTS 2437MHz +Cell 915MHz
a5 Tested by / SN:39884
75 Peak Limit CdBul/m)
o
-
c
noB5
5
T =5 Avg Limit CdBul/m)
3
2
o
5
g 4
K 1 2 2
35 P T SN [, T S S
25
=
18 26
Frequency (GHz)
Ronge (Gz) REW/VED Ref/ftin  Det/Avg Type Sueep Ptc Wups/ode Label Ronge (823 REW/ED Ret/Attn  Dei/fvy Tope Suzep Pts  Fowps/ode  Lobel
1:18-26 H(-3dB) /M 87/ PEAK/LogFur-Wideo  |4moec(futa) 9BE!  MAMH Hor i zantal
18-26GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Det 2016
‘B:UL EMC 20 Dec 2817 B89:00:45
RF Emi=ssians
= Order Number: 11968932
E ClientiRachio
Conflgurat ion:EUT with AC Adepter
Made : DTS 2437MHz +Cel | 915MHz
85 Teated by / SN:39084
75 Peak Limit CdBul/m)
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o
2 65
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>
- S| Avg Limit CdBul/m)
5 5
hat
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2 4
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35 4 5 5
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Frequency (GHz)
Ronge (G) REW/UBN Ref/Atin  Det/Avg Tape Sueep Pte Houps/Mode Lobel Ronge (G123 REW/ED Ref/Attn  Dei/fvg Tope Susep Pts  Fowps/fiode  Lobel
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuVv) (dBuVolts)
1 20.227 38.61 Pk 32.6 -25.4 -9.5 36.31 54 -17.69 74 -37.69
2 21.801 38.18 Pk 33.3 -24.5 -9.5 37.48 54 -16.52 74 -36.52
3 24.836 38.72 Pk 33.9 -24.3 -9.5 38.82 54 -15.18 74 -35.18
4 19.76 37.19 Pk 325 -24.9 -9.5 35.29 54 -18.71 74 -38.71
5 20.744 36.82 Pk 32.8 -25.2 -9.5 34.92 54 -19.08 74 -39.08
6 21.087 37.08 Pk 32.7 -25.2 -9.5 35.08 54 -18.92 74 -38.92

Pk - Peak detector
18-26GHz Test.TST 30915 6 Jan 2015
Rev 9.5 19 Oct 2016

Page 106 of 115
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RESULTS

LINE 1 RESULTS

UL Fremont, CA CE Room 31 Oct 2B17 14:35:14
Conducted RFI Uoltage

Project No:11888952

Client Name:Rachio
Model/Device:EUT + AC Adopter
Test Uolt/Freq: 128Uac_B8Hz
Test By:45258 JL

dBulU Line-L1

Frequency (MHz)

RELI/UBW Ref/Attn Det/Avg Made
Sh(-6d8) /- 82/10 0p/Ca

Suzep Pls Foups/fode Lobel Renge (HHz) RBWURI  Ref/Aten Det/vg Mode - < Foups/fode  Lobel
18/2.25kHz  13.3« 1/URIT Line-LI

FCCIS CE Class B 158kHz-38MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2815

Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .25125 5.08 Qp 0 0 10.1 15.18 61.72 -46.54 — =
2 .25125 2.21 Ca 0 0 10.1 12.31 — - 51.72 -39.41
3 .50325 7.64 Qp 0 0 10.1 17.74 56 -38.26 — =
4 .50325 6.54 Ca 0 0 10.1 16.64 — - 46 -29.36
5 .753 9.37 Qp 0 0 10.1 19.47 56 -36.53 - -
6 .753 8.85 Ca 0 0 10.1 18.95 - - 46 -27.05
7 1.005 10.25 Qp 0 1 10.1 20.45 56 -35.55 — -
8 1.005 9.82 Ca 0 A 10.1 20.02 - - 46 -25.98
9 1.257 10.06 Qp 0 1 10.1 20.26 56 -35.74 - -
10 1.257 9.83 Ca 0 1 10.1 20.03 - - 46 -25.97
11 3.0165 10.66 Qp 0 1 10.1 20.86 56 -35.14 - -
12 3.0165 10.58 Ca 0 1 10.1 20.78 - - 46 -25.22

Qp - Quasi-Peak detector
Ca - CISPR average detection

Page 108 of 115
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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: 11988952—-E1V2 DATE: APRIL 4, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LINE 2 RESULTS

UL Fremont, CA CE Room 2817 14:35:14

Conducted RFI Uoltage

Project No:11988952

Client Name:Rachio

Mode | /Device:EUT + AC Adopter
Test Uolt/Freq: 12BUac_6BHz
Test By:45258 JL

5 Class B Avg

dBul Line-L2

Frequency (MHz)

RBLI/URY Ref/Attn Det/Avg Mode o s #hwpe/fode  Lobel Ronge CHHz) RBW/UB Ref/Attn  Det/fvg Made e s #Sups/tode Label

FCCIS CE Claee B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .25125 11.28 Qp 0 0 10.1 21.38 61.72 -40.34 - -
14 .25125 3.02 Ca 0 0 10.1 13.12 - - 51.72 -38.6
15 .50325 10.48 Qp 0 0 10.1 20.58 56 -35.42 - -
16 .50325 6.84 Ca 0 0 10.1 16.94 - - 46 -29.06
17 1.005 11.06 Qp 0 1 10.1 21.26 56 -34.74 - -
18 1.005 9.48 Ca 0 1 10.1 19.68 - - 46 -26.32
19 1.257 9.69 Qp 0 1 10.1 19.89 56 -36.11 - -
20 1.257 8.97 Ca 0 1 10.1 19.17 — - 46 -26.83
21 3.2685 9.43 Qp 0 1 10.2 19.73 56 -36.27 - -
22 3.2685 8.98 Ca 0 1 10.2 19.28 — - 46 -26.72
23 7.28925 9.53 Qp 0 2 10.2 19.93 60 -40.07 — -
24 7.28925 9.03 Ca 0 2 10.2 19.43 — - 50 -30.57

Qp - Quasi-Peak detector
Ca - CISPR average detection
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