REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Radiated Emissions

Marker Frequency, Weter Det A T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) 'DC Corr (dB) Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) | PK Margin Margin | Anmutt h Height Pofarity
(GH) | Read L I e ing (dB) (d8) (d8) (Degs) (em)
(dBu) (dBuV/m)

1 *4.686 39.31 PK-U 34.2 -20.1 0 44.41 - - 74 -29.59 281 225 H
*4.687 27.12 ADR 34.2 -29.1 1 3322 54 20.78 - 281 225 H
2 *3718 39.34 PK-U 333 -30.7 0 41.94 - - 74 -32.06 181 178 v
*372 29 ADR 333 -30.7 1 32.60 54 21.40 - 181 178 v
3 +10.951 32,01 PK-U 37.7 223 0 47.41 - - 74 -26.59 200 134 H
*10.951 19.24 ADR 37.7 223 1 35.64 54 18.36 - 200 134 H
5 *7.506 35.77 PK-U 36 -26.4 0 45.37 - - 74 -28.63 212 166 v
*7.505 24.26 ADR 36 -26.4 1 34.86 54 19.14 - 212 166 v
6 *11.735 3238 PK-U 385 -22.8 0 48.08 - - 74 -25.92 230 151 v
*11.734 20.28 ADR 385 -22.8 1 36.98 54 17.02 - - - 230 151 v
4 16.459 30.08 PK-U 416 -19.8 0 51.88 - 68.2 -16.32 262 182 H

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

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL HORIZONTAL

~UL Fremont,5m Chamber B 28 Nov 2817 21:13:31

I

Radicoted Emissions 3-Meters

L5 Project Number: 11988152
Client:Rachio

Config:EUT with AC Adapter

Mode:ONIT 5788MHz 11n HT28 mods

95 Tested by: 12981 KU

85

Peak Limit (dBulU/m)
75

UNIT Non-Restricted

65

(dBulU/m3

Avg Limit (dBul/m)
55 =

45

35

J
+
Q

A
Schemi A A o

Frequency (GHz)

Range (BHz) RE/UBU Ref/Attn  Det/Avg Type Pls  #owps/fiode Fosition Range (6z) RBU/UBH Ref/Attn  Det/Avg Type Susep
1:175.68 IHC-6dB) /30K 87/ PEAK/Pur Avg(RHS) o) 60AA  HAKH 8-360degs H | 5:6.15-18 NC-6cB)/30  §7/8 PERK/Pur Rvg(RUS)  454nsec(@uto)
3:5.88-6.15 1HC-6dB)/38k  107/18 PEAK/Pur Avg(RHS)  dinsec(hutad 508D  HAXH §-360degs H

Pts  #5spe/flode  Fosition
gk HaxH 6-36ddege H

#.TST 368515 26 Jun 2015 Rev 9.5 81 Dec 2816

HIGH CHANNEL VERTICAL

~UL Fremont,5m Chamber B 28 Nov 2817 21:13:31

"

Rodicoted Emissions 3-Meters

185 Project Number: 11988152
Client:Rachio

Config:EUT with AC Adapter

Mode:ONIT 57BBMHz 11n HT2B mode

95 Tested by: 12981 Ki

85

75

65

(dBuU/m)

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (BHz) REU/UBl Ref/Attn Det/Avg Type Pla #oups/fode Fosition Range (6iz) RBU/ VBl Ref/Attn Det/Avg Type Sueep Pts 4osps/fode Fosition

».TST 3685915 26 Jun 2815 Rev 9.5 81 Dec 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Radiated Emissions

Frequency, Weter Det A T863 (dB/m) "Amp/COl Fitr/Pad (dB) '5C Corr (48] Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) | PK Margin UNIT Non-Restricted PKMargin | Aaimutt h Height Pofarity

@) | Reaamg | | | || Reaing (dB) (a) (dBuV/m) (d8) (Degs) (em)
(dBu) (dBuv/m)

*3.802 408 PK-U 335 -30.8 0 435 - 74 -30.5 - - 288 159 H
*338 317 ADR 336 -30.8 1 35.50 54 -18.50 - - 288 159 H
*338 40.99 PK-U 336 -30.8 0 43.79 - 74 -30.21 - - 252 197 v
*338 318 ADR 336 -30.8 1 35.60 54 -18.40 - - 252 197 v

*15871 2937 PK-U 41 -18.8 0 5157 - 74 -22.43 - - 142 178 H

*15.873 15.5 ADR 41 -18.9 1 38.60 54 -15.40 - - 142 178 H

*16.013 30.99 PK-U 412 -20.5 0 51.69 - 74 2231 - - 119 129 v

*16.014 17.52 ADR 412 -20.4 1 3932 54 -14.68 - - 119 129 v
1.729 406 PK-U 29.4 -32.4 0 37.6 - - - - 68.2 -30.6 348 138 H

12.776 32.01 PK-U 39.4 213 0 50.11 - - - - 68.2 -18.09 325 118 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.1.9. 11n HT40 MODE IN THE 5.6GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber D 17 Joan 20818 13:83:17

125
Bandedge

Project Number: 11988952

115 Config:EUT With Adapter
Mode:Tin HT48 5518MHz
Tested by: 39084

185

95 \‘.WWWWN‘ n‘wvw,.\,»(w(vf)ml,‘\
— Vi
[l |
t 85
5]
N
5 Pecl imit C(dBul
2 75
e
3
3 65
o
e

555 e et Lo e AR o

/ F‘W I A AT [ w Pt
o A A e s A A

45

35

5.35 17 .5MH=z/ 5.525

Frequency (GHz)
Range (GHz) RBU/UBU Ref/Attn  Det/fvg Tupe ueep Pts #Swps/Mode Position | Range (BHz) RBW/ VBl Ref/aun Det/Avg Type Sueep Pte iSmps/Mnde Position
1:5.35-5.525 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS) Msec(ﬁ to)  BBBB  MAXH 128 degs | 5.35-5.525 1M(-3dB) /M 18 AVER/Pur Avg (RMS. Insec(Auto) 8088  1@BTAL 3 deg:
BandEdge 5.350-5.478GHz 15_487 ~ H.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) “Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *5.46 37.43 Pk 344 -17.5 0 54.33 - - 74 -19.67 128 157 H
2 *5.458 45.11 Pk 344 -17.6 0 61.91 - - 74 -12.09 128 157 H
5 *5.46 29.85 RMS 34.4 -17.5 3.08 49.83 54 -4.17 - - 128 157 H
6 *5.46 31.54 RMS 34.4 -17.5 3.08 51.52 54 -2.48 - - 128 157 H
4 5.467 45.25 Pk 344 -17.5 0 62.15 - - 68.2 -6.05 128 157 H
3 5.47 41.17 Pk 344 -17.5 0 58.07 - - 68.2 -10.13 128 157 H
7 5.47 32.08 RMS 344 -17.5 3.08 52.06 - - - - 128 157 H
8 5.47 34.02 RMS 344 -17.5 3.08 54 - - - - 128 157 H

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LOW CHANNEL VERTICAL
1ZSUL Fremont — Chamber D 17 Jon 2818 13:11:58
Bandedge
Project Number: 11988952
Config:EUT With Adapter
Mode: 11n HT48 5518MHz
Tested by: 39004

imit CdBuU/md

a
0
i
L
o
>
=
~
>
3
o
=

verage iLimit (dBul/m)

5.35 17.5MHz/ 5.525
Frequency (GHz)

Range (GHz) RBU/UBU Ref/Attn  Det/Avg Tupe Pte #Sups/Mode Position | Renge (Gz) RBU/ VBl Ref/Atin Det/Avg Tupe Sueep Pts #5ups/fode Fosition

BandEdge 5.358-5.478GHz 15 487 - U.TST 383915 29 Dec 26815 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) “Amp/Cbl/Fitr/Pad (dB) 'DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *5.46 36.6 Pk 34.4 -17.5 0 53.5 - - 74 -20.5 130 145 v
2 *5.442 40.38 Pk 344 -17.7 0 57.08 - 74 -16.92 130 145 v
5 *5.46 28.99 RMS 344 -17.5 3.08 48.97 54 -5.03 - - 130 145 v
6 *5.459 30.17 RMS 34.4 -17.5 3.08 50.15 54 -3.85 - - 130 145 v
8 5.466 30.56 RMS 34.4 -17.5 3.08 50.54 - - - - 130 145 \
4 5.467 39.76 Pk 344 -17.5 0 56.66 - - 68.2 -11.54 130 145 v
3 5.47 35.64 Pk 344 -17.5 0 52.54 - - 68.2 -15.66 130 145 v
7 5.47 28.6 RMS 344 -17.5 3.08 48.58 - - - - 130 145 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

125UL Fremont — Chambker D 17 Jon 20818 13:28:27
Bondedge
Project Number: 11988952
15 Config:EUT Uith Adapter
Mode:11n HT4B 5578MH=z
Tested by:359004
185
95
T
Tt 85
0
N
C
2 75
- Peak Limit (dBLU/mD
£
E 65 5
5 |2
f il
55
45
35
5.67 15.5MH=z/ 5.825
Frequency (GHz)
Range _(GHz) RE/UBL Ref/Attn  Det/fvg Tupe Sueep Pt  #Sups/Mode  Position
1:5.67-5.825 1MC-3dB)/3M 187/18 PEAK/Pur Avg(RMS)  Imsec(Auta)  BBEE  MAXH 134 degs |
BondEdge 5.725-5.825MHz 15_4@7 - H.TST 30915 21 Mor 2616 Rev 9.5 @1 Dec Zg
Trace Markers
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5.725 40.36 Pk 34.8 -17.1 0 58.06 68.2 -10.14 134 148 H
2 5.732 41.9 Pk 34.8 -17.1 0 59.6 68.2 -8.6 134 148 H

Pk - Peak detector
BandEdge 5.725-5.825MHz 15_407 - H.TST 30915 21 Mar 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL VERTICAL
125UL Fremont - Chamber D 17 Jon 2018 13:41:44

Bandedge

Project Number: 11988952
Config:EUT With Adapter
Mode:Tin HT48 5678MHz
Tested by: 39004

Peak Limit (dBLU/m)

a
1]
o
L
)
>
£
~
>
B
@
o

5.67 15 . 85MHz/
Frequency (GHz)

Ronge (GHz) REU/UBY Ref/Attn  Det/fvg Tupe el s #Sups/Mode  Position

BandEdge 5.725-5.825MHz 15 487 - U.TST 38915 21 Mar 2816 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pa DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5.725 36.73 Pk 34.8 -17.1 0 54.43 68.2 -13.77 135 150 \
2 5.785 40.91 Pk 34.7 -17.1 0 58.51 68.2 -9.69 135 150 \

Pk - Peak detector
BandEdge 5.725-5.825MHz 15_407 - V.TST 30915 21 Mar 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

"

~UL Fremont,5m Chamber B 28 Nov 2817 23:87:36

185

Rodioted Emissions 3-Meters
Project Number: 11908152

95

Client:Rachio
Config:EUT with AC Adapter
Mode:UNIT 5518MHz 11n HT48 mode

85

Tested by: 12981 Ku

75

Peak Limit C(dBuU/ml

65

(dBuU/m)

55

UNII Non-Restricted

vg Limit (dBuU/m)

45

35

ZE,M»W-MW\MMWMW

I3
Frequency (GHz)

Range (BHz) REl/UBl Ref/Attn Det/Avg Type Sues, Pla #oups/tode Fosition
1:15.88 1H(-6dB)/38k  87/D PEAK/Fur Avg(RHS)  156nsectAute) 6080 HAXH 8-360cege H
3:5.88-6.15 IHC-6B)/3k  187/18  PEAK/Pur Avg(RNS)  4lmsec(futc) 5888 MAKH 8-360degs H

Range (61z) RBU/ VBl Ref/Attn  Det/Avg Type Suesp Pts #osps/fode Fosition
5:6.15-18 MC-6cB)/30k  87/8 PEAK/Pur AvgCRMS)  45dnsec(Auto) 18 MAXH B-368de

».TST 38815 26 Jun 2815 Rev 9.5 81 Dec 2816

LOW CHANNEL VERTICAL

~UL Fremont,5m Chomber B 28 Nov 2817 23:87:36

I

185

Rodioted Emissions 3-Meters
Project Number: 11988152

Client:Rachio
Config:EUT with AC Adapter
Mode :UNII 5518MHz 11n HT48 mode

95

Tested by: 12981 Ku

85

75

65

(dBulU/m)

55

45

Avg Limit (dBul/m)

35

Frequency (GHz)

Range (BHz) E Ref/ALtn Det/Avg Type Suezp Pla #ups/fode Fosition Range (6z) RBU/ VBl Ref/fttn  Det/Avg Type Pts 45sps/fode Fosition

p.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Radiated Emissions

Wiarker Frequency Meter Det 'AF T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) C Corr (d8] Corrected ‘Avg Limit (dBuv/m) Margin Peak imit (dBuV/m) | PKMargin | UNINon- Restricte | PKMargin Adimuth Height
(6H2)

aaaaaaaaaaaa ing (dB) (d8) (dBuv/m) (d8) (egs) (em)
(dBuv) (dBuV/m)
1 *3673 409 PK-U 332 -30.7 0 43.4 - 74 -30.6 - - 282 214 H
*3.673 3275 ADR 332 -30.7 3.08 3833 54 -15.67 - - 282 214 H
2 *3673 4094 PK-U 332 -30.7 0 43.50 - 74 -30.56 - - 250 235 v
*3.673 30.56 ADR 332 -30.7 3.08 36.08 54 -17.92 - - 250 235 v
3 *8.266 3533 PK-U 36.1 -25.6 0 45.83 - 74 -28.17 - - 179 259 H
*8.265 2372 ADR 36.1 -25.6 3.08 37.30 54 -16.70 - - - - 179 259 H
5 *8.173 355 PK-U 36 -26.7 0 44.8 - 74 -29.2 - - 147 224 v
*8.174 22.82 ADR 36 -26.7 3.08 35.20 54 -18.80 - - - 147 224 v
4 12.77 32.01 PK-U 39.4 213 0 5011 - - - - 68.2 -18.09 110 122 H
6 12.83 3214 PK-U 39.4 -22.1 0 49.44 - - - - 68.2 -18.76 95 160 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

MID CHANNEL HORIZONTAL

_UL Fremont,5m Chomber B

21 Nov 2817 0a:83:43

I

185

Project Number: 11988152

95

Client:Rachio
Config:EUT with AC Adapter
Mode :ONIT 5558MH= 11n HT48 m

Tested by: 12981 KU

Radicoted Emissions 3-Meters

ode

85

Peak Limit (dBulU/m)

75

icted

UNIT Non-Restr

65

(dBulU/m3

Avg Limit (dBul/m)
55 =

45

35

i

A Ak
25*’“»’wd“w*va At

Frequency (GHz)

18

Range (BHz) Ref/Attn  Det/Avg Type
1:175.68 §1/0 PEAK/Pur Avg(RHS)
PEAK/Pur Avg(RHS)

315.08-6.15 87/18

CAuto) 6B HAXH
uto) 5880 HAXH

Pls  #owps/fiode Fosition

Range (6z)
8-360degs H | 5:6.15-18
< H

RBU/UBH Ref/Attn  Det/Avg Type
NC-6cB)/30  §7/8 PEAK/Fur fvg

Susep Pts  #5spe/flode  Fosition
RHS)  45dncec(Auto) ISk MK 6-36ddege H

#.TST 368515 26 Jun 2015

MID CHANNEL VERTICAL

Rev 9.5 Hi Dec 2816

~UL Fremont,5m Chamber B

"

Project Number: 11988152

185

95

Client:Rachio
Config:EUT with AC Adapter
Mode :ONIT 5558MHz

85

Tested by: 12981 Ku

Rodicoted Emissions 3-Meters

11n HT48 mode

21 Nov 2817 6@:83:43

75

65

(dBuU/m)

Avg Limit (dBul/m)
55

45

35

Frequency (GHz)

18

Range (BHz) REU/UBl Ref/Attn Det/Avg Type

Sucep

Pla #oups/fode Fosition Range (6iz) RBU/ VBl Ref/Attn Det/Avg Type

Sueep Pts 4#5ups/Mode Fosition

».TST 3685915 26 Jun 2815
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Radiated Emissions

Wiarker Frequency Meter Det 'AF T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) C Corr (d8] Corrected ‘Avg Limit (dBuv/m) Margin Peak imit (dBuV/m) | PKMargin | UNINon- Restricte | PKMargin Adimuth Height

@) [ Reaang || | | Reads ing (dB) (d8) (dBuv/m) (d8) (egs) (em)
(dBuv) (dBuV/m)

1 *37 4054 PK-U 333 -30.6 0 43.24 - 74 -30.76 - - 77 167 H
*37 32.03 ADR 333 -30.6 3.08 37.81 54 -16.19 - - 77 167 H
2 *37 39.03 PK-U 333 -30.6 0 4173 - 74 3227 - - 108 249 v
*37 27.27 ADR 333 -30.6 3.08 33.05 54 -20.95 - - 108 249 v
3 +8.288 35.16 PK-U 36.1 -25.9 0 4536 - 74 -28.64 - - 122 155 H
+8.289 232 ADR 36.1 -25.9 3.08 36.48 54 -17.52 - - 122 155 H
4 *8.271 35.19 PK-U 36.1 -25.6 0 45.69 - 74 2831 - - 289 181 v
*8.271 23.46 ADR 36.1 -25.6 3.08 37.04 54 -16.96 - - 289 181 v
5 12.774 3191 PK-U 39.4 212 0 5011 - - - - 68.2 -18.09 246 174 H
6 12.776 31.85 PK-U 39.4 213 0 49.95 - - - - 68.2 -18.25 155 152 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL HORIZONTAL

_UL Fremont,5m Chomber B

21 Nov 2817

89:88:15

I

185

Radicoted Emissions 3-Meters
Project Number: 11988152

95

Client:Rachio
Config:EUT with AC Adapter
Mode :ONIT 5678MHz 11n HT48 mods

Tested by:29435 TC

85

Peak Limit (dBulU/m)

75

icted

UNIT Non-Restr

65

(dBulU/m3

Avg Limit (dBul/m)
55 =

45

35

el

2SWMJHMMﬂWMNWuNNm#Ww“WMNM

Ui

18
Frequency (GHz)

Range (BHz) Ref/Attn  Det/Avg Type
1:175.68 §1/0 PEAK/Pur Avg(RHS)
PEAK/Pur Avg(RHS) 4

315.08-6.15 87/18

Pls  #owps/fiode Fosition
(Auto) 6888 HAXH 3
utad 5080 HAKH

Range (6z) RBU/UBH Ref/Attn  Det/Avg Type Susep
8-360degs H | 5:6.15-18 NC-6cB)/30  §7/8 PERK/Pur Rvg(RUS)  454nsec(@uto)
< H

Pts  #5spe/flode  Fosition
gk HaxH 6-36ddege H

FCC Parti5C 56Hz UNIT RSE.TST 3@915 26 Jun 2615

HIGH CHANNEL VERTICAL

Rev 9.5 Hi Dec 2816

~UL Fremont,5m Chamber B

"

21

Rodicoted Emissions 3-Meters
Project Number: 11988152

185

95

Client:Rachio
Config:EUT with AC Adapter
Mode:ONIT 567BMHz 11n HT4B mode

85

Tested by:29435 TC

Nov 2817

75

65

(dBuU/m)

Avg Limit (dBul/m)

55

45

35

18
Frequency (GHz)

Range (BHz) REU/UBl Ref/Attn Det/Avg Type Suesp

Pla #oups/fode Fosition

Range (6iz) RBU/ VBl Ref/Attn Det/Avg Type Sueep

Pts 4#5ups/Mode Fosition

FCC Parti{5C 56Hz UNIT RSE.TST 30915 26 Jun 26815
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Weter Det A T863 (dB/m) ‘Amp/CoIfFitr/Pad C Corr (d8] Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit PK Margin UNIT Non-Restricted PK Margin ‘Adimuth Height Polarity
(6H2) Reading (dB) Reading (d8) (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *378 35.61 Pk 335 -30.8 0 3831 - - 74 -35.69 - - 0-360 102 H
3 *4.64 31.02 Pk 34.3 283 0 37.02 - - 74 -36.98 B - 0-360 199 H
2 *378 38.1 Pk 335 -30.8 0 408 - - 74 332 - - 0-360 200 v
6 +9.033 28.01 Pk 363 25 0 3931 - - 74 -34.69 - - 0-360 200 Vv
4 7.074 29.29 Pk 359 -26.9 0 38.29 - - - - 68.2 -29.91 0-360 199 H
5 7.953 28.95 Pk 36 -26.9 0 38.05 - - - - 68.2 -30.15 0-360 102 Vv

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

Radiated Emissions

Frequency, Meter Det ‘AFT863 (dB/m) “Amp/Col/Fite/Pad (d8) '5C Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin UNIT Non-Restricte 7] PK Margin Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
*378 41.98 PK-U 335 -30.7 0 44.78 - 74 -29.22 B - 93 112 H
*378 33.17 ADR 335 307 3.08 39.06 54 -14.95 - - 93 112 H
*4.641 37.77 PK-U 343 283 0 4377 - 74 -30.23 B - 331 357 H
*4.64 25.99 ADR 343 283 3.08 35.07 54 -18.93 - 331 357 H
*378 432 PK-U 335 -30.7 0 46 - 74 -28 B - 217 204 v
*378 37.06 ADR 335 -30.7 3.08 42.94 54 -11.06 B B B B 217 204 v
*9.031 34 PK-U 363 25 0 453 B B 74 287 5 400 Vv
*9.034 21.43 ADR 363 25 3.08 35.81 54 -18.19 B B B B B 400 vV

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.1.10. 11a MODE IN THE 5.8GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

78UL Fremont - Chamber D 24 Jon 2818 11:46:50
Bondedge
Project Number:|i 1988952
55 Contig:EUT WitH AC Adapter
Mode :ONTT 1o 5745MH=
Tested by:39884
40
25
3 e Ay
¥
R
¢ -5
)
T
o
x -20 Peok-Limit CdBm)
[51)
1
-35 2
-50
-65
5.6 18.75MHz/ 5.7875

Frequency (GHz)

Range (BHz) RE/UBU Ref/Attn  Det/Avg Type Sueep Pls  #Sups/tode Fosition
1:5.6-5.7875 HC-3dB)/ B/1D PEAK/Pur Avg(RHS)  Insec(Aut)  B0AB  HAXH 223 degs H

Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 25 Apr 2816 Rev 9.5 Bi Dec 2816

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbl/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.608 -66.08 Pk 34.7 -17.3 11.8 0 -36.88 -27 -9.88 223 239 H
1 5.725 -60.28 Pk 348 -17.1 11.8 0 -30.78 26.96 -57.74 223 239 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LOW CHANNEL VERTICAL
SQUL Fremont - Chamber D 24 Jon 2818 11:55:26
Bondedge
Project Number: 11988952
65 Cont1g:EUT With AC Adapter
Made:UNIT f1a 5745MHz
Tested by:39884

50

35

o

0
P

|8

[}
>
o
o
=
w

< Limit (dBm)

5.625 1 3MHz/
Frequency (GHz)

Range (GHz) RB/UBU Ref/Attn  Det/Avy Type ueey Pts #Sups/fode Position

Bandedge 5.625-5.7556Hz 15 487 EIRP - U.TST 30315 26 Apr 2816 Rev 9.5 Hi Dec 2816

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbl/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.626 -66.26 Pk 34.7 -17.2 11.8 0 -36.96 -27 -9.96 147 240 A
1 5.725 -64.67 Pk 34.8 -17.1 11.8 0 -35.17 27 -62.17 147 240 A

Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

80

65

UL Fremont - Chamber H

22 Jan 20818

12:19:53

Bandedge
Project Number: 11988952

Client:Rachio

Config:EUT With AC Adepter

Mode UNIT 1o 5788MHz

50

35

Tested by:39004

il A i

5.7

875

21 . 25MHz/

Frequency

Ronge (Giz)
1:5.7675-6

RBL/UBW

Ref/Atin Det/fvg Tupe E
HC-3dB)/3N  B/18 PERK/Pir Avg(RHS) 1

ueep
sec(Auto)

5.

Pts  #5ups/ode
8008 HaXH

Position
253 degs 112

Bondedge 5.858-6GHz 15 487 EIRP - H.TST 38915 25 Apr 2816

Trace Markers

(GHz>

Rev 9.5 @1 Dec 2816

Marker Frequency Meter Det AFT344(dB/m) | Amp/Chi/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -65.64 Pk 35.4 -23.3 11.8 0 -41.74 26.98 -68.72 253 112 H
2 5.931 -63.94 Pk 35.5 -23.1 11.8 0 -39.74 27 -12.74 253 112 H

Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chamber

25 Aug 2817

18:88:33

80

65

508

Bandedge

Project Number: 11988153
Client:Rachio

Config:EUT with AC
Mode :UNIT 5825MHz 11a mode
Tested by:37230

35

o
0
"
L
)
>
o
o
=
m

(dBm

.8

28M

Hz/

Frequency (GHz)

Ronge (GHz) REW/UBY Ref/Attn  Det/fvg Tupe

Sueep

Pts

#ups/Mode  Position

Rev 9.5 @1 Dec 20816

Bandedge 5.85@-6GHz 15 4@7 EIRP - U.TST 36815 26 Apr 2816

Trace Markers

Marker Frequenc Meter Det AF T712 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -63.23 Pk 34.8 -18.6 11.8 -35.23 26.99 -62.22 341 100 \
2 5.929 -65.94 Pk 35 -18.4 11.8 -37.54 -27 -10.54 341 100 \

Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
~UL Fremont,5m Chamber B 22 Nov 2817 16:52: 34

Rodioted Emissions 3-Meters

185 ETDJECL Num?er‘IWSBBISE
ient:Rachio

Config:EUT with AC Adapter

Mode:UNIT 5745MHz 11a mode

95 Tested |by:43575 05

"

85

Peak Limit C(dBuU/ml
75

UNII Non-Restricted

65

(dBuU/m)

vg Limit (dBulU/m)
55 =

45

35 é uh.mﬂlw
3 A"

zchwwfmﬁwwyw“jaﬁww“”“wh

dhki

I3
Frequency (GHz)

Range (BHz) REl/UBl Ref/Attn Det/Avg Type Sues, Pla #oups/tode Fosition Range (61z) RBU/ VBl Ref/Attn  Det/Avg Type Suesp Pts #osps/fode Fosition
1:15.88 1H(-6dB)/38k  87/D PEAK/Fur Avg(RHS)  156nsectAute) 6080 HAXH 8-360cegs H | 5:6.15-18 MC-60B)/30k  87/8 PERK/Pur vg(RHS)  45dncec(Auto) I8k MAXH 0-360ds
3:5.88-6.15 IHC-6B)/3k  187/18  PEAK/Pur Avg(RNS)  4lmsec(futc) 5888 MAKH &

FCC Parti{5C 56Hz UNIT RSE.TST 30915 26 Jun 2815 Rev 9.5 @1 Dec 2816

LOW CHANNEL VERTICAL
~UL Fremont,5m Chomber B 22 Nov 2817 16:52: 34

Rodioted Emissions 3-Meters

Project Number: 11988152
Client:Rachio

Config:EUT with AC Adapter
Mode:UNII 5745MHz 11a mode
95 Tested by:43575 05

I

185

85

75

65

(dBulU/m)

Avg Limit (dBul/m)

55

45

35

18
Frequency (GHz)

Range (BHz) E Ref/ALtn Det/Avg Type Suezp Pla #ups/fode Fosition Range (6z) RBU/ VBl Ref/fttn  Det/Avg Type Susep Pts 45sps/fode Fosition

FCC Part!15C 56Hz UNII RSE.TST 30915 26 Jun 2815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Radiated Emissions

Frequency, Weter Det A T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) 'DC Corr (dB) Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) | PK Margin Margin | Anmutt h Height Pofarity
(GH) | Read L I e ing (dB) (d8) (d8) (Degs) (em)
(dBu) (dBuV/m)
3 *1388 40.76 PK-U 283 -33.2 0 35.86 - - 74 -38.14 157 293 H
*1387 28.67 ADR 283 -33.2 94 24.71 54 -29.29 - 157 293 H
4 *4.174 38.08 PK-U 334 203 0 42.18 - - 74 -31.82 16 248 H
*4.176 263 ADR 334 -29.4 94 31.24 54 -22.76 - 16 248 H
1 *11 4176 PK-U 27.7 -33.9 0 35.56 - - 74 -38.44 307 347 v
*1.101 29.56 ADR 27.7 -33.9 94 24.30 54 -29.70 - 307 347 v
2 *3.83 42.97 PK-U 335 -30.7 0 45.77 - - 74 -28.23 216 173 v
*3.383 3637 ADR 335 -30.6 94 40.21 54 -13.79 - 216 173 v
5 *7.486 35.56 PK-U 36 -26.9 0 44.66 - - 74 2934 91 173 H
*7.484 2311 ADR 36 -26.8 94 3325 54 -20.75 - 91 173 H
6 +11.629 32.08 PK-U 383 -22.1 0 48.28 - - 74 -25.72 124 111 v
*11.627 18.43 ADR 383 -22.1 94 3557 54 -18.43 - 124 111 v

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

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

MID CHANNEL HORIZONTAL

| 1:UL Fremant,5m Chomber B 22 Nov 2817 17:38: 11
Rodioted Emissions 3-Meters
- Pro ject Number: 11988152
18 Client:Rachio
ConfigiELT with AC Adapter
Mode:UNIT 5785MHz 11a mode
95 Tested by:43575 05
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
B s
3 6
@
o S
~ Avg Limit (dBul/m)
55
45
2
35 o W i
NIRRT :
I W ) At
WMNW"”WV ' o
25
1 18 18
Frequency (GHz)
Range (BHz) RE/UBl Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/Avg Type Sueep Pte  #5sps/fode  Fosition
1:175.08 1H(-6d5) /38 §1/D PEAK/Pur Rvg(RMS)  15Bmeec(Auto) BBR  MAKH 8-360dege H | 5:6.15-18 HC-6B)/30 87/ PERK/Piur Rvg(RMS)  45dncec(Auto) 18k MAKH 0-360dee H
3:5.08-6.15 HC-6dB) /38 1B7/18 PEAK/Pur Aug(RMS)  dinsec(futo) 5800  MAKH 8-360degs H
FCC Port{5C 56Hz UNII RSE.TST 3B3(5 26 Jun 2815 Rev 9.5 B Dec 28

MID CHANNEL VERTICAL

! 1:UL Fremant,5m Chomber B 22 Nov 2817 17:38: 11
Rodioted Emissions 3-Meters
- Project Number: 11988152
10 Client:Rachio
Config:ELT with AC Adapter
Mode:UNIT 5785MHz 11a mode
95 Tested oy:43575 03
85
Peak Limit CdBul/ml
75
2 UNIT Non-Restricted C(d4BuU/m2
5 5
o 6
@
o
~ Avg Limit (dBul/m)
55
45 s}
4 a
o
5 3
3 =}
25
1 18 18
Frequency (GHz)
Ronge (612) RBU/UBH Ref/ALtn  Det/Avg Type Sueep Pis  Foups/ode Fosition Ronge (6D RB/VBiL Ref/Attn  Det/Avg Type Sueep Pts #5upsifiode  Fosition
FCC Port15C SGHz UNIT RSE.TST 36915 26 Jun 2615 Rev 9.5 @1 Dec 268
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REPORT NO: 11988952-E2V3

FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Radiated Emissions

Marker Frequency, Meter Det A T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) 'DC Corr (dB) Corrected imit (dBuV/m) Margin PeakLimit (dBuV/m) | PKMargn | UNINon-Restricted | PKMargin ‘Adimuth Height
) | Reaamg | | | | | read ing (dB) (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)

1 *117 41.04 PK-U 27.7 339 0 34.84 - - 74 -39.16 - 153 155 H
*1.166 29.36 ADR 27.6 339 94 24.00 54 30.00 - 153 155 H
2 *4.175 38.99 PK-U 334 -29.4 0 42.99 - - 74 -31.01 23 205 H
*4.178 26.43 ADR 334 295 94 31.27 54 2273 - 23 205 H
4 *3.856 4214 PK-U 335 -30.8 0 44.84 - - 74 -29.16 211 173 v
*3.857 3555 ADR 335 -30.8 94 39.19 54 14.81 - 211 173 v
5 *7514 36.06 PK-U 36 -26.4 0 45.66 - - 74 2834 275 341 H
*7512 2332 ADR 36 265 94 33.76 54 20.24 - 275 341 H
6 *10.997 3131 PK-U 37.7 216 0 47.41 - - 74 -26.59 119 234 v
*10.998 18.44 ADR 37.7 215 94 3558 54 18.42 - - - 119 234 v
3 173 4051 PK-U 29.4 325 0 37.41 - 68.2 -30.79 148 400 v

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

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 221 of 265

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
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-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL HORIZONTAL

11:UL Fremant,5m Chomber B 22 Nov 2817 18:32:28
Rodioted Emissions 3—-Meters
- Project Number: 11988152
19 ClientiRachio
Config:EUT with AC Adapter
Mode:UNIT 5825MHz 11a mode
95 Tested by:43575 03
85
Peak Limit CdBul/m)
75
I UNIT Non—-Restricted (dBul/m2
5 5
o 6
@
o i i
~ Avg Limit (dBul/m)
55
4!:
35 . Ml i
WWMWW* e
25
1 1a 18
Frequency (GHz)
Range (GHz) REl/VBl Ref/fttn  Det/Avg Type Sueep Pl #wps/fode Fosition Range (GHz) REW/ VBl Ref/fttn  Det/fvg Type Sueep Pte  #Sups/fode Fosition
1:175.08 1H(-6d5) /38 §1/D PEAK/Pur Rvg(RMS)  15Bmeec(Auto) BBR  MAKH 8-360dege H | 5:6.15-18 HC-6B)/30 87/ PERK/Piur Rvg(RMS)  45dncec(Auto) 18k MAKH 0-360dee H
3:5.08-6.15 HC-6dB) /30 1B7/18 PEAK/Pur Aug(RMS)  dinsec(futo) 5800  MAKH 8-360degs H
FCC Port{5C 56Hz UNII RSE.TST 3B3(5 26 Jun 2815 Rev 9.5 B Dec 28

HIGH CHANNEL VERTICAL

| 1:UL Fremont,5m Chomber B 22 Nov 2817 18:32:28
Rodioted Emissions 3-Meters
185 Project Number: 11988152
Client:Rachio
ConfigiEUT with AC Adapter
Mode:UNIT 5825MHz 11a mode
95 Tested by:43575 05
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
3 5
o 6
@
o
~ Avg Limit (dBulU/m)
55
5
4 4 5
s o
35
3
2
o5
1 18 18
Frequency (GHzJ
Range (Bz) RE/UB Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/fvg Type Sueep Fte  #5sps/fode  Fosition
FCC Port15C SGHz UNIT RSE.TST 363915 26 Jun 2615 Rev 9.5 @1 Dec 268
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REPORT NO: 11988952-E2V3

FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Radiated Emissions

Marker Frequency, Meter Det A T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) 'DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin Marg ‘Adimuth Height

(6H2) Reagig [ ] Reads ing (dB) (d8) (dB) (Degs) (em)

(dBuv) (dBuV/m)

1 *1.269 413 PK-U 288 343 0 358 - - 74 -38.2 355 357 H
*127 29.4 ADR 288 343 94 24.84 54 -29.16 - 355 357 H
2 *4.12 38.67 PK-U 335 -30 0 42.17 - - 74 31.83 175 185 H
*4.124 26.83 ADR 334 297 94 3147 54 -22.53 - 175 185 H
3 *1.493 40.95 PK-U 282 337 0 35.45 - - 74 -38.55 356 139 v
*1.496 28.86 ADR 282 337 94 24.30 54 -29.70 - 356 139 v
4 *3.883 4236 PK-U 335 -30.6 0 45.26 - - 74 -28.74 237 216 v
*3.883 3533 ADR 335 -30.6 94 39.17 54 -14.83 - 237 216 v
5 *+10.998 3155 PK-U 37.7 215 0 47.75 - - 74 2625 160 210 H
*11 18.47 ADR 37.7 215 94 35.61 54 -18.39 - 160 210 H
6 *11.649 3258 PK-U 383 222 0 48.68 - - 74 2532 168 384 v
*11.649 18.8 ADR 383 222 94 35.84 54 -18.16 - 168 384 v

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

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.1.11. 11n HT20 MODE IN THE 5.8GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

78UL Fremont - Chamber D

24 Jan 2818 12:07:42

Bondedge
Project Number:|l 1988952
55 Contig:EUT WitH AC Adapter

Mode :UNIT 11n 5745MHz
Tested by:39004

40

25

-20 Peok-Limit CdBm?

S A ot WNWWWJWMM

-506

EIRP Horizontal

-65

5.6 18.75MHz/ 5.7875
Frequency (GHz)
Range (6Hz) RBLI/UBlI Ref/Attn  Det/Avg Tupe Sueep Pls  #5ups/fods Position
1:5.6-5.7875 M-3RI/ /1B PEAK/Pir Avg(RNS)  Incec(euto) 8038 MAXH 225 degs H

Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 25 Apr 2816 Rev 9.5 Bi Dec 2816

Trace Markers

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbi/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.648 -66.08 Pk 34.7 -17.1 11.8 0 -36.68 -27 -9.68 225 238 H
1 5.725 -62.32 Pk 34.8 -17.1 11.8 0 -32.82 26.96 -59.78 225 238 H

Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LOW CHANNEL VERTICAL
SQUL Fremont - Chamber D 24 Jon 2818 11:55:26
Bondedge
Project Number: 11988952
65 Cont1g:EUT With AC Adapter
Made:UNIT f1n 5745MHz
Tested by:39884

50

35

o

0
P

|8

[}
>
o
o
i
w

< Limit (dBm)

5.625 1 3MHz/
Frequency (GHz)

Range (GHz) RB/UBU Ref/Attn  Det/Avy Type ueey Pts #Sups/fode Position

Bandedge 5.625-5.7556Hz 15 487 EIRP - U.TST 30315 26 Apr 2816 Rev 9.5 Hi Dec 2816

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbl/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.626 -66.26 Pk 34.7 -17.2 11.8 0 -36.96 -27 -9.96 147 240 A
1 5.725 -64.67 Pk 34.8 -17.1 11.8 0 -35.17 27 -62.17 147 240 \%

Pk - Peak detector
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REPORT NO: 11988952-E2V3

FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

80

UL FREMONT, 3m Chamber

Bandedge

Client:Rachio

65

Config:EUT with AC
Mode :UNIT 5825MHz
Tested by:37290

506

Project Number: 11988153

11n mode

25 Aug 2817

18:28:21

35

EIRP Horizontal

o

%
(7 WYY

Peak Limit (dBm

hibia

Aok s

R AR

Frequency (GHz)

Range (6z)
1:5.8-6

REL/UBY
MC-6dB)/3M

Ref/Attn  Det/fvg
2/12 PEAK/Pur

Tupe Suesp Pte #5ups/Mode Position
r Avg(RMS)  Tnoectfuta)  BBBD  HAXH 43 dego 1

Trace Markers

ondedge 5.858-6GHz 15 487 EIRP - H.TST 3@315 26 Apr 2816

Rev 9.5 A1 Dec 2016

Marker Frequenc Meter Det AF T712 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -65.74 Pk 34.8 -18.6 11.8 -37.74 26.99 -64.73 43 106 H
2 5.94 -66.3 Pk 35 -18.3 11.8 -37.8 -27 -10.8 43 106 H

Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chamber

25 Aug 2817

18:208:38

80

65

508

Bandedge

Project Number: 11988153
Client:Rachio

Config:EUT with AC
Mode :UNIT 5825MHz 11n mode
Tested by:37230

35

o
0
"
L
)
>
o
o
=
m

imit (dBm

2
&)

.8

28M

Hz/

Frequency (GHz)

Ronge (GHz) REW/UBY Ref/Attn  Det/fvg Tupe

Sueep

Pts

#ups/Mode  Position

Rev 9.5 @1 Dec 20816

Bandedge 5.85@-6GHz 15 4@7 EIRP - U.TST 36815 26 Apr 2816

Trace Markers

Marker Frequenc Meter Det AF T712 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -64.5 Pk 34.8 -18.6 11.8 -36.5 26.99 -63.49 317 100 \
2 5.985 -66.06 Pk 35.1 -18 11.8 -37.16 -27 -10.16 317 100 \

Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber B 21 Nov 2817 11:83:57

I

Rodioted Emissions 3-Meters

- Project Number: 11988152
19 Client:Rachio

Config:EUT with AC Adapter
Mode:UNIT 5745MHz 11n HT2B mode
95 Tested [by:29435 TC

85

Peak Limit C(dBulU/m)

75

UNIT Non-Restricted

65

(dBul/m3

Avg Limit (dBul/m)

55

18
Frequency (GHz)

Range (6Hz) RBU/UBU Ref/fttn  Det/Avg Type Sueep Pis  #5ups/Mode  Position Range (&z) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts #Sups/Mode FPosition
117508 1H(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  15GnsecCAuto) 6088  MAXH 8-360degs H | 5:6.15-18 MC-608)/38  87/8 PERK/Pur Rvg(RMS)  45dmeec(Auto) 18k MAXH 6-360degs H
3:5.88-6.15 MC-6dB)/3Ak  187/18  PEAK/Pur Avg(RHS)  4lmsec(futo) 5888  MAXH B-360cegs H

FCC Parti5C 56Hz UNIT RSE.TST 3@S15 26 Jun 2615 Rev 9.5 Hi Dec 2816

LOW CHANNEL VERTICAL
~UL Fremont,5m Chamber B 21 Nov 2817 11:83:57

Rodioted Emissions 3-Meters

. ET?JECL Number: 11908152
ient:Rachio

Config:EUT with AC Adapter

Mode :DNIT 5745MHz 11n HT28 mode

95 Tested by:29435 TC

"

85

Peak Limit
75

UNITI Non

65

(dBulU/m)

vg Limit (dBuU/m)
55 =

45

35

18
Frequency (GHz)

Range (BHz) E Ref/Attn Det/Avg Type Pla #owps/fode Fosition Range (6iz) RBU/ VBl Ref/fttn  Det/Avg Type Suesp Pts #osps/fode Fosition

FCC Part{5C 56Hz UNIT RSE.TST 30915 26 Jun 2815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Weter Det 'AF T863 (dB/m) “Amp/Col/Fite/Pad 'DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit PK Margin UNIT Non-Restricted PK Margin ‘Azimuth Height Polarity
(6H2) Reading (d8) Reading (dB) (dBuv/m) (d8) (dBuV/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *3.383 352 Pk 335 -30.6 0 38.1 - - 74 -35.9 - - 0-360 199 H
3 *4.642 314 Pk 343 -28.3 0 37.4 - - 74 -36.6 - B 0-360 102 H
2 *3.83 36.66 Pk 335 -30.6 0 39.56 - - 74 -34.44 - - 0-360 200 v
5 *8.065 28.84 Pk 36 -26.5 0 3834 - - 74 -35.66 - - 0-360 199 Vv
4 6.991 3034 Pk 35.8 -27.1 0 39.04 - - - - 68.2 -29.16 0-360 102 H
6 9.675 261 Pk 36.9 -23.6 0 39.4 - - - - 68.2 -28.8 0-360 199 Vv

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

Radiated Emissions

Frequency, Meter Det ‘AFT863 (dB/m) ‘Amp/CoI/Fitr/Pad (dB) 'DC Corr (B) Corrected "Avg Limit (dBuV/m] Margin Peak Limit (dBuv/m) PK Margin UNIT Non-Restricted PK Margin “Aimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
*3.83 4224 PK-U 335 -30.7 0 45.04 - 74 -28.96 - B 288 227 H
*3.83 34.76 ADR 335 -30.6 1 38.66 54 -15.34 - 288 227 H
*4.644 384 PK-U 343 -28.4 0 443 - 74 29.7 12 289 H
*4.642 26.08 ADR 343 283 1 33.08 54 -20.92 - - 12 289 H
+3.83 4314 PK-U 335 -30.6 0 46.04 - 74 -27.96 - B 215 177 v
+3.83 36.73 ADR 335 -30.6 1 40.63 54 -13.37 B - - - 215 177 v
*8.065 34.63 PK-U 36 -26.5 0 44.13 B B 74 -29.87 - B 58 208 Vv
*8.063 2262 ADR 36 -26.5 1 3312 54 -20.88 B - - - 58 208 vV

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

MID CHANNEL HORIZONTAL

~UL Fremont,5m Chamber B 21 Nov 2817 11:54:24

I

Radicoted Emissions 3-Meters

o Praject Number: 11988152
18 Client:Rachio

Config:EUT with AC Adapter
Mode:UNIT 5785MHz 11n HT28 mode
35 Tested F5‘29435 TC

85

Peak Limit (dBulU/m)

75

UNIT Non-Restricted

65

(dBulU/m3

Avg Limit (dBul/m)
55 =

45

25 g “ﬂr"v“v/“wwwﬂw

18
Frequency (GHz)

Pts  #5spe/flode  Fosition
8k MAXH B-3

Range (BHz) RE/UBU Ref/Attn  Det/Avg Type Pls  #owps/fiode Fosition Range (6z) RBU/UBH Ref/Attn  Det/Avg Type
1:175.68 §1/0 3 5:6.15-18 PER ddege H

Sueep
M(-6dB) /30 PEAK/Pir Avg(RNS) (Auto) 6838 MAKH 8-380cege H IHC-6c8)/3B  57/8 K/Fur Rg(RIS)  45dncec(@uto)
3508615 6B /30 1B7/18 PERK/Pur Avg(RMS) 4 wto) 50D HAKH - H

FCC Parti5C 56Hz UNIT RSE.TST 3@915 26 Jun 2615 Rev 9.5 Hi Dec 2816

MID CHANNEL VERTICAL
~UL Fremont,5m Chamber B 21 Nov 2817 11:54:24

Rodicoted Emissions 3-Meters

185 Project Number: 11988152
Client:Rachio

Config:EUT with AC Adapter

Mode:ONIT 5785MHz 11n HT2B mode

95 Tested 6y:29435 TC

"

85

75

65

(dBuU/m)

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (BHz) REU/UBl Ref/Attn Det/Avg Type Suesp Pla #oups/fode Fosition Range (6iz) RBU/ VBl Ref/Attn Det/Avg Type Sueep Pts 4osps/fode Fosition

FCC Parti{5C 56Hz UNIT RSE.TST 30915 26 Jun 26815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Weter Det 'AF T863 (dB/m) “Amp/Col/Fite/Pad 'DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit PK Margin UNIT Non-Restricted PK Margin ‘Azimuth Height Polarity
(6H2) Reading (d8) Reading (dB) (dBuv/m) (d8) (dBuV/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *+3.856 36.15 Pk 335 -30.8 0 38.85 - - 74 -35.15 - - 0-360 199 H
3 *4.724 325 Pk 34.2 -20.1 0 37.6 - - 74 -36.4 - B 0-360 99 H
2 *3.856 36.66 Pk 335 -30.8 0 3936 - - 74 -34.64 - - 0-360 200 v
5 +7.263 27.43 Pk 35.8 -25.4 0 37.83 - - 74 -36.17 - - 0-360 102 Vv
4 7.897 28.38 Pk 36 -26.7 0 37.68 - - - - 68.2 -30.52 0-360 199 H
6 9.822 25.84 Pk 36.9 -23.4 0 3934 - - - - 68.2 -28.86 0-360 102 Vv

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

Radiated Emissions

Frequency, Meter Det ‘AFT863 (dB/m) ‘Amp/CoI/Fitr/Pad (dB) 'DC Corr (B) Corrected "Avg Limit (dBuV/m] Margin Peak Limit (dBuv/m) PK Margin UNIT Non-Restricted PK Margin “Aimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
*3.856 42.01 PK-U 335 -30.8 0 44.71 - 74 -29.29 - B 349 259 H
*3.857 34.19 ADR 335 -30.8 1 37.89 54 -16.11 - - 349 259 H
*4.725 39.47 PK-U 34.2 -20.1 0 4457 - 74 -29.43 - B 190 159 H
*4.725 26.48 ADR 342 -29.1 1 3258 54 -21.42 - - 190 159 H
*3.857 42.48 PK-U 335 -30.8 0 45.18 - 74 -28.82 - B 232 223 v
*3.857 35.83 ADR 335 -30.8 1 39.53 54 -14.47 - 232 223 v
*7.264 34.43 PK-U 358 -25.3 0 44.93 B B 74 -29.07 - B 169 109 Vv
*7.264 21.93 ADR 358 253 1 3343 54 -20.57 B - - - 169 109 vV

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL HORIZONTAL

11:UL Fremant,5m Chomber B 21 Oct 2817 18:59:85
Rodioted Emissions 3-Meters
- Pro ject Number: 11988153
18 Client:Rachio
ConfigiELT with AC Adapter
Mode:UNIT 3825MHz 11n HTZ8 mode
95 Tested by: 12981 KU
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
B s
3 6
@
o
~ Avg Limit (dBul/m)
55
45
5 3 J
55 A kg
wmmm‘ww«»“w R
25
1 18 18
Frequency (GHz)
Range (BHz) RE/UBl Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/Avg Type Sueep Pte  #5sps/fode  Fosition
1:175.08 1H(-6d5) /38 §1/D PEAK/Pur Rvg(RMS)  15Bmeec(Auto) BBR  MAKH 8-360dege H | 5:6.15-18 HC-6B)/30 87/ PERK/Piur Rvg(RMS)  45dncec(Auto) 18k MAKH 0-360dee H
3:5.08-6.15 HC-6dB) /38 1B7/18 PEAK/Pur Aug(RMS)  dinsec(futo) 5800  MAKH 8-360degs H

b TST 3A915 26 Jun 2615

Rev 9.5 @1 Dec 268

HIGH CHANNEL VERTICAL

| 1:UL Fremont,5m Chomber B 21 Oct 2817 18:59:85
Rodioted Emissions 3-Meters
185 Project Number: 11988153
Client:Rachio
ConfigiEUT with AC Adapter
Mode:UNIT 5825MHz 11n HTZ2E mode
95 Tested by: 12981 KU
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
3 s
o 6
@
o
~ Avg Limit (dBulU/m)
55
2
45 & &}
4 o
o
35
o5
1 18 18
Frequency (GHzJ
Range (Bz) RE/UB Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/fvg Type Sueep Fte  #5sps/fode  Fosition
b TST 3A915 26 Jun 2615 Rev 9.5 @1 Dec 268
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Trace Markers

Marker Frequenc Meter Det AF 1863 (dB/m) AmpICBI/FItr/Pad DC Corr (dB) Correcte Avg Limit (dBuVim) Margin Peak Limit (dBuV/m) PK UNII Non-Restricted PK Azimuth
y Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs)
(GHz) (dBuv) Reading (dB) (dB)
(dBuV/m)
3 *4.628 33.01 Pk 34.3 -28.3 0 39.01 74 -34.99 0-360
5 *3.884 35.93 Pk 33.5 -30.6 0 38.83 74 -35.17 0-360
4 *3.884 35.77 Pk 33.5 -30.6 0 38.67 74 -35.33 - - 0-360
6 10.398 27.46 Pk 37.5 -22.5 0 42.46 - - 68.2 -25.74 0-360
2 16.739 23.48 Pk 42.3 -19.7 0 46.08 68.2 -22.12 0-360
1 16.773 23.06 Pk 42.4 -19.5 0 45.96 68.2 -22.24 0-360
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
v, ; s PR R
(GHz) (dBuv) Reading (dB) (dB)
(dBuV/m)
3 *4.629 38.08 PK-U 34 -28. 08 - - 74 -29.92 132 342 H
*4.63 26.38 ADR 34 -28. 3 54 -20.62 - - 132 342 H
5 *3.883 41.53 PK-U -30. 4 - - 74 -29.57 58 293 H
*3.883 3.2 ADR -30. 1 54 -16.90 - - 58 293 H
4 *3.883 40.45 PK-U -30. 3.3 - - 74 -30.65 367
*3.883 0.7 ADR -30. 4.6 54 -19.40 - - - - 367 V.
6 10.397 2.4 PK-U -22. 47. - - 68.2 -20.9 186 v
2 16.737 32.01 PK-U -19. 54.61 68.2 -13.59 173 \4
1 16.775 30.05 PK-U 4 -19.5 52.95 68.2 -15.25 222 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.1.12. 11n HT40 MODE IN THE 5.8GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

7@UL Fremont — Chamber D 17 Jon 2818 13:59:12
Bandedge
Pro ject Number 11988952

55 Config:EUT With Adapter

Mode: T1n HT48 5755MHz
Tested by:3900

408

-268 PeakLimit-€dBm3

-35 2
ARRT TP TARTONVTR: JPRATRTI PR Iy VT FOTIPN LN SEERY LR TR 1 “‘I“W‘
AR AR ity Bt o WA A AN Ty

EIRP Horizontal

-508
-65
5.6 18.75MHz/ 5.7875
Frequency (GHz)
Range (6H2) RElI/UB Ref/Attn  Det/Avg Tups Sueep Pte  #Sups/Mode  Position
1:5.65.7875 M3/ /10 FEAK/Pur Avg(RMS)  Inceotute) B30 NAXH 130 cege |

Bandedge 5.625-5.7556GHz 15 487 EIRP - H.TST 38915 25 Apr 20816 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbi/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.62 -66.06 Pk 34.7 -17.2 11.8 0 -36.76 =27 -9.76 130 136 H
1 5.725 -59.96 Pk 34.8 -17.1 11.8 0 -30.46 26.96 -57.42 130 136 H

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 25 Apr 2016
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DATE: April 12, 2018

REPORT NO: 11988952-E2V3
IC ID: 23555-ZULWC

FCC ID: 2A0TB-ZULWC

LOW CHANNEL VERTICAL

SQUL Fremont — Chamber D
Bandedge

Project Number: 11988952

65 Config:EUT With Adapter
Mode:Tin HT48 5755MHz
Tested by:39884

17 Jon 2018 14:86:51

508

35

o
0
"
L
)
>
o
o
=
m

5.625 13MH=z/
Frequency (GHz)

Ronge (GHz) REU/UBY Ref/Attn  Det/fvg Tupe Sweep Pte #Sups/Mode FPosition

Bandedge 5.625-5.755GHz 15 487 EIRP - U.TST 38915 26 Apr 2816 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbl/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.64 -66.86 Pk 347 -17.1 11.8 0 -37.46 -27 -10.46 135 153 Vv
1 5.725 -69.95 Pk 34.8 -17.1 11.8 0 -40.45 27 -67.45 135 153 \%

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 26 Apr 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

SQUL Fremont — Chamber D

17 Jan 2818 14:17:85

Bondedge

Project Number: 11388952

65 Config:EUT With Adepter
Mode:Tin HT48 5795MHz
Tested by: 39984

506

35

a
)
c
o
N
C
5]
T
o
o
=
w

Peok Limit (dBm)

Al

21 . 25MHz/
Frequency (GHz)

5.7875

Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Suesp Pte #Swps/Mode Position
115.7875-6 MC-3d8)/3M ©/18 PEAK/Pur Avg(RIMS)  Tnsectfuta)  BEBB  MAXH 130 dega |

Bandedge 5.858-6GHz 15 407 EIRP - H.TST 308315 25 Apr 2816 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbi/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -68.53 Pk 34.8 -17 11.8 0 -38.93 26.98 -65.91 130 134 H
2 5.973 -66.76 Pk 35.2 -17 11.8 0 -36.76 -27 -9.76 130 134 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 25 Apr 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HIGH CHANNEL VERTICAL

UL Fremont — Chamber D
80

17 Jon 2018 14:28:22

Bandedge

Project Number: 11988952

65 Config:EUT With Adapter
Mode:Tin HT48 5795MHz
Tested by:39884

508

35

o
0
"
L
)
>
o
o
=
m

Peok Limit C(dBm)

.8 28MHz/
Frequency (GHz)

Ronge (GHz) REU/UBY Ref/Attn  Det/fvg Tupe Sweep Pte #Sups/Mode FPosition

Bandedge 5.850-6GHz 15 487 EIRP - U.TST 38315 26 Apr 2816 Rev 9.5 @1 Dec 2016

Trace Markers

Marker Frequency Meter Det AFT711 (dB/m) Amp/Cbl/Fitr/P Conversion DC Corr (dB) Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -70.44 Pk 34.8 -17 11.8 0 -40.84 26.99 -67.83 135 180 Vv
2 5.962 -66.76 Pk 35.1 -17 11.8 0 -36.86 -27 -9.86 135 180 Vv

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 26 Apr 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL Fremant,5m Chomber B 22 Nov 2817 19:19:35
Rodioted Emissions 3-Meters
= Project Number: 11888152
10 Client:Rachio
Config:EUT with AC Adapter
Mode!UNIT 5755MHz 11n HT48 mode
95 Tested by:43575 05
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
5 5
3 6
@
o S
~ fvg Limit (dBul/m)
55
Y Ot VOO OSSO SO N ... & Y
2
35 L i
! s AANR
. WWWM
1 18 18
Frequency (GHz)
Range (BHz) RE/UBl Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/Avg Type Sueep Pte  #5sps/fode  Fosition
1:175.08 1H(-6d5) /38 §1/D PEAK/Pur Rvg(RMS)  15Bmeec(Auto) BBR  MAKH 8-360dege H | 5:6.15-18 HC-6B)/30 87/ PERK/Piur Rvg(RMS)  45dncec(Auto) 18k MAKH 0-360dee H
3:5.08-6.15 1H(-6dB) /38 187/18  PEK/Pur Aug(RMS)  dincec(Auto) 5800  HAXH 8-360dege H
FCC Port{5C 56Hz UNII RSE.TST 3B3(5 26 Jun 2815 Rev 9.5 Bf Dec 28

LOW CHANNEL VERTICAL

11:UL Fremant,5m Chomber B 22 Nov 2817 19:19:35
Rodioted Emissions 3—-Meters
185 Project Number: 11988152
Client:Rachio
Config:EUT with AC Adapter
Mode:UNIT 5755MHz 11n HT48 mode
95 Tested by:43575 05
85
Peak Limit (dBul/m)
75
2 UNIT Non—-Restricted (dBuU/m2
~
3 6
@
o
~ Avg Limit (dBul/m)
55
4!: ,,,,,, .
&)
4 o
o
35 "
3
Q
25
1 18 18
Frequency (GHz)
Range (BHz) EE Ref/bttn  Det/fvg Tupe Sueep Pt #hwps/fode FPosition Range (GHz) R/ VBl Ref/bttn  Det/fvg Type Suecp Pte  #5ups/fode Fosition
FCC Port{5C 56Hz UNII RSE.TST 3B3(5 26 Jun 2815 Rev 9.5 Bf Dec 28
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Weter Det A T863 (dB/m) “Amp/ ol Fite/Pad (d8) C Corr (d8] Corrected "Avg Limit (dBuv/m) Marg Peak Limit (dBuV/m) PK Margin UNIT Non-Restricted | PK Margin ‘Azimuth Height
(M) [ Read e ||| || rea ing (dB) (d8) (dBuv/m) (d8) (egs) (em)
(dBuv) (dBuV/m)

1 *1.324 3454 Pk 289 -33.6 0 29.84 - - 74 -44.16 - - 0-360 199 H
2 *4.127 33.09 Pk 334 -29.5 0 36.99 - - 74 -37.01 - - 0-360 199 H
3 *127 34.92 Pk 288 -34.3 0 29.42 - - 74 -44.58 - - 0-360 200 v
4 +3.837 36.52 Pk 335 -30.9 0 39.12 - - 74 -34.88 - - 0-360 200 Vv
5 +8.198 29.91 Pk 36 -26.2 0 39.71 - - 74 -34.29 - - 0-360 102 H
6 *11.81 25.53 Pk 38.6 -22.7 0 41.43 - - 74 -32.57 - - 0-360 102 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

HIGH CHANNEL HORIZONTAL

H:UL Fremant,5m Chomber B

22 Nov 2817 268:36:23

Rodioted Emissions 3—-Meters
Project Number: 11988152
185 ClientiRachio
Config:EUT with AC Adapter
Mode:UNIT 5795MHz 11n HT48 mode
95 Tested by:43575 03
85
Peak Limit CdBulU/m)
75
I UNIT Non—-Restricted (dBul/m2
3 6
S
~ Avg Limit (dBul/m)
55
4!:
2 it
MMW‘ AN a
o5

Frequency (GHz)

] 18

Range (GHz) REl/VBl Ref/fttn  Det/Avg Type Pl #wps/fode Fosition Range (GHz)
1:1-5.88 1M(-6dB) / 38k 81/ FEAK/Pur AvglRMS)  15BmsecCAuto) 66@8  MAXH B-360cege H 5:6.15-18
3:5.88-6.15 1M(-6dB) /38 187/18 PEAK/Pur AvglRMS)  4insec(futo] 5888  MAXH B-36cegs H

RBI/UBL
ME-60B) /30K

Ref/Attn
§7/8

Det/Avg Type Sueep Pte  #Sups/fode Fosition
PERAK/Pur Avg(RMS)  454meec(Auto) |8k MAXH B-368deqs H

FCC Port15C SGHz UNIT RSE.TST 36915 26 Jun 2615

HIGH CHANNEL VERTICAL

Rev 9.5 @1 Dec 268

Page 240 of 265

1 ~UL Fremont,5m Chomber B 22 Nov 2817 28:36:23
Rodioted Emissions 3-Meters
185 Project Number: 11988152
Client:Rachio
ConfigiEUT with AC Adapter
Mode:UNIT 5795MHz 11n HT48 mode
95 Tested by:43575 05
85
Peak Limit (dBuU/m3
75
2 UNIT Non-Restricted C(d4dBuU/m2
3 s
o 6
@
o
~ Avg Limit (dBulU/m)
55
7 O PSSO NSV SO . .
4 &)
o o
35
3
o
o5
1 18 18
Frequency (GHzJ
Range (Bz) RE/UB Ref/Attn  Det/Avg Tupe Sueep Pl #awps/fode Fosition Range (GHz) REW/ VBl Ref/Attn  Det/fvg Type Sueep Fte  #5sps/fode  Fosition
FCC Port15C SGHz UNIT RSE.TST 363915 26 Jun 2615 Rev 9.5 @1 Dec 268

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

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-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det A T863 (dB/m) ‘Amp/COl Fitr/Pad (dB) C Corr (d8] Corrected ‘Avg Limit (dBuv/m) Margin Peak imit (dBuv/m] | PKMargin UNIT Non-Restricted | PK Margin Adimuth Height
(GH) | Reaamg [ [ | | read ing (d8) (d8) (d8) (egs) (em)
(dBuv) (dBuV/m)
1 *1315 3477 Pk 289 339 0 29.77 - - 74 -44.23 - - 0-360 102 H
2 *4.126 3273 Pk 334 296 0 36.53 - - 74 -37.47 - - 0-360 199 H
3 *1.26 3457 Pk 288 343 0 29.07 - - 74 -44.93 - - 0-360 199 v
4 +3.863 36.8 Pk 335 305 0 39.8 - - 74 -34.2 - - 0-360 199 Vv
5 *7.527 28.46 Pk 36 262 0 38.26 - - 74 -35.74 - - 0-360 102 H
6 *11.667 24.55 Pk 383 222 0 40.65 - - 74 3335 - - 0-360 200 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.2. WORST-CASE RADIATED EMISSIONS BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOTS

UL Fremont,5m Chamber B 15 Nov 2817 22:35:54

RF Emissions

Project Number: 11988952
Client:Rachio

Config EUT + AC Adapter
Mode:UNIT lWorst cose below 38Hz
Tested by: 12981 KU

(dBulolts)

== 1 8
Frequency (MHz2

Range (HHz) REL/ VBl Ref/Attn Det/Avg Tuype ez, = Houps/Mode Position Range (HHz) E Ref/Attn Det/Avg Type Sueep Pte #Sups/Mode Fosition
1000915 160C-38)/300 9 PEAK/Pur Bvg(RNS)  Auto HAXH 8-60degs
1Bk C-3dB) /30 PEAK/Pur Avg(RS)  Ruto 8-260dgs
1Bk C-3dB)/ 36k PEAK/Pur Avg(RNS)  Auto 8- 360egs
4:1.705-38 1BkC-3d53/ 30k PEAK/Pur Avg(RNS)  Auto §-360degs

UNIT Worst cose below 3@Hz 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 Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) 300m (dBuVolts)
1 .02233 44.6 Pk 149 14 -80 -19.1 60.61 -79.71 40.61 -59.71 - - - - 0-360
5 .0251 42.65 Pk 15.1 14 -80 -20.85 59.59 -80.44 39.59 -60.44 - - - - 0-360
2 24754 43.53 Pk 13.9 15 -80 -21.07 - - - - 39.74 -60.81 19.74 -40.81 0-360
6 .31512 42.39 Pk 138 15 -80 -22.31 - - - - 37.64 -59.95 17.64 -39.95 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 1.1379 28.99 Pk 14.3 1 -40 4.79 26.5 -21.71 0-360
7 1.705 24.51 Pk 14.4 1 -40 41 23 -22.59 0-360
8 11.47131 12.43 Pk 14.7 1 -40 -11.27 29.5 -40.77 0-360
4 17.62517 10.48 Pk 14.6 1 -40 -13.32 29.5 -42.82 0-360

Pk - Peak detector
UNII Worst case below 30Hz.DAT 30915 24 Oct 2017
Rev 9.5 01 Dec 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.3. WORST CASE RADIATED EMISSIONS 30-1000 MHz

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

HORIZONTAL PLOT

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

9

Rodioted Emissions - 3 Meters

85 Pr?Ject Numbar‘\WBBEWBB
Client:Rachio

Config: EUT with AC Adapter

Mode:Tx mode, DTS band Worst Case

75 Tested by:29435 TC

65

55

45

35

o
P
c
o
N
C
o
T
£
~
>
5
@
-

h -

1866
Frequency (MHz)

Range_(1Hz) REU/UBl Ref/fittn  Det/fvg Type Sueep Pis fows/fode Fosition Range (Hz) REW/VB Ref/Attn  Det/fvg Tupe ) Pts Houps/Mode Fosition
1:30-200 128k (-6dB)/1M  97/18 PEAK/LogPur-Video  Imsec(Auta) 4880  MAXH B-368cegs H 3:200-1680 128k(-6dBX/1M  97/18 PERK/LogPur-Uidea  3msec(Puto) 8088  MAXH 8-36ldegs H

FCC Parti15C 38-1888MHz.TST 38915 15 Jul 2814 Rev 9.5 81 Dec 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

VERTICAL PLOT

~UL FREMONT, 3m Chomber 24 Oct 2817 14:30:38

9

Rodioted Emissions - 3 Meters

a5 Project Number: 11988153
Client:Rachio

Config:EUT with AC Adapter

Mode:Tx mods, DTS band Worst Case

75 Tested by:29435 TC

65

55

45

35

o
0
"
O
o
>
£
~
>
5
@
T

08 1280
Frequency (MHz)

Range_(Hz) REU/UBH Ref/fittn  Det/fvg Type Sueap Pis fows/fode Fosition Range (Hz) REW/UB Ref/Attn  Det/fvg Tupe ) Pts ¥oups/fode Fosition

FCC Parti15C 38-1888MHz . TST 36815 15 Jul 2814 Rev 9.5 @1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB/m) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)

(dBuV) Reading

(dBuV/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 \
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 \

Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

9.4. WORST-CASE RADIATED EMISSIONS 18-26 GHz

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

HORIZONTAL PLOT

UL EMC

15 Nov 2817 B1:27:51

185

RF Emissians

- Order Number: 113988952

B Client:Rachio

Corf i gurat oni EUT + AC Adapter
Made :UNIT Worst Case 18-26GHz
35 Tested by / SN:12981 KU

75 Peak Limit (dBul/m)

55

Avg Limit CdBuU/m)

55

45

CdBulloltel Horizonta

35

25

8
Freguency (GHz)
Range (6H2)

Range_(GHz) REL/VBW REWABL

1:15-26 1h(=3dE) /M 87/

Ref/fttn  Dot/fvg Tupe Plo  Houpa/fiode Lohel Raf/fitin  Det/fvy Tupe Sucep Pts towpsiode Lobe
H Hor i zan

up Susep
PEAK/LogPur-Uides  futn 9B e tal

UNIT Worst Cose 18-266Hz DAT 38915 6 Jon 2615 Rev 9.5 19 Oct 2816

VERTICAL PLOT

(dBulolte) Uertical

| gLk _EMC

15 Nov 26817

gt 27:51

g5

RF Emissians

Order Number: 1988952

a5

Client:Rachio

Tested by / SN: 12981 Ku

Peak Limit (dBul/m)

Configurat ion:EUT + AC Adapter
Made : ONIT Worst Case 18-266Hz

Avg Limit CdBUU/m]

=

Freguency (GHz)

Range (GHz) REW/VEW Ref/fttn  Det/fug Type

Su

ep

Pie  #oups/Mode  Lekel

Range_(GHz) REWABI Ref/fittn Det/fvg Tupe

Pts  #Swpe/Mode  Lobel

UNIT Worst Cose 18-26GHz DAT 38915 6 Jon 2615
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter

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)
(dBuV) (dBuVolts)

1 19.275 35.78 Pk 32.3 -24.8 -9.5 33.78 54 -20.22 74 -40.22
2 21.779 36.95 Pk 33.3 -25 -9.5 35.75 54 -18.25 74 -38.25
3 24.65 35.75 Pk 33.9 -24.5 -9.5 35.65 54 -18.35 74 -38.35
4 19.238 37.28 Pk 32.3 -24.8 -9.5 35.28 54 -18.72 74 -38.72
5 21.874 34 Pk 33.3 -24.8 -9.5 33 54 -21 74 -41
6 24.905 34.94 Pk 34 -24.4 -9.5 35.04 54 -18.96 74 -38.96

Pk - Peak detector
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.5. WORST-CASE RADIATED EMISSIONS 26-40 GHz

SPURIOUS EMISSIONS 26GHz TO 40GHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT
UL EMC 15 Nov 2817 B2:32:17

RF Emissians

- Order Number: 113988952

B Client:Rachio

Corf i gurat oni EUT + AC Adapter
Made :UNIT Worst Case 26-4B8GHz
35 Tested by / SN:12981 KU

185

75 Peak Limit (dBul/m)

55

Avg Limit CdBuU/m)

55

45

CdBulloltel Horizonta

35

25

6
Freguency (GHz)

Range (GHz) REU/VE Ref/fttn  Dot/fvg Tupe Sucep Plo  Houpa/fiode Lohel Ronge (BHz) REWABU Raf/fitin  Det/fvy Tupe Sucep Pts towpsiode Lobe
1:26-4B He-3d8)/H 87D PEAKALogPur-Uideo  futs BB HH Hor i zantal

UNIT Worst Cose 26-4@GHz DAT 38915 6 Jon 2615 Rev 9.5 19 Oct 2816

VERTICAL PLOT

‘@:UL EMC 15 Nov 26817 bz2:32:17

RF Emissians

- Order Number: | 1988952
El Client:Rachio

Conf igurat loniEUT + AC Adapter
Mode :UNIT Woret Case 26-4B6Hz
85 Tested by / SN: 12981 Kil

Peak Limit (dBul/m)

Avg Limit CdBUU/m]

(dBulolte) Uertical

6
Freguency (GHz)
Range (GH2) REW/VE Ref /ittn Det/Avg Tupe Sweep Fle foups/Mode Lobel Range (6o REWUEN Ref /it Det/fvs Tupe Sueep Pbs  Fomsiods  Lbel

UNIT Worst Cose 26-4@GHz DAT 38915 6 Jon 2615 Rev 9.5 19 Oct 2A16
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det T90 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)
(dBuV) (dBuVolts)
1 29.698 40.84 Pk 36 -31 -9.5 36.34 54 -17.66 74 -37.66
2 35.322 41.57 Pk 37.8 -31.3 -9.5 38.57 54 -15.43 74 -35.43
3 39.275 41.07 Pk 38.5 -30.6 -9.5 39.47 54 -14.53 74 -34.53
4 30.177 40.29 Pk 35.9 -31.3 -9.5 35.39 54 -18.61 74 -38.61
5 34.98 42.06 Pk 37.2 -31.5 -9.5 38.26 54 -15.74 74 -35.74
6 39.256 42.63 Pk 38.6 -30.5 -9.5 41.23 54 -12.77 74 -32.77

Pk - Peak detector
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REPORT NO: 11988952-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

9.6.

CO-LOCATION TEST RESULTS

9.6.1. TX SPURIOUS EMISSIONS TEST 30MHz — 1000MHz

900MHz + UNII 5GHz

9:UL FREMONT, 3m Chomber 28 Dec 2817 11:01:04
Radioted Emissions - 3 Meters
85 Pr?Ject Numk‘yer‘ 11988952
Client:Rachio
Config:EUT With AC Adapter
Mode:Co-location 518BMHz+915MHz
75 Tested by:39604
6|:
T
T 55
o
N
I
o 4!: . I
T QFRTCImrteasaUrmd !
€ q
N
3 35 3 .
a 4
B P«
Zﬂﬂ 1 L
o \ M
1 = \ /I\ym m W
e ol
5
38 186 186808
Frequency (MHz)
Rangs () ] Ref/Rittn  Dst/Avg Tupe Suecp Fis  Fops/fode Position Range () RE/UB Ref/Attn  Det/Avg Type Sweep Pts  Houps/fods Fosition
1:35-208 12B<(6B)/1M 07/10  PEAK/LogPur-Video fnsec(hute) 4800 MAWH B-360degs H | 3:208-1802 128k(-68)/1  97/18  PERK/LogPar-Videa 3nsec(Auto)  E0B0  PAKH 8-3Adegs H
FCC Port{SC 38-18BBMHz. TST 38315 15 Jul 2814 Rev 9.5 81 Dec 2816
9:UL FREMONT, 3m Chomber 28 Dec 2817 11:01:04
Radioted Emissions - 3 Meters
= Project Number: 11388552
8 Client:Rachio
Config:EUT With AC Adapter
Mode:Co-location 518BMHz+915MHz
75 Tested by:39604
6|:
5 55
; ’_
8
o
> 4!: T
GrrTCITmITTTranavUyml) ! 1
£
3
= 1.
g B € 7 I
5 2 E ?l g o el
25 W' h w‘f \1' il “ﬂr‘ﬂm f -
Wiyl A A If
,w( g Y }W. ‘“\ ‘m \ . ‘\M/ i
L iy b e il
15 Nﬂfwr’ i ‘L,' LM“MMWW .........
L’M.'dw
5
38 180 18688
Frequency (MHz)
Rangs () REU/UBU Ref/Rittn  Det/Avg Tupe Sueep Fis  Fops/ode Position Range () RE/UB Ref/Attn  Det/Avg Type Sweep Pts  Houps/fods Fosition
2:30-200 120k (-6dB { 97/18 PEAK gPur deo o ) 6an  MAX B-368deg: 161608 Bk (-6dB)/ 1M 97/18 PEAK/LogPur-Vi 3n: Fut 668 MAX 8-360 N

FCC Parti15C 38-1888MHz . TST 36815 15 Jul 2814

Rev 9.5 @1 Dec 2816

Page 249 of 265

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
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-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 30.3401 38.1 Pk 25.3 -31.1 323 40 -7.7 0-360 100 H
5 30.6802 36.75 Pk 25 -31.1 30.65 40 -9.35 0-360 100 Vv
2 69.6203 47.33 Pk 121 -30.6 28.83 40 -11.17 0-360 300 H
6 69.9178 50.67 Pk 121 -30.6 32.17 40 -7.83 0-360 100 \
7 167.6506 44.5 Pk 15.8 -29.7 30.6 43.52 -12.92 0-360 100 \
3 173.3471 47.32 Pk 15.5 -29.6 33.22 43.52 -10.3 0-360 100 H
4 225.9034 50.04 Pk 14.9 -29.3 35.64 46.02 -10.38 0-360 100 H
8 246.8061 40.1 Pk 15.7 -29.1 26.7 46.02 -19.32 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-E2V3
FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

9.6.2. TX SPURIOUS EMISSIONS TEST 1GHz - 18GHz

900MHz + UNII 5GHz

! 1:UL FREMONT, 3m Chomber 19 Dec 2817 15:31:44
Rodioted Emissions 3-Meters
= Project Number: 11988352
18 Client:Rachio
ConfigiEUT With AC Adapter
Mode:Colocation 315MHz + 5188MHz
95 Teeted by:356884
as
3 Peok Limit (dBulU/m)
4 75
[ T o
N UNIT Non-Restricted (dBuU/m)
5 5
2 6
& Avg Limit (dBulU/m)
3055 =
a 3
S 1 > 9
a5
Fi
3: g N &
i N v
e
N abbhida
B
1 18 18
Frequency (GHz)
Ronge (62) REU/UBH Ref/Attn  Dst/Avg Tupe Fis #owps/fode Fosition Rangs (6 REU/UB Ref/Attn  Det/Avg Type Swesp Pts #ups/fods FPosition
1:155,88 1H(-6d8) 30k B1/D PEAK/Pur Avg(RNS)  156nsecCAuto) 608 MAXH B-368dege H | 5:6.15-18 HC-60B)/38  87/8 FERK/Fir AvgERIS)  dbdnesc(Auto) 18k HAXH 8-368dege H
3:5.868-6.15 1M(-6dB) /38l 187/18 PEAK/Pur Avg(RMS 4insec(huto) 5680  MAXH B-368cegs H
FCC Part15C S56Hz UNIT RSE.TST 38915 29 Dec 2815 Rev 9.5 81 Dec 2816
! 1:UL FREMONT, 3m Chomber 19 Dec 2817 15:31:44
Rodioted Emissions 3-Meters
= Project Number: 11988352
18 Client:Rachio
ConfigiEUT With AC Adapter
Mode:Colocation 315MHz + 5188MHz
95 Tested by:35684
85
> Peok Limit (dBulU/m)
oo 75
¢ INIT Non-Restr teid (dBuU/m)
I
> 65
€ .
3 Avg Limit (dBngm)
E
S 13
= 9 11 12 g 14
45 Q 4 Q Q LS R SOURRRRNTTIT ARTRN 7 s
&
o
T B T T T Iw  wmwa_..
o5
1 18 18
Frequency (GHz)
Ronge (&) REU/UBH Ref/Attn  Dst/Avg Tupe Sueep Fis  #owpe/fiode Fosition Rangs (6 REW/UB Ref/Attn  Det/Avg Type Swesp Pts #ups/fods FPosition
FCC Port15C 56Hz UNII RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816
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REPORT NO: 11988952-E2V3

FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det AFT712 (dB/m) Amp/Cbl/Fitr/Pad (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin UNII Non-Restricted PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) {(dBuV/m) (dB) {Degs) (cm)
(dBuV) (dBuV/m)
2 *2.745 43.11 Pk 324 -30.6 4491 74 -29.09 0-360 200 H
3 *4.575 43.56 Pk 34 -28.7 48.86 74 -25.14 0-360 200 H
4 *3.659 38.13 Pk 332 -29.6 4173 74 -32.27 0-360 100 H
9 *2.744 44.88 Pk 324 -30.6 46.68 74 -27.32 0-360 100 \
10 *3.66 39.04 Pk 332 -29.6 42.64 74 -31.36 0-360 100 v
11 *4.575 41.14 Pk 34 -28.7 46.44 74 -27.56 0-360 200 \Z
5 *7.319 4298 Pk 355 -25.8 52.68 74 -21.32 0-360 200 H
6 +8.233 3813 Pk 358 -25.4 48.53 74 -25.47 0-360 200 H
7 *9.149 34.73 Pk 36.1 -233 47.53 74 -26.47 0-360 200 H
12 *7.318 37.03 Pk 355 -25.8 46.73 74 -27.27 0-360 200 Vv
13 *8.237 38.49 Pk 358 -25.3 48.99 74 -25.01 0-360 200 v
14 *9.148 34.02 Pk 36.1 -23.2 46.92 74 -27.08 - - 0-360 200 v
1 183 46.92 Pk 304 -30.9 46.42 - - 68.2 -21.78 0-360 200 H
8 1.83 57.46 Pk 304 -30.9 56.96 68.2 -11.24 0-360 100 v
* - 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/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin UNII Non-Restricted PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
2 *2.746 41.54 PK-U 32.4 -30.6 43.34 - - 74 -30.66 289 250 H
*2.745 31.27 ADR 324 -30.6 33.07 54 -20.93 - - 289 250 H
3 *4.576 43.08 PK-U 34 -28.7 48.38 - - 74 -25.62 265 190 H
*4.575 335 ADR 34 -28.7 388 54 -15.2 - - 265 190 H
4 *3.659 40.79 PK-U 332 -29.6 44.39 - - 74 -29.61 251 115 H
*3.66 30.01 ADR 33.2 -29.6 33.61 54 -20.39 - - 251 115 H
9 *2.744 39.8 PK-U 324 -30.6 41.6 - - 74 -32.4 233 162 v
*2.745 28.82 ADR 32.4 -30.6 30.62 54 -23.38 - - 233 162 v
10 *3.659 42.81 PK-U 33.2 -29.6 46.41 - - 74 -27.59 210 144 v
*3.66 32.68 ADR 332 -29.6 36.28 54 -17.72 - - 210 144 v
11 *4.576 40.91 PK-U 34 -28.7 46.21 - - 74 -27.79 245 230 v
*4.575 30.47 ADR 34 -28.7 35.77 54 -18.23 - - 245 230 v
5 *7.32 39.34 PK-U 355 -25.8 49.04 - - 74 -24.96 221 172 H
*7318 28.6 ADR 355 -25.8 383 54 -15.7 - - 221 172 H
6 *8.234 41.33 PK-U 35.8 -25.4 5173 - - 74 -22.27 178 156 H
*8.234 30.77 ADR 35.8 -25.4 41.17 54 -12.83 - - 178 156 H
7 *9.149 37.23 PK-U 36.1 -23.3 50.03 - - 74 -23.97 183 196 H
*9.149 25.19 ADR 36.1 -23.2 38.09 54 -15.91 - - 183 196 H
12 *7.319 37.38 PK-U 355 -25.8 47.08 - - 74 -26.92 219 221 v
*7316 25.66 ADR 355 -25.7 35.46 54 -18.54 - - 219 221 v
13 *8.235 39.27 PK-U 35.8 -25.3 49.77 - - 74 -24.23 192 177 v
*8.236 27.38 ADR 35.8 -25.3 37.88 54 -16.12 - - 192 177 v
14 *9.149 37.94 PK-U 36.1 -233 50.74 - - 74 -23.26 165 205 v
*9.148 26.01 ADR 36.1 -23.2 38.91 54 -15.09 - - - 165 205 v
1 1.83 47.81 PK-U 30.4 -30.9 47.31 68.2 -20.89 149 200 H
8 1.83 56.87 PK-U 304 -30.9 56.37 68.2 -11.83 149 124 Vv
*

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
FCC Part15C 5GHz UNII RSE.TST 30915 29 Dec 2015
Rev 9.5 01 Dec 2016

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
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REPORT NO: 11988952-E2V3

FCC ID: 2A0TB-ZULWC

DATE: April 12, 2018
IC ID: 23555-ZULWC

9.6.3. TX SPURIOUS EMISSIONS TEST 18GHz —26GHz

900MHz + UNII 5GHz

26

‘@EUL EMC 268 Dec 2817 09:15:43
RF Emissians
- Order Number: 113988952
e Client:Rachio
Configurat ian:EUT with AC Adapter
Made :UNIT 51868MHz +Cel | 915MH=z
a5 Tested by / SN:39884
75 Feak Limit (dBulU/m)
o
)
£
R65
5
T 55 Avg Limit CdBUU/m)
‘y
s
o
5
3 4
@
o
- 3 N
Er\
=
18
Freguency (GHz)
Range_(6Hz) REN/VE Ref/Attn  Det/fvg Tupe Sueep Ple Houps/Mocke Lobel Range (Hz) REUAEN Ref/Attn  Det/Avy Type Sweap Pta ¥opeiiode Lobel
1:1826 ME3E M BB PEAK/LogPur-Uideo  IdnsecCPuta) 9081 HGH Her i zantal

18-266Hz Teat TST 38915 6 Jon 2815

Rev 9.5 19 Oct 2816

\@KUL EMC 28 Dec 2817 B9:15:43
RF Emissians
- Order Number: 113988952
S Client:Rachio
Canf iguration: EUT with AC Ademtsr
Made :UNIT 51868MHz +Cel | 915MH=z
a5 Tested by / SN:39884
75 Peak Limit (dBul/m)
E
o
» 65
L
g
=
- - Avg Limit CdBUU/m)
P 5
hal
3
5
2 4
T
§]
35 z g
El:
=
18 26
Freguency (GHz)
Range (6Hz) REN/VEN Ref/Attn  Det/fvg Tupe Sueep Pte Houps/foce Loel Fonge (i) REUAEN Ref/Attn  Det/Avy Type Sweap Pta ¥opefiode Lobel
2:18-25 3B/ 81D PEAK/LogPur—Uideo  1dnsec(hute) 9801 RAKH Uert ical

18-266Hz Test TST 368915 6 Jon 2815

Rev 9.5 19 Oct 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 20.054 35.7 Pk 32.9 -25 -9.5 341 54 -19.9 74 -39.9
2 21.573 34.83 Pk 331 -25.2 -9.5 33.23 54 -20.77 74 -40.77
3 21.803 354 Pk 333 -24.5 -9.5 34.7 54 -19.3 74 -39.3
4 18.672 36.1 Pk 325 -24.7 -9.5 34.4 54 -19.6 74 -39.6
5 25.101 35.19 Pk 339 -24.5 -9.5 35.09 54 -18.91 74 -38.91
6 25.78 36.14 Pk 34.1 -24.7 -9.5 36.04 54 -17.96 74 -37.96

Pk - Peak detector
18-26GHz Test.TST 30915 6 Jan 2015
Rev 9.5 19 Oct 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

9.6.4. TX SPURIOUS EMISSIONS TEST 26GHz — 40GHz

900MHz + UNII 5GHz

‘@EUL EMC 268 Dec 2817 188221
RF Emissians
- Order Number: 113988952
e Client:Rachio
Conf igurat jon EUT with AC Adapter
Made :UNIT 51868MHz +Cel | 915MH=z
a5 Tested by / SN:39884
75 Feak Limit (dBulU/m)
o
)
£
noB5
5
T Avg Limit CdBUU/m)
5E
u
s
o
b=t
)
@
o
Er\
=
26 48
Freguency (GHz)
Range (6z) REN/VE Ref/Attn  Det/fvg Tupe Seep Ple Houps/Mocke Lobel Range (Hz) REUAEN Ref/Attn  Det/Avy Type Sweap Pta ¥opeiiode Lobel
1:26-48 ME3E M BB PEAK/LogPur-Uideo  2InsecCPuta) 9081 HGH Her i zantal
B6-48GHz Test.TST 30915 6 Jon 2615 Rev 9.5 19 Dot 2816
‘@:UL EMC 28 Dec 2817 18:82: 21
RF Emissians
- Order Number: 113988952
S Client:Rachio
Canf iguration: EUT with AC Ademtsr
Made :UNIT 51868MHz +Cel | 915MH=z
a5 Tested by / SN:39884
75 Feak Limit (dBulU/m)
E
o
» 65
L
g
=
Avg Limit CdBUU/m)
~ 5E
P
hal
3
5
ER J
2 o]
Z 5 6
[5)
o o] PO a1 Lt o b Loadiy Ly UL R P RS
Er\
=
26 48
Freguency (GHz)
Range (6Hz) REN/VEN Ref/Attn  Det/fvg Tupe Sueep Pte Houps/foce Loel Fonge (i) REUAEN Ref/Attn  Det/Avy Type Sueap Pta ¥opefiode Lobel
E6-486Hz Test.TST 30915 6 Jen 2615 Rev 9.5 19 Oct 2816
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

Trace Markers

Marker Frequenc Meter Det T90 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 26.19 46.08 Pk 35.6 -30.8 -9.5 41.38 54 -12.62 74 -32.62
2 33.345 41.93 Pk 37 -32.7 -9.5 36.73 54 -17.27 74 -37.27
3 36.408 43.63 Pk 37.2 -33 -9.5 38.33 54 -15.67 74 -35.67
4 26.753 45.73 Pk 35.3 -30.8 -9.5 40.73 54 -13.27 74 -33.27
5 28.948 42.68 Pk 35.9 -31.9 -9.5 37.18 54 -16.82 74 -36.82
6 33.261 42.31 Pk 36.9 -32.8 -9.5 36.91 54 -17.09 74 -37.09

Pk - Peak detector
26-40GHz Test. TST 30915 6 Jan 2015
Rev 9.5 19 Oct 2016
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted
as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LINE 1 RESULTS

UL Fremant, CA CE Room Oct 2817 14:43:43
Conducted RFI Uoltage

Project No: 11988952

Client Name:Rochio
Model/DeviceEUT + AC Adopter
Test Uolt/Freq: | 28Uac_6BH=z
Test By:45258 JL

5 Closs B Avg

dBul Line-L1

1
Frequency (MHz)

#Sups/Mode  Lobel Ronge (MHz) REW/UBU Ref/Attn  Det/fug Made wes, s #Sups/Mode  Label

Range (HHz) REL/VBW Ref/Attn Det/fvg Mode Suesp Pis
15-38 9k (-6B) /- 82/18 Op/Ca 15/2.25kHz  13.3 1/URIT Line-LI

1

FCC15 CE Closs B 158kH=z-3@MHz Stepping TST 36915 24 Fek 2616 Rev 9.5 26 Moy 26815

WORST EMISSIONS

Trace Markers

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz2) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B Class B (dB)
QP Avg
1 .25125 5.86 Qp 0 0 10.1 15.96 61.72 -45.76 - -
2 .25125 241 Ca 0 0 10.1 12.51 - - 51.72 -39.21
3 .50325 7.65 Qp 0 0 10.1 17.75 56 -38.25 — =
4 .50325 6.47 Ca 0 0 10.1 16.57 — - 46 -29.43
5 .75525 9.27 Qp 0 0 10.1 19.37 56 -36.63 — =
6 .75525 8.77 Ca 0 0 10.1 18.87 — - 46 -27.13
7 1.005 9.95 Qp 0 1 10.1 20.15 56 -35.85 — =
8 1.005 9.52 Ca 0 1 10.1 19.72 — - 46 -26.28
9 3.0165 10.43 Qp 0 1 10.1 20.63 56 -35.37 — =
10 3.0165 10.29 Ca 0 1 10.1 20.49 — - 46 -25.51
11 7.2915 9.94 Qp 0 2 10.2 20.34 60 -39.66 — =
12 7.2915 9.45 Ca 0 2 10.2 19.85 — - 50 -30.15

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 11988952-E2V3 DATE: April 12, 2018
FCC ID: 2A0TB-ZULWC IC ID: 23555-ZULWC

LINE 2 RESULTS

UL Fremont, CA CE Room 31 Oct 2817 14:43:43
Conducted RFI Voltage

Project No:11988952

Client Name:Rochio
Model/Device:EUT + AC Adopter
Test Uolt/Freq: 12BUac_BEH=z
Test By:45258 JL

5 Closs B Avg

dBul Line-L2

Frequency (MHz)

Range (Hz) RELL/UBI Ref/Attn Det/fvg Mode Suesp Pts #Sups/Mode Lobel Renge (MHz) RB/VBL Ref/fttn  Det/fug Mode Sueep. Ptz #5ups/Made Label

FCCIS CE Cloes B 15@kHz-3@MHz Stepping. TST 36915 24 Feb 2616 Rev 8.5 26 Moy 2615

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B Class B (dB)
QP Avg
13 .25125 11.69 Qp 0 0 10.1 21.79 61.72 -39.93 - -
14 .25125 3.16 Ca 0 0 10.1 13.26 - - 51.72 -38.46
15 .50325 10.62 Qp 0 0 10.1 20.72 56 -35.28 - -
16 .50325 6.79 Ca 0 0 10.1 16.89 - - 46 -29.11
17 .753 10.57 Qp 0 0 10.1 20.67 56 -35.33 - -
18 .753 8.36 Ca 0 0 10.1 18.46 - - 46 -27.54
19 1.005 11.21 Qp 0 1 10.1 21.41 56 -34.59 - -
20 1.005 9.49 Ca 0 1 10.1 19.69 - - 46 -26.31
21 3.26625 8.91 Qp 0 1 10.2 19.21 56 -36.79 - -
22 3.26625 8.32 Ca 0 1 10.2 18.62 - - 46 -27.38
23 5.27775 9.01 Qp 0 1 10.2 19.31 60 -40.69 - -
24 5.27775 8.32 Ca 0 1 10.2 18.62 - - 50 -31.38

Qp - Quasi-Peak detector
Ca - CISPR average detection
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