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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: GOOGLE LLC
1600 AMPHITHEATRE PARKWAY
MOUNTAIN VIEW, CA 94043, U.S.A.

EUT DESCRIPTION: INTERACTIVE VIDEO STREAMING DEVICE
MODEL: H1A
SERIAL NUMBER: G1424638 (CONDUCTED)

G1421457 (RADIATED)

DATE TESTED: July 18, 2018 —July 31, 2018; October 11, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
NCC LP0002:2018 Complies

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

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
e
Lpsinior=otol s
Francisco de Anda Eric Yu
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Operations Leader Test Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002:2018, ANSI
C63.10-2009 for FCC and ANSI C63.10-2013 for IC, FCC CFR 47 Part 2, FCC CFR 47 Part 15,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[] Chamber A [ ] Chamber D X] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
X] Chamber B [ ] Chamber E [] ChamberL
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[ ] ChamberH
(ISED:22541-5)

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

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

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

OKrz 10 OIS M | 384dB
\é\_/fésttocga;(ﬁﬂ |(_:|cz)nducted Disturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dfsturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRad?ated DTsturbance, 30 5.36 dB
\{\é%rgttgizgo%a&ﬁfd Disturbance, 4.32 dB
16000 10 26000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

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

The EUT is an Interactive Video Streaming Device

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MH2z)

2402 - 2480 BLE 5.76 3.77

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of 4dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware and utility software during testing was version 127694.

5.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

EUT can only be set up in desktop orientation; therefore, all radiated testing was performed with
the EUT in desktop orientation.

Simultaneous transmission for BT/BLE radios and 2.4GHz or 5GHz WIFI radios was
investigated, no additional noticeable emissions were found.

Worst-case data rate as provided by the client was:

BLE: 1 Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo ADLX65NCT2A 115362002937710049556E NA
Laptop Lenovo X220 R9-P89W3 NA
AC adapter Google NA WO015R007q NA

/O CABLES

1 USB 1 micro USB Shielded 1

2 DC 1 DC connector Unshielded 1.75

3 AC 1 2-Prong Unshielded 1

4 DC 1 DC connector Unshielded 1.75
TEST SETUP

The EUT was connected to a host Laptop via USB cable. Test software exercised the EUT.

Page 9 of 51

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



REPORT NO: 12524644-E2V1 DATE: 10/16/2018

SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS

Page 10 of 51

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



REPORT NO: 12524644-E2V1 DATE: 10/16/2018

SETUP DIAGRAM FOR RADIATED TESTS

Spectrum Analyzer

AC Adapter

AC Mains
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SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS
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6. MEASUREMENT METHOD

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

6 dB BW: KDB 558074 D01 v04, Section 8.1.

Occupied BW (99%): 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 10.2.

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.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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DATE: 10/16/2018

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Amplifier Hewlet Packard 8447D T64 02/14/2019
Amplifier, 1 - 18GHz MITEQ AFS42-00101800- T931 09/20/2018
25-S-42
Amplifier, 1 - 18GHz Amplical AMP1G18-35 T1569 06/03/2019
RF Preamplifier, 1 - 26GHz Agilent 8449B T404 03/09/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences Corp. JB3 T407 05/10/2019
2000MHz
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 04/30/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826/B T488 10/04/2018
Power Meter, P-series single channel Keysight N1912A T1271 07/26/2019
Power Sensor Keysight N1921A T1225 04/10/2019
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1466 04/16/2019
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1454 01/08/2019
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1113 12/21/2018
Technologies
EMI Test Receiver Rohde & Schwarz ESW44 PREQ0179367 | 04/28/2019
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1124 11/07/2018
HISN for Conducted Emissions CISPR- Fischer 50/250-25-2 EMC4385 | 01/31/2019
Power Cable, Line Conducted uL PG1 T861 08/31/2018
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL EMC Ver 7.9, Jan 24, 2018
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that was calibrated during the testing period was used for testing after

calibration.

2. Equipment listed above that has a calibration due date during the testing period; the testing was
completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.389 0.625 0.622 62.21% 2.06 2.573
DUTY CYCLE PLOTS
e Keysight Spectrum Analyzer - APv8.5(071218),16080 Z5, Conducted A @\i/\é
RL RF [s0a2 boc | | SENSE:INT| [ [09:29:36 PMJul 24, 2018
[Center Freq 2.402000000 GHz | #Avg Type: RMS Trace[ 55| Frequency
NFE PNO: Fast —» 1rig: FreeRun T ‘P
IFGain:Low Atten: 20 dB DET]
Auto Tune|
10 dBidiv__ Ref 9.00 dBm
Log
-1.00 Center Freq||
10 2.402000000 GHz
210
= StartFreq||
o 2.402000000 GHz,
510
£1.0 i
o Stop Freq||
' 2.402000000 GHz,
-81.0
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz Sweep 1.467 ms (1001 pts) 8.000000 MHz
[melwoodTRefscl]l _ x  __ _[ _____v [ _FUNCTON [ FUNCTIONWIDTH] __FUNCTIONvALUE RS pute Man
1 N t 573.5us 5.72 dBm
2 A A 3887 s (A 0.24dB
3 M : EA: 624.8 ﬂi EA: 0.01dB Freq Offset
4 0Hz
5
6
7
8 Scale Type
9
12 Log ﬂ‘l
IMSG STATUS
DUTY CYCLE BLE
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8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. BLE

Channel

99% Bandwidth
(MH2z)

Frequency
(MHz)

Low

2402 1.0520

Middle

2440 1.0530

High

2480 1.0540
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- NFE —+~ Trig: Free Run Avg|Hold: 20120 3 5~ Trig: Free Ri Avg|Hold: 2020
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 106 dB Ref Offset 1061 4B
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Log Log
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8.3.

LIMITS

6 dB BANDWIDTH

NCC LP0002 §3.10.1.6 (2)(A)

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

RESULTS

8.3.1. BLE

Channel

(MH2z)

Frequency

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

Low

2402

0.6990

0.5

Middle

2440

0.7080

0.5

High

2480

0.6810

0.5

[ eyt Spectrum Analyzes - APV 071215116080 25, Conducted & o | e | Keyght Spectrum Analyzer - A8 SBTLZIE)I6080 25, Conducted & e
L 7 2 W . & 7 02
» Frequency P Frequency
Zhvy Type: RMS #hvg Type: RIS
enter Freq 2. quzuu,?;guo G;,';E Wide —»- Trig: Free Run Av;i‘";dp.zﬂliﬂ enter Freq 2 MDDIJ'(‘)FIEIJO Gpl;&é Wide -+~ Trig: Free Run Av;?nnzrzwzn
IFGoimlow  HARen: 40.dB IFGaindow  #Amien: 40.dB
Auto Tunef Auto Tune
Ref Offset 10.8 dB Ref Offset 1081 dB
10 deidiv Ref 30.00 dBm 0 deidiv  Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq| StartFreq
w () 2.400600000 GHz| ¢ 2.438500000 GHz|
StopFreq| StopFreq
2.403500000 GHz| 2.441500000 GHz|
CF Step| CF Step|
300,000 kHz| 300.000 kHz
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Scale Type Scale Type|
Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|

Center 2.402000 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 1.533 ms (1001 pts)

#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.533 ms (1001 pts)

LOW CHANNEL

MID CHANNEL

Ref Offset 1081 dB
0de/div  Ref 30.00 dBm
Log

—
[ eysight Spectrum Analyzes - A28 SA071218) 16080 75, Conducted &
L G 02:18:20 24 1 25, 2018
. #Avg Type: RMS nacE
RS 4““",?;2““ G::,g Wide == Trig: Free Run Avg|Hold: 2020 TiFEM
IFGainiLow aerl?

#Atten: 40 dB

Frequency

Auto Tune|

Center 2.480000 GHz
#Res BW 100 kHz

Span 3.000 MHz|[-°9 Lin)
Sweep 1.533 ms (1001 pts)

#VBW 300 kHz

CenterFreq|
2.480000000 GHz,

StartFreq
2.478500000 GHz|

StopFreq
2.481500000 GHz|

CF Step|
300.000 kHz|

laute Man|

FreqOffset|
0 Hz|

Scale Type

HIGH CHANNEL
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DATE: 10/16/2018

8.4. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1.2 (1)(C)

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

TEST PROCEDURE

The transmitter output is connected to a power meter to allow for gated peak reading of power.

RESULTS
8.4.1. BLE
Tested By: 16080 ZS

Date: 07/25/2018

Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 5.74 30 -24.260
Middle 2440 5.76 30 -24.240
High 2480 4.88 30 -25.120
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8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter to allow for gated ave. reading of power.

RESULTS
8.5.1. BLE
Tested By: 16080 ZS
Date: 07/25/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 5.54
Middle 2440 5.55
High 2480 4.66
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8.6.

LIMITS

NCC LP0002 §3.10.1.6 (2)(B)

POWER SPECTRAL DENSITY

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

RESULTS

8.6.1. BLE

Channel

Frequency
(MHz)

PSD

(dBm/3kHz) | (dB

Limit
m/3kHz)

Margin
(dB)

Low

2402

-9.02

8

-17.02

Middle

2440

-8.93

8

-16.93

High

2480

-9.71

8

-17.71

0 dB/di
Log
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 §3.10.1.5 (1)

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

RESULTS
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8.7.1. BLE
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

NCC LP0002 §2.7 and §2.8

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

TEST PROCEDURE

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

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

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

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

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

measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12EUL Fremont - Chomber K 2818 Jul 26 15:18:69
Restricted Bandedge
= Projzct Number: 12356844
115 Client:Google
Config EUT + Support Equipnent
Mode:BLE 24B2MHz
185 “estzd by: 18629 RL
I
o= il
35 I \
T
~ Peok Limit (dBuJ/m)
= 7
j u /
@
o
6|:
55 Average Limit (dBud/md //
SR O T TR RPN T U T R T Y[ PTEC1 WR W AT VTR P19 o “MWWMWMMMWWMW MWWWW
4|:
, 4 3 el
iy ¥ R y ¥ Sl Ll ; J Lt
3|:
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (6H2) RE/VB Ref/Attn  Det/Avg Mode Suser Pte  #5ups/fode FPosition| Range (6HD) RBU/UB Ref/ALtn  Del/Avg flode Sacep Pts #Supsifiode FPosition
12312415 MGG/ 107/18 FEAK/Pur Avg(RIS)  Smsecthutod 901 MAKA % dege | 2i2.31-2.415  IMC-GEB/M 10718 AUER/Far Avg(RKS)  GnsectAste) DBET  IBETAVE 95 degs H
Low CH BE - H.TST Rev 9.5 22 Jun 2018
Marker Frequenc Meter Det AF 1344 (dB/m) AmpIChIFIt/Pad BC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dg)
(dBuVim)
1 *2.39 41.64 Pk 1.9 -24.7 0 48.84 - - 74 -25.16 185 H
2 *2.314 44.24 Pk 1.7 -24.7 0 51.24 - - 74 -22.76 185 H
3 *2.39 31.25 RMS 1.9 -24.7 2.06 40.51 54 -13.49 - - 185 H
4 *2.365 322 RMS 1.8 -24.6 2.06 41.46 54 -12.54 - - 185 H

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

1ZKUL Fremont - Chaomber K 2018 Jul 26 15:81:19
Restricted Bondedge
- “roject Number: 12356844
i Zlient:Google
Zonfig:EUT + Support Equipment
Mode:BLE 24@2MHz
195 Tested by: 18629 RL
95
85
-
3
~ Peak Limit (dBulU/m3
=) 75
5
@
o
65
55 Average Limit (dBuUym)
2o y
: ! ! h : : ; o ; ‘
45 : : : : : : : : :
a s s s s s s s 3 i |
&}
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) RE/UBl Ref/Attn  Jet/Avg Node Sugep Pts 4Supsiliode Fesitior Range (6Hz! REW/UBI Fef/Attn Det/Avg flode Susep Pts  5ups/lode Fasition
Low CH BE - U.TST Fev 9.5 22 Jun 2B1E
Marker Frequenc Meter Det AF T34 (G6/m) AMpICOUFI7Pad DC Corr (aB) Correcte ‘Average Limit Wargin Peak Limit (@Buvim) K Azimuth Feight Polarity
y Reading (dB) d (8) Margin (Degs) (cm)
(GH2) (dBuV) Reading (dB)
(dBuVim)
1 *2.39 41.11 Pk 31.9 -24.7 0 48.31 - - 74 -25.69 98 138 Vv
2 *2.387 44.11 Pk 31.9 -24.6 0 51.41 - - 74 -22.59 98 138 v
3 *2.39 31.1 RMS 31.9 -24.7 2.06 40.36 54 -13.64 - - 98 138 Vv
4 *2.311 32.65 RMS 31.7 -24.7 2.06 41.71 54 -12.29 - - 98 138 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZEUL Fremont - Chomber K

2818 Jul 26

15:21:29

Restricted Bandedge
Projzct Number: 12356844

=
113 Client:Google
Config EUT + Support Equipment
Mode:BLE 2488MHz
185 “estzd by 10629 RL
95 N
85 {
£ .
~ Feak Limit (dBuU/m)
> 7Z
3 u /
w
o
BE
// Average L mit (dBul/m)
SKWMMWMW" Yo
. J/ &
o " " " o d " .
el iy ( ¥ Y Py n
3|:
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Ronge (6H2) RE/VBI Ref/Attn  Det/Avg Mode Sucer Plo #Sups/fode FPosition| Range (6Hz) RBA/UB Ref/Attn  Det/Avg fiode Suep Pts #Supsifiode Position
1:2/46-2.563 NGB/ 187/18 PEAK/Pur Avg(RMS)  Omsecthuto) 9881  MAX{ dege 4 2:2.46-2.563  IM(-6B)/M  187/10  AUR/Par Avg(RIS)  Onseclfuto) DBBI  1BOTAUG 48 dege H
H gh C4 BE- H.TST Rev 9.5 22 Jun 2018
Marker Frequenc Meter Det AF T342 (dB/m) AmpICbIFItPad BC Corr (dB) Correcte Average Limit Margin ‘Peak Limit (ABuV/m) PK Azimuth Height Polarity
y Reading dg) d (dBuv/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dg)
(dBuV/m)
1 *2.484 41.66 Pk 32.3 -24.8 0 49.16 - - 74 -24.84 40 235 H
2 2.519 44.63 Pk 32.3 -24.8 0 52.13 - - 74 -21.87 40 235 H
3 *2.484 32.06 RMS 32.3 -24.8 2.06 41.62 54 -12.38 - - 40 235 H
4 2.532 32.52 RMS 32.3 -24.7 2.06 42.18 54 -11.82 40 235 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1ZEUL Fremont - Chamber K 2818 Jul 26 15:38:69
Restricted Bandedge
- Projsct Number: 12356844
113 Client:Goagle
CorfigELT + Suppart Equipnent
Mode:BLE Z2488MHz
185 eot=d by: 18629 RL
95
55
& .
= Feak Limit (dBuU/m)
> 75
S 5
@
-
65
Average L mit (dBuU/m)
55 )
] o)
45| 5 \
\ 3 |
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (6i1z) R/ VBl Ref/Attn  Det/Avy Mode Susep Ple #5ups/fode Fosition| Renge (6iz) REWU/UB Ref/Attn  Det/Avg fiode Sueep Pte #5upsitiode FPosition
H gh C4 BE - U.°ST Rev 9.5 22 Jun 2018
Marker Frequenc Meter Dot AF 7344 (GBIm) AmpICHUFIPad BC Corr (dB) Correcte Average Limit Margin Feak Limit (aBuv/m) K Azimuth Height | Polarity
y Reading de) d (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuVim)
1 *2.484 42.59 Pk 32.3 -24.8 0 50.09 - - 74 -23.91 131 244 Vv
2 2.534 44.23 Pk 32.3 -24.7 0 51.83 - - 74 -22.17 131 244 v
3 *2.484 32.26 RMS 32.3 -24.8 2.06 41.82 54 -12.18 - - 131 244 Vv
4 *2.484 32.77 RMS 32.3 -24.8 2.06 42.33 54 -11.67 - - 131 244 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont - Chamber K

26818 Jul 28 99:59:16

N

Radioted Emissions 3-Meters
= Project Number: 12356844
18 Client:Google
ConfigiEUT + Suppart Equipment
Mode :BLE 24B2MHz
95 Tested by:12586 JM
8':
e Limit (dBulU/m2
7’—_\
&
3 65
3 6
w
l
~ Avg Limit (dBulU/m)
5’:
45
. Ll T 1
" y ik T 2 3
35W” ek ! ‘CJF b N
P
o
ZK
1 18 18
Frequency (GHz)
Renge (6Hz) REU/UB Ref/Attn  Det/Avg Hode Swesp Ple #oups/fade Fosition | Renge (6Hz) B/ VBl Ref/Attn Det/Avg Pads Suesp Pte #oupe/fiode Fosition
11173 INC-68)/3k  107/10 PEAK/Fur Avg(RIS)  189nsecCAuta) 9801 HAXH 0-368dege 3:3-18 IM(-GdB)/30k 8972 PERK/Fir Avg(RMS) | dsca(fute) 18k HAMH 0-360dege H

FCC Port15C 2.4GHz RSE.TST

Rev 9.5 22 Jun 2818

HORIZTONAL

~UL Fremont - Chomber K

2618 Jul 28 @9:59:16

N

Rodioted Emissions 3-Meters
Project Number: 12356844
185 Client:Google
ConfigiEUT + Support Equipment
Mode :BLE 24B2MHz
g5 Tested by:12586 JM
85
Peak Limit (dBulU/m)
75
5
3 65
5 6
@
o
~ Avg Limit (dBulU/m)
55
4
45 o 5
@ 6
35 Ko
25
1 18 18
Frequency (GHz)
Ronge (BHz) RBU/VBY Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Made Position | Range (6Hz) RBI/UBU Ref/Attn  Det/Avg Made Sueep Pte  #Sups/Mode  Position

FCC Port15C 2 .4GHz RSE.TST

Rev 9.5 22 Jun 2818

VERTICAL
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RADIATED EMISSIONS

Frequenc Meter Det AF T344 Amp/Cbl/Fltr/ DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m)

*3.843 39.64 PK2 33.4 -31.4 0 41.64 - - 74 -32.36 308 400 H
*3.843 31.09 MAv1 334 -31.4 2.05 35.14 54 -18.86 - - 308 400 H
*4.804 39.84 PK2 34.2 -30.3 0 43.74 - - 74 -30.26 321 162 H
*4.804 30.52 MAv1 34.2 -30.3 2.05 36.47 54 -17.53 - - 321 162 H

7.75 34.14 PK2 35.7 -26.1 0 43.74 - - 324 180 H

7.751 23.77 MAv1 35.7 -26.1 2.05 35.42 - - 324 180 H
*3.843 44.68 PK2 33.4 -31.4 0 46.68 - - 74 -27.32 312 193 \4
*3.843 39.37 MAv1 33.4 -31.4 2.05 43.42 54 -10.58 - - 312 193 \
*4.804 42.91 PK2 34.2 -30.3 0 46.81 - - 74 -27.19 5 162 \
*4.804 32.95 MAv1 34.2 -30.3 2.05 38.9 54 -15.1 - - 5 162 \
*7.639 33.06 PK2 35.6 -25.4 0 43.26 - - 74 -30.74 29 130 \
*7.638 2413 MAv1 35.6 -25.4 2.05 36.38 54 -17.62 - - 29 130 \

* - 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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MID CHANNEL RESULTS

| 1‘:UL Fremont - Chamber K 2618 Jul 28 18:51:48
Radioted Emissions 3-Meters
Project Number: 12356844
185 Client:Google
Config:EUT + Suppart Equipment
Mode :BLE 2442MHz
95 Tested by: 12586 JM
8':
Peak Limit (dBuU/m)
7’:
G
3 65
3 6
w
l
- Avg Limit (dBuU/m)
5’:
45 .y
T Ll 1
‘ ‘ ’ 2 X
. IR A e
- I NI
2':
1 18 18
Frequency (GHz)
Renge (6Hz) REU/UB Ref/Attn  Det/Avg Hode Swesp Ple #5ups/fade Fosition | Rengs (6Hz) B/ VBl Ref/Attn Det/fvg Pads Suesp Pte foupe/fiode Fosition
11123 INC-68)/3k  107/10 PEAK/Fur Avg(RIS)  189nsec(Auta) 9801 HAXH 0-360dege 3:3-18 IM(-GdB>/30k 8972 PERK/Pir AvgRMS) | dsec(hute) 18k HAH 0-36dege H
FCC Part15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018
| 1,:UL Fremont - Chamber K 26818 Jul 28 18:51:48
Rodioted Emissions 3-Meters
Project Number: 12356844
185 Client:Google
ConfigiEUT + Support Equipment
Mode :BLE 2442MHz
g5 Tested by:12586 JM
8':
Peak Limit (dBulU/m)
7’:
5
3 65
3 6
@
l
~ Avg Limit (dBulU/m)
5’:
45 4 5
=] o
6
35 2
25
1 18 18
Frequency (GHz)
Renge (6Hz) RBU/UB1 Ref/Attn  Det/Avg Mode Swesp Ple #oups/fade Fosition | Renge (6Hz) [ Ref/Attn Det/fvg Pads Sueep Pte #oupe/fiode Fosition
FCC Part15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12524644-E2V1 DATE: 10/16/2018

RADIATED EMISSIONS

Frequenc Meter Det AF T344 Amp/Cbl/Fltr/ DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m)
*3.907 41.25 PK2 33.4 -31.7 0 42.95 - - 74 -31.05 319 102 H
*3.907 34.63 MAv1 334 -31.7 2.05 38.38 54 -15.62 - - 319 102 H
*4.884 39.89 PK2 34.1 -30.5 0 43.49 - - 74 -30.51 11 107 H
*4.884 31.29 MAv1 34.1 -30.5 2.05 36.94 54 -17.06 - - 11 107 H
7.094 32.47 PK2 35.6 -26.4 0 41.67 - - 38 134 H
7.095 25.03 MAv1 35.6 -26.4 2.05 36.28 - - 38 134 H
*3.907 43.78 PK2 33.4 -31.7 0 45.48 - - 74 -28.52 354 104 \4
*3.907 37.7 MAv1 33.4 -31.7 2.05 41.45 54 -12.55 - - 354 104 \
*4.884 42.44 PK2 34.1 -30.5 0 46.04 - - 74 -27.96 283 179 \
*4.884 32.83 MAv1 34.1 -30.5 2.05 38.48 54 -15.52 - - 283 179 \
6.862 32.22 PK2 35.5 -26.3 0 41.42 - - - - 299 182 \
6.863 24.75 MAv1 35.5 -26.3 2.05 36 - - - - 299 182 \

* - 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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DATE: 10/16/2018

HIGH CHANNEL RESULTS

H‘:UL Fremont - Chamber K

2618 Jul 28 11:26:12

Radioted Emissions 3-Meters
Project Number: 12356844
185 Client:Google
Config:EUT + Support Equipment
Mode :BLE 2480MHz
95 Tested by: 12586 JM
8':
Peak Limit (dBuU/m)
7’:
G
3 65
3 6
w
l
- Avg Limit (dBuU/m)
5’—_\
45 Ly
X o Ll E 3
i i g 1 .
m Ll
35 I o T A S
bkl
2':
1 18 18
Frequency (GHz)
Renge (6Hz) REU/UB Ref/Attn  Det/Avg Hode Swesp Ple #5ups/fade Fosition | Rengs (6Hz) B/ VBl Ref/Attn Det/fvg Pads Suesp Pte foupe/fiode Fosition
11123 INC-68)/3k  107/10 PEAK/Fur Avg(RIS)  189nsec(Auta) 9801 HAXH 0-360dege 3:3-18 IM(-GdB>/30k 8972 PERK/Pir AvgRMS) | dsec(hute) 18k HAH 0-36dege H
FCC Part15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018
H,:UL Fremont - Chamber K 26818 Jul 28 11:26:12
Rodioted Emissions 3-Meters
Project Number: 12356844
185 Client:Google
ConfigiEUT + Support Equipment
Mode :BLE 2488MHz
g5 Tested by:12586 JM
8':
Peak Limit (dBulU/m)
7’:
5
3 65
3 6
@
l
~ Avg Limit (dBulU/m)
5’:
5 6
4 5 32
a ol
35
25
1 18 18
Frequency (GHz)
Renge (6Hz) RBU/UB1 Ref/Attn  Det/Avg Mode Swesp Ple #oups/fade Fosition | Renge (6Hz) [ Ref/Attn Det/fvg Pads Sueep Pte #oupe/fiode Fosition

FCC Port15C 2 .4GHz RSE.TST

Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12524644-E2V1 DATE: 10/16/2018

RADIATED EMISSIONS

Frequenc Meter Det AF T344 Amp/Cbl/Fltr/ DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m)
*3.968 41.59 PK2 33.4 -31.6 0 43.39 - - 74 -30.61 311 146 H
*3.968 32.81 MAv1 334 -31.6 2.05 36.66 54 -17.34 - - 311 146 H
*4.96 40.6 PK2 34.2 -30.6 0 442 - - 74 -29.8 345 103 H
*4.96 32.2 MAv1 34.2 -30.6 2.05 37.85 54 -16.15 - - 345 103 H
8.862 31.72 PK2 36.1 -23.9 0 43.92 - - - - 320 133 H
8.863 22.91 MAv1 36.1 -23.9 2.05 37.16 - - - - 320 133 H
*3.968 429 PK2 33.4 -31.6 0 44.7 - - 74 -29.3 300 242 \4
*3.968 36.77 MAv1 33.4 -31.6 2.05 40.62 54 -13.38 - - 300 242 \
*4.959 42.38 PK2 34.2 -30.6 0 45.98 - - 74 -28.02 13 102 \
*4.96 33.99 MAv1 34.2 -30.6 2.05 39.64 54 -14.36 - - 13 102 \
12.776 28.78 PK2 39 -20 0 47.78 - - - - 56 133 \
12.779 20.87 MAv1 39 -20 2.05 41.92 - - - - 56 133 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 33 of 51

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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9.1. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A

28 Jul 2B18 11:41:51

RF Emissions

Project Number: 12356844
Client:Google

Config:EUT + Support Equipment
Mode :BLE Worst Case

Tested by: 18629 RL

Peok. Limit ¢

(dBulo | ts)

e ST T

'
A |
Wbl

1 1 1a
Frequency (MHz)

RBU/VBI Ref/Atin  Det/Avg Tupe Sueep = 45ups/tade Pasition Range (Hz) REL/UBLI Ref/Attn  Det/Avg Type weey Pts  upaiode  Position

309C-3d8)/918 9174 PERK/Pur Avg(RMS)  Auta HAKH #-36degs

18<(-3d6)/38k  §7/0 PERK/Pur Avg(RHS)  Auto 8-360deg

16(-3dB)/ 38k 87/0 PERK/Pur Avg(RHS)  Auto 6k 6-30degs
4:1.765-30 16:C-3d8)/38k  67/8 PERK/Pur Avg(RHS)  Auto HAKH o-36degs

Rev 9.5 @1 Dec 2816

pe.TST 38915 23 Jan 2018

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(MHz) Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit (dBuV/m) Margin Azimuth
Reading Reading (dB) (dB) (Degs)
(dBuv) (dBuVolts)
1 .00939 54.62 Pk 15.5 1 -80 -9.78 68.13 -77.91 48.13 -57.91 0-360
2 .00998 53.98 Pk 15.2 1 -80 -10.72 67.6 -78.32 47.6 -58.32 0-360
3 .15729 48.35 Pk 13.8 1 -80 -17.75 43.69 -61.44 23.69 -41.44 0-360
4 16413 47.37 Pk 13.8 1 -80 -18.73 43.32 -62.05 2332 -42.05 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
5 .50452 37.53 Pk 139 1 -40 11.53 33.55 -22.02 0-360
6 .53723 36.16 Pk 139 1 -40 10.16 33 -22.84 0-360

Pk - Peak detector
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9.2. Worst Case Below 1 GHz

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

a,UL Fremont — Cramber K 2018 Jul 26 11:37:35
Rodioted Emissions - 3 Meters
_ Project Number:123Z634<
3 Client:Google
Config ELT + Support Equipnent
Mode:BLE Worst Case
75 Tested by: 18629 RL
55
55
< F
~
> 4 r
3 JERTE WL T TdECU m) I
A
-
35
2 JWWNM
Mmookl
it "
38 166 18686
Frecuercy (MFz2
Range iMHz) PBL/VBY Ref/Atin  Det/fvg Mcde Sueea Ptz 4Sups/thde  Position Range (MHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition
1:30-268 128k(-6dB) /1M 57/18 PEAK/LogPur—iden  dmseclfuto) 4870 MAXH -Z6degs H 3. 200- 1068 123k(-6dB) /1IN 97/18 PEAK/LogPu-—Yidec  lmeec(futo) 8AAA  MAXH B-368degs H
FCC Port1EC 3@-18EEMHZ . TST Rev 9.5 22 Jun 2F18
9,UL Fremont — Chomber K 2818 Jul 26 11:37:35

Rodioted Emissions - 3 Meters

_ Project Number: |235634<
3 Client:Google

ConfigEUT + Support Equipnent
Mode :BLE Uorst Cose

75 Tested by: 10629 RL

JERTE WL T TdECU m)

(dBul/m2
N

w
|
arJ
oo

=)
={oV)

30 =] 16068

Frecuercy (MFz2

Range iMHz) PBU/VBY Ref/Atin  Det/fvg Mcde Sueea Ptz 4Sups/thde  Position Range (MHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition

FCC Port1EC 3@-18EEMHZ . TST Rev 9.5 22 Jun 2F18

VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det AF T407 (dB) Amp/Cbl (dB) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuVv) Reading
(dBuV/m)
1 32.1256 32.18 Pk 23.5 -27.7 27.98 40 -12.02 0-360 100 \
2 103.7991 40.17 Pk 15.4 -27 28.57 43.52 -14.95 0-360 100 V
3 188.9486 35.54 Pk 15.3 -26.4 24.44 43.52 -19.08 0-360 100 V
4 288.3115 33.21 Pk 17.3 -25.9 24.61 46.02 -21.41 0-360 100 H
5 958.7986 26.37 Pk 26.8 -23.3 29.87 46.02 -16.15 0-360 199 H
6 955.9983 27.68 Pk 26.8 -23.3 31.18 46.02 -14.84 0-360 199 V
Pk - Peak detector
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DATE: 10/16/2018

9.3. Worst Case 1

8-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

IBEUL EMC 2818 Jul 27 21:35:54
RF Emizsions
Drder Number: 12356844
D e Client:Bosgle
Configuration:EUT + Support Eouipment
B Mode:BLE Warst Case
B - o Tested by / SM: 19497 AF
gg feak Limit Cdbulimd ]
B e AR
Avg Limit (dBul/m) :
B i

(dBulolte) Horizontal

T e

Frequency (GHz)

26

Eiffn WMKE  bep  Pa fwohe L
WA @ Al b B

trizmd

g )

B G bhgle  wa o b W

BLE Uorst Cose.DAT

Rev 3.5 23 Jun 7818

HORIZTONAL

BLE Worst Cose

IBEUL EMC 2818 Jul 27 21:35:54
RF Emizsions
Drder Number: 12356844
S Client:Bangle
Configuration:EUT + Support Eouipment
Mode:BLE Worst Cose
e mm e o e Tested by / SM: 19497 AF
g5 Feak Limit Cebllled 0 oo
&
o
D 1 L L ERERRERRY
[ H
o :
= fvg Limit oBu/m i
B BB T I e e
s :
2
3 G oo o o]
jus)
o
~ =]
=3
G121 T Y, g ....................... T e AR
B m e el
|5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
18 26
Frequency (GHz)
byl AR B WRE  Sep  Fa fhE ol i BB B Higle s fo B i
DAT Rev 9.5 22 Jun 2012

VERTICAL
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18 - 26GHz DATA

Marker Frequenc Meter Det T448 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 19.005 66.8 Pk 32.4 -57.5 -9.5 32.2 54 -21.8 74 -41.8
2 22.305 66.87 Pk 33.5 -57.8 -9.5 33.07 54 -20.93 74 -40.93
3 24.707 66.31 Pk 34.4 -55.8 -9.5 35.41 54 -18.59 74 -38.59
4 19.038 68.41 Pk 32.5 -57.4 -9.5 34.01 54 -19.99 74 -39.99
5 21.683 68.43 Pk 33.2 -57.4 -9.5 34.73 54 -19.27 74 -39.27
6 24.679 66.97 Pk 34.3 -55.4 -9.5 36.37 54 -17.63 74 -37.63

Pk - Peak detector
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DATE: 10/16/2018

9.4.

9.4.1. Receiver Spuriou

RECEIVER SPURIOUS

s Below 1 GHz

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

9:UL Fremont,5m Chomber B 12 Oct 2018 81:13:17
Rodioted Emissions - 3 Meters
85 PV‘E‘IJED{ Number: 12524644
Client :Google
Config:EUT + Support Equipment
Mode:BLE RX
75 Tested by: 16869 06
6:
55
2 ’_
~
> 4|: o I
5 QPR LT TEB LU D) f
[as}
el
3C
4
3
- % ; WWW 7
5 M, ‘ s’
At oot iy
ok
5
36 188 18668
Frequency (MHz)
Rangs () REU/UEU Ref/Rttn  Dst/vg Tupe Suecp Fis  Fops/fode Position Range () R/ Ref/Attn  Det/Avg Type Sweep Pts  Houps/fods Fosition
1:35-200 12B<(-6dB)/1M  97/10  PEAK/LogPur-Video fnsec(huta) 4000 MAVH B-360degs H | 3:208-1600 128k(-68)/ 1N 97/18  PERK/LogPar-Videa 3nsec(futo) 8080 PAKH 8-36Adegs H
FCC Port{SC 38-1BBBMHz. TST 38315 15 Jul 2814 Rev 9.5 Bi Dec 2816

HORIZTONAL

9:UL Fremont,5m Chomber B 12 Oct 2018 B1:13:17
Rodioted Emissions - 3 Meters
35 PPF\Ject Number: 12524644
Client :Google
Canfig:ELT + Suppart Equipment
Mode:BLE RX
75 Tested by: 16869 06
6:
55
/_E\ ’_
~
S A aPR T TEB LU ) ]
2
3|:
6 ”W‘“
25 E = . o G
i @ ‘ 2 e
Mol il I'MWW T aaa
Wy " 4
5 WA, . ML e T i
g e ‘*«Mww,mw
5
38 180 189688
Frequency (MHz)
Range () REU/UEU Ref/Rttn  Det/fvg Tupe Sueep Pis  Fops/ode Position Range () REW/VB Ref/Rttn  Det/Avg Type Sweep Pts  Foups/fods Position
5 128k (-6 : K/LogPur-Video o ) HeX B-360deg 4:200-10 Ik(-6B)/1H 9 K/LogPar-Ui Jusec(Auto) G060 HRAX degs U
FCC Port{SC 38-18B8MHz. TST 38915 15 Jul 2814

Rev 9.5 81 Dec 2816

VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 44.1987 38.34 Pk 15 -28.6 24.74 40 -15.26 0-360 100 Vv
1 159.2122 34.39 Pk 16.3 -27.2 23.49 43.52 -20.03 0-360 200 H
5 297.8127 30.92 Pk 17.4 -25.9 22.42 46.02 -23.6 0-360 100 Vv
3 439.6311 30.96 Pk 20.7 -25.9 25.76 46.02 -20.26 0-360 200 H
6 565.5475 29.79 Pk 22.6 -25.8 26.59 46.02 -19.43 0-360 200 Vv
4 656.1593 30.68 Pk 23.9 -25.3 29.28 46.02 -16.74 0-360 200 H

Pk - Peak detector
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SPURIOUS EMISSIONS 1-18GHz (WORST-CASE CONFIGURATION)

| 1:UL Fremont,5m Chomber B 11 Oct 2818 19:08:38
Rodioted Emissions 3-Meters
195 PP?JE:t Number: 12524644
Client :Google
Config:EUT + Support Equipment
Mode:BLE RX
g5 Tested by: 16869 06
35
Peak Limit (dBuU/m)
75
e
3 5
3 6
@
o ,
= Avg Limit (dBulU/m)
55
45
3
35 RN m o o ot
WWW e
25
1 18 18
Frequency (GHz)
Range (6Hz) RBUAVBU Ref/Attn  Det/Avg Type weep Pis  #Swps/Mode Position Ronge (GHz) RBU/VBU Ref/fttn  Det/fAvg Type Sweep Pts  #Sups/Mode Position
1:1-3 1M(-6dB) /38k  87/8 PEAK/Pur Avg(RMS)  77meec(futo) 6088  MAXH 8-368cegs H 3:3-18 MC-6c8)/38k 87/ PERK/Pur fvg(RMS)  574msec(Auto) |8k MAXH B-3Adegs H
FCC Parti5C 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 81 Dec 2816
| 1‘:UL Fremont,5m Chomber B 11 Oct 2818 19:08: 38
Rodioted Emissions 3-Meters
195 FV‘?J'EL:t Number: 12524644
Client:Google
Config EUT + Support Equipment
Mode:BLE RX
g5 Tested by: 16869 06
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
<
~ Avg Limit (dBuYU/m)
55
6
o
45
5
o
35 ¥
2
=}
25
1 18 18
Frequency (GHz)
Ranga (6M) REU/UB Ref/fittn  Dot/fvg Type Suoap P ¥owps/fode Position Range (1) RE/UB Ref/Attn  Det/fvg Topo Swoep Pis  Houpo/Mode Position
FCC Parti5C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 @1 Dec 2816

VERTICAL
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Test Data
Frequency Meter Det AF T863 (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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.364 31.61 PK2 28.5 -21.7 38.41 - 74 -35.59 180 221 H
*1.364 20.53 MAv1 28.5 -21.7 27.33 54 -26.67 - 180 221 H
*1.533 30.33 PK2 27.7 -21.2 36.83 - - 74 -37.17 279 215 \
*1.534 16.76 MAv1 27.7 -21.1 23.36 54 -30.64 - 279 215 )
*13.355 32.28 PK2 40.5 -21.3 51.48 - 74 -22.52 312 344 H
*13.354 20.05 MAv1 40.5 -21.3 39.25 54 -14.75 - - 312 344 H
*4.385 389 PK2 33.8 -29.6 43.1 - 74 -30.9 256 334 \
*4.387 27.44 MAv1 33.8 -29.5 31.74 54 -22.26 - - 256 334 \
4.45 38.33 PK2 33.8 -29.1 43.03 - - - - 45 117 H
4.451 26.72 MAv1 33.8 -29.1 31.42 - - - - 45 117 H
15.316 31.81 PK2 411 -19.8 53.11 - - - - 57 158 )
15.319 18.82 MAv1 411 -19.9 40.02 - - - - 57 158 )

* - 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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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

NCC LP0O002 §2.3

Frequency of Emission (MHz) Quasi-p():eoankdUCted Limit (dB:\Xgrage
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 C63.4.

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.

RESULTS

Page 43 of 51

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




REPORT NO: 12524644-E2V1 DATE: 10/16/2018

10.1. EUT POWERED BY AC/DC ADAPTER

LINE 1 RESULTS

12@UL Fremont, CA CE Room 21 Jul 2818 17:83:33
Conducted RFI Uoltoge
Project No: 12356844
186 Client Name:Google
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz, BLE
) Test By: 12381 Kul
78
64—

[ CFR 47 Fart {5 Closs B Avg

508

dBulU Line-L1
5
[9]]

36; . 3 . 9 1]
e YAV VN Y A O e, ImENz)
! Ve R VAR VAL VAVAVA VAVAY PNV MWW \ﬂ‘\
-6
15 1 1 38
Frequency (MHz)
GG BRI fonge (W FRURL - Relfftin Gt/ fode e P Al
FCCI5 CE Closs B 15@kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 15225 34.76 Qp 1 0 10.1 44.96 65.88 -20.92 - -
2 15225 20.15 Ca 1 0 10.1 30.35 - - 55.88 -25.53
3 17475 30.86 Qp 0 0 10.1 40.96 64.73 -23.77 - -
4 17475 16.52 Ca 0 0 10.1 26.62 - - 54.73 -28.11
5 .618 27.18 Qp 0 0 10.1 37.28 56 -18.72 - -
6 .6135 22.22 Ca 0 0 10.1 32.32 - - 46 -13.68
7 1.2075 16.67 Qp 0 1 10.1 26.87 56 -29.13 - -
8 1.2075 8.71 Ca 0 1 10.1 18.91 - - 46 -27.09
9 16.27125 18.47 Qp 1 3 10.3 29.17 60 -30.83 - -
10 16.27125 6.61 Ca 1 3 10.3 17.31 - - 50 -32.69
11 22.27875 18.27 Qp 1 3 10.4 29.07 60 -30.93 - -
12 22.281 8.38 Ca 1 3 10.4 19.18 - - 50 -30.82

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS

WZ@UL Fremont, CA CE Room 21 Jul 2818 17:83:33
Conducted RFI Uoltaoge
o, o
it ol v P e
92 Test By:12981 KU
78
N [T
'I]Ej [ CFR 47 Fari {5 Closs B Avg
3 50
é :3 105 137
. 4 [ 21 23
b6 2 12 o o
22 2 22 ........ 04
Q
8
-6
15 1 [z 30
Frequency (MHz)
Range (MHz) RBU/UBU Ref/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBU/UBU Ref/Bttn  Det/Avg Made Sweep. Pts  #Swps/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2815
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 QP Class B Avg (dB)
13 15225 45.16 Qp 1 0 10.1 55.36 65.88 -10.52 - -
14 15225 18.04 Ca 1 0 10.1 28.24 - - 55.88 -27.64
15 17475 33.16 Qp 0 0 10.1 43.26 64.73 -21.47 - -
16 17475 16.42 Ca 0 0 10.1 26.52 - - 54.73 -28.21
17 .6135 29.35 Qp 0 0 10.1 39.45 56 -16.55 - -
18 .6135 20.4 Ca 0 0 10.1 30.5 - - 46 -15.5
19 1.2255 17.85 Qp 0 1 10.1 28.05 56 -27.95 - -
20 1.22213 8.15 Ca 0 1 10.1 18.35 - - 46 -27.65
21 16.27125 19.02 Qp 1 3 10.3 29.72 60 -30.28 - -
22 16.27125 4.42 Ca 1 3 10.3 15.12 - - 50 -34.88
23 22.7805 19.21 Qp 1 3 10.4 30.01 60 -29.99 - -
24 22.7805 8.02 Ca 1 3 10.4 18.82 - - 50 -31.18

Qp - Quasi-Peak detector

Ca - CISPR average detection
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11. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO

=
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RADIATED RF MEASUREMENT SETUP (BELOW 30 MHz)

RADIATED FRONT PHOTO (BELOW 30 MHz)

i
!

-
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RADIATED RF MEASUREMENT SETUP (BELOW 1 GHz)

RADIATED FRONT PHOTO (BELOW 1 GHZ)

RADIATED BACK PHOTO (BELOW 1 GHz)

p— =
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RADIATED RF MEASUREMENT SETUP (1-18 GHz)

RADIATED BACK PHOTO (ABOVE 1 GHz)
11_ - G T
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RADIATED RF MEASUREMENT SETUP (Above 18 GHz)

RADIATED FRONT PHOTO (ABOVE 18 GHz)
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO

12524644
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END OF REPORT
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