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REPORT NO: 15107843-E8V2 DATE: 2024-05-03

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Google LLC
1600 Amphitheatre Parkway
Mountain View, CA 94043 U.S.A.

EUT DESCRIPTION: Phone
MODEL NUMBER: G2YBB
SERIAL NUMBER: 41061FDAQO00047 (Radiated)

41151FDAQO006X (Conducted)
SAMPLE RECEIPT DATE: 2024-01-18

DATE TESTED: 2024-03-13 TO 2024-04-05

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C 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.
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for correctly integrating customer-provided data

with measurements performed by UL Verification Services Inc.

Below is a list of the data provided by the customer:

1) Antenna gain and type (see section 6.3)

FCC Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

) 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) PSD Complies None.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions Complies None.
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with
- FCCCFR 47 Part 2
- FCCCFR 47 Part 15
- ANSI C63.10-2013
- KDB 558074 D01 15.247 Meas Guidance
- KDB 414788 D01 Radiated Test Site

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

ISED
ISED FCC
Address CABID Company | paogistration
Number

Building 1: 47173 Benicia Street, Fremont, CA 94538, USA
Building 2: 47266 Benicia Street, Fremont, CA 94538, USA
Building 3: 843 Auburn Court, Fremont, CA 94538, USA uUs0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA
Building 5: 47670 Kato Rd, Fremont, CA 94538, USA

X X OO0
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REPORT NO: 15107843-E8V2 DATE: 2024-05-03

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Power Spectral Density 2.466 dB
Worst Case Conducted Disturbance, 9kHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9kHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 15107843-E8V2 DATE: 2024-05-03
5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a phone.

6.2. MAXIMUM OUTPUT POWER

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

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

2405-2480 802.15.4 Thread 19.46 88.31

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type as provided by the manufacturer’ are as follows:

The radio utilizes one ILA antenna for this Tx0 antenna port.

Band Antenn_a Peak
Gain
Tx0 (Ant4)
(dBi)
802.15.4 Thread -1.10
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REPORT NO: 15107843-E8V2 DATE: 2024-05-03

6.4. WORST-CASE CONFIGURATION AND MODE
802.15.4 supports SISO Tx0 antenna.

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. There were no emissions found with less than 20dB of margin from 9kHz to 30MHz
and above 18GHz.

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.

Investigation was performed with/without adapter. Also, the fundamental of the EUT was
investigated in three orthogonal orientations X,Y,Z, the following is the worst-case orientation:
e ForlTx:
Tx0: Z (Portrait) orientation was worst-case orientation with adapter

Plots included in the report are representative of the method and settings parameters used for
the test.
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

7. MEASUREMENT METHOD

Test Item

Test Method

On Time and Duty Cycle

ANSI C63.10 Section 7.5

6 dB BW

ANSI C63.10 Subclause -11.8.1 RBW =2 DTS BW

99% BW

ANSI C63.10-2013, Subclause 6.9.3.

Output Power

ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G
(Measurement using a gated RF average-reading power
meter)

PSD

ANSI C63.10 Subclause -11.10.5 Method AVGPSD-1

Radiated emissions non-
restricted frequency bands

ANSI C63.10 Subclause -11.11 & Clause 13

Radiated emissions restricted
frequency bands

ANSI C63.10 Subclause -11.12.1 & Clause 13

Conducted emissions in
restricted frequency bands

ANSI C63.10 Subclause -11.12.2

Band-edge

ANSI C63.10 Subclause - ANSI C63.10-2013 Section 6.10.5

Radiated Spurious Emissions
Below 30MHz

ANSI C63.10-2013 Subclause 6.4 & Clause 13

AC Power Line Conducted
Emissions

ANSI C63.10-2013, Subclause 6.2
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Antenna, Passive Loop S0Rz= g ECTRO METRICS EM-6871 219908  2024-09-30 | 2023-09-13
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 219910 2024-05-31 2023-05-31
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 80293 2024-04-30 2023-04-11
Amplifier,9KHz to 1GHz, 32dB SONOMA INSTRUMENT 310 213877 2024-12-31 2023-12-27
Antenna, Horn 1-18GHz ETS-Lindgren 3117 222741 | 2024-08-31 | 2022-08-22
(Chamber J)
RF Filter Box, 1-18GHz UL-FR1 NA 171875 = 2024-05-31 = 2023-05-30
(Chamber J)
EMI TEST RECEIVER
(Chamber T) Rohde & Schwarz ESW44 169935 2025-02-28 2024-02-11
EMI TEST RECEIVER
(Chamber J) Rohde & Schwarz ESW44 171875 2024-05-31 2023-05-30
Antenna, Horn 18 to 26.5GHz A.R.A. MWH-1826/B 199659 2024-12-31 2022-12-06
Amplifier 18-26.5GHz, +5Vdc, - AMP18G26.5-
54dBm P1dB AMPLICAL 60 234683 *2024-03-31 2023-03-18
Spectrum ﬁ)”i'lyezﬁz' PXA,3HZ ' aysight Technologies Inc N9030B 202074 = 2024-08-31 = 2023-08-14
Spectrum Q”ﬂ’éﬂz' PXA,3HZ ' avsight Technologies Inc N9030B 222073 = 2024-08-31 | 2023-08-14
10dB Fixed Attenuator, up to Pasternack Enterprises PE7087-10 236189 Verified/characterized before
26GHz use
Power Meter, P-series single | eysight Technologies Inc N1921A 90731 = 2025-01-31  2024-01-25
Power Sensor, P - series, . .
50MHz to 18GHz, Wideband Keysight Technologies Inc N1911A 90388 2024-06-30 2023-06-23
AC Line Conducted
Fischer Custom FCC-LISN-
LISN . 50/250-25-2-01- 175765 2025-01-31 2024-01-26
Communications, Inc 480V
EMI TEST RECEIVER Rohde & Schwarz ESR 171646 2025-02-28 2024-02-27
Transient Limiter TE TBFL1 127455 2025-02-28 2024-02-27
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2023-01-18, 2023-03-03, 2023-05-
01
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted Software UL UL EMC Rev 9.5, 2022-02-17

*Test was performed before calibration due date.
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 7.5

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

| Test Engineer: | 24971 BN | 2024-03-14 |
ON Time Period | Duty Cycle Duty DCCF 1/T
Mode T X Cycle 10log(1/X) | Minimum VBW
(msec) (msec) | (linear) (%) (dB) (kHz)
802.15.4 Thread 4.26 4.725 0.90 90.16 0.45 0.23
I — . ‘
Speonmarayzs | £ remens
KEYSIGHT Input RF Input Z: 50 O #Atten: 30 dB PNO: Fast #Avg Type: Power (RMS 3456 W -
Gate: Off Avg|Hold: 1/1 equency Settings
L == lign Auto Freq Ref: Int (S) \F Gain. Low T\nfg: Free Run AWKV 2 440000000 GHz J
(3] NFE: Adaptive Sig Track: Off PNNNNN Span:
1 Spectrum v AMEr3 4.725 ms|| 900000000 Hz
Scale/Div 10 dB Ref Level 20.00 dBm -0.003 dB Swept Span
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REPORT NO: 15107843-E8V2

DATE: 2024-05-03

9.2.

99% BANDWIDTH LIMITS

None; for reporting purposes only.

6dB BANDWIDTH LIMITS

FCC §15.247 (a) (2)

99% BANDWIDTH & 6dB BANDWIDTH

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

RESULTS

Ix0

99%
Bandwidth
(MHz) Tx0

No. of
Tx

Freq

Mode (MHz)

6dB
Minimum
Limit
(MHz)

6dB
Bandwidth
(MHz) Tx0

2405 2.19

1.56 0.50

802.15.4 Thread | 1 (Tx0) 2440 2.19

1.60 0.50

2480 2.20

1.37 0.50

- —
Speonmpaeet o4 [ o T
KEYSIGHT I 1 AT A e e AN o
I o Cate: OF \AugiHoxt 2020 enter Frequency Setings
Align: Ao IFreq Rt Int (S) #IF Gain: Low Radio Stdt Nons. 2405000000 GHz
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Tog cF sep
330000 k012
Ao
Man
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2.1885 MHz Tatal Power 21.7 dBm
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REPORT NO: 15107843-E8V2 DATE: 2024-05-03

9.3. OUTPUT POWER & POWER SPECTRAL DENSITY

AVERAGE OUTPUT POWER LIMITS

FCC 815.247 (b) (3)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

AVERAGE OUTPUT POWER TEST PROCEDURE
The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

POWER SPECTRAL DENSITY LIMITS

FCC §15.247 (e)

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.
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REPORT NO: 15107843-E8V2 DATE: 2024-05-03
RESULTS

| Test Engineer: | 24971 BN | Test Date: | 2024-03-19 TO 2024-04-05 |
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Scale/Div 10 4B Ref Lavel 30.00 dEm -5.149 dBm| Swept Span
Log W zero Span
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[ Furspan
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¢ . o
o i [ s [op e
|2
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AN | auToTUNE

200 e
o { )
00 o [ ! L [cF step

X | =r
[ Man

||[Fres omeet
00 W v 0H

% fuis Scale
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|
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9.4. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of an average measurement; therefore, the
required attenuation is 30 dBc.

RESULTS

| Test Engineer: | 24971 BN |
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10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)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 in the 30-1000MHz range,

9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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. 1MHz resolution bandwidth with 1/T video
bandwidth with peak detector for average measurements where the actual VBW set for tests is
300Hz.

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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For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only. Blue color trace on plots:
Parallel orientation. Green color trace on plots: Perpendicular orientation.

Base 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.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification
OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

NOTE: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example, the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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Ix0

10.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1EECbm:vmber- A4-RDE-J 2024 Mar 20 13:58:24
Restricted Bandedge
s Project Number: 15187843
Client: Google
Config: EUT + Support Equipment
Made: Thread_TxB_2485MHz
185 Tested By: 28199 M
I
g5 I \\
£ 85
=
Peok Limit (dBulU/ml // \
~ 75
E / \
~
>
3
[is)
3 65 i
55l Averoge Limit (dBulim) 5 |/ \
oA sl i bt dsbshuicsstlanl “"““WWW" Ndiokeibtas bt sl
iy j ¥
a5 ’i I
1
e ) NS N ettt bt tesen
35
2. 31 13. 1MHz/ 2.441
Frequency (GHz)
Range (GHz) REII/UBM Ref/fttn  Det Avg Mode weep Pts #5wps/Mode  Position Range (6Hz) RBU/UBY Ref/fittn  Det fvg Mode Suesp Pts #5ups/Mode  Position
1:2.31-2.441 1M(-3dB)/3M 126/20 PERK - Bnsec(futo)  BEEE  MAXH 277 degs 179 em H 2:2.31-2.441 1M(-3dB)/308  126/28 PERK 7.23%ns/RBU 2808 1/WRT 277 degs H
Low CH BE - H.TST jv4323 1 Jun 2822 Rev 9.5 81 May 2823
Marker Frequency Meter Det 222741 Cbl/Amp Correcte Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/m) (dB)
(dBuv/m)
1 **+2.39 55.34 Pk 32 -37.1 50.24 74 -23.76 277 179 H
2 * ** 2.366075 58.8 Pk 31.9 -37.2 53.5 - - 74 -20.5 277 179 H
3 **+2.39 43 VALIT 32 -37.1 37.9 54 -16.1 - - 277 179 H
4 * ** 2.385482 43.31 VALIT 32 -37 38.31 54 -15.69 277 179 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1EEC%amber- 84-RDE-J 2824 Mor 2B 13:35:24
Restricted Bandedge
15 Project Number: 15187843
Client: Google
Config: EUT + Support Equipment
Mode: Thread_TxB_2485MHz
185 Tested By: 28199 UM
LI
95 T
| |
| |
~ ‘\
g o |
Peak Limit (dBuU/m)
O
~
>
3
g 65
. |
55 fyenge Limit (dBulim) EILLT
Nlla, ?u hid “w‘ d il i i ey (") WTRE TS N lw‘ lW« Y Utk ol o ™
a5
4 i3
&) &}
35
2. 31 13. 1MHz/ 2.441
Frequency (GHz)
Range (GHz) REII/UBU Ref/Attn  Det Avg Mode Sweep Pts #Sups/Mode  Position Range (6Hz) REU/UBY Ref/fttn  Det Avg Mode Sueep Pts #Sups/Mode  Position
> W38/ 126/20 ! Snsecfuto) 0880 ¥ 188 deg .
Low CH BE - U.TST jv4323 1 Jun 2822 Rev 9.5 81 Moy 2023
Marker Frequency Meter Det 222741 Cbl/Amp Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 ***2.39 55.61 Pk 32 -37.1 50.51 - - 74 -23.49 188 350 \
2 ***2.317861 58.56 Pk 318 -37.1 53.26 - - 74 -20.74 188 350 V
3 ***2.39 42.97 VALT 32 -37.1 37.87 54 -16.13 - - 188 350 \
4 * ** 2.385498 43.23 VALT 32 -37 38.23 54 -15.77 188 350 V

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:C%amber B4-RDE-J 2024 Mor 20 14:21:52
Restricted Bandedge
115 Project Number: 15187843
Client: Google
Config: EUT + Support Equipment
P~ Mode: Thread_Tx@_2480MHz
185 / \ Tested By: 28199 UM
55 (
|
~ ( |
% 85
=
J V‘\ FeakiLimit CdBub/m2
~ 75
£ \
~
3
@
Z 65
| 2
- 1L Averige Limht (HBuyY/md
5 | = | |
T ITY ORI NN | oA A Ml WA . T
. 1]
UUUSTOUVNEN RSV ST, | QTR STV UM SIUUUUUR SANSUUGHIN SRS I
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (G) REU/VEH Ref/Atin Dot Avg Mode Sueep Pta  Woups/Mode Fosition Range (@z) REU/H Ref/Attn Dol fvg Hode Sueep Fts  ¥supsfliode FPosition
124412563 NC-3B/A 126/28 - Suseclfuto) 8088 MAXH  Bodegs W on H (224412563 INCHBIE 126020 PERK - 7.23ne/REN 8888 \ARIT 39 dege H
High CH BE - H.TST jv4323 1 Jun 2822 Rev 9.5 Bl May 2023

Marker Frequency Meter Det 222741 Cbl/Amp Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 * ** 2.4835 60.13 Pk 32.2 -37 55.33 74 -18.67 39 390 H
2 *** 2.4976 63.49 Pk 32.3 -37 58.79 - - 74 -15.21 39 390 H
3 * ** 2.4835 46.81 VALT 32.2 -37 42.01 54 -11.99 - - 39 390 H
4 * ** 2.483507 46.72 VALT 32.2 -37 41.92 54 -12.08 39 390 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1EEC%amber 84-RDE-J 2824 Mor 2B 14:35:43
Restricted Bandedge
15 Project Number: 15187843
Client: Google
> Config: EUT + Support Equipment
Mode: Thread_TxB_24806MHz
185 i Tested By: 28199 UM
I
95 \‘ ‘\
|
~
€ 85
[:)
~ 75 Peak:iLimit CdBubt)/m)
£
~
>
3
g 65 .
| é Averdge Limit (HBuU/m)
55 L
bel ekl Moy Mliabin® L Mo sl bbbl TTVRTRITY bt AN
a5
4
3
o
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (GHz) REII/UBU Ref/Attn  Det Avg Mode Sweep Pts #Sups/Mode  Position Range (6Hz) REU/UBY Ref/fttn  Det Avg Mode Sueep Pts #ups/Mode  Position
W(-3dBY/M 126720 ¢ Bnsec(fute) 80 ¥ 31 dege n
High CH BE - U.TST jv4323 1 Jun 2022 Rev 9.5 Bi May 2823
Marker Frequency Meter Det 222741 Cbl/Amp Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * ** 2.4835 63.17 Pk 32.2 -37 58.37 - 74 -15.63 91 394 \
2 * ** 2.483507 63.41 Pk 32.2 -37 58.61 - - 74 -15.39 91 394 \
3 * ** 2.4835 43.53 VALT 32.2 -37 38.73 54 -15.27 - - 91 394 \
4 * ** 2.483782 45.36 VALT 32.3 -37 40.66 54 -13.34 91 394 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1chhamber‘ B4-RDE-J 2824 Mar 28 17:37:44
Radioted Emissions 3-Meters
Project Number: 15187843
e Clieént: Google
Config: EUT + Support Equipment
Mode: Thread_TxB_2485MHz
160 Tested By: 32933 LM
96
N
S 8B
e Peak Limit CdBul/md
278
~
>
@
- 6@
Avg Limit (dBulU/m)
56
mm*ﬂ“%*“uw
409 , b uﬂ»“m*” S kY
e ™™g | C L
L L T
T e T OV e et
36
1 18 18
Frequency (GHzJ
Ronge (GHz) RBU/VBU Ref/Attn Det Avg Mode Sueep Pts #Sups/Mode  Position Range (GHz) RBU/VBU Ref/Attn  Det fvg Mode Sweep Pis #Sups/Mode  Position
1:1-3 1MC-30B) /36 127/25 PERK - 47msec(fAuto) 688 MAxH 6-368degs H 13:3-18 IMC-308)/3Bk  599/2 PERK - 358nsec(Auto) 18888  MAXH -368degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 5 Moy 2822 Rev 9.5 81 May 2823
1chhamber‘ B4-RDE-J 2824 Mar 208 17:37:44
Rodioted Emissions 3-Meters
Project Number: 15187843
e Client: Google
Config: EUT + Support Equipment
Mode: Thread_TxB_2485MHz
180 Tested By: 329337 LM
96
N
3 88
= Peak Limit (dBul/m)
2 78
~
>
2
T 6@
Avg Limit (dBuU/m)
56
6
5 a
408 & i
4
Q
36
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/VEN Ref/Atin Det Avg fods Sueep Pts  #ups/iode Fosition  |Range (Btiz) REU/BH Ref/Atin Dt fvg flods Swoep Fis  fSups/flode Fosition
FCC Part{5C 2.46Hz RSE.TST jv4323 5 May 2822 Rev 9.5 81 May 2823

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det 222741 Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)

1 *** 4.82501 54.83 PK2 34 -44.9 43.93 - - 74 -30.07 358 277 H
*** 4.82328 40.3 VITR 34 -44.9 29.4 54 -24.6 - - 358 277 H

2 **+7.656431 51.78 PK2 35.8 -41.7 45.88 - - 74 -28.12 205 176 H
***7.657262 37.37 VITR 35.8 -41.8 31.37 54 -22.63 - - 205 176 H

3 9.53496 52.84 PK2 36.6 -40 49.44 - - 74 -24.45 332 246 H
4 *** 4.836993 55.04 PK2 34 -44.7 44.34 - - 74 -29.66 195 141 \
*** 483515 40.41 VITR 34 -44.7 29.71 54 -24.29 - - 195 141 \

5 7.215449 56.4 PK2 35.8 -42.5 49.7 - - 74 -24.3 51 302 \
6 **+12.013076 52.94 PK2 38.7 -38.8 52.84 - - 74 -21.16 320 179 \
**x12.014165 37.79 VITR 38.7 -38.7 37.79 54 -16.21 - - 320 179 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TR - U-NII: VB=1/Ton, RMS Average where: Ton is packet duration
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MID CHANNEL RESULTS

1ZQChamber B4-RDE-J 2824 Mar 26 17:84:42
Rodioted Emissions 3-Meters
Project Number: 15187843
e Client: Google
Config: EUT + Support Equipment
Mode: Thread_TxB_2448MHz
160 Tested By: 32933 LM
90
N
S 8@
o Peck Limit CdBul/m)
2 78
~
>
@
- 68
Avg Limit (dBulU/m)
508
A b T
48 TRW i
TR g el | &
o
ity “
30
1 18 18
Frequency (GHzJ
Ronge (GHz) RBU/VBU Ref/Attn Det Avg Mode Sueep Pts #Sups/Mode  Position Range (GHz) RBU/VBU Ref/Attn  Det fvg Mode Sueep Pis #Sups/Mode  Position
1:1-3 1MC-3dB) /30 127/25 PEAK - 47msec(Auto) 6000 MAXH 6-368degs H 3:3-18 IMC-3dB) /3B 599/2 PERK - 356nsec(Auto) 18808  MAXH B-36Bdegs H
FCC Part15C 2.46Hz RSE.TST jv4323 5 Moy 2822 Rev 9.5 81 May 2823
1ZgChamber‘ B4-RDE-J 2824 Mar 208 17:84:42
Rodioted Emissions 3-Meters
Project Number: 15187843
e Client: Google
Config: EUT + Support Equipment
Mode: Thread_TxB_2448MHz
180 Tested By: 329337 LM
96
N
3 88
= Peok Limit (dBul/md
2 78
~
>
2
T 6@
Avg Limit (dBuU/m)
56
5 6
40 ey
4
o
36
1 19 18
Frequency (GHz)
Ronge (GHz) RBU/VBY Ref/Atin Det Avg Mode Sweep Pts #Sups/Made  Position Range (GHz) RBU/VBY Ref/Atin  Det fvg Mode Sweep Pis #Sups/Mode  Position

FCC Parti5C 2.46Hz RSE.TST jv4323 S Moy 2822 Rev 9.5 81 May 2823

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det 222741 ACF Cbl/Amp (dB) Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading 3m (dB/m) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuv/im) (dBuVv/m) (dB)

1 ***4.902471 54.33 PK2 34.1 -44.4 44.03 - - 74 -29.97 111 210 H
**+4.900757 39.8 VITR 34.1 -44.4 29.5 54 -24.5 - - 111 210 H

2 ***7.31945 67.5 PK2 35.8 -42.4 60.9 - - 74 -13.1 355 301 H
**+7.321307 41.58 VITR 35.8 -42.4 34.98 54 -19.02 - - 355 301 H

3 ***12.180152 52.18 PK2 38.8 -39.6 51.38 - - 74 -22.62 68 223 H
***12.179684 37.6 VITR 38.8 -39.6 36.8 54 -17.2 - - 68 223 H

4 ***4.884216 54.32 PK2 34 -44.5 43.82 - - 74 -30.18 131 206 \
* *+ 4.883655 39.87 VITR 34 -44.5 29.37 54 -24.63 - - 131 206 \4

5 **+7.318494 58.09 PK2 35.8 -42.3 51.59 - - 74 -22.41 42 101 \%
**+7.31874 46.02 VITR 35.8 -42.4 39.42 54 -14.58 - - 42 101 \%

6 ***12.198729 52.22 PK2 38.8 -39.6 51.42 - - 74 -22.58 328 211 \
* % 12.196544 37.47 VITR 38.8 -39.6 36.67 54 -17.33 - - 328 211 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TR - U-NII: VB=1/Ton, RMS Average where: Ton is packet duration
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HIGH CHANNEL RESULTS

IEEC%umber B4-RDE-J 2024 Maor 28 14:43:24
Radicoted Emissions 3-Meters
Project Number: 15187843
e Client: Google
Config: EUT + Support Equipment
Mode: Threod_Tx@_248BMHz
186 Tested By: 28193 UM
L)
g
] 80
e Peak Limit CdBuU/m)
2 78
~
)
@
- 66
Avg Limit (dBuU/m)
50
L
40 AN i 1 ™
T W Gy o
15 N Yl

! 18 18
Frequency (GHz)
Ronge (Giz) RE/UBH Ref/fiin Dol fivg Hods Swecp Pte  #ups/fode Fosition Range (6iiz) REU/UBH Ref/Attn  Del vy Fode Suesp Pts  fups/fode Fosition
1513 HC-38)/30 127725 PERK - Tncec(uto) 6800 HAKH -360dene H 3518 N3850k 9972 PERK - Fncec(Auto) 18008 HAKH -360deoe H
FCC Part15C 2.4GHz RSE.TST jv4323 5 May 2822 Rev 9.5 81 May 20823
128CHnmbEr B4-RDE-J 2024 Maor 20 14:43:24
Radicted Emissions 3-Meters
18 Project Number: 15187843
! Client: Google
Config: EUT + Support Equipment
Mode: Thread_Tx@_248BMHz
188 Tested By: 28199 UM
98
g
] 80
2 Peak Limit CdBul/m)
T 78
~
=
@
s 68
Avg Limit (dBuU/m)
50
5 6
49 9 iz
4
o
368
! [Z] 8
Frequency (GHz)
Range (GHz) I Ref/ftin Dol fvg Hods Swecp Pte  Boups/Mode Fosition Range (6iiz) REU/UBI Ref/Attn Del fvg Fode Sueep Pts  fsups/fode Fosition
FCC Part15C 2.4GHz RSE.TST jv4323 5 May 2822 Rev 9.5 81 May 20823

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det 222741 ACF Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 3m (dB/m) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *** 4,968682 55.04 PK2 34.1 -44.7 44.44 - - 74 -29.56 263 395 H
*** 4,972395 40.18 VITR 34.1 -44.7 29.58 54 -24.42 - - 263 395 H
2 * *+ 7.438455 54.85 PK2 35.8 -42.1 48.55 - - 74 -25.45 117 173 H
*** 7438711 39.39 VITR 35.8 -42.1 33.09 54 -20.91 - - 117 173 H
3 **x12.414187 51.33 PK2 38.9 -39.4 50.83 - - 74 -23.17 81 380 H
***12.409615 36.7 VITR 38.9 -39.3 36.3 54 -17.7 - - 81 380 H
4 *** 4969172 54.99 PK2 34.1 -44.7 44.39 - - 74 -29.61 263 116 \%
*** 4,968352 39.93 VITR 34.1 -44.6 29.43 54 -24.57 - - 263 116 \%
5 ***7.437627 60.16 PK2 35.8 -42.1 53.86 - - 74 -20.14 36 237 \%
***7.441206 43.39 VITR 35.8 -42.2 36.99 54 -17.01 - - 36 237 \
6 **x12.403237 51.48 PK2 38.9 -39.5 50.88 - - 74 -23.12 222 294 \
*** 12.405075 36.55 VITR 38.9 -39.4 36.05 54 -17.95 - - 222 294 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - KDB558074 Method: Maximum Peak
V1TR - U-NII: VB=1/Ton, RMS Average where: Ton is packet duration
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10.3.

WORST CASE BELOW 1 GHz

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

g:ChambEr B4-RDE-J 2024 Mar 13 16:38:51
Rodioted Emissions — 3 Meters
85 Prgject Number: 15187843
Client: Google
Config: EUT + Support Equipment
Mode: Thread Worst Cose
75 Tested By: 25196 CC
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FCC Part!5C 38-1888MHz . TST 38915 15 Jul 2814 Rev 9.5 81 May 2823

HORIZONTAL
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CdBulU/m)

gachomber 04-RDE-J 2024 Mar 13 16:38:51
Rodiaoted Emissions — 3 Meters
= Project Number: 15107843
8 Client: Google
Config: EUT + Support Equipment
- Mode: Thread Worst Case
7 Tested By: 25196 CC
E)l:
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VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det 80293 ACF CBL/AMP Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
2 31.9705 42.81 Qp 25.3 -31.5 36.61 40 -3.39 336 100 \4
1 32.0405 35.74 Pk 25.3 -31.5 29.54 40 -10.46 0-360 199 H
4 63.8813 50.25 Pk 13.6 -31.3 32.55 40 -7.45 0-360 100 \Y
3 63.9663 44.68 Pk 13.6 -31.3 26.98 40 -13.02 0-360 299 H
6 93.4689 51.91 Pk 14.5 -31 35.41 43.52 -8.11 0-360 100 V
5 93.531 52.75 Qp 14.5 -31 36.25 43.52 -7.27 148 184 H
7 182.232 37.47 Pk 17 -30.6 23.87 43.52 -19.65 0-360 99 H
8 182.274 37.18 Pk 17 -30.6 23.58 43.52 -19.94 0-360 100 V
Pk - Peak detector
Qp - Quasi-Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

.. Conducted Limit (dBuV)
Frequency of Emission (MHz) OQuasi-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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LINE 1 RESULTS

UL Fremont, CA CE Room 2024 Mar 13 18:41:85
Conducted RFI Uoltaoge

186 Project: 15187843

Client Nome: Google
EUT Config: EUT + Support Equipment
Test Uolt/Freq: 120U/6BHz

92 Test By: 25196 CC + 32933 LM

78
N
[4a]
o
T 64

T——
3 — B FCC Phrt 15 ass B Avo
v 50
< 1
3 B\,g\ -
336 A 4
[ia] =,
° 1%
2 M
221\ A 14
g Wl
ol A
VY Uy M,
W)
-6
15 1 ] 30
Frequency (MHz)
Renge (MHz) RBW Ref/fttn  Det Avg Mode Sueep Pts #5ups/Mode  Lobel Renge CHHz) RBU Ref/fttn  Det Avg Mode Sueep Pts #5ups/Mode  Lobel
1:.15-38 Ik C(-6B) 82/18 Op/Av 1s/2. 25KHz 13,3k 1/URIT Line-L1

FCC15 CE Class B 15B8kHz-3@MHz Stepping LISN 175765.TST 19418 28 Dec 2023 Rev 9.5 @3 Mar 2823

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part Av Margin
(MHz) Reading (dB) Reading C QP Limit (dB) 15C Avg (dB)
(dBuv) (dBuv) (dBuv) Limit (dBuV)

2 .1815 15.61 Av 0 1 9.4 25.11 - - 54.42 -29.31
4 .2108 14 Av 0 1 9.4 235 - - 53.18 -29.68
6 .24 13.2 Av 0 0 9.4 22.6 - - 52.1 -29.5
8 .2715 11.86 Av 0 0 9.4 21.26 - - 51.07 -29.81
10 .6923 17.52 Av 0 1 9.3 26.92 - - 46 -19.08
12 4.8165 3.14 Av 0 A1 9.4 12.64 - - 46 -33.36
1 .1613 33.85 Qp 0 0 9.5 43.35 65.4 -22.05 - -
3 .186 30.52 Qp 0 1 9.4 40.02 64.21 -24.19 -
5 .24 27.16 Qp 0 0 9.4 36.56 62.1 -25.54 -
7 .2715 24.84 Qp 0 0 9.4 34.24 61.07 -26.83 -
9 .6923 21.21 Qp 0 A1 9.3 30.61 56 -25.39 -
11 4.8165 9.75 Qp 0 1 9.4 19.25 56 -36.75 -

Qp - Quasi-Peak detector
Av - Average detection
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LINE 2 RESULTS

IZQUL Fremont, CA CE Room 2024 Mar 13 18:41:85
Conducted RFI Uoltage
Project: 15187843
186 CV“?éii Nome: Google
EUT Config: EUT + Support Equipment
Test Uolt/Freq: 120U/6BHz
92 Test By: 25196 CC + 32933 LM
78
N
[4a]
o
T B4
N [ FCC Pprt 15 ass B Avo
v 50
< 103 (5
5
3 6 o 17,4
4 e 21
144 7R 23
22 = 1 3
= Old
P4
[ {
8 FULATRIFIN AN DGRELT AL L R N ]
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15 1 18 308
Frequency (MHz)
Renge CHHz) REW Ref/fttn  Det Avg Mode Sueep Pts #5ups/Mode  Lobel Renge (MHz) REBH Ref/fttn  Det Avg Mode Sueep Pts #5ups/Mode  Lobel
FCCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765.TST 19418 28 Dec 2023 Rev 9.5 83 Mar 2823
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part QP Margin FCC Part Av Margin
(MHz) Reading (dB) Reading 15C QP Limit (dB) 15C Avg (dB)
(dBuV) (dBuv) (dBuv) Limit (dBuv)
14 .1815 13.79 Av 0 A 9.4 23.29 - - 54.42 -31.13
16 .2108 11.5 Av 0 A 9.4 21 - - 53.18 -32.18
18 .24 9.99 Av 0 0 9.4 19.39 - - 52.1 -32.71
20 .2715 8.64 Av 0 0 9.4 18.04 - - 51.07 -33.03
22 .6923 13.83 Av 0 0 9.3 23.13 - - 46 -22.87
24 4.7873 3.25 Av 0 A 9.4 12.75 - - 46 -33.25
13 .1658 33.83 Qp 0 0 9.5 43.33 65.17 -21.84 - -
15 .1905 30.28 Qp 0 1 9.4 39.78 64.01 -24.23 - -
17 .24 26.98 Qp 0 0 9.4 36.38 62.1 -25.72 - -
19 .2715 24.13 Qp 0 0 9.4 33.53 61.07 -27.54 - -
21 .6923 19.53 Qp 0 0 9.3 28.83 56 -27.17 - -
23 4.7873 13.33 Qp 0 1 9.4 22.83 56 -33.17 - -
Qp - Quasi-Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to 15107843-EP1 for test setup description and setup photos

END OF TEST REPORT
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