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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SONOS INC.

614 CHAPALA STREET

SANTA BARBARA, CA 93101, U.S.A.
EUT DESCRIPTION: 802.11a/b/g/n HT20 CLIENT DEVICE
MODEL: S22

SERIAL NUMBER: 78-28-CA-F0-00-2E-C (Radiated Sample)
78-28-CA-F0-00-14 (Conducted Sample)

DATE TESTED: January 15 — 23, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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: Reviwed By:
o f-.- --\"L
dfnl‘wu_j _1@_
DAN CORONIA Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER SENIOR PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC KDB 662911 D01 Multiple Transmitter Output v02r01, FCC KDB
789033 D02 v02r01, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
X Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) |X| Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) |:| Chamber J (ISED:2324A-6)

L]

j Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

HE N

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 7 of 123

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: 12552285-E3V2

FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is 802.11 a/b/g/n HT20 CLIENT DEVICE.

5.2. MAXIMUM OUTPUT POWER

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

5.2 GHz band, 2TX

5180-5240 802.11a 16.06 40.36
5180-5240 802.11n HT20 16.20 41.69
5.3 GHz band, 2TX

5260-5320 802.11a 19.19 82.99
5260-5320 802.11n HT20 20.44 110.66
5.6 GHz band, 2TX

5500-5700 802.11a 19.52 89.54
5500-5700 802.11n HT20 20.72 118.03
5.8 GHz band, 2TX

5745-5825 802.11a 19.43 87.70
5745-5825 802.11n HT20 20.80 120.23

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

5GHz Max Antenna Gain dBi

FE 07 (e, Chain 0/ Chain 1
(Vertical Polarization) (Vertical Polarization)
5180 - 5850 1.65 1.7

5.4. SOFTWARE AND FIRMWARE

The EUT software ware installed during testing was 44.2-53220-RF-Complianc_20180523.

The test utility software used during testing was Sonos Compliance GUI V2.2.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated bandage, harmonics, and spurious emissions from 1 GHz to 18GHz were performed.
The EUT was set to transmit at the Low/Middle/High channels with designed (target) output
powers.

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

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

Worst-case data rates as provided by the client were:
802.11a: 6Mbps
802.11n HT20mode: MCS3

5.6. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This is to request a class Il permissive change for FCC ID: SBVRMO016 original grated on
12/31/2018.

The major change filed under this application is:

Change#1: The S18 and S22 share the same MediaTek MT7615 radio board. The 18 is 3x3
where as the S22 is a 2x2, both models use the same Chain 0 and 1 antennas.

Change#2 Antenna gain has changed as shown below:

$18 Max Antenna Gain dBi
Frequency Chain 0 Chain 1 Chain 2 Type
2412 - 2472 2.1 1.4 1.17
WLAN
5180 - 5859 0.6 2.6 NA
2412 - 2472 3.9 NA NA BLE
§$22 Max Antenna Gain dBi
Frequency Chain 0 Chain 1 Type
2412 - 2472 1.4 0.1
WLAN
5180 - 5859 1.65 1.7
2412 - 2472 4.1 NA BLE
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo X230 SON-00001034 N/A
AC Adapter Lenovo ADLX65NCT2A 115362002937710034A2ZK |N/A
/O CABLES

1 AC Power 1 AC Unshielded 2 AC Mains to EUT

2 Ethernet 1 RJ45 Unshielded 10 EUT to Laptop

3 [DCPower 1 DC Shielded 1.2 AC/DC Adapter to Laptop
4 |ACPower 1 AC Unshielded 1 AC Mains to AC/DC Adapter
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TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised by Sonos Compliance GUI test utility
software via Ethernet.

SETUP DIAGRAMS

EUT

AC MAINS
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

Conducted Output Power: KDB 789033 D02 v02r01, Sections II.LE.3.b (Method PM-G) & II.LE.2.b
(Method SA-1).

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and
G.5.
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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 ID Num Cal Due
Amplifier, 9KHz to 1GHz, SONOMA
32dB INSTRUMENT 310 PRE0180175 | 07/09/2019
;'élt_"rz'd Antenna, S0MHzto | ¢ AR rf motion JB3 PRE0184971 | 11/13/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/24/2019
RF Amplifier MITEQ 2;542'00101800'25'5' T1165 12/01/2019
RF Amplifier MITEQ 2;542'00101800'25'5' T171460 08/01/2019
AMF-4D-01 -30-
Amplifier, 1 to 8GHz, 35dB Miteq Inc. 29p 01000800-30 T1573 04/03/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1450 02/05/2019
Spectrum Analyzer, PSA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1466 04/16/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0180917 | 4/25/2019
Power Meter, P-series single | Agilent (Kgy5|ght) N1911A 1271 07/17/2019
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband | Technologies N1321A T1225 04/10/2019
/;gmza' Active Loop SkHz- | - bower Corp. | AL-130R PRE0165308 | 01/08/2020
18 - 26.5 GHz Horn Antenna Seavey Division MWH-1826/B T447 06/16/2019
Pre-Amp 1-26.5 GHz ARA 84498 T404 03/09/2019
EMI Reciever Rohde & Schwarz ESR T1436 02/21/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T1310 06/15/2019
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 8.4, June 12, 2018
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/8
B X Cycle Correction Factor | Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a 1.360 1.388 0.980 97.98% 0.09 0.735
802.11n HT20 0.348 0.375 0.928 92.80% 0.32 2.874
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DUTY CYCLE PLOTS

s Keysight Spectrum Analyzer - APv8.5(091918),10629, Chamber B (==
X RL [ RF |soe bc | | | sense:nT] [ ALIGN AUTO  [09:41:31 AMJan 17,2019
[ | Avg Type: Log-Pwr TRACE[T 2 3+ 5 6 Frequency
PNO: Fast —— 1rig: Free Run TY ‘ SR
IFGain:Low Atten: 10 dB oeT|P
AMKr3 1.388 ms Auto Tune
10dBidiv__Ref 0.00 dBm -0.06 dB
o9 \ L & \ \
-ioa CenterFreq
=200 5.180000000 GHz|
-30.0
o StartFreq
£ 5.180000000 GHz|
500
-70.0
o Stop Freq
: 5.180000000 GHz|
Eili)
Center 5.180000000 GHz Span 0 Hz CF Step
[Res BW 8 MHz #VBW 50 MHz Sweep 4.000 ms (1001 pts) 8.000000 MHz,
scl]  x ] v | FUNCTION ] FUNCTIONWIDTH] UN VALU puto Man
N t 832.0 us -8.60 dBm
2 A1 t (a) 1.360 ms (A) 0.34 dB
A1 t (a) 1.388 ms (A) -0.06 dB FreqOffset
4 0Hz
5 =
6
7
8 Scale Type
9
1 ~ |tes Lin
o i ]
MSG %STATUS
802.11a HT20
s Keysight Spectrum Analyzer - APv8.8(091918),10629, Chamber B (==
X RU [ RF |soe bc | | | sense:anT] [ ALIGN AUTO  [10:26:30 AMJan 15, 2019 F
[Center Freq 5.320000000 GHz | . #Avg Type: RMS TRACE[I 23456 requency
NFE PNO: Fast —— 1rig: Free Run T ‘ AR
IFGain:Low Atten: 10 dB bET|P
AMKr3 375.0 s Auto Tune
10deidiv__Ref 0.00 dBm 2.79 dB
og T
Car [ T ]

I | i { L i CenterFreq
=200 5.320000000 GHz|
-30.0
o Start Freq
o 5.320000000 GHz|
0.0
-70.0
o Stop Freq
: 5.320000000 GHz|
Eili)

Center 5.320000000 GHz Span 0 Hz CF Step
|Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz
[wR[moDe[TRefscll  x [ v ] _FUNCTION [ FUNCTIONWIDTH] __FUNCTIONVALUE i pute Man
1 N t 435.0 us -16.04 dBm
2 A1 t (A) 348.0 us (A) 0.78 dB
A1 t (a) 375.0 us (A) 2.79dB Freq Offset
| 0Hz
Scale Type
 |Log Lin
m s
MSG [@STATUS
802.11n HT20
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8.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. In addition,
the maximum power spectral density shall not exceed 17 dBm in any 1 megahertz band. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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Bands 5.25-5.35 GHz and 5.47-5.725 GHz

The maximum conducted output power over the frequency bands of operation shall not exceed
the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in
megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.
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RSS-247

Band 5.15-5.25 GHz

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5.25-5.35 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Bands 5.47-5.6 GHz and 5.65-5.725 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Band 5.725-5.85 GHz

The maximum conducted output power shall not exceed 1 W. The power spectral density shall
not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications and multiple collocated transmitters transmitting the same
information.

TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section E.3.b
(Method PM-G) and for straddles channels KDB 789033 D02 v02r01, Section E.2.b (Method
SA-1) was used.

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F
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For2 TX:

Tx chains are uncorrelated for power and correlated for PSD due to the device supporting CDD
in all MIMO modes. The directional gains are as follows:

Chain 0 | Chain 1 | Uncorrelated Chains Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
5.2 1.65 1.70 1.68 4.69
5.3 1.65 1.70 1.68 4.69
5.6 1.65 1.70 1.68 4.69
5.8 1.65 1.70 1.68 4.69

RESULTS
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8.2.1. 802.11a MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 16.50 1.68 4.69
Mid 5200 16.39 1.68 4.69
High 5240 16.42 1.68 4.69
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHZz) | AMHZz) | 1MHz)
Low 5180 24.00 22.17 20.49 20.49 11.00 | 10.00 5.31
Mid 5200 24.00 22.15 20.47 20.47 11.00 | 10.00 5.31
High 5240 24.00 22.15 20.47 20.47 11.00 | 10.00 5.31
Duty Cycle CF (dB)| 0.10 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.80 13.15 15.99 20.49 -4.51
Mid 5200 12.91 13.12 16.03 20.47 -4.44
High 5240 13.54 12.49 16.06 20.47 -4.42
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHZz) 1MHZz) 1MHZz)
Low 5180 1.75 1.43 4.70 5.31 -0.61
Mid 5200 1.81 2.52 5.29 5.31 -0.02
High 5240 1.77 2.13 5.06 5.31 -0.25
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FCC

8.2.2. 802.11a MODE IN THE 5.3 GHz BAND

Bandwidth, Antenna Gain, and Limits

Channel | Freguency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 25.55 1.68 4.69 24.00 11.00
Mid 5300 22.55 1.68 4.69 24.00 11.00
High 5320 20.85 1.68 4.69 24.00 11.00
Duty Cycle CF (dB)| 0.10 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.79 15.99 18.90 24.00 -5.10
Mid 5300 16 15.94 18.98 24.00 -5.02
High 5320 16.29 16.06 19.19 24.00 -4.81
PSD Results
Channel | Freguency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/AMHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 6.51 6.31 9.52 11.00 -1.48
Mid 5300 6.84 6.24 9.66 11.00 -1.34
High 5320 6.76 6.52 9.75 11.00 -1.25
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(1)
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 16.47 1.71 4.67 23.17 11.00
Mid 5300 16.28 1.71 4.67 23.12 11.00
High 5320 16.31 1.71 4.67 23.12 11.00
Duty Cycle CF (dB)l 0.10 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.79 15.99 18.90 23.17 -4.27
Mid 5300 16 15.94 18.98 23.12 -4.14
High 5320 16.29 16.06 19.19 23.12 -3.94
PSD Results
Channel | Frequency Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) dB)
Low 5260 6.51 6.31 9.52 11.00 -1.48
Mid 5300 6.84 6.24 9.66 11.00 -1.34
High 5320 6.76 6.52 9.75 11.00 -1.25

Page 24 of 123

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

LOW CHANNEL

Sweep 1.000 ms (1001 pts)

m— —
|_ eysight Specirum Anshyr - APA7A1 (10201745256 5, Chimber & = [ Kepsght Spectrumm Analycer - APVTA J102017) 5256 1, Chamber &
. ¢ ALic 11139649 &M sep 07, 2018 E L i I T senseant] T m
#Avg Type: RMS 56 #Avg Type: RMS
R P o i PNO Fost ~e  Trig: FreeRun Avgfnm’rmem B o s v N WO- Fast ~+-  Trig: FreeRun numan\yrmnoa
1FGaln:Low Atten: 28 0B 1FGain ow Atten: 28 dB

Ref Offset 12 d8. Mkr2 Ref Offset 12 dB. Mkr2 5.261 6! z
0 dsidv__Ref 30.00 dBm 0 dBidiv__Ref 30.00 dBm v )

Log v Log g

O fi)

" A
Center 5.26000 GHz Span 50.00 MHz Center 5.26000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)

[ MKR{ wCog TRl Sl | FUNCTION | FUNCTION WIDTH]
1N 5.260 00 GHz 4,838 dBm
-J N f 5.268 00 GHz. 6.609 dBm
4
]
[]
7
8
9
10
11

s

e L L
1N 1
=N 1

ZZonusnne

[ FUNCTION ] FUNCTION WOTH]
4127 dBm
6.313 dBm

5.260 00 GHz
6.261 60 GHz

[

LOW CHANNEL CHAIN O

LOW CHANNEL CHAIN 1

MID CHANNEL

1 N 5.300 00 GHz 4.940 dBm

2 N f 5208 10 GHz 6.844 dBm
3
4
5
6
7
8
9
10
1

Cpsns

Sweep 1.000 ms (1001 pts)

[ Xeymatt Spectrum Ansyas: - 49074 002017145256 18 Chmber A ) [ Kepught Spectem Analyze - APvT 2001745256 1. Chember &
h . & 0a LIGh A0 117313 AN Sep 07,2018 . P
#ivg Type: RMS : Mhvg Type: RMS
enter Freq 5.300000000 GHz Pt wa. Tig: FreeRun Mglﬂnu‘vggwm £ 56 enter Freq 5.300000000 GHz re v Trg:FreeRun M;‘“Hu";‘m,m
\FGainLow Anen: 28 08 IFGainLow Atten: 28 dB
Ref Offset12d8. Mkr2 Ref Offset 12 B Mkrz 5.301 3¢
10d8idiv_ Ref 30.00 dBm 0 deidiv_ Ref 30,00 dBm Deees
Log v Log T
L0 '
i "
Center 5.30000 GHz Span 50.00 MHz Center 5.30000 GHz Span 50.00 MHz
[#Res BW 1.0 MHz #VBW 3.0 MHz" #Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms (1001 pts)

e [k wooE TR Scil
1N 1
2l N
3
4
&
6
7
8
9
10
"

4612 dBm
6.239 dBm

5.300 00 GHz
6.301 30 GHz

[

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

HIGH CHANNEL

[ Keyeiaht Specirum Aralyzer - AP74.1 (0201745256 J, Chimber &
t ;
enter Freq 5.320000000 GHz

[ eysight Spectrom Anshyzer - APV7.8 1002007 4525 5, Chamber A
enter Freq 5.320000000 GHz
RO Fast ~e-  Trig: FreeRun

Sweep 1.000 ms (1001 pts)

vy Type:RNS #Avg Typs: RMS
POt e Trig FreeRun AvgiHald: 100100 AvglHold: 100100
IFGain:Low Atten: 28 dB IFGain:low Atten: 28 dB
Ref Offset 12 d8. Mkr2 Ref Offset 12 dB. Mkr
0deidy  Ref 30,00 dBm 0diidiv_ Ref 30.00 dBm
Log . Log v
45 L
i i
Center 5.32000 GHz Span 50.00 MHz Center 5.32000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)

[ MKR{ wCog TRl Sl | FUNCTION | FUNCTION WIDTH]
1N 5.320 00 GHz 6.018 dBm
-J N f 5.318 85 GHz. 6.760 dBm
4
]
8
7
8
9
10
11

s

i

VALUE

zz

ZZonusnne

5.320 00 GHz
6.318 86 GHz

[

HIGH CHANNEL CHAIN 0

HIGH CHANNEL CHAIN 1

Page 25 of 123

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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

8.2.3. 802.11a MODE IN THE 5.6 GHz BAND

(FCC+IC)
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power for PSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 21.00 16.35 1.68 4.69
Mid 5580 21.00 16.47 1.68 4.69
High 5700 20.75 16.30 1.68 4.69
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ (dBm/ | (dBm/
1MHz) 1IMHz) | 1MHz)
Low 5500 24.00 23.14 29.14 23.14 11.00 11.00 11.00
Mid 5580 24.00 23.17 29.17 23.17 11.00 11.00 11.00
High 5700 24.00 23.12 29.12 23.12 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.32

Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 16.71 16.3 19.52 23.14 -3.62
Mid 5580 16.29 16.62 19.47 23.17 -3.70
High 5700 16.21 16.51 19.37 23.12 -3.75
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dBm/ (dB)
1MHz) | 1MHZz) 1MHz) 1MHz)
Low 5500 5.92 6.39 9.494 11.00 -1.51
Mid 5580 6.42 7.11 10.112 11.00 -0.89
High 5700 6.19 5.91 9.382 11.00 -1.62
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

8.2.4. 802.11a MODE IN THE 5.8 GHz BAND

(FCC+IC)
Antenna Gain and Limit
Channel | Frequency |Directional | Directional |FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
1MHz)
Low 5745 1.68 4.69 30.00 30.00
Mid 5785 1.68 4.69 30.00 30.00
High 5825 1.68 4.69 30.00 30.00
| Duty Cycle CF (dB)| 0.32 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 16.2 16.44 19.33 30.00 -10.67
Mid 5785 16.19 16.43 19.32 30.00 -10.68
High 5825 16.18 16.64 19.43 30.00 -10.57
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz)
Low 5745 2.04 2.36 5.532 30.00 -24.47
Mid 5785 1.97 2.23 5.428 30.00 -24.57
High 5825 2.12 2.06 5.422 30.00 -24.58
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FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

8.2.5. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 17.42 1.68 4.69
Mid 5200 17.63 1.68 4.69
High 5240 17.63 1.68 4.69
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHZz) | AMHZz) | 1MHz)
Low 5180 24.00 22.41 20.73 20.73 11.00 | 10.00 5.31
Mid 5200 24.00 22.46 20.78 20.78 11.00 | 10.00 5.31
High 5240 24.00 22.46 20.78 20.78 11.00 | 10.00 5.31
Duty Cycle CF (dB)| 0.32 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.61 12.15 15.40 20.73 -5.33
Mid 5200 12.73 12.21 15.49 20.78 -5.29
High 5240 12.86 13.5 16.20 20.78 -4.58
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHZz) 1MHZz) 1MHZz)
Low 5180 1.98 2.00 5.32 5.31 0.01
Mid 5200 2.14 1.76 5.28 5.31 -0.03
High 5240 1.60 1.83 5.05 5.31 -0.26
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# Agilent 16:14:51 Jul 31, 2018 L Measure Agilent 16:16:11 Jul 31, 2918 L Measure
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FCC

8.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Bandwidth, Antenna Gain, and Limits

Channel | Freguency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 20.80 1.68 4.69 24.00 11.00
Mid 5300 22.00 1.68 4.69 24.00 11.00
High 5320 20.80 1.68 4.69 24.00 11.00
Duty Cycle CF (dB)| 0.32 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 17.31 17.54 20.44 24.00 -3.56
Mid 5300 17.08 17.32 20.21 24.00 -3.79
High 5320 17.08 17.27 20.19 24.00 -3.81
PSD Results
Channel | Freguency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/AMHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 5.61 5.77 9.02 11.00 -1.98
Mid 5300 5.69 6.48 9.43 11.00 -1.57
High 5320 5.55 5.99 9.10 11.00 -1.90
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(1)
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 17.63 1.71 4.67 23.46 11.00
Mid 5300 17.83 1.71 4.67 23.51 11.00
High 5320 17.78 1.71 4.67 23.50 11.00
Duty Cycle CF (dB)l 0.32 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 17.31 17.54 20.44 23.46 -3.03
Mid 5300 17.08 17.32 20.21 23.51 -3.30
High 5320 17.08 17.27 20.19 23.50 -3.31
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) [ (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 5.61 577 9.02 11.00 -1.98
Mid 5300 5.69 6.48 9.43 11.00 -1.57
High 5320 5.55 5.99 9.10 11.00 -1.90
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8.2.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

(FCC+IC)
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power for PSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 22.90 17.63 1.68 4.69
Mid 5580 23.15 17.72 1.68 4.69
High 5700 28.95 17.68 1.68 4.69
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ (dBm/ | (dBm/
1MHz) 1IMHz) | 1MHz)
Low 5500 24.00 23.46 29.46 23.46 11.00 11.00 11.00
Mid 5580 24.00 23.48 29.48 23.48 11.00 11.00 11.00
High 5700 24.00 23.47 29.47 23.47 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.32

Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 17.47 17.09 20.29 23.46 -3.17
Mid 5580 17.96 17.45 20.72 23.48 -2.76
High 5700 16.48 16.7 19.60 23.47 -3.87
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dBm/ (dB)
1MHz) | 1MHZz) 1MHz) 1MHz)
Low 5500 6.06 5.77 9.246 11.00 -1.75
Mid 5580 6.80 6.30 9.888 11.00 -1.11
High 5700 5.92 6.29 9.435 11.00 -1.57
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8.2.8. 802.11n HT20 MODE IN THE 5.8 GHz BAND

(FCC+IC)
Antenna Gain and Limit
Channel | Frequency |Directional | Directional |FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
1MHz)
Low 5745 1.68 4.69 30.00 30.00
Mid 5785 1.68 4.69 30.00 30.00
High 5825 1.68 4.69 30.00 30.00
| Duty Cycle CF (dB)| 0.32 [Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 17.09 17.75 20.44 30.00 -9.56
Mid 5785 17.05 17.8 20.45 30.00 -9.55
High 5825 17.75 17.82 20.80 30.00 -9.20
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz)
Low 5745 3.07 4.00 6.887 30.00 -23.11
Mid 5785 3.28 4.42 7.219 30.00 -22.78
High 5825 4.51 5.02 8.105 30.00 -21.90
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REPORT NO: 12552285-E3V2 DATE: 4/15/2019
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Note: Please refer to UL 12166253-E3 report for the rest of conducted test items (99%
bandwidth, 6dB bandwidth, Power Density, Conducted Spurious Emissions & AC Power Line
Conducted Emissions)
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9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 -Restriced bands

FCC 8§15.407(b)(1-3) -Un-Restriced bands

After January 01, 2019 for Outside of the Restricted Bands Emissions

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)

6.2.2.2 (for 5250-5350 MHz band)

6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

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 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to
18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.

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.

2D antenna use - 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.
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KDB 414788 OATS and Chamber Correlation Justification

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.

OATs and chamber correlation testing had been performed and chamber measured test result
is the worst case test result.

Page 42 of 123

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: 12552285-E3V2 DATE: 4/15/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. TXABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I"‘“LL Fremont,5m Chamber B 15 Jan 2B18 11:37:18
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Fangs (6z) R/l Rof/fittn  Dat/fvg Tupe Suop Fia  fupa/tode  Position Range CGHz1 R/ Ref/fitn  Dotiig Type Sonp Pts dSups/fod Fosilion
1:55.2 MC-638)/3 18012 PERK/Par RvgORNS)  Tnsec(futo)  EBED  MAKH 2 deys 190 | 2:55.2 MC-EB/IM 18912 BUER/Far Bug(RVS)  lwssclfuke) 6000 TBGTANG 252 degs 198
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y Reading (d8) d (dBuVim) (@8) Margin (Degs) cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)
1 *5.15 37.7 Pk 4 -17.1 0 55.2 - - 74 -18.8 252 90 H
2 *5.007 4128 Pk 4 -17 0 58.88 - - 74 -15.12 252 90 H
3 *5.15 29.02 RMS 4 -17.1 .09 46.61 54 -7.39 - - 252 90 H
4 *5.082 3153 RMS 4 -17.1 .09 49.02 54 -4.98 - - 252 90 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT
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BondEdgs 5-5. 1586Hs UNIT - U.TST 38315 28 Deo 2015 Rev 9.5 Bi Dec 2816
Marker Frequenc Meter Det AF 7863 (dB/m) AmpICHIFT/Pad BC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuVim) PK Azimuth Height Polarity
y Reading d8) d (dBuvim) () Margin (Degs) (cm)
(GH2) (dBuv) Reading @8)
(dBuVim)
4 *5.009 3133 | RMS Y 17 .09 4892 54 5.08 B B 4 207 v
2 *5.126 4078 Pk 4. 172 0 58.18 - B 74 -15.82 4 207 v
1 *5.15 3908 Pk 4 7. 0 5658 - - 74 17.42 4 207 v
3 *5.15 2982 | RMS Y 171 .09 4741 54 6.59 - - 4 207 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E3V2 DATE: 4/15/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

‘H':UL Fremont,2m Chomber B 18 Jan 2819 19:31.28
I i Radioted Emissions 3-Meters
= Fro jsct Number: 12552285
8 Izt SONDS
Canfig EUT + Support Equipment
Mgde :UNIT_I1a_518BMHz
a5 -~ Tdsted by:45256 JB
85 S £ SR O SO SONO OO
eak imit Bul)/ml
75
‘e
£
3 65
w
i
~ Avg Limit (dBul/m
55 ! ;
a5 LYY : PN
3
1 / v
35 | ..'"W e emioseeesseeeeebeeeeesseee e eeesssssbmmmssssssssssessssssssss s esssssmmmmneessssenes
o L AAIAA A ; I
1 2] 18
Freguency (GHz)
Rargp (GHa) REU/B Ref fiLin  Dai/it AR Ref/ftin Del/ivg Tupe e Pia  Foupeifade Fosition
110568 \HE-£dB)/ 3 B, FERK/Fir AvgRIS] Mgk B/ PEFK/Firr fug(RHS)  5insectiuta) 18k PAKA B dags H
3:5.08-6.15 IMC-6dB)/ T8k 187718 FEAN/Fur AvalRIS
FCC PortI5C SGHz UNIL RSE.TST 38915 25 Jun 2815 Rev 9.5 B1 Dec 2815
1,‘:UL Fremont,Sm Chamber B 18 Jan 2819 19:31.28
Radioted Emiszsions 3-Meters
= Fro jsct Number: 12552285
8 Izt SONDS
Canfig EUT + Support Equipment
Mode :UNIT_|1a_ 518BMHz
a5 -~ Tésted by:45256 JB
85 SO SRR S I e
eak imit Bul)/ml
75
‘e
£
3 65
@
o
z Avg Limit CdBul/m)
55
5 TSR SRR e, (NSNS SRS NN S S R | il
4 a
= ko WL NS AP ArT e 1 OO Moo o N O SO
3 e}
o5 i i i H : R R R
1 2] 18
Freguency (GHz)
Rargp (GHa) REU/B Ref /i Dai/ivg Tupe Swcep Pia  Wepasiods Fosition | Range (G2 AR Ref /i Detsing Tupe Sacep Pia  Foupelfade Fosition
FCC Port15C SGHz UNIL RSE.TST 38915 26 Jun 2815 Fev 9.5 81 Dec 2815

VERTICAL
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REPORT NO: 12552285-E3V2 DATE: 4/15/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Varker Frequenc Meter Det AF 1863 (B/m) AMpICDIFItTPad BC Corr (a8) Correcie "Avg Limit (dBuvim) Margin Peak Limit (aBuvim) PK UNIT Non-Restricted PK “Azimuth Heignt Polarity
y Reading (@8) d (8) Margin (dBuvim) Margin (Degs) (cm)
(GHz) (dBuv) Reading (@B) (dB)
(dBuvim)
2 *2.782 40.72 PK-U -32.3 0 0.8: - - 74 -33.18 - - 169 H
*2.783 28.1 ADR -32.3 .09 8.2 54 -25.71 - - - - 169 H
5 *2.812 40.12 PK-U -31.9 0 0.7 - - 74 -33.28 - - 166 \
*2.814 27.82 ADR -32 .09 .4 54 -25.59 - - - - 166 A\
1 906 39.85 PK-U 1 -32.6 .3t - - - - 68.. -29.85 338 H
4 957 39.97 PK-U 31 -32 .9’ - - - - 68.. -29.23 165 256 A
3 453 44.15 PK-U 32.9 -31.6 .45 - - - - 68.. -22.75 240 102 H
6 453 43.79 PK-U 329 -31.6 .09 - - - - 68.. -23.11 239 106 \

* - 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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

MID CHANNEL RESULTS

| 1508 Frenont, Sm Chamber B

18 Jan 2019 21:35:58

Radioted Emissions 3-Meters
. Project Number : 12552285
18 “| Cl iant : SONDS
Config:EUT + Support Equipment
Made - ONTT_1 1a_5200MH=
35 - Telsted by:d5256 JB
8’-_\
e imit (dBuU/m)
TS e
I
£
3 65
w
o
7 Avg Limit (dBul/m)
55
45
3
B W*‘“i o
g
zzuwwahm%«ww%f _________
18 18
Frequency (GHz)
Havg: (GHz) RBU/UBW Ref/fttn  Deiffivg T Swesp Pts  #Sepa/Mode  Fos Rmae (BHz) RBU/UBU Ref /ftin [Ieuﬂva lepe Sue Pts  $Sups/Mocde
1:1-5.88 1MC-6dB)/ 38k a7/8 FEAK s uio) 6808  MAXH 8- 5:6.15-18 M(-6d8)/ Bk ava PERK/Pur Prvg (RIS A5nsec(fAuto) 18k WXH
3566605 MO/ 18710 FERP riocthute) 08 x|
FCC Port15C SGH=z UNIL RSE.TST 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816
1150l Frenent.5n Chamber B 18 Jan 2012 21:35.50
Radioted Emissions 3-Meters
- Project Number : 12552285
19 /Cliant  SONDS
Copfig EUT + Support Equipment
Motle :ONI1_I1a_5288MHz
95 | Tehted byrd5256 JB
= L . S
e imit (dBul/m)
7’-_\
I
£
3 65
w
o
i~ Avg Limit (dBulU/m)
55
5 (O A . . [SSSSE SNS NN S S S 1 7 .
4 ]
LoV SO U PRTC T Vo .T. ol FUURORORPRIONE S oSS OO ST SO OOV OO
35 q &
o
2 et U SUUUUUU: NS SO SUE SRS SN SO SO
1 18 18
Frequency (GHz)
Havg: (GHz) RBUSUBY Ref /ittn De‘U'R\«B Twe Swesp Fts  #Sepa/Modke  FPosition Rmae (EHz) RBU/UBU Ref /ftin [Ieuﬂva lepe Susep Pts  #Sups/Mcde  Fosition
FCC Port!S5C SGH= UNIL RSE.TST 38915 26 Jun 2A15 Rev 9.5 A1 Dec 2816

VERTICAL
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REPORT NO: 12552285-E3V2 DATE: 4/15/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Meter Det “AF 1863 (aBim), AMPICDIFITPad BC Corr (a8) Correcie "Avg Limit (dBuvim) Vargin Peak Limit (GBuvim) PK UNIT Non-Restricted PK “Azimuth Heignt Polarity
y Reading (@8) a (@8) Margin (dBuvim) Margin (Degs) (cm)
(GHz) (dBuv) ading (8) (dB)
(@BuVim)
3 85 PK-U = 0 .95 - - 74 -33.05 - - 266 H
4 15 ADR = .09 .34 54 -25.66 - - - - 266 H
2 92 PK-U - 0 .22 - - 74 -33.78 - - 114 \
1 05 ADR = .09 .44 54 -25.56 - - - - 114 v
993 40.3 PK-U -32 39.2 - - - - 68.. -29 205 H
066 40.66 PK-U 31 -33 38.66 - - - - 68.. -29.54 39 40 \Y
466 44.54 PK-U 32.9 -31.5 45.94 - - - - 68.. -22.26 127 05 H
467 45.47 -U 329 -31.5 46.87 - - - - 68.. -21.33 228 76 \

* - 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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

HIGH CHANNEL RESULTS

~UL Fremont,Sn Chamber B

18 Jan 2019  22:48:42

11
Radioted Emissions 3-Meters
- Pro ject Number: 12552285
18 /Tl iant: SONDS
Canfig EUT + Support Equipment
Made :UNIT_I1a_524BMH=z
95 | Tasted byTd5256 JB
85
eak imit (dBul/m)
£ O JOU U UOS O O OOt OO UOUOUO OOt JOUSUUOUOUUOSOOt FUOY SOUOUUOOUON SUSOUOUUUUUON ROUUUOUUUOE SUTUUON: SOUOUUUUE SOOI OO UOOS R
T
£
3 65
@
2 H
= Avg Limit CdBul/m) |
55 ;
- A”M‘ Al T 'W """ e ——
2:““"’«” .........
18 18
Frequency C(GHz)
Hﬂv\? (GHz) RBU/UBW Ref/fttn  Deiffivg T Swesp Pts  #Sepa/Mode  Fos Rwae (BHz) RBU/UBU Ref /ftin ﬂd_/ﬂva lepe Sue Pts  $Sups/Mocde
115 68 IMC-EdB)/ Bk BB e wsec (utc) BB MAH B 5.6.15-18 Mi-GB)/ 3k E7/2 PEFK/Pur- fug(RHS)  dnsectiuto) 18k WA
3:5.88-6.15 IMCEdB)/ I 187718 FERN/Pur pcoctut) 5088 WXl
FCC Port15C SGHz UNIL RSE.TST 38915 25 Jun 2015 Fev 9.5 81 Dec 2815
] ,‘:UL Fremont,2m Chomber B 18 Jan 2819 22:48.:42
Radioted Emi=zsions 3-Meters
= Fro jsct Number: 12552285
8 Izt SONDS
Canfig EUT + Support Equipment
Mode :UNIT_|1a_524BMHz
a5 -~ Tested by:45256 JB
L Ut USRS UNOROPUORONE RIOURUOROON SURY TP SO SO OO SO SOOI
eak imit Bul)/m)
75
T
£
3 65
w
i
A Avg Limit (dBul/m
55
45 TR . T SR S S S o
: =R WROOR Qe ' S fimtnsociitiinit Sttt I S
35 & o
i@
Zl: T T S S AR R N S R
1 18 18
Frequency C(GHz)
Hﬂv\? (GHz) RBUSUBY Ref /ittn Dz“/ﬂ\«g Twe Swesp Fts  #Sepa/Modke  FPosition Rwae (EHz) RBU/UBU Ref /ftin ﬂd_/ﬂva lepe Susep Pts  #Sups/Mcde  Fosition
FCC PortI5C SGHz UNIL RSE.TST 38915 25 Jun 2815 Rev 9.5 B1 Dec 2815

VERTICAL
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REPORT NO: 12552285-E3V2 DATE: 4/15/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Weter Det AF 1863 (@Bm) AmpICHFITPad OC Corr (@8) Carrecte "Avg Limit (@Buv/m) Vargin Peak Limit (dBuvim) K UNIT Non-Restricted K “Azimuth Feignt Polarity
y Reading (dg) d (dg) Margin (dBuvim) wargin (Degs) (cm)
(GHz) (dBuv) Reading @) @8)
Vim)
*2.759 39.77 PK-U -32.1 0 .07 - - 74 -33.93 - - 87 H
*2.757 277 ADR 32 .09 .19 54 -25.81 - - - - 87 H
*2.826 40.05 PK-U 32 0 .55 - - 74 -33.45 - - 146 70 v
*2.824 27.99 ADR 32 .09 .58 54 -25.42 - - N N 146 70 v
1.987 39.84 PK-U - .94 - - - - 68. -29.26 37 24 H
2.039 39.97 PK-U 31 - .47 - - - - 68. -29.73 63 393 v
3.493 46.27 PK-U 329 - .97 - - - - 68. -20.23 340 107 v
3.494 44.95 U 329 - 6.65 - - - - 68. -21.55 125 257 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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

9.1.2. TXABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

CdBull/m)

_eUL Fremont - Chamber I

26819 Jan 17 17:18:23

125

"s

Restricted Bandedge

Project Number: 12552285
Client:Senos

Config:EUT + Support Eguipment
Mode :ONII_11a_5328°

Tested by:45256 JB

35
35
5.3 TeMH=z/ 5. 46
Frequency (GHz)
Rorga (Biz) FEU/UE Ref /Atin  Dei/Avg Mode Suter Pis d5egalfods  Fosition Range (2] TR Ref/Bttn  Det/Aug Hode Susep Pts  Fompa/Mods Pasition
1:5.35.46 MCBBI/M IBIIB PEK/Pur fg6)  Swectfuto) 991 WATH 53 degs 183 of 2.5 35,46 MGEN/M  IBFAB AUERPur Ava(RHS)  Dmectisa) 3881 1BATAL 53 degs 160
BE 5.3-5.46BGHz - H.TST Rev 9.5 22 Jun 2018
Marker Frequenc Veter Det AF 7862 (dBIm) AMpICHIFTPad BC Corr (aB) Correcte Average Limit Vargin Peak Limit (GBuVim) PR Azimuth Feight | Polarity
y Reading (d8) d (dBuVim) (@8) Margin (Degs) em)
(GHz) (dBuv) Reading (d8)
(dBuVim)
*5.35 48.68 Pk 4 0 64.88 74 -9.12 53 03
*5.351 50.56 Pk 4. 0 66.76 - - 74 -7.24 53 03
*5.35 3.48 RMS 4. .09 49.77 54 -4.23 - - 53 03
4 *5.35 4.43 RMS 4 .09 0.72 54 -3.28 53 03

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

VERTICAL RESULT

1,\I__UL Fremont — Chamber I 2813 Jan 17 17:89:32
25
Restricted Bandedge
- Project Number: 12552285
" Client:Sonos
Config:EUT + Suppert Equipment
Mode:UNII_11a_5378"
185 P | Tested byT45256 JB
h Sby ¥ RN
(]| o LS b e
= S S S OO U S OSSOSOt SRS S5OSO USSP SO SOS HUSSS S S
- W
£ l}e’\" Peck Limit CdBul
3 TS e M b
©
G
e S E——
i CcBull )
e ] MW :J._ A S
- - AP mr v "
1 - SO OSSP PNPONOUOE OUUR s ... " FOPURET TS SO SO
T U U OO DU UUt OSSOSO OO D USSR
5.3 I6MH=z/ 5.46
Frequency (GHz)
Targs () WA Ref /Atin  Det/iivg Hode Surep Pic fhupsifok Fosition | Rango (512 ] Reffhttn  Det/fvg Mode Saeep Pts  toupaiods Fosition
EE 5.3-5 46BCHz - U.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det AF 862 (dB/m) "AmpICbIFitrPad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK “Azimuth Height Polarity
y Reading (dB) d (dBuVv/im) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*5.35 0! Pk 4. 0 67.2! 74 -6.71 65 0 \%
*5.35 2.86 Pk 4. 0 69.0! - - 74 -4.94 65 0 \%
*5.35 4.94 RMS 4 .09 51.2. 54 -2.77 - - 65 0 Vv
4 *5.35 6.14 RMS 4 .09 524, 54 -1.57 65 0 \%

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont,Bm Chamber B

Project Number: 12552285

22 Jan 2819

Rodiated Emissions J-Meters

[9:56: 16

3:5.88-6.15

BI18 PEAK/Par AvgCRHS

L Cl ient :SONDS
Cof igEUT = Sumsart Equipnent
Mode ' 5.3_11a_5258MH=
T 0PSOt 0PN OOP OSSO PUOTE HSSPO Tedted by:GAT2485
85
Pec mit CdBul/m)

) S S S SU— U NN —
(-
3
T e B e e e B
3
2 fvg Limit CaBul/m |

55

L —

35f-

g AN A g™
25 ..............
1 5] 18
Frequency (BHz)
R: (GHz) FEBM/UBW Ref/Bttn  Det/Awg T [ (6Hz1 RBU/UBU Ref/fttn  Det/fvg T 5 Pt #Supe/thds  Fosition
kR b sk P R i ittt MCEE I B8 FRrKIFor g A3incroliuto) 15 HGH B Seiiage H

FCC Port1SC S6Hz UNIL RSE.TST 38915 26 Jun 2815

Rev 9.5 B! Dec 2816

HORIZONTAL

1 Ibu_ Fremant,Sm Chamber B 22 Jan 2B19  B89:56:16
Rodiated Emissions 3-Meters
Project Number: 12552285
L e Cljent :SONOS
Config:EUT + Support Equipment
Mode:5.3_11a_5268MHz
L S — Tested by:GATZ2485
85
Pe mit CelBull/m)
75 ...........................
E
=
_II’ 65 ..........................
%
= Avg Limit CdBul )
55 =t
(&)
]
4 H
45h L e R e R i O
35 .......................
25
1 18 18
Frequency (GHz)
Ranga (6H12) /U Ref/fitn  Det/Avg Type Swosp Fls  Fwe/thds  Fosition Fange (2] RO/ 0B Rel/Attn  Dat/vg Type Swwop Fte SSups/thda Fosition
FCC Port15C 56Hz UNIL RSE.TST 38315 26 Jun 2815 Rev 9.5 BI Dec 2816

VERTICAL
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REPORT NO: 12552285-E3V2

DATE: 4/15/2019
FCC ID: SBVRMO016

IC: 5373A-RM016

RADIATED EMISSIONS

Varker Frequency Meter Det AF 1863 (B/m) AMpICDIFItTPad BC Corr (a8) Correcte
(GHz) (@8)

"Avg Limit (dBuvim) Margin Peak Limit (GBuvim) PK UNIT Non-Restricted PK “Azimuth Heignt Polarity
Reading d (8) Margin (dBuvim) Margin (Degs) (cm)
(dBuv) Reading (@B) (dB)
(dBuvim)
1 *112 03 PK-U 7. -34 0 .43 - - 74 -35.57 - - 194 H
*112 77 ADR 7. -34 .09 .26 54 -25.74 - - - - 194 H
2 *3.507 14.92 PK-U -30. 0 .92 - - 74 -27.08 - - 253 H
*3.507 13 ADR -30. .09 .22 54 -11.78 - - - - 253 H
4 *3.507 77 PK-U -30. 0 .77 - - 74 -25.23 - - 0
*3.507 13.04 ADR -30. .09 .13 54 -8.87 - - 0: \Y
6 *17.751 311 PK-U 4 -17. 0 7.6 - - 74 16.4 34 2: v
*17.752 17.38 ADR 4 -17.7 .09 43.97 54 -10.03 - - - 347 2: \
5 10.515 33.63 PK-U 3 -23 0 48.43 - - - - 68.2 -19.77 19 0 \
3 10.525 35.31 PK-U 37. -23.1 0 50.01 - - - - 68.2 -18.19 23 366 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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

MID CHANNEL RESULTS

UL Fremont,5m Chamber B

22 Jan 2818

1@:28:15

RS

25|

"s
Rodiated Emissions 3-Meters
Project Number: 12552285
L e Client :SONOS
Conff ig:EUT + Support Equipment
Mode:5.3_11a_5388MHz
L Tt SR Tegted by:GAT2485
85
Peok mit CdBul/m)
75 .............................
E o ; i
=
_II’ 65 ...........................
2
= Avg Limit (dBul/m)
55
G5
35} AN

Frequency (GHz)

Ranga (6Hz) RV Fef/fittn  Det/ivg T Swosp
V19568 1 a7 PEGK/For BLg(RNS) 156w

Shaets ATt e i

Flo  #5wpe/fhds  Position
o) AR MATH K

Fange (6iiz] FEUABU Ref/Attn  Dat/fvg T
S5 IMC-6cB)/ 38 8740 Ptk P ?P;-:_Ar

Swoop
A3dnzec (Buto) |8

Fte SSups/thda Fosition
i B-3idege H

FCC PortiSC 56Hz UNIT RSE.TST 38915 26 Jun 2815

Rev 9.5 Bl Dec 2816

HORIZONTAL

1 I':U_ Fremont,5m Chamber B 22 Jan 2819 1@:29:15
Rodiated Emissions 3-Meters
Project Number: 12552285
L e Client:SONDS
Config:EUT + Support Equipment
Mode:5.3_11a_5388MHz
L I N — Tested by:GAIZ2485
85
Peok Limit CaBul/m)
4] R R e R A A A A
3
T e [ e S B e
3
- Avg Limit CdBul/m2
55
B
5 [w]
1| — é .................... L= T ST 1 7 gl
35 ..............
25
1 18 18
Frequency (GHz)
Ranga (62) /U Ref/fitn  Det/Avg Type Swosp Fls  Fwe/thds  Fosition Fange (2] RO/ 0B Rel/Attn  Dat/vg Type Swwop Fte SSups/thda Fosition
FCC Port15C 56Hz UNIL RSE.TST 38315 26 Jun 2815

Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

RADIATED EMISSIONS

* - 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 56 of 123

Varker Frequency Meter Det AF 1863 (B/m) AMpICDIFItTPad BC Corr (a8) Correcte "Avg Limit (dBuvim) Margin Peak Limit (GBuvim) PK UNIT Non-Restricted PK “Azimuth Heignt Tarity
(GHz) Reading (@8) d (8) Margin (dBuvim) Margin (Degs) (cm)
(dBuv) Reading (@B) (dB)
(dBuvim)
1 *3.533 43.65 PK-U -30. 0 16.25 - - 74 -27.75 226 7 H
*3.533 37.96 ADR -30. .09 10.65 54 -13.35 - - 226 7 H
4 *3.5633 45.86 PK-U -30. 0 8. - - 74 -25.54 339 0: \
*3.533 41.8 ADR -30. .09 4. 54 -9.51 - - 339 0: v
2 *10.605 6.7 PK-U 7 -23 0 g - - 74 -22.59 0 H
*10.604 3.7¢ ADR 7.7, -23 .09 . 54 -15.43 - - 0 H
5 *10.602 7.2 PK-U 7.7 -23. 0 .86 - - 74 -22.14 0 v
*10.601 3.03 ADR 7.7, -23. .09 72 54 -16.28 - - 0: \
6 *16.173 0.96 PK-U 43 -18. 0 55.36 - - 74 -18.64 34 366 \
*16.172 7.54 ADR 43 -18. .09 41.93 54 -12.07 - - - - 34 366 \Y
3 16.853 0.15 PK-U 44.3 -18.1 0 56.35 - - 68.2 -11.85 228 366 H
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REPORT NO: 12552285-E3V2

FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

HIGH CHANNEL RESULTS
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A3dnzec (Buto) |8
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FCC PortiSC 56Hz UNIT RSE.TST 38915 26 Jun 2815

Rev 9.5 Bl Dec 2816

HORIZONTAL

(dBull/m)

| |ELI, Fremont,5m Chamber B 22 Jon 2810 11:16:48
Rodiated Emissions J-Meters
Project Number: 12552285
L Cl ient :SONDS
Config:EUT + Support Equipment
Mode:5.3_11a_5328MH=
o Tested by:GAT2485
85
Peak Limit dBLU/m)
4 R R R A A A A
o e e e Mt I B e B e s
Avg Limit CdBul/m2
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]
5
4 5
1| — LA S L. . R OUURPRRPTArOr, X1 . sl
35
2B
1 =] 18
Frequency (GHz)
Fonga (G) /R Fef/Ritn  Det/Avg Tups Swesp Fis  Fwpe/thds  Fosition Fange (ariz) R/ 0Bl Ref/Attn  Dst/avg Tupe Swmsp Fts  dSupe/thds  Fosition
FCC Port1SC SGHz UNIL RSE.TST 30915 26 Jun 2815 Fev 9.5 BI Dec 2815

VERTICAL
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REPORT NO: 12552285-E3V2

FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

RADIATED EMISSIONS

Varker Frequency Veter Dot AF 7863 (@Bim) AmpIChIFITPad DC Corr @B) Correcte vg Timit @BuVim) Vargin Peak Limit (@BaVim) K NI Non-Resiricied &3 Azimith Tieight Tarity
(GH2) Reading @8 d @8 Margin (dBuvim) Margin (Oeg9) em)
(@Buv) Reading @8 @)
(dBuVim)

1 7 14.24 PK-U -30. 0 .84 - - 74 27.16 355 0 H
7 7 ADR -30. .09 . 54 1252 N - 355 0 H

4 7 PK-U -30. 0 . - - 74 2499 7 1¢ V.
3547 ADR -30. .09 . 54 8.84 - - 1 V.

2 +10.646 PK-U 22, 0 . - N 74 2213 28 H
+10.645 ADR 7. 22, .09 .36 54 “15.64 N - 289 H

5 10641 11 PK-U 7. 22, 0 .31 - - 74 ~19.69 261 Vv
+10.64 03 ADR 7 221 .09 32 54 1168 - N N - 261 Vv

3 14.411 2.64 PK-U 40. -20. 0 52.34 , - 68.2 “15.86 183 H
6 16.927 9.88 PK-U 43 -18. 0 55.38 68.2 1282 280 138 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: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

9.1.3. TXABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 550l Fremont, Sn Chanber B

Bandedge

Project Nunber: 12552285

16 Jan 2813

18:48: 38

115 Client :SONDS
Canfig:EUT + Support Equipment
Mode:5 . 6_11a_55BBMHz M
185 Tested by:GAT2485 MTERYS
Y i
L
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1 1 I: '.‘
[ S (O S . ooy w
85
f = L t o )}/ m
R (- et el S S
o
=
65¢

1/m3
M

45 LA el M A PN AR g Ay it i

i i —
Tl Call

35
5.35 17 . 5MH=z/ 5.525
Frequency (GHz)
Rangs (6Hz) REU/VE Ref/fttn  Det/Avg Tupe =) Fis  ASupa/fode Position Range (GHz) R/ UG Ref/fttn  Dot/ivg Type Swenp Piu “oupn/Tode Fosition
1:5.35-5.525 6381/ 1812 PERK/Per RvgUiHS)  Tnsec(duto)  6BD  WRKH % dage 174 ¢ 2.5 H5.525  INCEE/IM V8912 AUER/Far BigGRMS)  lussctF B8 BEIAG 26 degs 174 on |
BondEdge 5. 358-5 4786Hz 15 487 - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec_ 2816
Marker Frequenc Meter Det AF 7863 (dB/m) AMpICHI/FItTPad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBUVIM) PK Azimuth Height Polarity
y Reading (@8) d (dBuVIm) (@8) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)
*5.459 434 Pk 35. -18. 0 60.63 74 -13.37 26 74 H
*54 410 P 35. -18. 0 58.28 - - 74 -15.72 26 74 H
*54 8 R - -18. 0.09 49.15 54 -4.85 - - 74 H
*54 4 R - -18. 0.09 50.77 54 -3.23 74 H
5.46! A R - -18.. 0.09 55.81 - - - - 74 H
5.47 47.24 Pk 35. -18. 0 64.34 68.2 -3.86 74 H
4 5.47 48. Pk 35. - 0 65.26 68.2 -2.94 26 74 H
7 5.47 71 RMS 35. 0.09 54.9 - - 26 74 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E3V2
FCC ID: SBVRMO016

DATE: 4/15/2019
IC: 5373A-RM016

VERTICAL RESULT

I-)._\U— Fremant, Sm Chamber B 16 Jon 2019 18:49: 14
Bandedge
Froject Number: 12552285
13 Client:SONOS
Config:EUT + Support Equipment p
Made:5 . 6_11a_55BBMHz ,-:. M
T s R | .| Tested by:GAI24B5 TR
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iy 4
0 i ill
95 i i
L 'l
L | %‘\ A
o S A 4| i
A | f l,l
vy
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el
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VR T R O ATy TP T Teyre L TR T L |
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35
5,35 17 . 5MH=/ 5 525
Frequency (GHz)
Fongs (GAz) R4/ ReF/Atn  Dat/fvg Tups ) Fts d5upa/fods  Fosition Range (GHZI FBW/ Vg Ref/fttn  Dat/Avg Type Seeap Fts dSups/fods Fosition
Bondfdge 5.358-5 478GHz 15 487 - U TST 3A915 26 Dec 2815 Rev 9.5 B1 Dec 2816
Marker Frequenc Veter Det AF 7863 (dB/m) AMpICHIFIPad BC Corr (dB) Correcte Average Limit Margin Peak Limit (aBuVim) PR Azimuth Feight | Polarity
y Reading (d8) d (dBuVIm) (d8) Margin (Degs) em)
(GHz) (dBuv) Reading (d8)
(dBuV/m)
6 *5.459 32.28 RMS 353 -18.1 0.09 49.57 54 -4.43 - - 57 282 \
*5.4 44.45 Pk 35. -18. 0 6165 - - 74 12.35 7 Vv
*5.4 445 Pk 35. 0 617 - - 74 -12.3 7 \%
*54 31.26 RMS 35. 0.09 48.55 54 -5.45 - - 7 \4
4 5.468 48.39 Pk 35. 0 6559 - - 68.2 -2.61 7 282 \%
8 5.469 38.27 RMS 35. -18.; 0.09 55.46 - - 7 282 N
3 5.47 4556 Pk 353 -18.2 0 62.66 68.2 -5.54 57 282 Vv
7 5.47 37.09 RMS 353 -18.2 0.09 5428 - - 57 282 \4

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

Pk - Peak detector
RMS - RMS detection
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