FCC 47 CFR PART 15 SUBPART E
INDUSTRY CANADA RSS-247 ISSUE 1

CLASS Il PERMISSIVE CHANGE
TEST REPORT
FOR
802.11a/b/g/n 2x2 (HT20) CLIENT DEVICE
MODEL NUMBER: PLAY: 1 (Type 2)
FCC ID: SBVRMO009
IC: 5373A-RM009
REPORT NUMBER: 15U21732- E2V2
ISSUE DATE: FEBRUARY 26, 2016
Prepared for
Sonos, Inc.
614 Chapala Street
Santa Barbara, CA, 93101, U.S.A.
Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.

TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

Revision History

Issue

Rev. Date Revisions Revised By
V1 1/8/16 Initial Issue H. Mustapha
V2 2/26/16 Updated PSD results table on page 26 H. Mustapha

Page 2 of 55

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ....iiiiiii ittt e e e et e et e e eaaaas 4
2. TEST METHODOLOGY ...ttt e e et e e e e et e e e e et e e e e e et e e eaneeanneeeens 6
3. FACILITIES AND ACCREDITATION .ouiiii it e e e e e e e e e e eeas 6
4, CALIBRATION AND UNCERTAINTY Lottt ei it e e e s ets e e st s e e et s e s eaann s e s eesnneaaens 6
4.1. MEASURING INSTRUMENT CALIBRATION ..ot 6
4.2, SAMPLE CALCULATION ..ttt e et e e et e e e e et e e s e aaa e aeees 7
4.3. MEASUREMENT UNCERTAINTY ..ot e st e e e e e e e e 7
5. EQUIPMENT UNDER TEST ..ottt ettt e et e e et e e e et s e e e et e e e eaaneeeees 8
5.1. DESCRIPTION OF EUT ..ttt e e et e et e s e et e e e e e e s e eanneees 8
5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE .......cccooiiiiii e 8
5.3.  MAXIMUM OUTPUT POWER..... .ottt e e e e e e e 8
5.4. DESCRIPTION OF AVAILABLE ANTENNAS ... 8
5.5. SOFTWARE AND FIRMWARE ..o e e e e 8
5.6. WORST-CASE CONFIGURATION AND MODKE ......ccoiiiiiiiii e 9
5.7. DESCRIPTION OF TEST SETUP ... 10
6. TEST AND MEASUREMENT EQUIPMENT ...cuniiii et e e e e 12
7. MEASUREMENT METHODS ...ttt e et e e et e e e e e et e e e aneaes 13
8. ANTENNA PORT TEST RESULTS ...ttt e et e e e e e e e 14
8.1. ONTIME AND DUTY CYCLE ...t e e e e e eaa s 14
8.2. 802.11n HT20 CDD 2Tx MODE IN THE 5.8 GHZ BAND......cceiiiiiiiiiii e 15
8.2.1. B AB BANDWIDTH . ..ot et e et e e et 15
8.2.1.  99% BANDWIDTH ..o e e 19
8.2.2.  OUTPUT POWER ..ot e e e et e e e e e e eaan s 23
8.2.3. MAXIMUM POWER SPECTRAL DENSITY (PSD) ..ccutviiiiiieiiieeiiieee e 25

9. RADIATED TEST RESULT TS ...ttt et e et e e et e e e et s e e e e e et e aeanneees 30
9.1. LIMITS AND PROCEDURE ......couiiiiiii e e e e e e e eaa s 30
9.2. TXABOVE 1 GHz 802.11n HT20 CDD 2TX MODE IN THE 5.8 GHz BAND............... 31
9.3.  WORST-CASE ABOVE L18GHZ ... oot 41
9.4, WORST-CASE BELOW 1 GHaZ.....ccoeei et e e 45
10. AC POWER LINE CONDUCTED EMISSIONS ... 47
I S ] N1 . [0 8 I 1 P 51
12. ART POWER SETTINGS TABLE ... e eea s 55

Page 3 of 55
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

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 2x2 Client Device
MODEL.: PLAY: 1 (Type 2)
SERIAL NUMBER: B8-E9-37-E7-83-AE (Type2).
DATE TESTED: OCTOBER 20, 2015 to NOVEMBER 05, 2015
FEBRUARY 27, 2014 to MARCH 7, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. And all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.
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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 06-96, FCC KDB 789033 D02 v01, ANSI C63.10-2013, RSS-GEN
Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

[ | Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.
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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
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

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

5.1. DESCRIPTION OF EUT

EUT is an 802.11a/b/g/n (2x2, 20 MHz channel bandwidth only) DFS client device.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The purpose of this C2PC is to upgrade the device described under section 5.1 of this report to
the new rules per KDB 789033 D02 v01 and RSS-247.

For UNII-1, UNII-2 and UNII-2C bands, we have also reviewed the original test report (report no.
14U17203-2A) and are hereby attesting that all the current technical requirements are still met
and all applicable test procedures remain the same. Therefore, the original test report is still
applicable and no additional testing is done.

5.3. MAXIMUM OUTPUT POWER
The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5745 - 5825 802.11n HT20 18.45 69.98

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes right and left dipole PCB antennas with a maximum gain of 2.85 dBi and 3.09
dBi respectively.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Atheros Radio Test 2 (ART2-GUI).
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5.6. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected as worst-case scenario.

Worst-case data rate as provided by the manufacturer was:
11n HT20 (5.8 GHz band): MCS9

The EUT is for desktop applications; all radiated testing was performed with EUT laid out in
desktop configuration.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo X201 R9-6KTFV N/A
Laptop AC Adapter Lenowvo ADLX65NCT2A | 11S45N032371ZH3B4HPD N/A
I/O CABLES

1 AC 2 UsS 115V Unshielded 1.8m N/A

2 DC 1 DC Unshielded 1.8m N/A

3 Ethernet 1 RJ45 Unshielded 1.5m N/A
TEST SETUP

The EUT is connected to a laptop via an Ethernet cable during the tests and software exercised
the radio card.
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SETUP DIAGRAM FOR TESTS

AC/DC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List

Description Manufacturer Model T No. | Cal Date | Cal Due

Radiated Software UL ULEMC Ver 9.5, June 6, 2015

Conducted Software UL ULEMC Ver 9.5, May 17 2012

Bilog Antenna 30-1000MHz Sunol JB1 130 09/01/15 09/01/16
Horn Antenna 1-18GHz ETS 3117 136 03/03/15 03/03/16
Horn Antenna 18-26GHz ARA SWH-28 98 12/17/14 12/17/15
Horn Antenna 26.5- 40GHz ARA MWH-2640/B 90 07/28/15 07/28/16
Preamp 10kHz-1000MHz HP 8447D 10 01/16/15 01/16/16
Preamp 1-8GHz Miteq AMEF-4D-01000800-30-29P (782 10/22/15 10/22/16
Preamp 1-26.5GHz Agilent 8449B 404 04/13/15 04/13/16
Amplifier, 26-40GHz Miteq NSP4000-SP2 88 04/07/15 04/07/16
Spectrum Analyzer 3kHz - 44GHz |Agilent N9030A 907 05/15/15 05/15/16
Spectrum Analyzer 9kHz - 40GHz |HP 8564E 106 08/14/15 08/14/16
Coaxial Switchbox Agilent SP6T 927 03/03/15 03/03/16
3GHz HPF Micro-Tronics HPM17543 487 01/31/15 01/31/16
5GHz LPF Micro-Tronics LPS17541 482 01/16/15 01/16/16
6GHz HPF Micro-Tronics HPS17542 483 01/16/15 01/16/16
EMI Test Receiver Rohde & Schwarz|ECSI 7 212 08/07/15 08/07/16
Power Meter Agilent N1911A T1268 06/07/15 06/07/16
Power Sensor Agilent N1921A 1223 06/07/15 02/06/16
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 789033 D02 v01, Section B.

6 dB Emission BW: KDB 789033 D02 v01, Section C.2.

99% Occupied BW: KDB 789033 D02 v01, Section D.

Conducted Output Power: KDB 789033 D02 v01, Section E.3.a (Method PM), and KDB 662911
D01 v02r01.

Power Spectral Density: KDB 789033 D02 v01, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and
G.5.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11n HT20 CDD 0.504 0.548 0.920 91.97% 0.36 1.984

DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 CDD MODE
B gilnt Spectrum Anslzer - Swept S == 1 =]

gilent Spectrum Anal,
L s RF

PNO: Fast ._._.‘ Trig: Free Run

IFGain:Low

Atten: 10 dB

Frequency

CETP AAAAA

10 dBidiv
Log

Ref 106.99 dBpV

Auto Tune|

Center Freq|
5.785000000 GHz|

StartFreq

5.785000000 GHz

Stop Freq|

5.785000000 GHz

Center 5.785000000 GHz
Res BW 8 MHz

#VBW 50 MHz

504.0 us (A) 0.19dB

868.0 us

96.12 dBuV

548.0 us (A) -1.02dB

msa | i) Alignment Completed
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8.2. 802.11n HT20 CDD 2Tx MODE IN THE 5.8 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS

Channel|Frequency| 6 dBBW | 6 dB BW |[Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.712 17.685 0.5
Mid 5785 17.631 16.929 0.5
High 5825 17.658 17.631 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 15:08:39 Feb 27, 2014

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

& Mki2 17.712 MHz
-1.77 dB

#Peak

Center Freq
5 74500000 GHz

Log

10
dB/

Offst

Start Freq
£.73150000 GHz

11.9

Stop Freq
5.75850000 GHz

1.6
dBm

#PAvg

CF Step
270000000 MHz
Auto tdan

Center 5.745 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 27 MHz
Sweep 20 ms (1001 pts)

Marker Trace
1 n
2R 1)
2h 4 0]

X, s
5730051 GHz
5736 117 GHz

17712 MHz

Amplitude

4.41 dBm
174 dBm

177 dB

Freq Offset
0.00000000 Hz

Signal Track
On off

6 dB BANDWIDTH, Chain 0 MID CH
i Agilent 15:05:20 Feb 27, 2014

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

& Mki2 17.631 MHz
-0.562 dB

#Peak

Center Freq
5 78500000 GHz

Log

10
dB/

Offst

Start Freq
£.77150000 GHz

11.9

dB

Dl

Stop Freq
5.79850000 GHz

0.8

dBm
#PAvg

CF Step
270000000 MHz
Auto tdan

Center 5.785 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 27 MHz
Sweep 20 ms (1001 pts)

Marker Trace
1 n
2R 1)
2h 4 0]

X A
5770051 GHz
5776 144 GHz

17 631 MHz

Amplitude
G6.82 dBm
0.5865 dBm
-0.62 dB

Freq Offset
0.00000000 Hz

Signal Track
On off
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6 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 15:12:49 Feb 27, 2014 BT |Fre§fChanne|

A Mkr2 17 658 MHz

Center Freg
Ref 30 dB Atten 30 dB -0.18 dB
#F'eeak — e £.562500000 GHz

Start Freq
5.81150000 GHz

Stop Freq
5.83850000 GHz

(II.3m CF Step

. 2.70000000 MHz
#PAvg Auto tlan

Center 5.825 000 GHz Span 27 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
Marker Trace X Az Amplitude
1 1 5519051 GHz 553 dBm
2R 11 5.216 144 GHz 051 dBm
Zh 11 17 652 MHz -0.18 dB

Freq Offsat
0.00000000 Hz

Signal Track
On Off

I:|

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 14:51:12 Feb 27, 2014 R T |Freg/Channsl

& Mkr2 17 B85 MHz Conter F
Ref 30 dB Atten 30 dB -0.10 dB enter req
#F'eeak — o £.74500000 GHz

Log

10 Start Freg
dB/ v iz cptrods 573150000 GHz
Offst

11.9
dB Stop Freq

DI 5.75850000 SHz
2.9
dBm CF Step
. 270000000 tHz

#PAvyg Auto tlan

Center 5.745 000 GHz Span 27 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
b arker Trace X Pis Amplitude
1 1 5730051 GHz 3.08 dBm
2R 11 5736 117 GHz -2.06 dBm
24 1 17 625 MHz -0.10 dB

Freq Offsat
0.00000000 Hz

Signal Track
On Off

——————————————————————————————————— |

[Copyright 2000-2010 Agilent Technologies ]
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6 dB BANDWIDTH, Chain 1 MID CH
# Agilent 14:45:25 Feb 27, 2014 R T |Ereg/Channel

& Mki2 16.929 MHz

Center Freq
Ref 30 dB Atten 30 (B -0.35 dB
#Seak — S 5.78500000 GHz

Start Freq
£.77150000 GHz

Stop Freq
£.79850000 GHz

CF Step
270000000 MHz
Auto hdan|

Center 5.785 000 GHz Span 27 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)

Marker Trace > Ais Amplitude
1 1 5779051 GHz 7.49 dBm
2R (4] S.776 522 GHz 0.42 dBm
28 & 0] 16.920 MHz -0.325 dB

Freq Offset
0.00000000 Hz

Signal Track
On off

6 dB BANDWIDTH, Chain 1 HIGH CH
4 Agilent 14:38:32 Feb 27, 2014 R T |Ereg/Channel

A Mkr2 17 631 MHz

Center Freg
Ref 30 dB Atten 30 dB -0.01 dB
#F'eeak — e £.562500000 GHz

Start Freq
5 61150000 GHz

Stop Freq
5.83850000 GHz

;Il.im CF Step

270000000 tHz
Auto hdan

#PAvyg

Center 5.825 000 GHz Span 27 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
b arker Trace X Pis Amplitude

1 1 5519051 GHz 4.05 dBm

2R (1 5816 144 GHz -1.27 dBm
24 (4] 17 631 MHz -0.01 dB

Freq Offsat
0.00000000 Hz

Signal Track
On Off

——————————————————————————————————— |

[Copyright 2000-2010 Agilent Technologies ]
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FCC ID: SBVRMO009 IC: 5373A-RM009

8.2.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5745 17.59 17.58
Mid 5785 17.65 17.68
High 5825 17.60 17.63
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 14:59:32 Feb 27,2014

R T

|FrequhanneI |

Ch Freg 5.745 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

I Center Freq
574500000 GHz

Start Freq
£.73000000 GHz

Ref 30 dBm Atten 30 dB

#Samp)

Stop Freq

5.76000000 GHz

Log

10

dB/

CF Step

Offst

3.00000000 MHz

11.9

dB

flan

Freq Cffset

Center 5.745 00 GHz

L
Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth Occ BY % Pwr
17.5857 MHz * o8

Transrit Freq Errar -45.082 kHz
 dB Bandwidth 20.333 MHz*

99.00 %
-26.00 dB

Signal Track
On Oiff

99% BANDWIDTH, Chain 0 MID CH
i Agilent 14:5755 Feb 27, 2014

R T

|FrequhanneI |

Ch Freg 5.785 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

I Center Freq
576500000 GHz

Ref 30 dBm Atten 30 dB

| Start Freq
£.77000000 GHz

#Samp)

Stop Freq

Log

5.80000000 GHz

10

dB/

Uﬁst_)

11.9

dB |

CF Step
| 3.00000000 MHz
;l Auto Ian

Freq Cffset

Center 5.785 00 GHz

Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth Occ BY % Pwr
17.6523 MHz * o8

Transrit Freq Errar -45.404 kHz
 dB Bandwidth 25.210 MHz*

99.00 %
-26.00 dB

Signal Track
On Oiff

Page 20 of 55

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 15:00:14 Feb 27, 2014 E T |Fre§fChanne| I

- Center Freq
ChFrey 5825 GHz Trig  Free |l 2 52500000 GHz

Occupied Bandwidth Averages: 100 I |

Start Freq

551000000 GHz
Ref 30 dBm Atten 30 dB
#Samp| Stop Freq
Log 5.54000000 GHz
10 TR Lt ad
dB/ ot i I T b Ll CF Step
Offst 3.00000000 MHz
A T it Man

dB - -
Frag Offset
0.00000000 Hz

Center 5.825 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % ||[on off

17.5976 MHz xdB 2600 dB

Transmit Freq Errar -41.995 kHz
¥ dB Bandwidth 21.229 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
¢ Agilent 14:33:39 Feb 27, 2014 R T [Freq/Channel |

| |
ChFreq 5745 GHz Tig_Free | . ﬁ?SSEEuFéeHCl

Oceupied Bandwidth Averages: 100 I
| Start Freq
£.73000000 GHz
Ref 30 dBm Atten 30 dB
#Samp Stop Freq
Leg 5.76000000 GHz

10
dB/ LA PR A PR MR UL AN T A T CF Step

Offst 3.00000000 MHz

119
dB

J|JAuto Man

Freq Offset
000000000 Hz

Center 5.745 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % ||[on off

17.5842 MHz xdB  -26.00dB

Transrit Freq Errar -41.092 kHz
 dB Bandwidth 20.056 MHz*
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

99% BANDWIDTH, Chain 1 MID CH

e Agilenf 14:34:45 Feb 27,2014

R T

|FrequhanneI |

Ch Freg 5.785 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 30 dBm Atten 30 dB

#Samp)

Log

10

Center Freq
576500000 GHz

Start Freq
£.77000000 GHz

Stop Freq
£.80000000 GHz

dB/

Offst

11.9

dB

|
Center 5.785 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
Sweep 20 ms (1001 pts)

CF Step
3.00000000 MHz
uto hdan|
Freq Cffset
0.00000000 Hz

Occupied Bandwidth
17.6771 MHz

-54.376 kHz
25210 MHz™

Transrit Freq Errar
# dB Bandwidth

Occ BYY % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oiff

99% BANDWIDTH, Chain 1 HIGH CH

d Agilent 14:35:54 Feb 27, 2014

R T

|FrequhanneI |

Ch Freg 5.825 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
£.82500000 GHz

Ref 30 dBm Atten 30 dB

| Start Freqg
551000000 GHz

#Samp)|

Log

Stop Freqg
5.84000000 SHz

10

dB/

Offst

11.9

dB

CF Step
3.00000000 MHz
i||Auta hdan

Frag Offset

Center 5.825 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
Sweep 20 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth
17.6254 MHz

-36.746 kHz
20,328 MHz™

Transmit Freq Errar
¥ dB Bandwidth

Occ BWW % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

8.2.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

IC RSS-247 6.2.4 (1)

For the 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.

DIRECTIONAL ANTENNA GAIN

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.85 3.09 2.97
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.97 30.00
Mid 5785 2.97 30.00
High 5825 2.97 30.00
Duty Cycle CF (dB)| 0.36 Included in Calculations of Corr'd Power

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 5745 15.00 14.70 18.22 30.00 -11.78
Mid 5785 15.00 15.15 18.45 30.00 -11.55
High 5825 14.05 13.80 17.30 30.00 -12.70
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

8.2.3. MAXIMUM POWER SPECTRAL DENSITY (PSD)

LIMITS

FCC §15.407 (a) (3)

IC RSS-247 6.2.4 (1)

For the 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.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 [ Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.85 3.09 5.98
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REPORT NO: 15U21732-E2V2

DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009

IC: 5373A-RM009

RESULTS

Antenna Gain and Limits

Channel [ Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 5.98 30.00
Mid 5785 5.98 30.00
High 5825 5.98 30.00
Duty Cycle CF (dB)| 0.36 Included in Calculations of Corr'd PSD
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)
Low 5745 1.576 1.737 5.028 30.000 -24.972
Mid 5785 1.015 0.713 4.237 30.000 -25.763
High 5825 0.509 0.722 3.987 30.000 -26.013
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

PSD, Chain 0

PSD, Chain 0 LOW CH
e Agilent 10:32:69 Oct 23, 2015 R T |Freg/Channel

Mkr1 5.742 40 GHz Certer E

erter Freq

Rel 20 dBm #Atten 20 dB 1576 dBm || - o 0 G
#hvg

Stait Freq

573000000 GHz

Stop Freq

576000000 GHz

CF Step
3.00000000 MHz
Auto Man
100

w1 s2 Freq Cifset
53 Fs 0.00000000 Hz
AA

aff): .
ETun Signal Trac(I:(.f

Swp On

Center 5.745 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pts)

PSD, Chain 0 MID CH
% Agilent 10:40:35 Oct 23, 2015 R T [|Ereg/Channel

Mkr1 5.778 70 GHz Certer F

erter Freq

Rel 20 dBm #Atten 20 dB 1.015dBm_l - 28200000 GHz
#hvg

Stait Freq

577000000 GHz

Stop Freq

5.80000000 GHz

CF Step
3.00000000 MHz
Auto Man
100

w1 s2 Freq Cifset
53 Fs 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cif

Swp

Center 5.785 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

PSD, Chain 0 HIGH CH
e Agilent 10:42:47 Oct 23, 2015 R T |Freg/Channel

Mkr1 5.821 05 GHz Certer F

erter Freq

Rel 20 dBm #Atten 20 dB 0509 dBm _fl - 200000 GHz
#Avg

Stait Freq

581000000 GHz

Stop Freq

584000000 GHz

CF Step

3.00000000 MHz
Auto Man
100
W1 52 Freq Cifset
53 FS 0.00000000 Hz
AA
aff): .
ETun Signal Track
On Cif

Swp

Center 5.825 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pis)

PSD, Chain 1

PSD, Chain 1 LOW CH
W Agilent 10:35:40 Oct 23, 2015 R T |Freg/Channel

Mkr1 5.738 25 GHz Certer E

erter Freq

gzl 20 dBm #Atten 20 dB 1.737 dBm £ 74200000 GLp
g
Log

10 Start Freq

dB/ . SRR I P 5.73000000 GHz
Ofist

1 Q
dB Stop Freq
576000000 GHz

CF Step
T 3.00000000 MHz

#PAvg Auto Man

100

w1 52 Freq Cifset
53 FS 0.00000000 Hz
AA

nfi):
F‘Tlun Signal Track
Cif

On

Swp

Center 5.745 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

PSD, Chain 1 MID CH
- Agilent 10:38:16 Oct 23, 2014 R T |Freg/Channel

Mkr1 5.789 75 GHz Certer F

erter Freq

Rel 20 dB #Atten 20 dB 0.713 dB
N o en 1| 5.78500000 GHz

#hvg

Stait Freq
577000000 GHz
Stop Freq
580000000 GHz

CF Step
3.00000000 MHz
Auto Man

100

W1 52 Freq Cifset
53 Fs 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On of

Center 5.785 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pts)

PSD, Chain 1 HIGH CH
W Agilent 10:44:03 Oct 23, 2015 R T |Freg/Channel

Mki1 5.822 60 GHz Certer F

erter Freq

Rel 20 dBm #Atten 20 dB 0.122dBm_f} . oo 00000 GHz
#Avg

Stait Freq

581000000 GHz

Stop Freq

584000000 GHz

CF Step
3.00000000 MHz
Auto Man
100

w1 52 Freq Cifset
53 FS 0.00000000 Hz
AA

nfi):
F‘Tlun Signal Track_
Swp On Cif

Center 5.825 00 GHz Span 30 MHz ‘
#Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016

IC: 5373A-RM009

9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

9.2. TX ABOVE 1 GHz 802.11n HT20 CDD 2TX MODE IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

1,”:LJL Fremont,S5m Cham ber B 21 Oct 2B15 B9:37:38
2

Restricted Bandedge

Project Number:15U21732
on ne .
T with Loptop PC

25 T3MH=/
Freguency (GHz)

REU/UBY Ref/fttn  Dot/Avg Ty tods Posi

Ronge (GH=) e Sueop Pts  1Supa/it Position Fange (GH=) RBL/UB Ref/fittn  Dot/fvg Typs Susop Pts  #Supe/fode  Position
1:5.628°5.755  IMCEdB) /3 T07/18 PEAK/Par AvgCRNS)  Omecc(futod BOAI  HAKH 352 dega H | 2:5.625 5,755 e JER/Pur 252 dege H

HE6eBD/3M @7/18 AUg(RMS)  2Bnceotfutc) EBA1  1BATAV

BondEdge 5888 UNIT 5625-5725MHz 15_289 Limit - Horizontal JW.TST 42484 28 Dot 2815 Rev 9.5 24 Jun 201%

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/FIt DC Corr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuvim)
2 5.713 45.15 Pk 35 -21 0 59.15 - - 74 -14.85 252 396 H
1 5.715 41.89 Pk 35 -21 0 55.89 - - 74 -18.11 252 396 H
5 5.715 31.87 RMS 35 -21 .36 46.23 54 -7.77 - - 252 396 H
6 5715 32.05 RMS 35 -20.9 .36 46.51 54 -7.49 - - 252 396 H
3 5.725 56.67 Pk 35 -20.8 0 70.87 - - 782 -7.33 252 396 H
4 5.725 59.51 Pk 35 -20.9 0 7361 - - 782 -4.59 252 396 H

Pk - Peak detector

RMS - RMS detection
BandEdge 5800 UNII 5625-5725MHz 15 209 Limit - Horizontal_JW.TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

LOW CHANNEL RESTRICTED, VERT

UL Fremont,5m Chomber B 21 Oct 2P15 09:25:04

12
Restricted Bandedge
= Project Number: 15021732
i Client:Sonos Inc.
Config:EUT with Leptop PC
Mode ! HT28 2TX, 5745 MHz
195 Tested by:Tom Chen
gl:
85
2 4
N Peak Linit (dBUU/r
> 7l7\ o
3
[as)
o
65 2
©
Average Limit (dBul/m)
55 3 }
4|:
35
5.625 1 3MH=z/ 5.755
Frequency (GHz)
Range (G2) REU/UBN  Ref/fitn Det/vg Type Sucep Plo  Toupe/tode Position Ronge (GH) REWABI  Ref/fttn  Det/fug Type Sweep Pto  ¥Sups/Mods Position
BondEdge 5888 UNII 5625-5725MHz 15_209 Linit ~ Uertical _JW.TST 42484 28 Oct 2815 Rev 9.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF 1345 “AmpICDITFItr/P. DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) F:z:tl\\"/)g (dB/m) ad (dB) g;idv\/ﬂmg) (dBuVim) (B) (dBuVIm) (dB) (Degs) (cm)
1 5.715 45.47 Pk 35 -21 0 59.47 - - 74 -14.53 328 291 \
2 5.715 47.89 Pk 35 -20.9 0 61.99 - - 74 -12.01 328 291 \
5 5.715 34.45 RMS 35 -21 .36 48.81 54 -5.19 - 328 291 \
6 5.715 35.23 RMS 35 -20.9 .36 49.69 54 -4.31 - - 328 291 \
3 5.725 61.55 Pk 35 -20.8 0 75.75 B - 78.2 -2.45 328 291 \
4 5.725 63.38 Pk 35 -20.9 0 77.48 - - 78.2 -72 328 291 \

Pk - Peak detector

RMS - RMS detection
BandEdge 5800 UNII 5625-5725MHz 15_209 Limit - Vertical_JW.TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZ

UL Fremont.5m Chombe

Marker Frequency Meter Det AF 1345 AMPpICBIIFItT/P DC Corr (dB) Correct ted Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Fz;:m)g (dB/m) ad (dB) (EET/‘/"’?) (dBuV/m) (dB) (dBuV/im) (dB) (Degs) (cm)
3 5.85 47 Pk 35.4 -20.9 0 61.5 - - 78.2 -16.7 164 169 H
4 5.85 49.48 Pk 35.4 -20.9 0 63.98 - - 78.2 -14.22 164 169 H
1 5.86 38.37 Pk 35.4 -20.9 0 52.87 - - 74 -21.13 164 169 H
5 5.86 29.15 RMS 354 -20.9 .36 44.01 54 -9.99 - - 164 169 H
6 5.86 30.05 RMS 35.4 -20.9 .36 44.89 54 -9.11 - - 164 169 H
2 5.861 41.28 Pk 35.4 -21 0 55.68 - - 74 -18.32 164 169 H

Pk - Peak detector

RMS - RMS detection
Bandedge 5800 UNII 5860-6000MHz15_209 Limit - Horizontal_JW.TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

UL Fremont,5m Chembe

HIGH CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AF 1345 AmPICHIFITP DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Fz;:i\\rl\)g (dB/m) ad (dB) (z;zt:/\/n’g) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
3 5.85 45.46 Pk 35.4 -20.9 0 59.96 - - 78.2 -18.24 144 378 \
4 5.85 48.24 Pk 354 -20.9 0 62.74 - - 78.2 -15.46 144 378 \
1 5.86 39.35 Pk 35.4 -20.9 0 53.85 - - 74 -20.15 144 378 \
5 5.86 30.22 RMS 35.4 -20.9 .36 45.08 54 -8.92 - 144 378 \
6 5.86 30.73 RMS 35.4 -20.9 .36 45.59 54 -8.41 - - 144 378 \
2 5.862 43.49 Pk 35.4 -20.8 0 58.09 - - 74 -15.91 144 378 \

Pk - Peak detector

RMS - RMS detection
5825 HT20_V_14.5_-8.dat 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL
~UL Fremont,5m Chomber B 21 Oct 2815 14:48:58
Radioted Emissions 3-Meters

Project Number: 15021732
Client:Sonos Inc
Config{EUT uith Laptop PC
Mode:H128 2TX, 5745 MHz
95 Tested [by:Tom Chen

B

185

85

Peak Limit (dBuU/m)

75

INIT Non-Restricted €

65

(dBulU/m)

Avg Limit (dBulU/m)
55 -

45

L aAN A e

18
Frequency (GHz)

Range (Griz) RELI/UBU Ref/Attn  Det/Avg Type eep Pts  #5wps/fode FPosition Range (Griz)
1:1-5.08 MC-6dB) /30 87/D PEAK/Pur Avg(RHS)  ZBnsec(futo) 691  MAXH 0 . 5:6.15-18

REW/UE Ref/Attn  Det/Avg Type ep Pts  #5ups/Mode Position
£ g MC-6B)/30  §1/8 PERK/P WAt 836
3:5.08-6.15 1HC-6E) /3K G7/18 PEAK/Par Avg(RHS) a8l MAXH

Sue
[l Pur Avg@RMS)  Auto 8 dege H

5745 HT28 14.5 -1 .6.dat 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

VERTICAL

UL Fremont,5m Chomber B 21 Oct 2815 14:48:58

Rodioted Emissions 3-Meters

Project Number: 15021732
Client;Sonos Inc.
ConfigiEUT with Laptop PC
Mode:H128 2TX, 5745 MHz
Tested by:Tom Chen

Peak mit (dBulU/m)

INIT Non-Restrictec

(dBulU/m2

Avg Limit (dBulU/m)

]
Frecuency (GHz)

Range (6Hz) RE/UBU Ref/Attn Det/Avg Type Suesp Pts #3ws/Mode Fosition Ronge (GHz) RBM/UBY Ref/Attn Det/Avg Type Sueep Pt #5ups/Mode  Position

5745 HT28_14.5 -1.6.dat 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

Trace Markers

[ P In -
waer | Freaeor | g | pa | feres | Rl oecor | GRSt | G e | G| udge | mesvicss | wagn | Amen | |
(dBuv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

7 *5 50.66 PK-U 34 -29.9 0 54.76 - - 74 -19.24 68.2 -13.44 124 116 H
*5 44.49 ADR 34 -29.9 .36 48.95 54 -5.06 - - - - 124 116 H

1 *5 53.34 PK-U 34 -29.9 0 57.44 - - 74 -16.56 68.2 -10.76 236 176 \
*5 48.03 ADR 34 -29.9 .36 52.49 54 -1.51 - - - - 236 176 \

5 *5.36 46.82 PK-U 34.4 -19.9 0 61.32 - - 74 -12.68 68.2 -6.88 312 203 Vv
*5.36 37.61 ADR 34.4 -20 .36 52.37 54 -1.63 - - - - 312 203 \

6 *5.4 48.51 PK-U 34.5 -19.8 0 63.21 - - 74 -10.79 68.2 -4.99 309 274 Vv
*5.4 37.98 ADR 34.5 -19.9 .36 52.94 54 -1.06 - - - - 309 274 Vv

2 5.24 46.49 PK-U 34.3 -19.3 0 61.49 - - - - 68.2 -6.71 312 290 \
3 5.253 46.33 PK-U 34.3 -19.5 0 61.13 - - - - 68.2 -7.07 315 286 Vv
4 5.304 47.04 PK-U 34.4 -19.5 0 61.94 - - - - 68.2 -6.26 315 276 \

* - indicates frequency in CFR15.205 Restricted Band.
PK - Peak detector

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

MID CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B 21 Oct 2B15 @9:49: 36

I
Rodioted Emissions 3-Meters

o5 ETDJect Number : 15021732

ient :Sonos Inc.
Config:EUT with Laptop PC
Mode:HTR2B 2TX, 5785 MH=z
g5 Tested by:Tom Chen

Peak Limit (dBuU/m)
75

INIT Non-Restricted

65

(dBulU/m2

Avg Limit (dBuU/m)
55 =

- -~

.
LMMWW

I
Frecuency (GHz)

Range (Griz) REI/UBW Ref/Attn  Det/Avg Type E Pts  #5wps/fode Position Range (GHz) REW/UB Ref/Attn  Det/Avg Type Sueep R
5.08 M(-6dB) /30K 87/B PEAK/Por Avg(RMS)  15Bnesc(Auto) 6081 HAKH §-360csgs H | 5:6.15-18 HC-6c8)/30k  81/D PERK/Fiir Ing(RIS)  d5dncec(Auto) 18k
< H

ts #5ups/Mode  Position
1:1- g W 6-360
3:5.68-6.15 1H(-6dB) /38K 67/18 PEAK/Par Avg(RHS nsec(futo) 5301 MAKH

dege H

FCC PartiSC All 56Hz UNII and DTS Spurious Emissions with Averoge Scon.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

VERTICAL

UL Fremont,Sm Chomber B 21 Oct 2815 d9:49: 36

N
Roadioted Emissions 3-Meters

195 Project Number: 15U21732

Client:Sonos Ine.
Config:UT with Leptop PC
Mods:HT2B 2TX, 5785 MHz
g5 Tested oy:Tom Chen

85

Peak mit dBul/m)

75

UNII Non-Restricted C

(dBulU/m2

Avg Limit (dBulU/m)

2
Freouency (GHz)

Range (6fiz) REWUBU  Ref/Attn Det/Avg Tupe Sueep Pls fowps/fode Fosition Range (6iz) REWURW  FRef/Attn Det/fvg Type Sucep Pte #5ups/fode Position

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Secon.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

Page 37 of 55

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016

IC: 5373A-RM009

Trace Markers

Marker Frequency Meter Det AF 1345 AmpICbI/ DC Corr Corrected Avg Limit Margin Peak Limit PK UNIT Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (@B) (dBuv/m) (dB) (dBuVim) (dB)

9 *3.857 45.9 PK-U 33.4 -32.9 0 46.4 - - 74 -27.6 68.2 -21.8 260 210 H
*3.857 38.43 ADR 33.4 -32.9 .36 39.29 54 -14.71 - - - - 260 210 H

10 *5 53.57 PK-U 34 -29.9 0 57.67 - - 74 -16.33 68.2 -10.53 124 103 H
*5 48.54 ADR 34 -29.9 .36 52.10 54 -1.00 - - - - 124 103 H

2 *3.856 46.14 PK-U 33.4 -32.9 0 46.64 - - 74 -27.36 68.2 -21.56 248 246 \
*3.857 39.79 ADR 33.4 -32.9 .36 40.65 54 -13.35 - - - - 248 246 \

3 *5 52.38 PK-U 34 -29.9 0 56.48 - - 74 -17.52 68.2 -11.72 38 250 \
*5 46.86 ADR 34 -29.9 .36 51.32 54 -2.68 - - - - 38 250 \

6 *5.362 40.08 PK-U 34.4 -19.6 0 54.88 - - 74 -19.12 68.2 -13.32 196 163 \
*5.358 28.31 ADR 34.4 -19.6 .36 43.47 54 -10.53 - - - - 196 163 \

7 *5.442 48.7 PK-U 34.5 -20.3 0 62.9 - - 74 -11.1 68.2 -5.3 225 171 \4
*5.44 36.55 ADR 34.5 -20.4 .36 51.01 54 -2.99 - - - - 225 171 \4

11 *11.57 41.74 PK-U 38.4 -24.6 0 55.54 - - 74 -18.46 68.2 -12.66 132 240 H
*11.57 27.42 ADR 38.4 -24.6 .36 41.58 54 -12.42 - - - - 132 240 H

8 *11.57 44.84 PK-U 38.4 -24.6 0 58.64 - - 74 -15.36 68.2 -9.56 158 306 \
*11.57 30.56 ADR 38.4 -24.6 .36 44.72 54 -9.28 - - - 158 306 \

1 3.196 48.12 PK-U 32.4 -32.8 0 47.72 - - 68.2 -20.48 357 286 \
4 5.178 45.35 PK-U 34.2 -19.2 0 60.35 68.2 -7.85 226 167 \
5 5.321 46.72 PK-U 34.4 -19.5 0 61.62 68.2 -6.58 333 195 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

HIGH CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B 21 Oct 2B15 12:11:88

I
Rodioted Emissions 3-Meters

\o5 ETDJect Number: 15021732

ient:Sonos Inc.
ConfigiEUT with Laptop PC
Mode:HTPB 2TX, 5825 MHz
g5 y:Tom Chen

Peak Limit (dBuU/m)

75

INIT Non-Restricted

65

(dBulU/m2

Avg Limit (dBuU/m)
55 =

MJ»WNNMW

I
Frecuency (GHz)

Range (Griz) REI/UBW Ref/Attn  Det/Avg Type E Pts  #5wps/fode Position Range (GHz) REW/UB Ref/Attn  Det/Avg Type Sueep R
5.08 M(-6dB) /30K 87/B PEAK/Por Avg(RMS)  15Bnesc(Auto) 6081 HAKH §-360csgs H | 5:6.15-18 HC-6c8)/30k  81/D PERK/Fiir Ing(RIS)  d5dncec(Auto) 18k
< H

ts #5ups/Mode  Position
1:1- g W 6-360
3:5.68-6.15 1H(-6dB) /38K 67/18 PEAK/Par Avg(RHS nsec(futo) 5301 MAKH

dege H

FCC PartiSC All 56Hz UNII and DTS Spurious Emissions with Averoge Scon.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

VERTICAL
UL Fremont,Sm Chomber B 21 Oct 2815

Roadioted Emissions 3-Meters

195 Project Number: 15U21732

Client:Sonos Ine.
Config:EUT with Loptop PC
Mods:HTZ2B 2TX, 5825 MHz
g5 Tested by:Tom Chen

B

85

Peak mit dBul/m)

75

UNII Non-Restricted C

(dBulU/m2

Avg Limit (dBulU/m)

2
Freouency (GHz)

Range (6fiz) REWUBU  Ref/Attn Det/Avg Tupe Sueep Pls fowps/fode Fosition Range (6iz) REWURW  FRef/Attn Det/fvg Type Sucep Pte #5ups/fode Position

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Secon.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

Trace Markers

Marker Frequency Meter Det AF 1345 Amp/ChI/ DC Corr Correcte Avg Margin Peak PK UNIT Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (B) d Limit (d8) Limit Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) Reading (dBuV/m) (dBuV/m) (d8) (dBuV/m) (dB)
(dBuvim)

5 *5 53.27 PK-U 34 -29.9 0 57.37 - - 74 -16.63 68.2 -10.83 130 103 H
*5 48.14 ADR 34 -29.9 .36 52.60 54 -1.40 - - - - 130 103 H

1 *5 54.37 PK-U 34 -29.9 0 58.47 - - 74 -15.53 68.2 -9.73 235 189 Vv
*5 48.68 ADR 34 -29.9 .36 53.14 54 -.86 - - - - 235 189 \

4 *5.36 49.13 PK-U 34.4 -20 0 63.53 - - 74 -10.47 68.2 -4.67 312 296 \
*5.36 38.95 ADR 34.4 -20 .36 53.71 54 -.29 - - - - 312 296 Vv

7 *5.444 48.2 PK-U 34.5 -20.4 0 62.3 - - 74 -11.7 68.2 -5.9 314 199 \
*5.446 36.03 ADR 34.5 -20.4 .36 50.49 54 -3.51 - - - - 314 199 Vv

6 5.2 47.18 PK-U 34.3 -19.4 0 62.08 - - - - 68.2 -6.12 323 177 H
2 5.2 44,91 PK-U 34.3 -19.5 0 59.71 - - - - 68.2 -8.49 275 167 \
3 5.321 48.35 PK-U 34.4 -19.4 0 63.35 - - - - 68.2 -4.85 313 293 Vv

* - indicates frequency in CFR15.205 Restricted Band.
PK - Peak detector

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

9.3. WORST-CASE ABOVE 18GHz

SPURIOUS EMISSIONS 18 — 26 GHz

Emissions

e I SUUZ1S17

(dBulo |l ts) Hor izonto

-
R TE Ty
A \I_\.-nl,.\_v\\’“{,_WL.M.-\‘_-_w,,“tf.-\_uﬂ\ﬂ‘p-_\l_w(‘\-n"*‘.‘.f\v""‘ e

[ Pange () FEAE

¥agaMade  Lobal
111826 Hi-381/H WH Hor izonta:

Pefffitn  Detfivg Tip Sumep s
E) FEAKY I6heecifta) | 282

18-266GHz Te=t.TST 38915 6 Jon 2815

Frequency

T Fage i

(GH=z2

IS Paeffttn  Detfig Ty

Aev 9.5 16 Hor

Page 41 of 55

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

n:EUT w/ Laptop

ase
4 SN:D Vu

(dBulolte) Uertical

Frequency (GHz)

ety T e Fla ¥hgatade  Labal T Range (iHz) 3 Pty ¥eprMode Lokl

18-266GHz Te=t.TST 38915 6 Jon 2815 Aev 9.5 16 Hor

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 18.4 41.63 Pk 324 -25.2 -9.5 39.33 54 -14.67 74 -34.67

2 23.925 43.43 Pk 33.4 -24 -9.5 43.33 54 -10.67 74 -30.67

3 24,581 42.87 Pk 33.9 -24.1 9.5 43.17 54 -10.80 74 -30.80

4 19.012 42.5 Pk 32.2 -24.7 9.5 40.5 54 -13.5 74 -33.5

5 21.224 42.4 Pk 331 -25 9.5 41 54 -13 74 -33

6 23.356 42.63 Pk 334 -24.7 9.5 41.833 54 -12.17 74 -32.17

Pk - Peak detector
18-26GHz Test. TST 30915 6 Jan 2015

Rev 9.5 16 Mar 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

SPURIOUS EMISSIONS 26 — 40GHz

vissions

e I SUUZ1S17

a g ol iy b Wl.w.i.m;\).'aw‘
""""*-"‘“"'“m'.z-,_uuw-ww?mwuw-w.w,ﬂ\.-w;MmuNuJ.Lwv'\i&wTwM-‘-«‘.w.Wu'-.'-*-".“'W"'"*%‘“" e e S

(dBulo |l ts) Hor izonto

Frequency (GH=z)
PR Pef/fitn  Datiieg Gty Fia TapaMade Lol T Fage i Refifin  Delifg Tye =
W-3ENH IR PR HZwecliuta) B0 NAH tor izontal

E6-48GHz Test.TST 38915

Emissions

e I SUUZ1S17

(dBulolte) Uertical

Frequency (GHz)

[T — Fia fhgatade  Lobal T Roge i [y Sumep

E6-48GHz Test.TST 38915
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuVolts)
1 27.888 46.77 Pk 35.8 -31.4 -9.5 41.67 54 -12.30 74 -32.30
2 34.562 49.3 Pk 37.4 -33.2 -9.5 44 54 -10 74 -30
3 34.018 49 Pk 36.9 -32.9 -9.5 43.5 54 -10.5 74 -30.5
4 26.956 46.37 Pk 35.5 -31.2 -9.5 41.16 54 -12.83 74 -32.83
5 33.031 48.23 Pk 36.7 -32.6 -9.5 42.83 54 -11.16 74 -31.16
6 37.459 51.7 Pk 37.3 -33 -9.5 46.5 54 -7.5 74 -27.5

Pk - Peak detector
26-40GHz Test.TST 30915 6 Jan 2015
Rev 9.5 16 Mar 2015
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

9.4. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: 15U21732-E2V2

FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

Trace Markers

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 55.585 51.05 Pk 7.1 -26.9 31.25 40 -8.75 0-360 400 H
4 55.585 57.74 Pk 7.1 -26.9 37.94 40 -2.06 0-360 100 \
2 250 53.72 Pk 11.5 -24.7 40.52 46.02 -5.5 0-360 100 H
5 250 48.93 Pk 11.5 -24.7 35.73 46.02 -10.29 0-360 300 \
3 750 39.96 Pk 20.6 -23.8 36.76 46.02 -9.26 0-360 200 H
6 750 44.1 Pk 20.6 -23.8 40.9 46.02 -5.12 0-360 100 \
Radiated Emissions
Frequency Meter Det AF T185 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth
(MHz) Reading Reading (dBuV/m) (dB) (Degs)
(dBuv) (dBuv/m)
55.5919 56.45 Qp 7.1 -26.9 36.65 40 -3.35 26
249.9981 41.02 Qp 11.5 -24.7 27.82 46.02 -18.2 26
750 39.49 Qp 20.6 -23.8 36.29 46.02 -9.73 26

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0

Decreases with the loganthm of the frequency.
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

RESULTS

6 WORST EMISSIONS

Line-L1 .15 - 30MHz

Trace Markers

Marker  Frequency Meter Det T24ILL1 LC Cables Corrected CISPR Margin to CISPR Margin to
(MHz) Reading (dB) 1&3 Reading 11/22 Limit (dB) 11/22 Limit (dB)
(dBuVv) (dB) dB(uVolts) Class B Class B
Quasi- Average
peak
1 573 46.56 PK .3 0 46.86 56 -9.14 - -
2 573 24.04 Av 3 0 24.34 - 46 -21.66
5 1.4235 22.97 PK .2 a1 23.27 56 -32.73 -
6 1.4235 12.48 Av .2 A 12.78 - - 46 -33.22
9 22.5465 46.9 PK .3 2 47.4 60 -12.6 - -
10 22.5465 12.48 Av 3 2 12.98 - 50 -37.02
Line-L2 .15 - 30MHz
Trace Markers
Marker  Frequency Meter Det T24ILL2 LCCables Corrected CISPR Margin to CISPR Margin to
(MHz) Reading (dB) 2&3 Reading 11/22 Limit (dB)  11/22 Limit (dB)
(dBuV) (dB) dB(uVolts) Class B Class B
Quasi- Average
peak
3 573 47.6 PK 3 0 47.9 56 -8.1 - -
4 573 25.66 Av 3 0 25.96 - - 46 -20.04
7 1.419 24.96 PK 2 A 25.26 56 -30.74 - -
8 1.419 12.95 Av 2 A 13.25 - - 46 -32.75
13 23.127 39.34 PK 3 2 39.84 60 -20.16 - -
14 23.127 35.2 Av 3 2 35.7 - - 50 -14.3
11 23.19 31.32 PK 3 2 31.82 60 -28.18 - -
12 23.19 31.32 PK .3 2 31.82 60 -28.18 - -
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016
FCC ID: SBVRMO009 IC: 5373A-RM009

LINE 1 RESULTS

UL Fremont, CA CE Room 7 Mo 2814 221811
: 1 : ol 1 Conducted RFI Uoltage

Project No:14U17283
Client Nome:S50N0S. INC
Mode | /Device :PLAY1

Test VUolt/Freq: 128U/ /68Hz
Test By R.ZHENG

Line-L1 dBCuloltsl

.11 | H | H H | | 11:@
Freguemncy [MH=]

Renge [MHzl Det RBUCHz] UBWLHzZ]  Sweep Lobel Ronge [HHz] Det  RBUCHz] UBWCHz]  Sweep
[:.15-38 PR/ A 1k n‘n te/d Stz Line-L1

File: ESHS528-CE |58K-3BMHz CISPR 11-22 Cluss B Siep Rewr TST
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REPORT NO: 15U21732-E2V2
FCC ID: SBVRMO009

DATE: FEBRUARY 28, 2016
IC: 5373A-RM009

LINE 2 RESULTS

7 Mor 2014

Conducted RFI Uoltage

Project No:14U17283
Client Nome:S0ONOS. INC
Mode | /Device:PLAYI

Test Uolt/Freq: 12BU/B0Hz
Test By:R.ZHENG

UL Fremont, CA CE Room 221911

Line-L2 dBCuUoltsD

.11 H | H H H | | 11:8
Freguency [MH=z

Ronge [MHz] Det RBUCHz UBWCHz]  Sweep Lakel
1:.15-38 PEAB 1Bk néa REER Lire-L1

Ronge [MHe] Det RBUCHz UBWCHz]  Sweep Label
2:.15-38 PR/ 1Bk n/n As/4 . 5kH Line-L2

File: ESHS526-CE |5BK-38MHz CISPR 11-22 Closs B Step Rowr TST
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REPORT NO: 15U21732-E2V2 DATE: FEBRUARY 28, 2016

FCC ID: SBVRMO009

IC: 5373A-RM009

12. ART POWER SETTINGS TABLE

FCC (Region 1)

Channel Frequency 11b 119 1in
149 5745 145
157 5785 15
165 5825 14.5

END OF REPORT
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