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 (Type1)

FCC ID: SBVRMO007
IC: 5373A-RM007

REPORT NUMBER: 15U21732- E1
ISSUE DATE: JANUARY 8, 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Revision History

Issue
Rev. Date Revisions Revised By
V1 1/8/16 Initial Issue 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-E1 DATE: JANUARY 8, 2016

FCC ID: SBVRMO007 IC: 5373A-RM007
TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ......eeeeeeeeesnnnnnnsnnnnnnssnnnnnnnnnsnnnsnsnssssssssssnnnnnns 4
2. TEST METHODOLOGY ....coiiiieceiiiiciiiisncccmsssssssrrssnnmmssssssssssemssmmmnssssssssssssnnmmnsssssssssssnnnnnns 6
3. FACILITIES AND ACCREDITATION ... oeoeccciiirrsccceessss s e s e s ssmcms s s s e s s s s snmmmnssssssssensnnnnnns 6
4. CALIBRATION AND UNCERTAINTY ...ciciiiiciiicrirrssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnes 6
4.1. MEASURING INSTRUMENT CALIBRATION .....ccoeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeee e 6
4.1.  SAMPLE CALCULATION ... 7
4.2.  MEASUREMENT UNCERTAINTY ...ttt ettt eaaaaeeean 7

5. EQUIPMENT UNDER TEST .....coiiiiiiiiciriiirrrrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnsnnes 8
5.1, DESCRIPTION OF EUT ...ttt ettt e ettt st e e e e e e e aaataaaaaaaaannnns 8
5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE .........coovveeeeeeeeeeeeeieeeaaaaeee, 8
5.3, MAXIMUM QUTPUT POWER........o ettt taaeaaaaaneans 8
5.4. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt 8
5.5. SOFTWARE AND FIRMWARE. ...ttt ettt it e e e e aaeeeans 8
56. WORST-CASE CONFIGURATION AND MODE ............cooomeeeeeeeeeeeeeeeeeeeaaaeee 9
5.7. DESCRIPTION OF TEST SETUP. ...ttt vttaeeaaaaaeeans 10
6. TEST AND MEASUREMENT EQUIPMENT ... e rrnreecces s s s e e s s mcmmnssssssssnnes 12
7. MEASUREMENT METHODS ..........oooiiiiecccccrserrrrrsmccmss s s s s en s s mmmmssssssssssssnmmmnsssssssssnnnnnnnns 13
8. ANTENNA PORT TEST RESULTS. ...t cccrerrrrrecccmes s s e rerssmcmsss s s s s s s snmmmssssssssssnsnnnnnns 14
8.1, ONTIME AND DUTY CYCLE ...ttt ettt a e 14
8.2. 802.11n HT20 CDD 2Tx MODE IN THE 5.8 GHz BAND.........cccovvvveeieeeeiieeeeceaann 15
8.2.1. B dAB BANDWIDTH. ... e et e e ea e e ees 15
8.2.1.  99% BANDWIDTH ... .t e e e e e e et e e e e eaaeeaaees 19
8.2.2.  OUTPUT POWER ...ttt e e e e e e e e e 23
8.2.3. MAXIMUM POWER SPECTRAL DENSITY (PSD) ..ccceeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 25

9. RADIATED TEST RESULTS ... ciiiireccccrssssrrrrssccmss s s s s e e s smmmmsssssss s s e s snmmmssssssssssnnnnnnnns 30
9.1, LIMITS AND PROCEDURE ...ttt ettt e ettt s e e e 30
9.2. TXABOVE 1 GHz802.11n HT20 CDD 2TX MODE IN THE 5.8 GHz BAND............... 31
9.3 WORST-CASE ABOVE 18GHZ oottt eeeeeaaa e 41
9.4, WORST-CASE BELOW 1 GHZ.uuueeeeeeeeeeeeeeeeeee ettt 45
10. AC POWER LINE CONDUCTED EMISSIONS ........ccccccmmmnnnnnnnnnnnnnnnnnnnnsnnsnnssssssssssnnnnnns 47
11, SETUP PHOTOS ... irirscccce s s s e s s smmmm s s s s s e e s s nmmm s s s s s s e s e s s nmmmnssssssseeennnmmnnnnnnnen 51
12. ARTPOWER SETTINGS TABLE ........... oo rrrrrccccssssss s e s e s s s s s e e e e e mmmmm 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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 1)
SERIAL NUMBER: B8-E9-37-E7-86-2C (Typel).
DATE TESTED: OCTOBER 20, 2015 to DECEMBER 11, 2015
APRIL 11, 2013 to FEBUARY 27, 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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4.1. 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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.2, 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%.

Page 7 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

EUT is an 802.11a/b/g/n, 2x2, 20 MHz channel bandwidth only.

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 reviewed the original test report (report no.
13U14836-2B) 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 20.37 108.89

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes right and left dipole PCB antennas with a maximum gain of 3.59 dBi and 3.29
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 as follows:
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.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description ManufactujModel Serial Number FCCID
Laptop Lenowvo X201 R9-6KTFV N/A
Laptop AC Adapter Lenovo ADLX65NCT2A | 11S45N032371ZH3B4HPD N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 2 Us 115V Un-shielded 1.8m N/A
DC 1 DC Un-shielded 1.8m N/A
3 Ethernet 1 RJ45 Un-shielded 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 UL EMC 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 AMF-4D-01000800-30-29P | 782 10/22/15 10/22/16
Preamp 1-26.5GHz Agilent 84498 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 SPeT 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

Page 12 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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
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 0.500 | 0.545 0.918 91.83% 0.37 2.000

DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 CDD MODE

il Agilent Spectrum Analyzer

RF ALIGN AUTO

11:49:00 AM Oct 20, 2015

q 5.745000000 GHz [
PNO: Fast —»— 1rig: FreeRun
IFGain:Low Atten: 6 dB

L
[Center Fre

#Avg Type: RMS

Frequency

v
DE[‘F

TRACE‘ 3456

Ref Offset 11.8 dB

10 dBidiv. Ref 7.00 dBm
Log

Auto Tune|

-3.00

-130

CenterFreq|

=230

5.745000000 GHz

pecin)

-430

StartFreq

-530

5.745000000 GHz

-630

-73a0

Stop Freq,

830

5.745000000 GHz

Center 5.745000000 GHz
Res BW 8 MHz

ke MODE TR 51|
1 N t

VBW 50 MHz

[ x|
1455 us
500.0 us (A)
544.5us (A)

-15.10 dBm
-1.20dB
047 dB

t (A)
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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
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.775 17.775 0.5
Mid 5785 17.730 17.685 0.5
High 5825 17.775 17.730 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH

e Agilent 11:26:08 Apr 11,2013 F T |Freg/Channel

A Mkr2 17775 MHz Certer E

) enter Freq

Ref 30 dBm Atten 30 dB 0.24 0B 5.74500000 GHz
#Peak

Loy

10 Start Freq

573150000 GHz

Stop Freq

575850000 GHz

CF Step
270000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.745 000 GHz Span 27 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.6 ms (601 pts)

6 dB BANDWIDTH, Chain 0 MID CH

e Agilent 09:86:36 Apr 11,2013 F T |Freg/Channel

& Mkr2 17.730 MHz Centor F
! efner Fred
Ref 30 dBm Atten 30 dB 0.86 d8 5.78500000 GHz
#Peak
Loy
10 Start Freq
£.77150000 GHz
i

Stop Freq
£.79850000 GHz

CF Step
270000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.785 000 GHz Span 27 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.6 ms (601 pts)
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6 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 12:14:53 Apr 11, 2013 BT |Fre§fChanneI I

A MK2 17 775 MHz

Ref 30 dBm Atten 30 dB -0.24 dB Center Freq
#Peak 552500000 GHz
Log

10 Start Freq
dB/ 551150000 GHz
Offst

11

dB . = Stop Freq
D1 553850000 GHz

3.0
dBm CF Step

270000000 MHz
LgAv Auto Man

V1 52 Freq Offset
53 FC 0.00000000 Hz
AA

i) .
FTun Signal Track

Swp On Off

Center 5.625 000 D GHz Span 27 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz Sweep 2.6 ms (601 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 11:50:52 Apr 11, 2013 BT |Fre§fChanneI I

4 Mkr2 17 775 WHz

Ref 30 dBm Atten 30 dB -0.B3 dB Center Freq
#Peak £.74500000 GHz
Log

10 Start Freq
dB/ £.73150000 GHz
Offst

1

dB : Stop Freqg
DI 575850000 GHz

0.4
dBm CF Step

2.70000000 tHz
Lgfv At lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

() .
FTun Signal Track

On Off

Center 5.745 000 GHz Span 27 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz Sweep 2.6 ms (601 pts)

Swp
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6 dB BANDWIDTH, Chain 1 MID CH

e Agilent 10:13:00 Apr 11, 2013 R T |FregiChannel

& Mkr2 17.635 MHz Center F

) enter Freq

Ref 30 dBm Atten 30 dB 02098 N - 78500000 GHz
#Peak

Start Freq

577150000 GHz

Stop Freq

£.79850000 GHz

CF Step
270000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 5.785 000 GHz Span 27 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.6 ms (601 pts)

6 dB BANDWIDTH, Chain 1 HIGH CH
we Agilent 12:46:01 Apr 11, 2013 BT |Fre§fChanneI I

4 Mkr2 17 730 MHz

Ref 30 dBm Atten 30 dB -0.86 dB Center Freq
#Peak £.82500000 GHz
Log

10 Start Freq
dB/ £.51150000 GHz
Offst

1

dB ¢ Stop Freg
DI £.83850000 GHz

04
dBm CF Step

2.70000000 tHz
Lgfv At lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

() .
FTun Signal Track

Swp On Off

Center 5825 000 GHz Span 27 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz Sweep 2.6 ms (601 pts)
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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 17.8388| 17.9264
Mid 5785 17.9908 | 18.0926

High 5825 17.8278| 17.8673
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH

we o Agilent 11:29:02

Apr 11,2013

R T

|FrequhanneI |

Ch Freq

Occupied Bandwidth

5.745 GHz

Trig  Free

Averages: 100 I

Center Freq
574500000 GHz

| Start Freq
£.72000000 GHz

Ref 30 dBm

Atten 30 dB

#Samp

Stop Freq

Loy

577000000 GHz

10

dB/

CF Step

Offst

11
dB

£.00000000 fHz
uto hdan|

Freq Offset

Center 5.745 00 GHz
#Res BW 470 kHz

#VBW 1.5 MHz

Span 50 MHz
#Sweep 100 ms {601 pis)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.8388 MHz

-60.425 kHz
22.944 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off

99% BANDWIDTH Chain 0 MID CH

He Agilent 11:11:3

Apr 11,2013

R T

|FrequhanneI |

Ch Freq

5.785 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I

Center Freq
578500000 GHz

| Start Freq
£.76000000 GHz

Ref 30 dBm

Atten 30 dB

#Samp

Stop Freq

Loy

5.81000000 GHz

10

dB/

CF Step

Offst
1"

dB

£.00000000 fHz
uto hdan|

| Freq Offset

Center 5.785 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 50 MHz
#Sweep 100 ms {601 pis)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.9908 MHz

-73.255 kHz
30.326 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

99% BANDWIDTH Chain 0 HIGH CH

He Agilent 12:17:21 Apr 11,2013

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

5.825 GHz

Trig

Free

Averages: 100

Ref 30 dBm

Atten 30 dB

#Samp

Center Freq
582500000 GHz

Start Freq
580000000 GHz

Stop Freq
£.85000000 GHz

Center 5.825 00 GHz
#Res BW 470 kHz

#VBW 1.5 MHz

Span 50 MHz

#Sweep 100 ms 601 pts)

CF Step
500000000 MHz
uto

Freq Offset
0.00000000 Hz

Transmit Freg Error
¥ dB Bandwidth

Occupied Bandwidth
17.8278 MHz

Dec BYY % Pwr
¥ dB

-71.881 kHz
22.574 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWI
H Agilent 11:52:05

DTH Chain 1 LOW CH

Apr 11,2013

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.745 GHz

Trig

Free

Averages: 100

Center Freq
£.74500000 GHz

Ref30 dBm

Atten 30 dB

| Start Freq
572000000 GHz

#Samp

Log

Stop Freqg
577000000 GHz

10

dB/

CF Step

Offst
1
dB

N =

£.00000000 MHz
tlan)

Freq Offset

:

Center 5.745 00 GHz
#Res BYW 510 kHz

#VBW 1.5 MHz

Span 50 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
x dB

17.9264 MHz

-93.375 kHz
24,454 MHz"

99.00 %
-26.00 dB

Signal Track
Off

On
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

99% BANDWIDTH Chain 1 MID CH

- Agilent 10:27:38 Apr 11,2013

FrequhanneI

Ch Freq
Occupied Bandwidth

5.785 GHz

Tn Free Center Freq
4 576500000 GHz
Averages: 100

Ref 30 dBm

Atten 30 dB

#Samp

Start Freq
£.76000000 GHz
Stop Freq
£.81000000 GHz

e

Center 5.785 00 GHz
#Res BW 560 kHz

#VBW 1.6 MHz

Span 50 MHz

#Sweep 100 ms {601 pis)

CF Step
£.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
18.0926 MHz

Occ BYY % Puwr
¥ dB

-06.734 kHz
32.485 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWI
- Agilent 12:47:04

DTH Chain 1 HIGH CH
Apr 11,2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.825 GHz

Trig  Free

Averages: 100

Center Freq
582500000 GHz

Ref30 dBm

Atten 30 dB

| Start Freq
£.80000000 GHz

#Samp

Stop Freqg
585000000 GHz

o
b

CF Step

Lk

45.00000000 MHz
A

Freq Offset

Center 5.525 00 GHz
#Res BYW 510 kHz

#VBW 1.5 MHz

Span 50 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
x dB

17.8673 MHz

-90.085 kHz
22.955 MHz"

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 3.44
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power

(MHz) (dBi) (dBm)

Low 5745 3.44 30.00

Mid 5785 3.44 30.00

High 5825 3.44 30.00
Duty Cycle CF (dB)| 0.37 Included in Calculations of Corr'd Power

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 14.29 14.18 17.62 30.00 -12.38
Mid 5785 16.85 17.12 20.37 30.00 -9.63
High 5825 15.12 15.38 18.63 30.00 -11.37
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 6.45
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 6.45 29.55
Mid 5785 6.45 29.55
High 5825 6.45 29.55
| Duty Cycle CF (dB)| 0.37 |[Included in Calculations of Corr'd PSD |
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)
Low 5745 -1.491 -0.887 2.202 29.550 -27.348
Mid 5785 1.079 1.247 4.544 29.550 -25.006
High 5825 0.030 0.947 3.893 29.550 -25.657
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 11:12:13 Now 2, 2015

L

| Measure

Ref 15 dBm

APY3.60182315),TC, Conducted B
Atten 28 oB

Mkrz 5.748 65 GHz
-1.491 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

Center 5.745 08 GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

ACP

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH

- Agilent 11:21:28

Nowv 2, 2815

L

| Measure

Ref 15 dBm

APY3.60182315),TC, Conducted B

Atten 28 oB

Mkrz 5.780 18 GHz
1.673 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.785 08 GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE

: JANUARY 8, 2016
IC: 5373A-RM007

PSD, Chain 0 HIGH CH

- Agilent 11:37:18

Now 2, 2815

L

Measure

Ref 15 dBm

APv3.6(102315),TC, Conducted B
Atten 20 oB

Mkrz 5.520 48 GHz
9.038 dBm

#Avg
Log

19
dB/

Offst
12.5

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.825 @6 GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1081 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 11:15:29

Mov 2, 26815

L

| Measure

Ref 15 dBm

APw3.6(1682315),TC, Conducted B

Atten 28 dB

Mkr2 5.739 88 GHz
—8.887 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.745 86 GHz
#Res BH 510 kHz

#4BH 1.5 MHz

Span 56 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of?2
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

PSD, Chain 1 MID CH

- Agilent 11:19:29 Nov 2, 2015 L | Measure

APw3.6(182315),TC, Conducted B Mkre 5.790 88 GHz

Ref 15 dBm Atten 28 dB 1.247 dBm Meas Off

#Avg

Log

14 &

4B/ Channel Power

Offst

125

dB Occupied BH
—= ‘ ACP

#PRvg

108
L5 Multi Carrier
30 Power
AR
l?%)n Power Stat
CCDF
Swp
Center 5.785 86 GHz Span 50 MHz ‘ 1"‘;]{"2’
#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1001 pts)
I

PSD, Chain 1 HIGH CH
s Agilent 11:43:48 Nov 2, 2015 L
Meas Off

APv3.6(182315),TC, Conducted B Mkr2 5.820 18 GHZ‘

Ref 15 dBm Atten 20 4B @.947 dBm

#Avg

Log

Lo Channel Power

dB/

0ffst

12.5

dB ‘ Occupied BH
‘ ACP

#PAvg

160

WL s2 Multi Carrier

S3FS Power

AA
f%)n Power Stat
CCDF

Swp

Center 5.825 00 Ghz Span 50 MHz ‘ 1"‘0’{"2’

#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U21732-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016

IC: 5373A-RM007

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) (uV/m)at3 m (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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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

12:UL Fremont,5m Chamber B 20 Oct 2815 13:19:40
Restricted Bondedge
= Project Number: 15021732
N Client:Sonos Inc.
ConfigiEUT with Leptop PC
Mode:HTZ28 2TX, 5745 MHz
185 Tested by:Tom Chen
gli
85
‘e
~ Peak Linjit (dBulU/n
> 7:
3
[25)
<
E)lf\
Average iLimit (dBul/ml
55
4|:
35
5.625 T 3MH=z/ 5.755
Frequency (GHz)
Range (6Hz) RBLI/UBW Ref/Attn  Det/Avg Type Sueep Fls  #Sups/fode Position Range (GHz) EED Ref/Attn Det/fvg Type Sueep Pts  3Sups/Mode Position
1:5.655.75  MC6B)/H  IBI/IB  PEAK/Par Avg(RNS)  Dmeec(fute) OB MAKH 53 dege 293 o 2:5.6255.755  IM(-6B)/3H 07/ BUER/Pur Rvg(RMS)  2BncectPute) 9B 1BETAUG 53 cege 203 cn
BondEdge 5888 UNII 5625-5725MHz 15 289 Linit - Horizonta JWl.TST 42484 28 Oct 2815 Rev 9.5 24 Jun 2815

Trace Markers

Warker Frequency Weter Det AFT3d5 AmpICHIFIITP DC Corr (dB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) T;:iic'g (dB/m) ad (dB) (';:a‘r:’irns‘;' (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
2 5.714 50.12 Pk 35 -20.8 0 64.32 - - 74 -9.68 53 293 H
1 5.715 46.58 Pk 35 -21 0 60.58 - - 74 -13.42 53 293 H
5 5.715 34.94 RMS 35 -21 .37 49.31 54 -4.69 - - 53 293 H
6 5.715 35.96 RMS 35 -21 .37 50.33 54 -3.67 - - 53 293 H
3 5.725 58.1 Pk 35 -20.8 0 72.3 - - 78.2 -5.9 53 293 H
4 5.725 59.68 Pk 35 -20.9 0 73.78 - - 78.2 -4.42 53 293 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremont,5m Chomber B 28 Oct 2B15 12:19:33
Restricted Bandedge
= Project Number: 15021732
i Client:Sonos Inc.
Config:EUT with Leptop PC
Mode ! HT28 2TX, 5745 MHz
195 Tested by:Tom Chen
g 5
85
< Peak Linit C(dBuU/n %
> 7 =4
5 sl
[as)
Z
65 g é g
Average Limit (dBul/m) i
55 = :
@
45
35
5.625 1 3MH=z/ 5.755
Frequency (GHz)
Range (@) REI/UBW  Ref/Attn Det/Avg Tupe Sueep Pis  Foups/fode Fosition Range (GH) REU/UBN  Ref/Attn  Det/Avg Tope Susep Pts  $5ups/fode Fosition
BondEdge 5888 UNIT 5625-5725MHz 15 209 Limit - Usrtical _Ju.TST 42484 28 Oct 2815 Rev 9.5 24 Jun 2815
Trace Markers
Warker Frequency Weter Det AFT345 AmpICBUFITP OC Corr (dB) Corrected Average Limit Wargin Peak Limit PK Wargin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuV) (dBuV/m)
2 5.713 50.25 Pk 35 -20.9 0 64.35 - - 74 -9.65 313 290 \
1 5.715 50.62 Pk 35 -21 0 64.62 - - 74 -9.38 313 290 \
5 5.715 37.19 RMS 35 -21 .37 51.56 54 -2.44 - - 313 290 \
6 5.715 37.68 RMS 35 -20.9 .37 52.15 54 -1.85 - - 313 290 \
4 5.724 63.76 Pk 35 -20.9 0 77.86 - - 78.2 -.34 313 290 \
3 5.725 60.03 Pk 35 -20.8 0 74.23 - - 78.2 -3.97 313 290 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZ

UL Fremont

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) T:;zic)s (dB/m) ad (dB) (zgmi/n:) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
3 5.85 54.32 Pk 35.4 -20.9 0 68.82 - - 78.2 -9.38 61 286 H
4 5.85 55.96 Pk 35.4 -20.9 0 70.46 - - 78.2 -7.74 61 286 H
1 5.86 43.15 Pk 35.4 -20.9 0 57.65 - - 74 -16.35 61 286 H
5 5.86 31.13 RMS 35.4 -20.9 .37 46.00 54 -8.00 - - 61 286 H
6 5.86 32.14 RMS 35.4 -20.9 .37 47.01 54 -6.99 - - 61 286 H
2 5.863 46.66 Pk 35.4 -20.7 0 61.36 - - 74 -12.64 61 286 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

HIGH CHANNEL RESTRICTED, VERT

UL Fremont

Trace Markers

Warker Frequency Weter Det AFT3d5 AmpICHIFIITP DC Corr (dB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) T::‘ic's (dB/m) ad (dB) (';:z:‘c:’i/n"g“ (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
3 5.85 58.34 Pk 35.4 -20.9 0 72.84 - - 78.2 -5.36 318 285 \
4 5.85 61.59 Pk 35.4 -20.9 0 76.09 - - 78.2 -2.11 318 285 \
1 5.86 49.55 Pk 35.4 -20.9 0 64.05 - - 74 -9.95 318 285 \
5 5.86 37.65 RMS 35.4 -20.9 .37 52.52 54 -1.48 - - 318 285 \
6 5.86 37.43 RMS 35.4 -21 .37 52.20 54 -1.80 - - 318 285 \
2 5.866 53.56 Pk 35.4 -20.9 0 68.06 - - 74 -5.94 318 285 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

~UL Fremont,5m Chomber B 28 Oct 2815 14:35:
Radioted Emissions 3-Meters

= Project Number: 15021732

18 Client;Sonos Inc.

ConfiglEUT with Laptop PC

Mode:HT28 2TX, 5745 MH=z
95 Tested |by:Tom Chen

B

85

Limit C(dBuU/m2

75

INIT Non-Restricted €

65

(dBulU/m)

fvg Limit (dBuU/m)

55

45

35

,Wwww

18
Frequency (GHz)

Range (6Hz) REU/UBH Ref/Attn Det/A Fts  #5ups/Mode Range (GHz)
1:1-5.08 1H(-6dB) /32 87/0 PEAK/Par Avg(RHS) 601 MAKH 5:6.15-18

REW/UE Ref/Attn  Det/Avg Type
5 3 £ ) MC-6B)/30  §1/8 PERK/Pur fivg
3:5.08-6.15 1M(-6dB) /38K §7/18 PEAK/] RIS futo 5081 HKH

Sueep Pts  #5ups/Mode Position
[l q@RHS)  futo sk MAXH -360degs H

be. TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

VERTICAL

UL Fremont,5m Chomber B 28 Oct 2815 14:35:57

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

be. TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

1 *1.597 57.29 PK-U 28.8 -35.2 0 50.89 - - 74 -23.11 - - 0 212 v
*1.597 37.11 ADR 28.8 -35.2 .37 31.08 54 -22.92 - - - - 0 212 \

3 2.654 46.31 PK-U 32.7 -33.5 0 45.51 - - - - 68.2 -22.69 318 233 \
4 *4.92 47.82 PK-U 34.1 -31.1 0 50.82 - - 74 -23.18 - - 134 182 \
*4.92 39.64 ADR 34.1 -31.2 .37 42.91 54 -11.11 - - - - 134 182 \

5 *5 50.05 PK-U 34 -29.9 0 54.15 - - 74 -19.85 - - 50 216 \
*5 41.57 ADR 34 -29.9 .37 46.04 54 -7.98 - - - - 50 216 \

8 *11.49 40.29 PK-U 38.3 -25.4 0 53.19 - - 74 -20.81 - - 213 392 \
*11.49 27.01 ADR 38.3 -25.4 .37 40.28 54 -13.74 - - - - 213 392 \

2 2.126 52.28 PK-U 31.6 -35 0 48.88 - - - - 68.2 -19.32 286 256 \
9 25 48.77 PK-U 325 -34.1 0 47.17 - - - - 68.2 -21.03 244 154 H
6 5.2 46.21 PK-U 34.3 -19.5 0 61.01 - - - - 68.2 -7.19 234 105 \
7 5.28 45.44 PK-U 34.3 -19.6 0 60.14 - - - - 68.2 -8.06 149 220 \

* - 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

MID CHANNEL

HORIZONTAL

L FREMONT, 3m Chamb

']D:.
188

36|

#m) Horizontal

(Bl

OE".RD:I:IC'.&;“A:EIZ ond 075 Spuricus Enissions with Averoge Scon. TST 38915 17 Jun 2814

2 ]ni.l FREMONT, 3m Chamb

188

=150}
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/F DC Corr Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1.3 46.04 PK-U 29.9 -33.1 0 42.84 - - 74 -31.16 - - 149 137 H
*13 39.81 ADR 29. -33.1 .37 36.98 54 -17.02 - - - - 14 137 H
*1.063 55.64 PK-U 27. -33 0 49.94 - - 74 -24.06 - - 15 195 \
*1.065 40.71 ADR 27. -33 .37 35.38 54 -18.62 - - - - 15 195 \
*1.42 54.17 PK-U 28.5 -32.2 0 50.47 - - 74 -23.53 - - 224 24 \
*1.421 31.94 ADR 28.5 -32.2 .37 28.61 54 -25.39 - - - - 224 24 \
*4.96 47.26 PK-U 34 -28 0 53.26 - - 74 -20.74 - - 177 1 \
*4.96 36.24 ADR 34 -28 .37 4261 54 -11.39 - - - - 177 1 \
*5.44 49.21 PK-U 4.6 -19.9 0 63.91 - - 74 -10.09 - - 94 185 \
*5.44 37 ADR 4.6 -19.9 .37 52.07 54 -1.93 - - - - 94 185 \
52 44.59 PK-U 4.3 -20.4 0 58.49 - - - - 68.2 -9.71 313 180 \
6.565 47.59 PK-U 5.6 -28 0 55.19 - - - - 68.2 -13.01 177 101 \

* - indicates frequency in CFR15.205 Restricted Band

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

HIGH CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber A 23 Oct 2815 12:86:49

I
Rodioted Emissions 3-Meters

105 Project Number: 15021732
Client:Sonos

ConfigiFUT with Latop

Mods:T1h HT28 5825 2Tx Type

95 Tested by:D.Uu

85

Limit (dBuU/m2
75

lon-Restrictec

65

(dBulU/m)

Limit ¢dBuU/m)
55 -

45

18
Frequency (GHz)

Ronge (&iz) REWUBU  Ref/Attn Det/Avg Tupe Sueep Pls #aups/fode Fosition Range (6iz) RGWUEH  FRef/Atin  Det/fvg Type Sucep Pte d5ups/fode Fosition
1:1-5.5 1HC-6dB) /30K (] PEAK/Pir Aug(RUS)  15BnsecCAuto) 601 MAKH B-360cegs H | 5:6.15-18 THC-508 /38K 7/8 PEAK/Pur AvgCRMS)  45dnsec(Auto) I8k M B-360dege H
3:5.88-6.15 1M(-6dB) / 38k a7/18 PEAK/Pur Avg(RMS)  4lmsec(futo) 5881  MAXH 8-36!

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 26815 Rev 9.5 24 Jun 2815

VERTICAL

~UL Fremont,5m Chomber A 23 Oct 26815 12:086:49

"
Radioted Emissions 3-Meters

185 Project Number: 15021732
Client:Sonos

ConfigiEUT with Latop

Mods:T1h HT2B 5825 2Tx Type |

95 Tested by:D.Uu

85

Peak Limit C(dBulU/m)
75

UNITI Non-Restricted C

65

(dBul/m)

Avg Limit (dBuU/m)
55

45

35

18
Frequency (GHz)

Range (6z) REU/UB Ref/ttn Det/Avy Type Suesp Pis #5wps/Mode FPosition Ronge (Gtiz) RBM/UBU Ref/Attn  Det/Avg Type Sueep Pte f5ups/Mode Fosition

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2015
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Radiated Emissions

Marker Frequency Meter Det AFTI36 Amp/Chl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2 *13 48 PK-U 28.8 -35.6 0 41.2 - - 74 -32.8 - - 235 202 H
*13 41.57 ADR 28.8 -35.6 .37 35.14 54 -18.86 - - 235 202 H
3 *14 47.32 PK-U 28.5 -35.2 0 40.62 - 74 -33.38 - - 183 198 H
*14 40.57 ADR 28.5 -35.2 .37 34.24 54 -19.76 - 183 198 H
6 *5 49.19 PK-U 34 -28.9 0 54.29 - - 74 -19.71 - - 326 205 \
*5 42.41 ADR 34 -28.9 .37 47.88 54 -6.12 - - - - 326 205 \
5 *5.131 45.43 PK-U 342 -20.8 0 58.83 - - 74 -15.17 - - 209 100 H
*5.132 333 ADR 342 -20.8 .37 47.07 54 -6.93 - 209 100 H
1 *10.875 33.78 PK-U 37.8 -22.1 0 49.48 - 74 -24.52 - - 304 202 H
*10.877 22.35 ADR 37.8 -22.1 .37 38.42 54 -15.58 - 304 202 H
7 *11.65 40.46 PK-U 38.2 -22.4 0 56.26 - - 74 -17.74 - - 151 158 H
*11.649 27.85 ADR 38.2 -22.4 .37 44.02 54 -9.98 - - - - 151 158 H
4 25 48.66 PK-U 321 -34.4 0 46.36 - - - - 68.2 -21.84 252 204 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

9.3. WORST-CASE ABOVE 18GHz

SPURIOUS EMISSIONS 18 — 26 GHz

P ottt st ont e b e a0 13 o e o N R g N RS o LR R R—
i 2 kT, Pt y A T
..,h.w‘,,l_,vM»'-..'.-ﬁi%vm.m'-"‘ e W Ay

(dBulo | ts) Hor izonto

A b M et R VT PR S S el st ARt
gt P A paton] & v
e s L i

(GH=z2

[ Bonge (k) PR Pef/fitn  Debiieg e = Fis B [ Rage G2 FEN Rel/ftn  Deliig Ty [
1:18-2b W-IEVH 9B PR W rta

1B-26GHz Tes=t.TST 38915

27 Oct 2815 18:18:53

RF Emissians

Order Numker: 15021732
Client:Sonos
Configuration:EUT with Loptop
Mode :lorst Case

Tested by / SN:L. Lora

Peok Limit (dBul/m)

Avg Limit CdBulU/m]

(dBulolte) VUertical

Frequency (GHz)

Ronge (6ftz) REUEH  Ref/fttn  Det/fug Tup uee) Fis #swps/Made  Lohel Ronge (@z) RBWUEN  FRef/iln  Det/ivg Ty uesy Pts 1Sups/Mode  Lobel

18-266Hz Test.TST 38915 6 Jon 2015 Rev 9.5 16 Mar 2815
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Trace Markers

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

1 18.346 40.97 Pk 324 -25.2 -9.5 0 38.67 54 -15.33 74 -35.33

2 21.237 41.43 Pk 33.2 -25.3 -9.5 0 39.83 54 -14.17 74 -34.17

3 23.249 43.67 Pk 335 -25 -9.5 0 42.67 54 -11.33 74 -31.33

4 19.792 41.7 Pk 32.6 -24.8 -9.5 0 40 54 -14 74 -34

5 21.017 42.77 Pk 324 -25.5 -9.5 0 40.17 54 -13.83 74 -33.83

6 25.001 44.07 Pk 34.2 -24.6 -9.5 0 44.17 54 -9.83 74 -29.83

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

Rev 9.5 16 Mar 2015
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

SPURIOUS EMISSIONS 26 — 40GHz

27 Dct 2815 18:35:42

RF Emissiaons

Order Number: 15021732
Client:Sonos

Configurat ion:EUT with Laptap
Mode :Worst Cose

Tested by / SN:L. Lara

Peak Limit (dBul/m)

Avg Limit CdBUU/m)

(dBullolts) Horizontal

Frequency (GHz)

Sneep Fls Wowpsfade  Lohel Range (GHiz) REWVBN  Ref/Atin  Detifvg Tun Suemn Pts fowps/liode  Lobel
2nsecthuta) 1803 HAIH Hor izantal

Range () REUABL  Ref/fttn Det/ivg Tup
1:26-40 M3 98 PEAK/ -

E6-4B6Hz Test.TST 38915 6 Jon 2815 Rev 3.5 16 Mar 2P15

27 Oct 2815 18:35:42

RF Emissiaons

Drder Number: 15021732
Client:Sonos
Configuration:EUT with Laptop
Made:Harst Case

Tested by / SN:L. Lora

Peak Limit (dBul)/m)

Avg Limit CdBul/ml

(dBulalts) Uertical

Frequency (GHz)

Ronge (Giz) RBUABH  Ref/Atin  Det/fvg Tup Sucep Fis #supsiMade  Lobel Ronge (Grlz) RBWVEN  Ref/Aiin  Det/fvg Tup Sucep Pts Sups/feds  Lobe

Eb-4B6Hz Test. T5T 38915 6 Jon 2815 Rev 9.5 16 Mar 2P15
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr DC Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)

1 26.388 47.23 Pk 35.5 -30.9 -9.5 0 42.33 54 -11.67 74 -31.67

2 32.821 49.03 Pk 36.6 -32.8 -9.5 0 43.33 54 -10.67 74 -30.67

3 37.685 51.4 Pk 37 -32.9 -9.5 0 46 54 -8 74 -28

4 28.105 46.87 Pk 35.8 -32 -9.5 0 41.17 54 -12.83 74 -32.83

5 31.011 47.57 Pk 35.9 -32.8 -9.5 0 41.17 54 -12.83 74 -32.83

6 35.385 49.5 Pk 37.8 -33.3 -9.5 0 44.5 54 -9.5 74 -29.5

Pk - Peak detector
26-40GHz Test. TST 30915 6 Jan 2015
Rev 9.5 16 Mar 2015
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

9.4. WORST-CASE BELOW 1 GHz

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

PLOT

UL Fremont,5m Chomber A 23 Oct 2B15 14:57:56

9

Rodioted Emissions — 3 Meters

Project Number: 15021732
B85 Client: Sonos

Config:EUT with Latop
Mode:Uorst Case Type |
75 Tested by:D,Uu

65

55

45

(dBul/m)

35

it

e,

168 1888
Frequency (MHz)

Ronge (PHz) REUABU  Ref/Aidn Det/Avg Ty

2 po Srecy Foupe/fod Range (1Hz) Ref /Atn Foupe/To
1:36-280 120(-6dB)/IN 97/ PEAK/LogPur-Video fnsec

o Pis e Position REW/UB Det/Avg Type Sweep Pts e Fosition
(huto) 4001 HOYH B-360degs H | 3:200-1080 128k(-6dB)/1H  G7/1B  PEAK/LogPur-Viden Jmsec(futo) 8001  HAWH 6-36degs H

FCC Part 15 Subpert C 38-1888MHz.TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815

PLOT

~UL Fremont,5m Chomber A 23 Oct 2815 14:57:56

9
Rodioted Emissions - 3 Meters

Project Number: 15021732

85 Client:Sonos
Config:EUT with Latop

Mode:Worst Case Type |
75 Tested by:D.Uu

65

55

(dBulU/m)

45
3

35

169 ' ’ 1890
Frequency (MHz)

Range (PHz) REU/UBU  Ref/fitn Dst/Avg Tupe Sucep Pls  foups/fede  Position Range (Hz) REWUBH  Rof/Attn  Det/Avg Tups Swcep Pts foups/lode  Position

FCC Part 15 Subport C 38-1888MHz.TST 38915 {5 Jul 2814 Rev 8.5 24 Jun 2815

Page 45 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-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
5 *124.9875 39.75 Pk 17.8 -30.4 27.15 43.52 -16.37 0-360 101 \
2 *250 51.91 Pk 15.4 -29.6 37.71 46.02 -8.31 0-360 101 H
6 * 250 51.17 Pk 15.4 -29.6 36.97 46.02 -9.05 0-360 101 \
3 30.6375 46.03 Pk 24.7 -31.2 39.53 40 -47 0-360 101 \
4 39.4775 51.16 Pk 18.3 -31.1 38.36 40 -1.64 0-360 101 \
1 98.425 47.28 Pk 13.7 -30.6 30.38 43.52 -13.14 0-360 199 H

Radiated Emissions

Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
30.6165 43.49 Qp 24.7 -31.2 36.99 40 -3.01 234 103 \Y
39.4674 48.62 Qp 18.3 -31.1 35.82 40 -4.18 85 115 \Y

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

Pk - Peak detector
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

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-E1
FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

RESULTS

6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont,

CA CE Room

8 Apr 2013 13:18:16

Conducted RFI Uoltage
Project Mo:lJut4B3b

Client Nome:Sonos
Mode |l /Device:Amoekba Ploy:l
Test Uolt/Freq:128U / BBHz
Test By:T. Wagoner

dBlulalt=sd Line-L1

* I!ﬂl"ll'lwlll\'uw.,

13

Freguency L[MH=z

Renge CHFz)
1453

Det  RBUCHz UBWCHz]  Sweep Lake| Range [MHz] et RBUCHz] UBWCHz]  Sweep
BETEN 2 Line-L1

PK/A

10k

n/o
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

LINE 2 RESULTS

UL Fremont, CA CE Room 8 Apr 2813 13:18:16
: : : bbb I Conducted RFI Uoltage

Project No:l3ut4836

Client Nome:Sonos
Mode | /Device:Amoeba Floy: |
Test Uolt/Freq:12BU / BBHz
Test By:T. Waganer

dBlulalt=sd Line-LZ

W'

\' Il '”

T ' L

Det  RBUCHz] VBWCHz]  Sweep Lakel Det  RBUCHz] UBWCHZ]  Sweep Lakel
PEAR 1k nfo RETER Line-L1 1 15-38 PE/B 1Bk n/o RETER:T Line-L2
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REPORT NO: 15U21732-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM007 IC: 5373A-RM007

Data

Project No: 13u14836
Client Name: Sonos
Model/Device: Amoeba Play:1
Test Volt/Freq: 120V / 60Hz
Test By: T. Wagoner

Line-L1.15 - 30MHz

LC Cables CISPR 11/22 CISPR
Detector 1&3.TXT [dB(uVolts)| ClassB Margin [11/22 Class [Margin
(dB) Quasi-peak B Average
0.591 51.23 PK . 0 51.33 56 -4.67 -
0.591 24.85 Av . 0 24.95 - - 46
4.8255 33.59 PK . 0.1 33.79 56 -22.21 -
4.8255 23.06 Av . 0.1 23.26 - - 46
7.3905 32.95 PK . 0.1 33.15 60 -26.85 -
7.3905 26.89 Av . 0.1 27.09 - - 50
11.463 28.17 PK . 0.2 28.57 60 -31.43 -
11.463 21.26 Av . 0.2 21.66 - - 50
23.1315 | 42.02 PK . 0.2 42.62 60 -17.38 -
23.1315 40.24 Av . 0.2 40.84 - - 50
24.3555 36.53 PK . 0.2 37.13 60 -22.87 -
24.3555 34.84 Av . 0.2 35.44 - - 50
Line-L2 .15 - 30MHz
0.6 51.37 PK . 51.47 56
0.6 26.11 Av . 26.21 -
6.7785 33.17 PK . . 33.37 60
6.7785 23.79 Av . . 23.99 -
9.339 32.93 PK . ) 33.13 60
9.339 23.15 Av . ) 23.35 -
20.2605 32.62 PK . ) 33.12 60
20.2605 27.78 Av . . 28.28 -
25.6965 32.84 PK . ) 33.64 60
25.6965 31.97 Av . . 32.77 -
PK - Peak detector
Av - Average detector

Test Meter
Frequency|Reading
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REPORT NO: 15U21732-E1

FCC ID: SBVRM007

DATE: JANUARY 8, 2016
IC: 5373A-RM007

12. ART POWER SETTINGS TABLE

FCC (Region 1)

Channel Frequency 1o 11g 1N
149 5745 14.5
157 5785 17
165 5825 15

END OF REPORT
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