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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS, INC.
223 E. DE LA GUERRA STREET
SANTA BARBARA, CA, 93101, USA

EUT DESCRIPTION: 802.11a/b/g/n 2x2 (HT20) CLIENT DEVICE
MODEL.: PLAY:1(TYPE 2)
SERIAL NUMBER: 1823314(RF) and B8-E9-37-58-33-4C-F (DFS)
DATE TESTED: FEBRUARY 26 to MARCH 10 and APRIL 09 to 10, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 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.

Approved & Released For

UL Verification Services Inc. By: Tested By:

Chin Pang Francisco Gernero

Senior Engineer Lab Technician

UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, RSS-GEN Issue 3,
and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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 X] Chamber D
[ ] Chamber B X] Chamber E
[ ] Chamber C [ ] Chamber F

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.

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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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

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

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/b/g/n 2x2 (HT20) Client Device.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11n HT20 14.22 26.42
5260 - 5320 802.11n HT20 21.54 142.56
5500 - 5700 802.11n HT20 21.25 133.35
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes left and right dipole PCB construction antennas with a maximum gain as
follow:

Antenna Ant. Gain (dBi)
Chain 0 3.59
Chain 1 3.29

54. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Atheros Radio Test 2 (ART2-GUI)

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Worst-case data rates as provided by the client were:
802.11n HT20mode: MCS9 26Mbps

The EUT was placed on normal orientation, standing position and all radiated emissions were
performed with the EUT as shown on the setup photo
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Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.

Page 9 of 116

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: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo X201 R9-3VIYR 10/05 DOC
AC-DC Adapter [Lenovo ADLX65NCT2A 11S45N0323ZLZH34A5EG [DOC
AC-DC Adapter [Sonos 112-00135 N/A DOC
/O CABLES
1/0O Cable List
Cable (Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 1 usS 115V Un-shielded 1.8m N/A
2 DC 2 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

Chamber - Inside Chamber - Cutside

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 Asset Cal Due
Antenna, Horn, 18 GHz ETS Lindgren (3117 C01006 1/6/2015
Preamplifier, 1000 MHz Sonoma 310N N02891 12/30/14
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 05/06/14
Antenna, Biconolog, 30MHz-1 GHz Sunol SciencedJB3 FO0168 03/28/15
Peak / Average Power Sensor Agilent /HP [E9323A FO0158 03/06/15
P-Series single channel Power Meter |Agilent/HP |N1911A FO0026 04/03/15
Spectrum Analyzer, PXA, 3Hz to 50GHz|Agilent N9030A F00121 01/21/15
Spectrum Analyzer, 40 GHz Agilent /HP [8564E C00951 07/29/14
RF PreAmplifier, 1-18GHz Miteq AFS42-00101800 -25-S-42 (FO0353 08/24/14
Antenna, Horn, 40 GHz ARA MWH-2640/B FO0194 05/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/15/14
LISN 30MHz FCC 50/250-25-2 C00626 01/17/15
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 08/20/14
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. 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)
5.2GHz Band
5200MHz HT20CH O 0.345 0.392 0.880 88.01% 0.55 2.899
5.3GHz Band
5300MHz HT20 CH O 0.347 0.393 0.883 88.30% 0.54 2.882
5.6GHz Band
5580MHz HT20 CH O 0.348 0.392 0.888 88.78% 0.52 2.874
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7.2 MEASUREMENT METHODS

26 dB Emission BW: KDB 789033 D01 v01r03, Section C.

99% Occupied BW: KDB 789033 D01 v01r03, Section D.

Conducted Output Power: KDB 789033 D01 v01r03, Section E.2.d (Method SA-2).

Power Spectral Density; KDB 789033 D01 v01r03, Section F.

Peak Excursion: KDB 789033 D01 v01r03, Section G.

Unwanted emissions in restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, H.5, and
H.6.

Unwanted emissions in non-restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, and
H.5.
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7.3. DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 5.2GHz

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DO SEMSE!INT] ALIGN AUTO 10:39:13 AM Feb 27, 2014

#Avg Type: RMS TRACE[] 54 5 B
T

Marker

n > Trig:Free Run
PNO: Fast |

= . BET|P MMM
IFGain:Low #Atten: 30 dB SelectMarker’

AMKkr3 392.0 ys| 3

Ref Offset 116 dB
10 dBidiy Ref 30.00 dBm 0.19 dB
zngn 3A4
I ﬁ@"’i‘ il FYTNTY S e

o.oo

-10.0

-200

=300

-400

600

-50.0

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 933.3 ps (1001 pts)

[MRRIMODE[TRE[SeLl < [ v [ _FUNCTION ] FUNCTIONWIDTH FUNCTIOH VALUE
t (A 3453 us (A)
t 1419 us
(8) 392.0us (A) )
1419 us 14.81 dBm Properties»|

DUTY CYCLE 802.11n HT20 5.3GHz

Agilent Spectrum Analyzer - Swept SA

RL RF S0 DO SEMSE!INT] ALIGN AUTO 11:19:53 AM Feb 27, 2014

#Avg Type: RMS TRACE[] 54 5 6
T

Marker

n > Trig:Free Run
PNO: Fast |

= . BET|P MMM
IFGain:Low #Atten: 30 dB SelectMarker’

AMKkr3 392.9 ys| 3
Ref Offset 116 dB
E%gBldiv Rfaf :ﬂieou dBm 0.28 dB

0

WEIEIlIl hﬂ“ & t

o.oo

-10.0

-200

=300

-400

600

-50.0

Center 5.300000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 933.3 ps (1001 pts)

[MRRIMODE[TRE[SeLl < [ v [ _FUNCTION ] FUNCTIONWIDTH FUNCTIOH VALUE
t (A 347.2us (A)
t 160.5 us
(8) 3929 us (A) )
1606 us 14.86 dBm Properties»|
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DUTY CYCLE 802.11n HT20 5.6GHz

Agilent Spectrum Analyzer - Swept SA
il RL RF 500 DO SEMSEINT] ALIGN AUTO

11:24:52 &M Feb 27, 2014

#Avg Type: RMS

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset11.5 dB
10 ¢Bidiv__Ref 30.00 dBm
Log

TRACE[T 325 6

Marker

EET\P

SelectMarker’
3

\ \
00 ‘ ‘

0.0

o.oo

-100

-200

=300

-400

-E00

600

Center 5.580000000 GHz

[er{wonel TR sel] % [ v ] FUNCTON ] FUNCTOUWDTH
t (4 348.1 us (A)
1549 us

t
t (A 3920us (4)
t 1549 us

Res BW 8 MHz #VBW 50 MHz Sweep 933.3 ps (1001 pts)

Span 0 Hz

FUNCTION VALLUE

Properties»

msc | Alignment Completed
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8. ANTENNA PORT TEST RESULTS

8.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 22.8 22.7
Mid 5200 22.6 22.7
High 5240 22.9 22.7
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26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RE S16 DO SEMSEINT BLIGN AUTO | 09:55055 AM Feb 27, 2014
#Avg Type: RMS TRACE[ 505 6 Marker

PNO: Wide [0 1h4: Free Run

p
[FGain:Low © #Atten: 30 dB DET|P KT

Select Markerb

AMKr1 22.80 MHz 1
Ref Offset 11.6 dB
lggBldiv Reef 2;.900 dBm 0.04 dB

\W\“Q:AZ

~2TSETEm|

e,

ol

Properties»

Center 5.18000 GHz Span 30.00 MHz
#Res BW 270 kHz #VBW 680 kHz #Sweep 100 ms (1001 pts)

MSG STATUS

BANDWIDTH Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RL FF Sie DC SENSE:INT| ALIGH AUTO! 09:58:28 4M Feb 27, 2014
#Avg Type: RMS TRACE[ 505 6 Marker
PNO: Wide T, 1H¢: Free Run

p
[FGain:Low © #Atten: 30 dB DET|P KT

SelectMarker.
AMKkr1 22.62 MHz 1
Ref Offset 11.5 dB
lggBldiv Reef 2;.900 dBm -0.62 dB

A2 ]

h,
™

Properties»

Center 5.20000 GHz Span 30.00 MHz
#Res BW 270 kHz #VBW 680 kHz #Sweep 100 ms (1001 pts)

MSG STATUS
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BANDWIDTH Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL FF S0Q  DC SEMSE:INT| ALIGN AUTO 10:04:40 A Feb 27, 2014
#Avg Type: RMS TRACE[ 3056 Marker

- 4‘ — Trig:Free Run TY
PNO: Wide T,
IFGain:Low  #Atten: 30 dB DET|P N KN

Ref Offset 116 dB AMKr1 22.92 MHz
1L%gdstdiv Ref 20.00 dBm 0.83d

Select Marker’
1

100

S

Properties»

Center 5.24000 GHz

Span 30.00 MHz
#Res BW 270 kHz #VBW 680 kHz #Sweep 100 ms (1001 pts)

STATUS

MSG

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

‘Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  DC SENSEINT) ALIGH AUTO 10:12:46 AM Feb 27, 2014

#Avg Type: RMS TACE[- 515 5 Marker

n 4‘ — Trig:Free Run TYPE|[]
PHO: Wide )
IFGaindLow © #Atten: 20 dB o i i

AMKr1 22.71 MHz
Ref Offset 11.5 dB
1ngdsmiv R;f 25.%0 dBm 1.23 dB

Select Marker’
1

/,#“v

1A2
jﬁ
ot

Properties»

Center 5.18000 GHz

Span 30.00 MHz
#Res BW 270 kHz #VBW 680 kHz #Sweep 100 ms (1001 pts)

STATUS

MSG
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

BANDWIDTH Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA

RL FF S0G OC SENSE!INT| ALIGNAUTO | 10:11:26 &M Feh 27, 2014
#Avg Type: RMS TRACE[ -3 5 5 Marker

PNO: Wide . 144g:Free Run T
\FGainiLow — #Atten: 20 dB i s

Sel(-;ctMark(-!rb
AMkr1 22.68 MHz 1
Ref Offset 11.5 dB

1L%gBldiv Reef 2(?.900 dBm 0.12dB

100

ik}

Properties»

Center 5.20000 GHz Span 30.00 MHz
#Res BW 270 kHz #VBIW 680 kHz #Sweep 100 ms (1001 pts)

MSG

STATUS

BANDWIDTH Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA

R i sue Do SENEEINT| BLIGNAUTO | 10:0809AMFeb2n, 2014 | .,
#Avg Type: RMS TRACE[- 345 6 Marker

PNO: Wide o 1rig:Free Run v

\FGaindow * #Atten: 20 dB oer[F N R Select Marker,
Ref Offset 11.5 dB AMEkr1 22.71 MHz 1
E%gBldiv Ref 20.00 dBm 0.39dB

100

000

Properties»

Center 5.24000 GHz Span 30.00 MHz
#Res BW 270 kHz #V/BW 680 kHz #Sweep 100 ms (1001 pts)

MSG

STATUS
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

LIMITS

None; for reporting purposes only.

8.1.2. 99% BANDWIDTH

RESULTS
Channel|Frequency] 99% BW 99% BW
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5180 17.6310 17.5950
Mid 5200 17.6830 17.5220
High 5240 17.5360 17.5120
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT ALIGN AUTO

10:26:40 AM Feb 27, 2014

Center Freq‘: 5.180000000 GHz

0 dB/div

—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 20 dB
Ref Offset 11.5 dB
Ref 10.00 dBm

Radio Std: None

Radic Device: BTS

Trace/Detector

1
Log

ooo

Clear Write

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Center 5.18 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power
17.631 MHz

-84.381 kHz
21.05 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

12.2 dBm

99.00 %
-26.00 dB

Average|

Max Hold

Min Hold|

Detector
Sample ¥
Man

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT ALIGN AUTO

10:25:00 AM Feb 27, 2014

Center Freq‘: £.200000000 GHz

10 dB/div

—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 20 dB
Ref Offset 11.5 dB
Ref 10.00 dBm

Radio Std: None

Radic Device: BTS

Trace/Detector

Log

ooo

Clear Write

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Center 5.2 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power
17.683 MHz

-38.035 kHz
20.74 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

12.2 dBm

99.00 %
-26.00 dB

Average|

Max Hold

Min Hold|

Detector
Sample ¥
Man
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

99% BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT ALIGN AUTO 10:2%:42AMFeb27,2004 [
Center Freq: 5.240000000 GHz Radio Std: None TracelDetector
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radio Device:BTS

Ref Offset 115 dB
10 dB/div Ref 10.00 dBm
Log
0.00

ClearWrite|

Average|

Max Hold

Min Hold|
Center 5.24 GHz Span 30 VMIHz

#Res BW 200 kHz #/BW 620 kHz #Sweep 100 ms

f : Detector|
Occupied Bandwidth Total Power 12.4 dBm Sample®

17.536 MHz Man

Transmit Freq Error 28.569 kHz OBW Power 99.00 %
x dB Bandwidth 19.63 NHz x dB -26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

Agilent Spectrum Analyzer - Occupied BW

0 RL RF S0G  DC SEMSE:INT ALIGN AUTO 101849 aMFeb27, 2014 [
[Center Freq 5.180000000 GHz | Center Freq:5.160000000 GHz Radio 5td: None Frequency
—— Trig: Free Run Avg|Held: 100,100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 115 ¢B
10 dB/div Ref 10.00 dBm
Log

000

CenterFreq
5.180000000 GHz

CF Step
3.000000 MHz
Center 5.18 GHz

Span 30 MHz{|auto Man
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 11.5 dBm Freq Offset
17.595 MHz otz

Transmit Freq Error -25.940 kHz OBW Power 99.00 %
x dB Bandwidth 19.07 MHz x dB -26.00 dB
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

99% BANDWIDTH, Chain 1 MID CH

SEMSE:INT ALIGN AUTO

10:20:11 AM Feb 27, 2014

| Center Freq: §.200000000 GHz

#IFGain:Low

Ref Offset11.5 dB
10 dB/div Ref 10.00 dBm

—— Ttig: Free Run Avg|Held: 100,100
#Atten: 20 dB

Radio Std: None

Radic Device: BTS

Frequency

Log ‘

ooo ‘

Center Freq
5.200000000 GHz

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

17.5622 MHz
-108.64 kHz
20.00 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

12.1 dBm

99.00 %
-26.00 dB

CF Step
3.000000 MHz

uto Man

Freq Offset
0 Hz|

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO

0:21:92 AM Feb 27, 2014

Center Freq: 5.240000000 GHz

#IFGain:Low

—— Trig:Free Run Avg|Hold: 100/100
#Atten: 20 dB

Ref Offset 11.5 dB

10 cBldiv Ref 10.00 dBm

Radio Std: None

Radio Device: BTS

Frequency

Log
0.00

Center 5.24 GHz
#Res BW 200 kHz
Occupied Bandwidth
17.512 MHz
-2.911 kHz
20.19 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

OBW Power
x dB

Span 30 VMIHz
#Sweep 100 ms

12.1 dBm

99.00 %
-26.00 dB

CenterFreq|
5.240000000 GHz|

CF Step
3.000000 MHz

Auto Man

Freq Offset
0Hz

Page 24 of 116

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: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

LIMITS

8.1.3. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel | Frequency Chain 0 Chain 1
(MHz) Power Setting | Power Setting
Low 5180 12.50 12.50
Mid 5200 12.50 12.50
High 5240 12.50 12.50
RESULTS
Average Power Results
Channel | Frequency Chain O Chain 1 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5180 9.90 10.40 13.17
Mid 5200 9.70 11.15 13.50
High 5240 9.60 11.45 13.63
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

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

Use this table for uncorrelated chains and unequal antenna gain

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 3.44

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

Use this table for correlated chains and unequal antenna gain

Chain O | 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: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 22.80 17.63 3.44 6.45
Mid 5200 22.68 17.68 3.44 6.45
High 5240 22.92 17.54 3.44 6.45
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.46 19.02 17.00 3.55 10.00 3.55
Mid 5200 17.00 22.47 19.03 17.00 3.55 10.00 3.55
High 5240 17.00 22.44 19.00 17.00 3.55 10.00 3.55
Duty Cycle CF (dB)| 0.55 [Included in Calculations of Corr'd Power & PPSD
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 5180 9.96 10.44 13.77 17.00 -3.23
Mid 5200 9.76 11.17 14.08 17.00 -2.92
High 5240 9.64 11.49 14.22 17.00 -2.78
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -1.61 -1.08 2.22 3.55 -1.33
Mid 5200 -1.76 -0.35 2.56 3.55 -0.99
High 5240 -2.05 -0.16 2.56 3.55 -0.99
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
fl RL RF S0Q  DC SEMSEINT] ALIGN AUTO 02:10:49 PMFeb 27, 2014

#Avg Type: RMS TRacE[l " .56
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE|a.
IFGain:Low #Atten: 20 dB DET|A

Frequency

Auto Tune|

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

o Center Freq|
5.180000000 GHz|

0.00

-10.0
200

StartFreq|
-30.0 5.165000000 GHz|
-40.0

-50.0
Stop Freq|

5.195000000 GHz|

&00

-700

Center 5.18000 GHz Span 30.00 MHz CF Ste,
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100 ms (601 pts) 3.000000 MHFz'

1 N SN R AN AV (0 THT—— FUNCTON Vel | Man
N f 5.180 00 GHz -3.6856 dBm Band Power 23.00 MHz 9957 dBm
N f 5.183 85 GHz -1.604 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
fl RL RF S0Q  DC SEMSEINT] ALIGN AUTO 02:09:06 PMFeb 27, 2014

#Avg Type: RMS TRACE 3456
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 20 dB DET

Frequency

Auto Tune|

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

o Center Freq|
5.200000000 GHz|

0.00

-10.0
200

StartFreq|
-30.0 5.185000000 GHz|
-40.0

-50.0
Stop Freq|

5.215000000 GHz|

&00

-700

Center 5.20000 GHz Span 30.00 MHz CF Ste,
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100 ms (601 pts) 3.000000 MHFz'

) Y SN R AR AV (0 THT—— FUNCTON Vel | S Man
N f 5.200 00 GHz 3.778 dBm Band Power 23.00 MHz 97566 dBm
N f 5204 85 GHz -1.755 dBm

Freq Offset|
0 Hz|
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF 508

SEMSEINT]

ALIGN AUTO 02:07:42 PMFeb 27, 2014

#Avg Type: RMS

Ref Offset 11.5 dB
Ref 20.00 dBm

10 dBidiv
Log

PNO:
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Wide —»—

Avg|Hold: 1001100

TRACE[L 23458
TYFE|A

Frequency

DET|A

10.0

o.0o0

-100

Auto Tune

CenterFreq|
5.240000000 GHz|

-200

-300

-400

500

StartFreq
5.225000000 GHz|

E00

-0

Stop Freq|
5.265000000 GHz|

Center 5.24000 GHz
#Res BW 1.0 MHz

5.240 00 GHz
5.243 65 GHz

#VBW 3.0 MHz*

FUNCTION
-3.917 dBm  Band Power
-2.049 dBm

Span 30.00 MHz
#Sweep 100 ms (601 pts)

FUNC FUNCTIO

[Auto

CF Step|
3.000000 MHz
Man|

23.00 MHz 9.63 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA
¢l RL RF 50 Q

SENSE:INT|

ALIGN AUTO 02:01:59 PMFeb 27, 2014

Ref Offset 115 dB

10 dB/div__ Ref 20.00 dBm
Log

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS
Avg|Hold: 1004100

Trig: Free Run
#Atten: 20 dB

3456
TYPE(A tkininichind
DET|4

100

0.00

-00

Frequency

Auto Tune

Center Frec
5.180000000 GH:

-200

-30.0

0ot

-50.0

0.0

-0

Center 5.18000 GHz
#Res BW 1.0 MHz

5.180 00 GHz
5.185 05 GHz

#/BW 3.0 MHz*

-3.088 dBm Band FPower
-1.077 dBm

Span 30.00 NMHz
#Sweep 100 ms (601 pts)

FUNCT

W ALUE
23.00 MHz

10.439 dBm

[Auto

Start Frec
5.165000000 GH:

Stop Frec
5.195000000 GH:

CF Steg

3.000000 MH:
Mar

Freq Offse!
OH:
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 500

SEMSEINT] ALIGN AUTO

02:03:36 PMFeb 27, 2014

IFGain:Low

PNO: Wide —»— 1rig:Free Run

#Avg Type: RMS
Avg|Hold: 1001100
#Atten: 20 dB

TRAGE

3456

Frequency

TYPE|&

DET|A MR KM

Ref Offset11.5 dB

10 dBidiv__ Ref 20.00 dBm
Log

Mkr2 5.203 45 GHz

-0.346 dBm

Auto Tune|

1n.0

0.00

Center Freq

-10.0

5.200000000 GHz|

=200

=300

StartFreq|

400

5.185000000 GHz|

-50.0

0.0

Stop Freq|

-700

5.215000000 GHz|

Center 5.20000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

#Sweep 100 ms (601 pts)

Span 30.00 MHz

CF Step
3.000000 MHz|

5.200 00 GHz
5.203 45 GHz

[ - 1 T

-2.409 dBm  Band Power
-0.346 dBm

23.00 MHz

11.171 dBm

Auto

Man

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q

SEMSEINT] ALIGN AUTO

02:09:13 PMFeb 27, 2014

IFGain:Low

PNO: Wide —— 1rig: Free Run

#Avg Type: RMS
AvglHold: 100/100
#Atten: 20 dB

TRACE[T 23458
TYFE|A

Frequency

DET|A MM R

Ref Offset 11.5 dB

10 ¢Bidiv__ Ref 20.00 dBm
Log

Mkr2 5.245 25 GHz

-0.160 dBm

0.0

o.0o0

-100

Auto Tune

CenterFreq|
5.240000000 GHz|

-200

-300

-400

500

E00

-0

StartFreq
5.225000000 GHz|

Stop Freq|
5.255000000 GHz|

Center 5.24000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

#Sweep 100 ms (601 pts)

Span 30.00 MHz

hKR] MODE] CL
1 N 5.240 00 GHz
N 5.245 25 GHz

-2.046 dBm  Band Power
0.160 dBm

FUNCTION FUNCTION WIDTH

23.00 MHz

FUNCTION VALUE
11.491 dBm

CF Step|
3.000000 MHz

JAuto Man|

Freq Offset|
0 Hz|

Msa [ Alignment Completed
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.1.5. PEAK EXCURSION

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Chain 0
Channel |Frequency | PK Level PSD DCCF [ Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 10.79 -1.76 0.55 12.00 13 | -1.01
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 9.38 -0.35 0.55 9.18 13 | -3.82
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 22:17:35 Feb 27, 2014 R T [|Freg/Channel

Mkr1 5.204 90 GHz Corter F

# enter Fred
E;Lili': dBm #Atten 30 dB 10.79 dBm 5 20000000 GHe
Log
10 Start Freq
dB/ . * 20 5.18500000 GHz
Offst
11.5
dB Stop Freqg
DI 5.21500000 GHz

13.0

dBm CF Step
. [ 3.00000000 MHz
#PAvg Auto Mar|

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
e Agilent 22:18:55 Feb 27,2014 FE T |Freg/Channel

Mkr1 5.197 90 GHz Conter

" enter Freq

Bef .30 dBm #Atten 30 dB 9.38 dBm £ 20000000 GHz
#Peak

Log

Start Freq

5.18500000 GHz

: Stop Freq

521500000 GHz

d B:m CF Step
[ 3.00000000 kHz

“PAVg Auto M_a

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.2. 802.11n HT20 MODE IN THE 5.3 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5260 24.05 26.05
Mid 5300 24.95 26.05
High 5320 24.40 25.96
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
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26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
H Agilent 18:47:14 Feb 27, 2014 R T |Ereg/Channel

A Mkrl 24.05 MHz Center F

Ref 30 dBm #Atten 30 dB -0.98 dB erier Freq
#Peak £.26000000 GHz
Log

10 Start Freq
dB/ £.24500000 GHz
Offst

115

dB Stop Freq
DI £.27500000 GHz

199
dBm CF Step

. 3.00000000 MHz
ZPAvy At o tlan|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Start 5.245 00 GHz Stop 5.275 00 GHz ‘
#Res BW 270 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
i Agilent 10:10:48 Mar 10, 2014 F T |Freg/Channel

A Mkrl 24,55 MHz Center E

| enter Freq
Ref 20 dBm Atten 20 B 0.53 dB £ 30000000 GHz
#Peak
Log
10 Start Freq
dB/ £.28500000 GHz
Offst
115
dB Stop Freq
DI ; Lol £.31500000 GHz

158
dBm CF Step

} 3.00000000 MHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.300 00 GHz Span 30 MHz ‘
#Res BW 300 kHz #WBW 910 kHz #Sweep 100 ms {601 pts)
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26 dB BANDWIDTH, Chain 0 HIGH CH
5 Agllent 18:34:41 Feb 27, 2014 R T [Ereg/Channel |

A MErT 24,40 MHz Contor
Ref 30 dBm #Atten 30 dB -0.01 dB Enter -req
#Feak 5.32000000 GHz
Start Freq
5.30500000 GHz
B Stop Freq
o 5.33500000 GHz

-18.9
dBm | ¢ ’ CF Step

. 3.00000000 MHz
#PAvg Auto Mar]

M1 S2 Freq Offset
S3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Off

Swp

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 270 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agllent 10:25:02 Mar 10, 2014 R T |Freg/Channel

& bkrl 26.05 MHz Conter F

enter Freq
Ref 20 dBm Atten 20 dB 0.43 dB
#Paak 5.26000000 GHz
Log
10 Start Freqg
dB/ 524500000 GHz
Offst
115
dB Stop Freq
DI £.27500000 GHz

274
dBm |- 2 CF Step

) —l| 3.00000000 MH:z
#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track
On Oif

Start 5.245 00 GHz Stop 5.275 00 GHz ‘
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms {601 pts)

Swp
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26 dB BANDWIDTH, Chain 1 MID CH

e Agilent 10:31:01 Mar 10, 2014 F T |Freg/Channel

A& MErl 26.05 MHz Conter F

efner Fred

Ref 20 dBm Atten 20 dB -0.70 dB
#Peak 5.30000000 GHz
Start Freq
5.28500000 GHz
Stop Freq
5.31500000 GHz

(IB;II CF Step
3 300000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp on Off

Center 5.300 00 GHz Span 30 MHz ‘
#Res BW 300 kHz #WBW 910 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
s Agilent 19:01:12 Feb 27, 2014 R T [Ereg/Channel |

A Mkrl 2596 MHz Conter F

. enter Freg

Ref 30 dBm #Atten 30 dB 04898 | - 0000 Gz
#Peak

Start Freq

530250000 GHz

s Stop Freqg

. 533750000 GHz

7.9
dBm . CF Step
3.50000000 tHz

#PAvg Auto M_a

M1 S2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

Swp on O

Start 5.302 50 GHz Stop 5.337 50 GHz ‘
#Res BW 270 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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DATE: MAY 14, 2014
IC: 5373A-RM009

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5260 17.5961 17.5906
Mid 5300 17.5970 | 17.6308
High 5320 17.5770 17.5901
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 17:38:48 Feb 27, 2014

R T |FrequhanneI |
[ |

Center Freq

Ch Freg 5.26 GHz Trig  Free 5 2R000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.24500000 GHz
Ref 30 dBm #hAtten 30 dB
#Samp Stop Freq
Log £.27500000 GHz
10 & T
dB/ | L 11 P I 15 TR/ T B CFE Step
Offst T IETH BT A 3.00000000 MHz
115  [lhATUSGRTN T 11T (] L TN™ Fl|Auto htan
dB i " 1t 3
Fraq Offset
Start 5.245 00 GHz Stop 5.275 00 GHz || 0:00H00000 Hz
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (1001 pts)
- . Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
17.5961 MHz xdB  -26.00 dB
Transmit Freq Error -25.357 kHz
¥ dB Bandwidth 19.968 MHz*

99% BANDWIDTH, Chain 0 MID CH

- Agilenf 17:41:13 Feb 27, 2014

R T

|FrequhanneI |

Ch Freg

Occupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

Center Freq
530000000 GHz

Start Freq

Ref 30 dBm

#Atten 30 dB

5.28500000 GHz

#Samp

Stop Freq

Log

5.31500000 GHz

10

dB/

Offst
11.5

A|Auto

CF Step
3.00000000 MHz
Ilar

Fraq Offset

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.5970 MHz

-18.357 kHz
21.621 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
off

Cn
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DATE: MAY 14, 2014
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99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 17:39:58 Feb 27,2014

ET

|Fre§fChanneI |

Ch Freg 5.32 GHz

Free

Trig

Occupied Bandwidth

Averages: 100

Center Freq
£.32000000 GHz

Ref 30 dBm #Atten 30 dB

| Start Freq
£.30500000 GHz

#Samp

Log

10
dB/
Offst
11.5

Stop Freq
533500000 GHz

dB

CF Step
3.00000000 MHz
Auto Man

Freq Offset

Start 5.305 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Stop 5.335 00 GHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth
17.5770 MHz

-19.275 kHz
20.316 MHz"

Transmit Freq Error
# dB Bandwidth

95.00 %
-26.00 dB

Qoo By % Pwr
¥ dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 17:44:49 Feb 27,2014

ET

|Fre§fChanneI |

Ch Freg 5.26 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
526000000 GHz

Ref 30 dBm #Atten 30 dB

| Start Freq
524500000 GHz

#Samp

Log

Stop Freqg
527500000 GHz

10
dB/
Offst
11.5

dB

CF Step
3.00000000 tMHz
il Auta tlan)

Freq Offset

Start 5.245 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Stop 5.275 00 GHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

Occupied Bandwidth
17.5906 MHz

-26.696 kHz
20.646 MHz"

Transmit Freq Error
# dB Bandwidth

99.00 %
-26.00 dB

Occ BYY % Pwr
¥ dB

Signal Track
Off

On
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DATE: MAY 14, 2014
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99% BANDWIDTH, Chain 1 MID CH
e Agilent 17:43:29 Feb 27, 2014

FrequhanneI

Ch Freq

Oceupied Bandwidth

5.3 GHz

Tn Free Center Freq
4 530000000 GHz
Averages: 100

Ref 30 dBm

#Atten 30 dB

| Start Freq
£.28500000 GHz

#Samp

Stop Freq
£.31500000 GHz

Til|Auta hdan|

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

CF Step
3.00000000 MHz

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
17.6308 MHz

-19.485 kHz
23.548 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track
On Off

99% BANDWIDTH, Chain 1 HIGH CH
it Agilent 17:45:39 Feb 27, 2014

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100 I

Center Freq
£.32000000 GHz

Ref 30 dBm

#Atten 30 dB

| Start Freq
£.30500000 GHz

#Samp

Log

Stop Freqg
533500000 GHz

10

dB/

Offst
11.5

dB

ol _...__ T | Aut ) Mar]

CF Step
3.00000000 tMHz

Freq Offset

Start 5.305 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Stop 5.335 l]l] GHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
17.5901 MHz

-24.340 kHz
20.792 MHz"

99.00 %
-26.00 dB

Occ BYY % Pwr
¥ dB

Signal Track
On Off
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel | Frequency Chain 0 Chain 1
(MHz) PowerSetting PowerSetting
Low 5260 17.50 17.50
Mid 5300 18.00 18.00
High 5320 17.00 17.00
RESULTS
Average Power Results
Channel | Frequency Chain O Chain 1 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5260 17.74 17.00 20.40
Mid 5300 18.31 17.59 20.98
High 5320 17.50 16.88 20.21
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8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

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

Use this table for uncorrelated chains and unequal antenna gain

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 3.44

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

Use this table for correlated chains and unequal antenna gain

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 6.45
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5260 24.05 17.5906 3.44 6.45
Mid 5300 28.18 17.5970 3.44 6.45
High 5320 24.40 17.5770 3.44 6.45
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.45 29.45 23.45 10.55 11.00 10.55
Mid 5300 24.00 23.45 29.45 23.45 10.55 11.00 10.55
High 5320 24.00 23.45 29.45 23.45 10.55 11.00 10.55
Duty Cycle CF (dB)| 0.54 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 17.79 17.05 20.98 23.45 -2.47
Mid 5300 18.34 17.62 21.54 23.45 -1.91
High 5320 17.52 16.91 20.78 23.45 -2.67
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 6.65 5.97 9.87 10.55 -0.68
Mid 5300 6.70 6.46 10.13 10.55 -0.42
High 5320 6.36 6.05 9.76 10.55 -0.79
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
e Agilent 10:35:02 Mar 3, 2014 E T

A bkl 2410 WHz
Band Pwr 17.78% dBm

Freg/Channel

Center Freq
£.26000000 GHz

Start Freq
524250000 GHz

Stop Freq
£.27750000 GHz

Ref 20 dBm
#iwg

#Atten 20 dB

CF Step
350000000 hHz
Auto hdan|

Span 35 MHz
Sweep 1 msI (601 pts) Freq Offset
0.00000000 Hz
Amplitude

-20.27 dBm

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Manear Trace X Pz
1R 1 5247 95 GHz

14 11 24.10 MHz
2 1) 5.263 62 GHz

0.49 4B
5.55 dBm

Signal Track
On Oif

|

OUTPUT POWER AND PPSD, Chain 0 MID CH
e Agilent 10:30:14 Mar 3, 2014 R T
A Mkrl 28.20 MHz

. Center Freq
QK\EQZO dBm #htten 20 B Band Pwr  13.335 dBm 5 30000000 GHz

L] T

Freg/Channel

Start Freq
528250000 GHz

Stop Freq
531750000 GHz

CF Step
3.50000000 hMHz
uto

PAvg

Center 5.300 00 GHz Span 35 MHz

#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (601 pts)

Marer Trace
1R 13
14 1
2 (N

X iz
5285 00 GHz
25.20 MHz
5204 55 GHz

Amplitude
-20.42 dBm
18.33 dBm
670 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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DATE: MAY 14, 2014

IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 10:058:07 Mar 3, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 24,50 MHz

Band Pwr 17.524 dBm

Center Freq

#iwy

5.32000000 GHz

Log
10

%4

dB/

Offst

43

Start Freq
530500000 GHz

11.5

dB

Stop Freq

5.33500000 GHz

CF Step

PAvyg

3.00000000 MHz

Auto hdan|

Center 5.320 00 GHz
#Res BW 1 MHz

Span 30 MHz

#WBW 3 MHz Sweep 1 ms {601 pts)

Fraq Offset

Marer Trace
1R (13
14 1
2 [8)]

X Pois
5207 75 GHz
24.50 MHz
522490 GHz

Amplitude
-21.21 dBm
1752 dBm
6236 dBm

0.00000000 Hz

Signal Track
On Oif

|

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

- Agilent 10:39:47 Mar 3, 2014

R T

Freg/Channel

Ref 20 dBm #Atten 20 dB

A& Mkl 2780 MHz
Band Pwr 17.047 dBm

#iwg

Center Freq
526000000 GHz

Laog |
10

dB/

Offst

Start Freq
£.24250000 GHz

11.5

dB

Stop Freq
527750000 GHz

PAvg

CF Step
350000000 MHz
Auto Man

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Marker
1R
14
z

Trace
[8)]
4]
[8)]

X Podis
5246 10 GHz
27 .80 MHz
52632 62 GHz

Amplitude
-21.73 dBm

-0.62 dB

5.97 dBm

Freq Cffset
0.00000000 Hz

Signal Track
Off

On

—
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IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 1 MID CH
- Agilent 10:20:28 Mar3, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 3170 MHz
Band Pwr 17 624 dBm

ey

Center Freq
530000000 GHz

p*]

Start Freq
528250000 GHz

Stop Freq
£.31750000 GHz

PAvyg

CF Step
3.50000000 MHz
Auto il

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R 1
14 [4)]
2 4]

X Pis
528415 GHz
31.70 MHz
520487 GHz

Amplitude
-21.69 dBm
17 62 dBm
6.46 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
we Agilent 10:13:55 Mar3, 2014

ET

|Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A hlkrl 2500 MHz
Band Pwr 16.911 dBm

#iwg

Center Freq
£.32000000 GHz

[+

Start Freq
£.30500000 GHz

Stop Freqg
533500000 GHz

PAvg

CF Step
3.00000000 tMHz
Auta tlan)

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Maner Trace
1R )]
14 (4]
2 [8)]

X Podis
5.307 00 GHz
26.00 MHz
531505 GHz

Amplitude
-21.28 dBm
016 dB
5.05 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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8.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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8.3. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5500 25.61 25.43
Mid 5580 27.94 29.05
High 5700 24.09 26.08
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

W Agilenf 10:49:00 Mar 10, 2014

R T

Frag/Channel

Ref 20 dBm

Atten 20 B

A bdkrl 2561 MHz
1.15 dB

#Peak
Log

10
dB/

Offst
11.5

dB
DI

Center Freq
550000000 GHz
Start Freq
548250000 GHz
Stop Freq
551750000 GHz

-16.6
dBm

#PAvg

CF Step
350000000 MHz
Auto Man|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.500 00 GHz
#Res BW 300 kHz

Span 35 MHz

#WBW 910 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 0 MID CH

W Agilent 10:44:24 Mar 10, 2014

R T

Frag/Channel

Ref 20 dBm

Atten 20 B

A Mkrl 27 84 MHz
0.01 dB

#Peak
Log

10
dB/

Offst
11.5

dB
DI

Center Freq
558000000 GHz
Start Freq
556250000 GHz
Stop Freq
559750000 GHz

-16.0
dBm

#PAvg

CF Step
350000000 MHz
Auto Man|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.580 00 GHz
#Res BW 300 kHz

Span 35 MHz

#WBW 910 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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DATE: MAY 14, 2014
IC: 5373A-RM009

BANDWIDTH Chain 0 HIGH CH
% Agilent 20.00:04 Feb 27, 2014

R T |Fre§fChanneI |

Ref 30 dBm #Atten 30 dB

#Feak

& Mkrl 24.09 MHz
Center Freq
£.70000000 GHz

0.42 dB
Start Freq
568250000 GHz

dB
Dl

Stop Freq
571750000 GHz

-18.2
dBm

CF Step

#PAvg

350000000 MHz
Auto Man

M1 s2
S3 FC

Freq Offset

AA
aff):

0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.700 00 GHz
#Res BW 270 kHz

#VBW 620 kHz

Span 35 MHz
#Sweep 100 ms (601 pts)

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
it Agilent 19.22:02 Feb 27, 2014

R T |Fre§fChanneI |

Ref 30 dBm #Atten 30 dB

A Mkrl 25,43 MHz
-1.04 dB

#Feak
Log

10
dB/

Offst
11.5

dB
Dl

Center Freq
550000000 GHz
Start Freq
548250000 GHz
Stop Freqg
551750000 GHz

-19.5
dBm

#PAvg

CF Step
3.50000000 tHz
Auta tlan)

M1 s2
53 FC

AR
aff):

FTun
Swp

Start 5.482 50 GHz
#Res BW 270 kHz

Stop 5.517 50 GHz

#WVBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

BANDWIDTH Chain 1 MID CH

- Agilenf 10:37:45 Mar 10, 2014

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 29.05 MHz
-0.26 dB

#Peak

Center Freq
558000000 GHz
Start Freq

5 56250000 GHz
Stop Freq

& 89750000 GHz

dBm

#PAvy

CF Step
360000000 MHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.580 00 GHz
#Res BW 300 kHz

Span 35 MHz

#WBW 910 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 1 HIGH CH

d Agilent 19:29:05 Feb 27,2014

ET

|Fre§fChanneI |

Ref 30 dBm

#Atten 30 dB

A Mkrl 26.08 MHz
-1.47 dB

#Feak

dB
Dl

Center Freq
570000000 GHz
Start Freq

& 68250000 GHz
Stop Freqg
571750000 GHz

-18.6
dBm

#PAvg

CF Step
3.50000000 tHz

Auto Man

M1 s2
53 FC

AA

aff):
FTun

Swp

Center 5.700 00 GHz
#Res BW 270 kHz

Span 35 MHz

#WVBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 5500 17.5633( 17.5668
Mid 5580 17.5776| 17.5983

High 5700 17.5726 | 17.5745
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 19:45:31 Feb 27, 2014

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.5 GHz

Trig  Free

Averages: 100

Ref 30 dBm

#Atten 30 dB

#Samp

Log

Center Freq
550000000 GHz

| Start Freq
£.48500000 GHz

Stop Freq
551500000 GHz

10

dB/

Offst
11.5

Auto

dB

Start 5.485 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Stop 5.515 00 GHz

CF Step
3.00000000 MHz

Freq Offset
0.00000000 Hz

Ilan|

#Sweep 100 ms {601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.5633 MHz

-41.906 kHz
21.0587 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

On

Signal Track

Off

99% BANDWIDTH, Chain 0 MID CH
i Agilent 19.52.37 Feb 27, 2014

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.58 GHz

R T
Trig  Free
Averages: 100 I |

Ref 30 dBm

#Atten 30 dB

#Samp

Log

Center Freq
558000000 GHz

| Start Freq
556500000 GHz
Stop Freq
569500000 GHz

10

dB/

Offst

11.5

dB

CF Step
3.00000000 MHz
Ilan|

Start 5.565 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Stop 5.595 00 GHz

i Freq Offset
0.00000000 Hz

#Sweep 100 ms {601 pts)

Occupied Ba

Transmit Freq Error
¥ dB Bandwidth

ndwidth

17.5776 MHz

-38.333 kHz
21.111 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

On

Signal Track

Off
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

99% BANDWIDTH, Chain 0 HIGH CH
% Agilent 19:51:18 Feb 27, 2014

R T |Fre§fChanneI |

Ch Freg 5.7 GHz

Center Freq

Free |l 5 70000000 GHz

Trig

Occupied Bandwidth Averages: 100

Ref 30 dBm #Atten 30 dB

| Start Freq
568500000 GHz

#Samp

Log

10
dB/
Offst

A

Stop Freq
571500000 GHz

CF Step
300000000 MHz

11.5

l|Auto Man

dB

Freq Offset

Start 5.685 00 GHz

#Res BW 200 kHz #WBW 620 kHz #Sweep

Stop 5.715 00 GHz

0.00000000 Hz

100 ms (601 pts)

Ccc By %

Occupied Bandwidth
17.5726 MHz

-33.577 kHz
20.363 MHz"

Transmit Freq Error
# dB Bandwidth

¥ dB

Signal Track
59.00 % Off

-26.00 dB

Pt in

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
% Agilent 19:34:43 Feb 27, 2014

R T |FrequhanneI |

Ch Freq 5.5 GHz

Center Freq

Free |l 5 sno0no0n GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freq
548500000 GHz

Ref 30 dBm #Atten 30 dB

#Samp

Stop Freq

5.51500000 GHz

CF Step

3.00000000 MHz

MAuta hdan|

i Fraq Offset

Start 5.485 00 GHz

#Res BW 200 kHz #VBW 620 kHz

#Sweep 100 ms (601 pts)

Stop 5.515 00 GHz || :00H00000 Hz

Oec BYW %

Occupied Bandwidth
17.5668 MHz

-45.970 kHz
20.489 MHz"

Transmit Freq Error
¥ dB Bandwidth

% dB

Signal Track
99.00 % off

-26.00 dB

P On
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

99% BANDWIDTH, Chain 1 MID CH

e Agilent 19:33:51

Feb 27, 2014

R T

|FrequhanneI |

I Center Freq

Ch Freq

Oceupied Bandwidth

5.58 GHz

Trig  Free

Averages: 100

5.58000000 GHz

| Start Freq
£ 56500000 GHz

Ref 30 dBm

#Atten 30 dB

#Samp

Stop Freq

559500000 GHz

CF Step

3.00000000 fHz
At hdan|

Freq Offset

Center 5.580 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.5983 MHz

-34.839 kHz
21.540 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 19:32:49

Feb 27, 2014

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.7 GHz

Trig  Free

Averages: 100

Center Freq
£.70000000 GHz

Ref 30 dBm

#Atten 30 dB

| Start Freq
568500000 GHz

#Samp

Log

Stop Freqg
571500000 GHz

10

dB/
Offst

CF Step

11.5

3.00000000 tMHz
l|Auto Man

dB

Freq Offset

Center 5.700 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Occ BYY % Pwr
¥ dB

17.5745 MHz

-30.918 kHz
20731 MHz"

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

LIMITS

8.3.3. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1dB cable) was entered

as an offset in the power meter to allow for direct reading of power.

Channel | Frequency Chain O Chain 1
(MHz) Power Setting Power Setting
Low 5500 19.00 19.00
Mid 5580 19.50 19.50
High 5700 18.50 18.50
RESULTS
Average Power Results
Channel | Frequency Chain O Chain 1 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5500 17.81 16.77 20.33
Mid 5580 18.07 17.00 20.58
High 5700 17.80 17.51 20.67
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

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

Use this table for uncorrelated chains and unequal antenna gain

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.59 3.29 3.44

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

Use this table for correlated chains and unequal antenna gain

Chain O | 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: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 25.43 | 17.5633 3.44 6.45
Mid 5580 27.36 | 17.5776 3.44 6.45
High 5700 24.09 | 17.5726 3.44 6.45
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5500 24.00 23.45 29.45 23.45 10.55 | 11.00 | 10.55
Mid 5580 24.00 23.45 29.45 23.45 10.55 | 11.00 | 10.55
High 5700 24.00 23.45 29.45 23.45 10.55 | 11.00 | 10.55
Duty Cycle CF (dB)| 0.52 J|Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 17.85 16.80 20.89 23.45 -2.56
Mid 5580 18.13 17.02 21.14 23.45 -2.31
High 5700 17.88 17.56 21.25 23.45 -2.19
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 6.70 5.62 9.72 10.55 -0.83
Mid 5580 6.86 6.04 10.00 10.55 -0.55
High 5700 6.65 6.34 10.03 10.55 -0.52
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DATE: MAY 14, 2014
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IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 11:20:01 Mar3, 2014 F T |Freg/Channel

A Mkrl 2930 MHz

. Center Frag
Ref 20 dB #Atten 20 B Band Pwr 17.850 dB
#;Vg o en-oe ane T ™ || 5 50000000 GHz

Start Freq
548250000 GHz

Stop Freq
551750000 GHz

CF Step
350000000 hHz
Auto hdan|

Center 5.300 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Manear Trace X Pz
1R 1 5455 35 GHz

14 11 20,30 MHz
2 1) 5.407 67 GHz

Span 35 MHz

Sweep 1 ms {601 pts) Freq Offset

0.00000000 Hz

Amplitude
-19.38 dBm

-0.86 dB

670 dBm

Signal Track
On

OUTPUT POWER AND PPSD, Chain 0 MID CH
e Agilent 11.08:33 Mar 10, 2014 R T

Freg/Channel

Bkt 2800 mke |
ener Fred

Ref 20 dB Atten 20 dB Band Pwr 18.123 dB

#,:vg pL enele ane Tt ™| 5 58000000 GHz

Start Freq
5.56250000 GHz

Stop Freq
59750000 GHz

CF Step
350000000 MHz

#PAvyg

Center 5.580 00 GHz Span 35 MHz

#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms {601 pts)

Marer Trace
1R (13
14 1
2 n

XAz
5.566 00 GHz
28.00 MHz
5578 42 GHz

Amplitude
-7 A5 dBm
18.13 dBm
626 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 11:59:08 Mar 3, 2014

R T |Fre§fChanneI |

Ref 20 dBm Atten 20 dB

A Mkrl 24,10 MHz

Band Pwr 17.880 dBm Center Freg

#iwg

5.70000000 GHz

Start Freq

5.63250000 GHz

Stop Freq
571750000 GHz

CF Step

PAvg

3.50000000 MHz

Auto Man

Center 5.700 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 35 MHz

Sweep 1 ms (601 pts) Freq Offset

0.00000000 Hz

Maner Trace
1R )]
14 13
z )]

X Podis
5657 85 GHz
24.10 MHz
5606 70 GHz

Amplitude
-17.41 dBm
1788 dBm
5.65 dBm

Signal Track
Off

—

On

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 11:24:31 Mar 3, 2014

R T |FregiChannel

Ref 20 dBm #Atten 20 dB

Band Pwr 16.797 dBm

& Mkrl 25,50 MHz
Center Freq

#iwy

5.50000000 GHz

Log
10

dB/

Start Freq

Offst

5.453250000 GHz

11.5

dB

Stop Freq

551750000 GHz

CF Step

3.50000000 MHz

PAvyg

Auto hdan|

Center 5.500 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 35 MHz

Sweep 1 ms {601 pts) Freq Offset

Marer Trace
1R (13
14 [4)]
2 [8)]

X Pois
5427 25 GHz
2550 MHz
5502 28 GHz

0.00000000 Hz
Amplitude

-19.14 dBm
16.20 dBm
552 dBm

Signal Track
off

Cn
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

OUTPUT POWER AND PPSD, Chain 1 MID CH
- Agilent 11:35:58 Mar3, 2014

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 30040 MHz
Band Pwr 17.016 dBm

ey

Center Freq
558000000 GHz

]

Start Freq
56250000 GHz

Stop Freq
559750000 GHz

PAvyg

CF Step
3.50000000 MHz
Auto il

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marer
1R
14
2

Trace
(1
[8)]
4]

X Pis
5564 80 GHz
30.40 MHz
5575 32 GHz

Amplitude
-20.05 dBm

-0.63 dB

6.04 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
W Agilent 11:45:115 Mar3, 2014

ET

|Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A& hlkrl 26510 MHz
Band Pwr 17 563 dBm

#iwg

Center Freq
£.70000000 GHz

ot

Start Freq
568250000 GHz

Stop Freqg
571750000 GHz

PAvg

CF Step
3.50000000 tHz
Auta tlan)

Center 5.700 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Maner
1R
14
z

Trace
[8)]
1
[8)]

X Podis
5656 85 GHz
26.10 MHz
5685 16 GHz

Amplitude
-19.24 dBm

-0.55 dB

5.34 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

8.3.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

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

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

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

LOW BANDEDGE, HORIZONTAL

125UL Fremont - Chamber D 3 Mar 2814 14:01:51
Restricted Bandedge

Project Number: 14017203
Client:SONOS INC
Config:EUT only
Mode:5188 HT28

Tested by:R.Zheng

(dBulU/m) Horizontal

Average Limit (dBuU/m

ot st AP

35

5
Frequency (GHz)

Range (6Hz) Det  RBU VB / fvg Typ
1:55.2

Sueep Pte  #5ups/Mode  Lobel Ronge (6Hz) Det  RBU VB / fvg Tuyp Sueep Pis  #ups/Mode  Lobel
PERK 1N 3 / Pur Avg(RYS) futo/Cpled 8001 Inf/MAXH  Horizo

ntol - Pk

BandEdge 5880-5158MHz UNII Method Av - Horizontal .TST 38915 21 Jon 2814 Rev 9.5 B7 Feb 2814

LOW BANDEDGE, VERTICAL

125UL Fremaon + - Chamber D

Restricted Boandedge

Project Number:14U17283
Client:SONOS INC.
Config:EUT only
Mode:5188 HT28

Tested by:R.Zheng

(dBul/m) Uertical

Average Limit CdBuU/m)

i%WMWWWWWWWWWWWWWMMWWWMWMMWWMWWWMWMWWg

35

5
Freguency (GH=z2

o @ Det RO UBU / Avg Tuyp pa/Hode Range (GHz) Det  RBU VB / Avg Tup Sueep Pls #Swps/fode  Lobel

Sweep Pbs  #Supa/Hod Lobel
PERK 1M 3/ Pur Avg(RS) futo/Cpled  8BB1  Inf/MAXH  Horizontol - Pic

BandEdge 5888-5158MHz UNII Method Av - Vertical .TST 38915 21 Jon 2814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRM009 IC: 5373A-RMO009
DATA
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) | (4BuV/m) (dBuV/m) (dB)
1 *5.150 37.61 PK 33.7 -18.3 53.01 - - 74 -20.99 187 165 H
2 *5.149 40.04 PK 33.7 -18.3 55.44 - - 74 -18.56 187 165 H
3 *5.150 29.58 RMS 33.7 -18.3 44.98 54 -9.02 - - 187 165 H
4 *5.000 32.62 RMS 335 -18.2 47.92 54 -6.08 - - 187 165 H
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (em)
(dBuv) (dB) (dBuv/m) | (4BuV/m) (dBuV/m) (dB)
1 *5.150 36.59 PK 33.7 -18.3 51.99 - - 74 -22.01 233 106 \"
2 *5.149 40.15 PK 33.7 -18.3 55.55 - - 74 -18.45 233 106 \"
3 *5.150 28.95 RMS 33.7 -18.3 44.35 54 -9.65 - - 233 106 \%
4 *5.000 34.93 RMS 335 -18.2 50.23 54 -3.77 - - 233 106 \%

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

RMS - RMS detection

Page 65 of 116

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: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1ZBUL Fremont - Chamber D 28 Feb 2814 17:14:45
Radiated Emissions 3-Meters

Project Number: 14017283
Client:Sonos

Config:EUT only
Mode:5188 HT28 above 16
Tebted by:T. Chu

Limit CdBuU/m)

78 I Non-Restricted (dBul/m

60
Avg Limit CdBuU/m) W

50

C(dBulU/m) Horizontal

408

i ;

1
Frequency (GH=z2

Range (6tiz) B / fvg Typ Sueep Pts  #5ups/Mode  Label Ronge (6Hz) Det  REW Pls  4Sups/Mode  Lobel
-5.88 M/ Pur Avg(RHS) futo/Cpled 5081 Inf/MAH  Horizonial 7:1-5.88 PEAK  1H 5 4 5081 InfMAH b

1:1-5
3:5.08- 3N/ Pur Avg(RNS) futo/Cpled  8BB1  Inf/MAXH  Horizoniol 9:5,08-6.15 PEK 1M 3 AL Tnf/MAH
5:6.15-18 3/ Pur fvg(RNS) futo/Cpled 12k Inf/MAKH  Horizontal 1:6.15-18 PEAK 1M 3 ur 1S utalC Tnf/MAKH

FCC Part15C All SGHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2014 Rev 9.5 B7 Feb 20814

LOW CHANNEL VERTICAL

IZQUL Fremant - Chamber D 28 Feb 2814
Rodiated Emissions 3-Meters

Project Number:14U17283
11a Client:Sonos

ConfigiEUT only

Mode 15188 HT28 cbove 16
108 Tepted by:T. Ch

L)

Peak Limit CdBul/ml

UNII Non-Restricted (dBuU/m)

Avg Limit (dBuU/m)

C(dBul/m) Uertical

]
Frequency (GHz)

Range (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobel Range (GHiz) Det  RBW VB / Avg Tup Sueep Pts  #5ups/Mode

FCC Part!5C All 56GHz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 14 Feb 20814 Rev 9.5 B7 Feb 2014
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRMO009 IC: 5373A-RM009
DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dB) (dBuv/m) (dB)

1 *1.051 41.22 PK 26.8 -32.0 36.02 - - 74 -37.98 - - 0-360 201 \Y
2 *1.050 34.95 Avg 26.8 -32.0 29.75 54 -24.25 - - - - 0-360 201 \Y
3 *2.500 42.10 PK 32.2 -30.3 44.00 - - 74 -30.00 - - 0-360 201 H
4 *2.500 40.00 Avg 32.2 -30.3 41.90 54 -12.10 - - - - 0-360 201 H
5 *2.500 42.16 PK 32.2 -30.3 44.06 - - 74 -29.94 - - 0-360 100 \Y
6 *2.500 41.09 Avg 32.2 -30.3 42.99 54 -11.01 - - - - 0-360 100 \
7 *3.751 38.03 PK 32.7 -28.7 42.03 - - 74 -31.97 - - 0-360 201 H
8 *3.751 34.47 Avg 32.7 -28.7 38.47 54 -15.53 - - - - 0-360 100 H
9 *3.751 39.15 PK 32.7 -28.7 43.15 - - 74 -30.85 - - 0-360 100 \
10 *3.751 35.57 Avg 32.7 -28.7 39.57 54 -14.43 - - - - 0-360 100 \
11 *5.007 37.11 PK1 335 -26.4 44.21 - - 74 -29.79 - - 191 228 H
12 *5.007 27.63 AD1 335 -26.7 34.43 54 -19.57 - - - - 191 228 H

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

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

MID CHANNEL HORIZONTAL

UL Fremont - Chamber D 27 Feb 2B14 19:86:12

Radiated Emissions 3-Meters

Project Number: 14017203
118 Client:Sonos

ConfigiEUT only

Mode 15208 HT28 obove 16

180 Tested by:T. Chu
90
E
»
8o
8 Peak Limit CdBuU/m)
L
g INIT Non-Restricted (dBuU/m
S 70
<
60
3 Avg Limit CdBuU/m)
2 g
o
50 g
3
4@ 4 i
3@'@ ) Mg ot
LM’ ww&‘w"‘*\ Ly
1 ] [E]
Freguency (GHz)
Range (6Hz) Det  RBW UBW / Avg Typ Sueep Pte #Sups/Mode  Label Renge (GHz) Det REU B / Avg Typ Suaep Pts  #Sups/tode  Lobel
1:1-5.8 PERK 1M 3M / Pur”Aug(RMS) futo/Cpled 5881  Inf/MAXH Horizontal 7:1-5.68 PEAK 1M 30k / Pur Avg(RMS Auto/Cpled 5881  Inf/MAXH Hor i zont
3:5.88-6.15 PERK 1M 3M 7 Pur Avg(RMS) futo/Cpled 8881 Inf/MAXH Horizontal 9:5.88-6.15 PEAK 1M 3Bk / Pur Avg(RMS. Auta/Cpled 8881 Inf/MAXH
5:6.15-18 PERK 1M 3M 7 Pur Avg(RMS) Auto/Cpled 12k Inf/MAXH Horizontal 11:6.15-18 PEAK 1M 38k / Pur Avg(RMS. Auta/Cpled 12 Inf/MAXH
FCC Part!5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2014 Rev 9.5 87 Feb 2814

MID CHANNEL VERTICAL

iZ@UL Fremont - Chamber D 27 Feb 2814 19:86:12
Rodioted Emissions 3-Meters
Project Number :14U17283
11e Client :Sonos
Config EUT only
Mode=:5208 HT28 above 16
100 Tested by:T. Chu

90

Peak Limit C(dBul/m)

UNII Non=Restricted (dBulU/m)

Avg Limit (dBuU/m]

(dBul/m) Uertical

18

Freguency (GH=z)

Ronge (6H1z) Det RBU Bl / fvg Typ Susep Pts  #oups/Mode  Label Range (6Hz) Det  RBU UGl / Avg Typ Sueep Pls  #ups/fode  Label

FCC Part!5C All 56GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /[Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.051 39.28 PK 26.8 -32.0 34.08 - - 74 -39.92 0-360 100 H
2 *1.051 36.66 Avg 26.8 -32.0 31.46 54 -22.54 0-360 100 H
3 1.797 41.44 PK 29.6 -31.3 39.74 - - - - 68.2 -28.46 0-360 100 H
4 1.880 38.99 PK 30.1 -30.6 38.49 - - - - 68.2 -29.71 0-360 201 H
5 1.880 42.78 PK 30.1 -30.6 42.28 - - - - 68.2 -25.92 0-360 201 \
6 *2.500 42.28 PK 32.2 -30.3 44.18 - - 74 -29.82 0-360 201 H
7 *2.500 42.03 Avg 32.2 -30.3 43.93 54 -10.07 0-360 201 H
8 *2.500 43.65 PK 32.2 -30.3 45.55 - - 74 -28.45 0-360 100 \
9 *2.500 41.23 Avg 32.2 -30.3 43.13 54 -10.87 0-360 100 \
10 *5.011 36.97 PK1 335 -26.5 43.97 - - 74 -30.03 213 236 H
11 *5.011 27.82 AD1 335 -26.6 34.72 54 -19.28 213 236 H
12 *5.001 40.86 PK 335 -26.5 47.86 - - 74 -26.14 0-360 100 \
13 *5.001 37.95 Avg 335 -26.5 44.95 54 -9.05 0-360 201 \

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

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber D 27 Feb 2814 19:57:86
Radiated Emissions 3-Meters

Project Number:14U17283
118 Client iSoros

Config EUT only

Mode 15248 HT28 bove 16

198 Tested by:T. Chu
90
I
3
t 80 . :
i Peak Limit CdBuU/m
C TT P
UNII Non-Restricted CdBul
5 7p o i WU/m
¢
60
3 Avg Limit (dBuU/m)
@
¥ B
= 50
? ooy
40 3 e
1 Mwwﬁ&wwwwwmmw“““ﬁwmww”uwuwww
3] P nama
1 14 18
Freguency (GH=z2
Range (6riz) Det  RBW  UBU / Avg Typ Sueep Pte #Swps/Mode  Label Ronge (6tfz) Dot RBM Suzep Pis  #Sups/Mode
1:1-5.88 PERK 1M M/ Pur Avg(RMS) Auto/Cpled 5081 Inf/MAXH Horizontal -5.088 PEAK 1M 5@a1 Inf/MAXH
3:5.86-6.15 PERK 1M M/ Pur Avg(RMS) futo/Cpled 8081 Inf/MAXH Horizontal 9:5.88-6.15 PEAK 1M 3001 Inf/MAXH
5:6.15-18 PERK 1M M/ Pur Avg(RMS) futo/Cpled 12k Inf/MAXH Horizontal 11:6.15-18 PEAK ™ d 12 Inf/MAXH
FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2814 Rev 9.5 B7 Feb 2014

HIGH CHANNEL VERTICAL

iZQUL Fremont - Chamber D 27 Feb 20814 19:57:66
Radiated Emissions 3-Meters

Project Number : 14017263
11e Client:Sonos

ConfigiEUT only

Mode 15248 HT28 chove 16
108 Tested by:T. Chu

L)

86

Peok Limit C(dBul/m)

70 UNII Non-Restricted (dBul/m)

608
Avg Limit CdBuU/m)

(dBuU/m) Uertical

50

40

1]
Frequency (GHz)

Ronge (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobel Range (GHz) Det  REW VB / Avg Typ Sueep Pts Swps/Mode  Label

FCC Part!5C All 5GHz UNII ond DTS Spurious Emissions with Average Scan.TST 30915 14 Feb 20814 Rev 9.5 B7 Feb 20814
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /[Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)

1 *1.050 38.90 PK 26.8 -32 33.70 74 -40.30 0-360 100 H
2 *1.050 35.97 Avg 26.8 -32 30.77 54 -23.23 0-360 100 H
3 *1.702 40.58 PK 28.9 -30.9 38.58 74 -35.42 0-360 100 H
4 *1.702 35.99 Avg 28.9 -31 33.89 54 -20.11 0-360 100 H
5 *2.500 42.67 PK 32.2 -30.3 44.57 74 -29.43 0-360 201 H
6 *2.500 41.09 Avg 32.2 -30.3 42.99 54 -11.01 0-360 201 H
7 *2.500 43.10 PK 32.2 -30.3 45.00 74 -29.00 0-360 201 \Y
8 *2.500 41.05 Avg 32.2 -30.3 42.95 54 -11.05 0-360 100 \Y
9 *3.751 38.55 PK 32.7 -28.7 42.55 74 -31.45 0-360 100 \Y
10 *3.751 35.26 Avg 32.7 -28.7 39.26 54 -14.74 0-360 100 \Y
11 *5.005 38.69 PK1 335 -26.7 45.49 74 -28.51 162 168 H
12 *5.005 27.78 AD1 335 -26.6 34.68 54 -19.32 162 168 H

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

9.2.2. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

HIGH BANDEDGE, HORIZONTAL

125UL Fremon t - Chamber D 3 Mar 2814 14:32:20
Restricted Bandedge

Project Number: 14017283

115 Client:SONDS INC,
Config:EUT only
Mode:5328 HT28

185 Tested by:R.Zheng

95 )
E
T 85
5}
R
c Peak Limit CdBuU/m)
s 75
‘e
<
3 65
@
<
>~ fverage Limit (dBuU/m)

55| W 2

45 s

o,
35
5.3 5.46
Frequency (GH=z>
Range (GHz) Det  RBU VB / Avg Typ Sweep Pt ¥Sups/Mode abel Range (GHz) Det  RBU VB / fvg Typ Sueep. Pis  #Sups/Mode  Label
1:5.31-5.46 PERK 1M 3M 7 Pur”fvg(RNS) Auto/Cpled 8081 Inf/MAXH Horizontol - Pk

BandEdge 5350-546BMHz UNII Method AV - Horizontal .TST 38915 21 Jon 2814 Rev 9.5 B7 Feb 2814

HIGH BANDEDGE, VERTICAL
125UL Fremont - Chamber D 3 Mar 2814 14:41:36
Restricted Bandedge

Project Number:14U17203
Client:SONDS INC
Config:EUT only
Mode:5328 HT28

Tested by:R.Zheng

Limit (dBuU/m)

(dBuU/m) Uertical

2

Average Limit (dBul/m)

oA ool

5.3
Frequency (GHz>

RBU Ul / fvg Typ

Det Sueep Pto #Swps/Mode  Label Range (GHz) Det  REBU UBU / Avg Tup Sueep Pts  #Sups/Mode  Label
PERK 1N 31/ Par Aug(RHS) futo/Cpled 881 Inf/MAXH  Horizontol - Pl

Ronge (GHz)
1:5.315.45

BondEdge 5358-546BMHz UNIL Method AV - Vertical .TST 38915 21 Jon 2814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRM009 IC: 5373A-RMO009
DATA
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) | (4BuV/m) (dBuV/m) (dB)
1 *5.350 32.98 PK 33.8 -18.1 48.68 - - 74 -25.32 158 215 H
2 *5.428 36.41 PK 33.9 -18.0 52.31 - - 74 -21.69 158 215 H
3 *5.350 26.29 RMS 33.8 -18.1 41.99 54 -12.01 - - 158 215 H
4 *5.351 26.97 RMS 33.8 -18.1 42.67 54 -11.33 - - 158 215 H
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (em)
(dBuv) (dB) (dBuv/m) | (4BuV/m) (dBuV/m) (dB)
1 *5.350 40.11 PK 33.8 -18.1 55.81 - - 74 -18.19 95 215 \"
2 *5.351 41.61 PK 33.8 -18.1 57.31 - - 74 -16.69 95 215 \"
3 *5.350 30.06 RMS 33.8 -18.1 45.76 54 -8.24 - - 95 215 \%
4 *5.352 30.46 RMS 33.8 -18.1 46.16 54 -7.84 - - 95 215 \%

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

RMS - RMS detection
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

WZBUL Fremont - Chomber D

27 Feb 2B14 28:51:12

Radiated Emissions 3-Meters

Project Number: 14017283
Client:Sonos

Config:EUT only
Mode:5268 HT28 above 16
Tesjted by:T. Chu

Limit CdBuU/m)

78 I Non-Restricted (dBul/m

60

Avg Limit (dBuU/m)

C(dBulU/m) Horizontal

50 =
5 i
1 .

W‘W FRRm————y
30 N WWwMM

1

408

Frequency (GH=z2

Range (6tiz) B / fvg Typ Sueep Pts  #5ups/Mode  Label Ronge (6Hz) Det  REW
1:1-5.08 M/ Pur Avg(RHS) futo/Cpled 5081 Inf/MAH  Horizonial 7:1-5.88 PEAK  1H
3:5.88- M/ Pur Avg(RNS) futo/Cpled 8081 Inf/MAH  Horizontal 9:5.08-6.15 PEAK  1H
5:6.15-18 M / Pur Avg(RNS) futo/Cpled 12k Inf/MAH  Horizontsl 1:6.15-18 PEAK  1H

FCC Part15C All SGHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2014

LOW CHANNEL VERTICAL

IZ@UL Fremont - Chamber D

Pls #Sups/fode  Lobel
4 5EAl InfMAH b
Tnf/MAKH
Tnf/MAKH

Rev 9.5 B7 Feb 20814

27 Feb 20814

Rodiated Emissions 3-Meters

Project Number:14U17283
11a Client:Sonos

Config EUT only

Mocle 15268 HT28 cbove 16
108 Tested by:T. Ch

L)

Peak Limit CdBul/ml

UNII Non-Restricted (dBuU/m)

Avg Limit (dBuU/m)

C(dBul/m) Uertical

Frequency (GHz)

Range (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobel Range (GHiz) Det  RBW VB / Avg Tup

FCC Part!5C All 56GHz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 14 Feb 20814
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB)
1 *1.051 40.26 PK 26.8 -32.0 35.06 74 -38.94 0-360 100 H
2 *1.051 36.43 Avg 26.8 -32.0 31.23 54 -22.77 0-360 100 H
3 *1.700 41.18 PK 28.9 -31.0 39.08 74 -34.92 0-360 100 H
4 *1.700 36.24 Avg 28.9 -31.0 34.14 54 -19.86 0-360 100 H
5 *2.500 42.67 PK 32.2 -30.3 44.57 74 -29.43 0-360 201 H
6 *2.500 41.11 Avg 32.2 -30.3 43.01 54 -10.99 0-360 201 H
7 *2.500 43.17 PK 32.2 -30.3 45.07 74 -28.93 0-360 100 \Y
8 *2.500 41.32 Avg 32.2 -30.3 43.22 54 -10.78 0-360 100 \Y
9 *3.752 38.62 PK 32.7 -28.7 42.62 74 -31.38 0-360 100 H
10 *3.752 34.95 Avg 32.7 -28.7 38.95 54 -15.05 0-360 100 H
11 *3.751 39.14 PK 32.7 -28.7 43.14 74 -30.86 0-360 100 \Y
12 *3.751 35.62 Avg 32.7 -28.7 39.62 54 -14.38 0-360 100 \Y
13 *5.007 38.13 PK1 335 -26.5 45.13 74 -28.87 48 339 H
14 *5.007 27.75 AD1 33.5 -26.7 34.55 54 -19.45 48 339 H

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

MID CHANNEL HORIZONTAL

UL Fremont - Chamber D 27 Feb 2B14 21:31:39

128
Radiated Emissions 3-Meters

Project Number:14U17283
118 Client :Soros

Config EUT only

Mode 15388 HT28 bove 16

1909 Tested by:T
98
T
3
8o
N Peak Limit dBul/m
L - = ——
] INII Non-Restricted C[dBulU/m
s 70
S
68 ;
3 Avg Limit CdBLU/m)
28]
o
5@ 18 ‘
40 y
M L
BBL%anM”W\MMm’MNww“MMW
1 18 8
Frequency (GH=z)
Range (6Hz) Det  RBW UBW / Avg Typ Sweep Pte #Sups/Mode  Label Renge (GHz) Dst RBU  UBU / fvg Typ Sugep Pis  #5ups/fode  Label
1:1-5.88 PERK 1M 3M 7 Pur”Avg(RMS) futo/Cpled 5081 Inf/MAXH Horizontal 7:1-5.88 PEAK ™ 30k / Pur RMS Au Ci 5081 Inf /MAXH He o
3:5.88-6.15 PERK 1M 3M / Pur Avg(RMS) futo/Cpled 8881 Inf/MAXH Horizontal 9:5,88-6.15 PEAK 1M 30k / Pur 8 Inf /MAXH
5:6.15- PERK 1M M/ Pur Avg(RMS) futo/Cpled 12k Inf/MAXH Horizontal 1:6.15-18 PEAK 1M 30k / Pur Inf/MAXH
5300 HT28 harmonics Q17.DAT 36915 14 Feb 2814 Rev 9.5 B7 Feb 2814

MID CHANNEL VERTICAL

iZ@UL Fremont - Chamber D 27 Feb 2814 21:31:39
Radiated Emissions 3-Meters

Project Number:14U17283
118 Client:Sonos

Config:EUT only

Modk:5388 HT28 above 16
108 Tested by:T. Chu

90

80

Peok Limit C(dBul/m)

70 UNII Non-Restricted (dBul/m)

60
Avg Limit (dBuU/m)

C(dBul/m) Uertical

50

40

30

18

Frequency (GHz)

Range (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobel Range (GHz) Det  REW VB / Avg Tup Sueep Pts Swps/Mode  Label

5308 HT28 harmonics Q17.DAT 38315 14 Feb 20814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /[Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.051 38.78 PK 26.8 -32.0 33.58 - - 74 -40.42 0-360 100 H
2 *1.051 37.25 Avg 26.8 -32.0 32.05 54 -21.95 0-360 100 H
3 *1.051 39.38 PK 26.8 -32.0 34.18 - - 74 -39.82 0-360 201 \Y
4 *1.051 35.70 Avg 26.8 -32.0 30.5 54 -23.50 0-360 201 \Y
5 2.417 37.97 PK 31.7 -30.3 39.37 - - - - 68.2 -28.83 0-360 100 \Y
6 *2.500 42.55 PK 32.2 -30.3 44.45 - - 74 -29.55 0-360 201 H
7 *2.500 41.42 Avg 32.2 -30.3 43.32 54 -10.68 0-360 201 H
8 *2.500 42.53 PK 32.2 -30.3 44.43 - - 74 -29.57 0-360 100 \
9 *2.500 42.01 Avg 32.2 -30.3 43.91 54 -10.09 0-360 100 \
10 *5.003 39.00 PK1 335 -26.6 45.90 - - 74 -28.10 64 117 H
11 *5.003 27.80 AD1 335 -26.3 35.00 54 -19.00 64 117 H
12 *4.997 38.01 PK1 335 -26.3 45.21 - - 74 -28.79 94 162 \
13 *4.997 27.82 AD1 335 -26.4 34.92 54 -19.08 94 162 \

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

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber D 27 Feb 2B14 22:35:28

Radiated Emissions 3-Meters

Project Number:14U17283
118 Client :Soros

Config EUT only

Mode 15328 HT28 bove 16

198 Tesfed by:T
90
T
3
T
i Peak Limit CdBuU/m
L - - ——
INIT_Non-Restricted CdBul/m
5 7m a i WJ/m
<
60
3 Avg Limit CdBLU/m) W
28]
o
50 | ,
9
40 WMW
30 s
s Ui b
1 18 8
Frequency C(GH=z)
Range (6Hz) Det  RBW UBW / Avg Typ Sweep Pte #Sups/Mode  Label Renge (GHz) Det  RBU Sugep Pis  #5ups/fode  Label
1:1-5.88 PERK 1M 3M 7 Pur”Avg(RMS) futo/Cpled 5081 Inf/MAXH Horizontal 7:1-5.88 PEAK 1M Auta/Cpled 5081 Inf /MAXH Hor i zont.
3:5.88-6.15 PERK 1M 3M / Pur Avg(RMS) futo/Cpled 8881 Inf/MAXH Horizontal 9:5,88-6.15 PEAK 1M fud 8081 Inf/MAXH He
5:6.15-18 PERK 1M M/ Pur Avg(RMS) futo/Cpled 12k Inf/MAXH Horizontal 1:6.15-18 PEAK 1M Auta/Cpled 12 Inf/MAXH Hor izonta
FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2014 Rev 9.5 87 Feb 2014

HIGH CHANNEL VERTICAL

iZ@UL Fremont - Chamber D 27 Feb 2814 22:35:28
Radiated Emissions 3-Meters
Project Number:14U17283
118 Client :Sonos
Config EUT only
Mode:5320 HT20 obove 1G
186 Tested by:T. Chu

90

80

Peok Limit C(dBul/m)

70 UNII Non-Restricted (dBul/m)

60
Avg Limit (dBuU/m)

C(dBul/m) Uertical

50

40

30

18

Frequency (GHz)

Range (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobel Range (GHz) Det  REW VB / Avg Tup Sueep Pts Swps/Mode  Label

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 20814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)

1 *1.051 39.87 PK 26.8 -32 34.67 74 -39.33 0-360 100 H
2 *1.051 36.05 Avg 26.8 -32 30.85 54 -23.15 0-360 100 H
3 *1.047 38.99 PK 26.8 -31.9 33.89 74 -40.11 0-360 100 \
4 *1.047 35.14 Avg 26.8 -32 29.94 54 -24.06 0-360 201 \
5 *2.500 42.97 PK 32.2 -30.3 44.87 74 -29.13 0-360 201 H
6 *2.500 41.50 Avg 32.2 -30.3 43.4 54 -10.60 0-360 201 H
7 *2.500 4331 PK 32.2 -30.3 45.21 74 -28.79 0-360 201 H
8 *2.500 40.51 Avg 32.2 -30.3 42.41 54 -11.59 0-360 100 \
9 *3.750 37.83 PK 32.7 -28.7 41.83 74 -32.17 0-360 100 H
10 *3.750 34.48 Avg 32.7 -28.7 38.48 54 -15.52 0-360 100 H
11 *3.751 39.97 PK 32.7 -28.7 43.97 74 -30.03 0-360 100 \
12 *3.751 35.21 Avg 32.7 -28.7 39.21 54 -14.79 0-360 100 \
13 *5.001 40.60 PK 335 -26.5 47.6 74 -26.40 0-360 201 H
14 *5.001 38.98 Avg 335 -26.5 45.98 54 -8.02 0-360 201 H

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

9.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

LOW BANDEDGE, HORIZONTAL

125UL Fremont - Chamber D 3 Mar 20814 14:59:51

Bandedge

Project Number: 14017203
Client:SONOS INC
Config:EUT only

Mode: 5588 HT28

Tested by:R.Zheng

s

Peok Limit C(dBul/mJ w

fverage Limit CdBuU/m)

wmwwwwmmwmmwwwwwwwwwwwwwwmmwwmemwM

(dBulU/m) Horizontal

35

5.35
Fhequehcg (GH=z>

Range (6Hz) Det RBU Bl / Avg Typ #5ups/Mode el Ronge (6Hz) Det  RBU VB / fvg Tuyp Sueep Pis  fwps/Mode  Lobe
1:5.35°5.525 PERK 1N 3 / Pur Avg(RYS) NS 1o Gt TR o oental -

BandEdge 5350-5478MHz 15_4B87 PK & UNIT Method AU - Horizontal .TST 38915 21 Jan 20814 Rev 9.5 B7 Feb 2814

LOW BANDEDGE, VERTICAL

125UL Fremont - Chamber D 3 Mar 20814 15:18:39

Bandedge

Project Number: 14117203
Client:SONOS INC.
Config:EUT only

Mode: 5588 HT28

Tested by:R.Zheng

Peck Limit (dBulU/m)

C(dBulU/m) Uertical

wwmwmwwawwmmwwwwWWWWWwwWWWWWWW%W

35

5.35
Fhequehcg (GH=>

Range (6Hz) Det  RBU UBW / fvg Typ \ Range (GHz) Det RBU UBU / fvg Tup Sueep Pis  $Swps/Mode  Lobel
1:5.35°5.525 PERK 1M 3/ Pur Avg(RNS) LL /Cp\ ed mm H/MA»H H ontal - Pk

BandEdge 5350-5478MHz 15_487 PK & UNIT Method AU - Uertical.TST 30915 21 Jan 2014 Rev 9.5 B7 Feb 20814
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REPORT NO: 14U17203-2A

FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (em)
(dBuv) (dB) (dBuV/m) | (4BuV/m) (dBuV/m) (dB)
1 * 5.460 35.60 PK 33.9 -17.8 51.70 - - 74 -22.3 223 215 H
2 * 5.450 36.83 PK 33.9 -18.0 52.73 - - 74 -21.27 223 215 H
3 5.470 36.50 PK 33.9 -17.9 52.50 - - 68.2 -15.70 223 215 H
4 5.469 43.50 PK 33.9 -17.9 59.50 - - 68.2 -8.70 223 215 H
5 * 5.460 27.08 RMS 33.9 -17.8 43.18 54 -10.82 - - 223 215 H
6 *5.456 27.26 RMS 33.9 -17.9 43.26 54 -10.74 - - 223 215 H
7 5.470 29.72 RMS 33.9 -17.9 45.72 - - - - 223 215 H
8 5.470 29.73 RMS 339 -17.9 45.73 - - - - 223 215 H
Marker Frequency Meter Det AF T712 Amp/Cbl/ Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) Limit Margin (Degs) (em)
(dBuv) (dB) (dBuV/m) | (4Buv/m) (dBuv/m) | (dB)
1 *5.460 33.83 PK 339 -17.8 49.93 - - 74 -24.07 359 177 \
2 * 5.459 38.28 PK 33.9 -17.8 54.38 - - 74 -19.62 359 177 \
3 5.470 39.59 PK 33.9 -17.9 55.59 - - 68.2 -12.61 359 177 Vv
4 5.470 45.13 PK 339 -17.9 61.13 - - 68.2 -7.07 359 177 \
5 *5.460 27.65 RMS 339 -17.8 43.75 54 -10.25 - - 359 177 \
6 * 5.460 27.95 RMS 33.9 -17.8 44.05 54 -9.95 - - 359 177 "
7 5.470 32.20 RMS 33.9 -17.9 48.20 - - - - 359 177 \
8 5.469 32.58 RMS 33.9 -17.9 48.58 - - - - 359 177 \

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

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

HIGH BANDEDGE, HORIZONTAL

UL Fremont - Chamber D 3 Mar 2014 15:18:27

125
Bandedge

Project Number: 14U17283
Client:SONOS INC
Config:EUT only
Mode:5708 HT2B

Tested by:R.Zheng

(dBul/m) Horizontal

MMMW%MW Peck Limit C(dBulU/m)

MWWWMWMWMMMMMMmewWMWWMWWWWMMWMWWWWMMWWWMMWWW

55
45

35

5.7
Frequency (GHz2

Range (GHz) Det  RBW  UBW / Avg Tup Sueep Pte  #Swps/Mode  Labe
1:5.7-5.825 FEAK 1M 31 / Pur Avg(RYS) futo/Cpled 8081  Inf/MAH  Horizontol - I

BandEdge 5725-5825MHz 15_4B7 PK - Horizontal .TST 38915 20 Jon 2014 Rev 9.5 B7 Feb 20814

HIGH BANDEDGE, VERTICAL

125UL Fremont - Chamber D 3 Mar 2814 15:25:57

Bandedge

Project Number:14U17283
Client:SONOS INC
Config:EUT only

Mode ;5768 HT20

Tested by:R.Zheng

Peak Limit (dBulU/m)

(dBul/m) Uertical

55

i
%WWWMMWMWWWmewWWWWWWWWWWMMWWWWMWWWWWW

45

35

5.7
Freguency (GHzD

Range (Gi1z) Det RBU B / Avg Typ Sueep Pte #ups/Mode  Lobe
1:5.7-5.825 PERK 1N 3H / Pur Avg(RYS) futo/Cpled 8081 Inf/MAXH  Uerticol - Pk

BandEdge 5725-5825MHz 15_487 PK - Vertical .TST 38815 20 Jon 2614 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRM009 IC: 5373A-RMO009
DATA
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (Degs) (em)
(dBuV) (dB) (dBuV/m)
1 5.725 41.30 PK 34.2 -17.6 57.90 68.2 -10.30 242 215 H
2 5.725 44.54 PK 34.2 -17.6 61.14 68.2 -7.06 242 215 H
Marker Frequency Meter Det AFT712 Amp/Cbl/ Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m)
1 5.725 48.30 PK 34.2 -17.6 64.90 68.2 -3.30 257 215 Vv
2 5.725 48.30 PK 34.2 -17.6 64.90 68.2 -3.30 257 215 \Y

PK - Peak detector
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont — Chamber D

Limit CdBuU/m)

28 Feb 2B14 18:47:49

Radiated Emissions 3-Meters

Pro ject Number:14U17283
Client:Sonos

Canfig:EUT only

Mode 15588 HT28 cbove 16
Tested by:T. Chu

78 I Non-Restricted (dBul/m

60
Avg Limit (dBuU/m)

C(dBulU/m) Horizontal

58 .
&

40 MMmMMWWWMWWMWMWWMWWWWWMW
" PR

i o
BBuwwwMWW””mMWNww«MW”N

1

Frequency

B / fvg Typ Sueey Pts  #Sups/Mode

P
3/ Pur Avg(RNS) futo/Cpled 5881 Inf/MAXH  Horizonia
o

M/ Pur Avg(RNS) futo/Cpled  BOBT  Inf/MAYH
M / Pur Avg(RNS) futo/Cpled 12k Inf/MAMH

-

(GH=z2

Ronge (6Hz) Pls  #Sups/Mode
7:1-5.08 3 RHS [

Inf/MAKF

9:5,08-6.15 E! u Tnf/MAKH
6.15-18 g’ " 5 y ed 12k Inf/MAH

FCC Part15C All SGHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2014 Rev 9.5 B7 Feb 20814

LOW CHANNEL VERTICAL

UL Fremont - Chamber D

Peak Limit CdBul/ml

28 Feb 20814 18:47:49

Rodiated Emissions 3-Meters

Project Number :14U17283
Client:Sonos

Config:EUT only

Mode :5508 HT28 above 16
TesteH by:T. Chi

UNII Non-Restricted (dBuU/m)

Avg Limit (dBuU/m)

C(dBul/m) Uertical

Freguesncy

Range (GHz) Det  RBW UBW / Avg Tp Sueep Pts #Swps/Mode  Lobe

FCC Part!5C All 56GHz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 14 Feb 20814

(GH=2

Range (GHiz) Det  RBW VB / Avg Tup Pts  #Swps/fode  Lobel

Rev 9.5 B7 Feb 2014
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 /[Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1 *2.500 42.51 PK 32.2 -30.3 44.41 74 -29.59 0-360 201 H
2 *2.500 41.01 Avg 32.2 -30.3 4291 54 -11.09 0-360 201 H
3 *2.500 42.61 PK 32.2 -30.3 44.51 74 -29.49 0-360 201 \
4 *2.500 41.02 Avg 32.2 -30.3 42.92 54 -11.08 0-360 100 \
5 3.362 39.96 PK 32.4 -29.1 43.26 68.2 -24.94 0-360 201 \
6 *3.668 37.96 PK 32.6 -28.4 42.16 74 -31.84 0-360 100 H
7 *3.668 35.09 Avg 32.6 -28.4 39.29 54 -14.71 0-360 201 H
8 *3.668 39.17 PK 32.6 -28.4 43.37 74 -30.63 0-360 201 \
9 *3.668 36.87 Avg 32.6 -28.4 41.07 54 -12.93 0-360 201 \
10 *3.751 38.90 PK 32.7 -28.7 42.9 74 -31.10 0-360 201 H
11 *3.751 34.34 Avg 32.7 -28.7 38.34 54 -15.66 0-360 100 H
12 *3.751 39.32 PK 32.7 -28.7 43.32 74 -30.68 0-360 100 \
13 *3.751 35.49 Avg 32.7 -28.7 39.49 54 -14.51 0-360 100 \
14 * 5.004 38.26 PK1 335 -26.6 45.16 74 -28.84 304 150 H
15 * 5.004 27.56 AD1 335 -26.7 34.36 54 -19.64 304 150 H
16 * 5.005 37.39 PK1 335 -26.7 44.19 74 -29.81 231 188 \
17 * 5.005 27.84 AD1 335 -26.4 34.94 54 -19.06 231 188 \

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

MID CHANNEL HORIZONTAL

1ZBUL Fremont - Chamber D 28 Feb 2814
Radioted Emissions 3-Meters
Project Number:14U17283
Client:Sonos
Config:EUT only
Mode: 5588 HT28 above 16
Tested by:T. Chu

Peak Limit (dBul/|

78

68

fvg Limit (dBuU/m)

(dBuU/m) Horizontal

50

3

g
38.&,.}er““"’~¢"" V“‘wwuw

14
Frequency (GHz)

VBl / Avg Tup Sueep Pts #Sups/Mode  Lobel Range (GHz) REU VB / fvg Typ Sueep Pts  #Sups/Mode  Label
3M / Pur Avg(RMS) Auto/Cpled 5881  Inf/MAXH Har al 7:1-5.88 PEA M 3k Avg(RMS) Auta led 508 Inf/MAXH H al
3/ Pur Aug(RHS) futo/Cpled 8081 [nf/MAXH  Hor 9:5.68-6.15 d Mo 3k Avg(RNS)  futo/Cpled  8BAI  Inf/MAXH
3/ Pur fvg(RHS) futo/Cpled 12k Inf/HAH  Ho 6.15-1 | 3 V(RS futo/Cpled  fek  Inf/NAKH

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2814 Rev 9.5 87 Feb 2014

MID CHANNEL VERTICAL

IZ@UL Fremont - Chomber D 28 Feb 2814 19:48:17

Rodioted Emissions 3-Meters

Project Number: 14017283
118 Client:Sonos

Config:EUT only

Mode:5588 HT28 cbove 16
108 Tested by:T. Chu

96

80 ,
Peak Limit (dBulU/m)

78 NIL Non-Restricted C(dBuY

66
Avg Limit (dBuU/m)

(dBulU/m) Uertical

50

40

18
Frequency (GH=z2

Range (6Hz) Dt REW UG / fvg Typ Sucep Pls  ASupsfode  Lohel Range (EHz) Det  RoU VW / fug Typ Sueep Pts  foups/fade  Lobel

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 20814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AF Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T712 Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.050 38.91 PK 26.8 -32.0 33.71 74 -40.29 0-360 201 \
2 *1.050 35.46 Avg 26.8 -32.0 30.26 54 -23.74 0-360 201 \Y
3 2.159 41.42 PK 30.6 -30.6 41.42 68.2 -26.78 0-360 201 H
4 2.416 39.71 PK 31.7 -30.3 41.11 68.2 -27.09 0-360 201 \Y
5 *2.500 41.93 PK 32.2 -30.3 43.83 74 -30.17 0-360 201 H
6 *2.500 40.97 Avg 32.2 -30.3 42.87 54 -11.13 0-360 201 H
7 *2.500 43.06 PK 32.2 -30.3 44.96 74 -29.04 0-360 100 \Y
8 *2.500 42.04 Avg 32.2 -30.3 43.94 54 -10.06 0-360 100 \Y
9 *3.721 38.99 PK 32.7 -28.7 42.99 74 -31.01 0-360 100 H
10 *3.721 37.02 Avg 32.7 -28.7 41.02 54 -12.98 0-360 201 H
11 *3.721 40.41 PK 32.7 -28.7 44.41 74 -29.59 0-360 201 \Y
12 *3.721 38.7 Avg 32.7 -28.7 42.70 54 -11.30 0-360 201 \Y
13 *3.749 39.02 PK 32.7 -28.7 43.02 74 -30.98 0-360 100 H
14 *3.749 34.51 Avg 32.7 -28.7 38.51 54 -15.49 0-360 201 H
15 *5.001 38.65 PK1 335 -26.5 45.65 74 -28.35 82 213 H
16 *5.001 27.57 AD1 335 -26.5 34.57 54 -19.43 82 213 H
17 * 5.006 37.57 PK1 335 -26.7 44.37 74 -29.63 284 304 \Y
18 * 5.006 27.69 AD1 335 -26.7 34.49 54 -19.51 284 304 \Y

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

HIGH CHANNEL HORIZONTAL

WZBUL Fremont - Chamber D 28 Feb 2814 28:42:84

Radioted Emissions 3-Meters
Project Number:14U17283

Client:Sonos

Config:EUT only

Mode: 5788 HT28 cbove 16

Tested jpy:T. Chu

Peak Limit (dBuU/m

78 UNII Non-Restricted (¢Bu

6@ fvg Limit (dBuU/m)

(dBuU/m) Horizontal

50

48

e
L

i A

Wil
BBwﬁrquwmmwwmwwwMW““

Frequency (GHz)

VBl / fivg Tup Sucep Ps  #9wps/Mode  Lobel Range (6Hz) REU VBl / fvg Tup Pts  foups/fade Lokl
3M / Pur Avg(RMS) Auto/Cpled 5881  Inf/MAXH al 7:1-5.88 PERK M 3 / (RMS) Auto/Cple 5@ Inf/MAXH a
3M / Pur Avg(RMS) Auto/Cpled  BBA1  Inf/MAXH Har g(RNS) Inf/MAXH

3/ Pur g (RHS) futo/Cpled 12k Inf/HAH  Ho 6.15~ | M 3k / Pur Avg(RHS) 2 Inf/MAKH  H

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 2814 Rev 9.5 87 Feb 2014

HIGH CHANNEL VERTICAL

IZ@UL Fremont - Chomber D 28 Feb 2814 20:42.04

Rodioted Emissions 3-Meters
Project Number:14U17203
e ClisntiSonos
Config:EUT only
Mode:57@8 HT28 cbove 1G
190 Tested [by:T. Ch

96

80 :
Peok Limit C(dBulU/m)

78 UNII Non-Restricted

60
Avg Limit (dBulU/m)

50 %é

40

(dBulU/m) Uertical

18
Fregquency (GH=z2

Range (6Hz) Dt REW UGl / fvg Typ Sucep Pls  ASupsfode  Lohel Range (BHz) Det  RoU  UBU / Aug Typ Sueep Pts  foups/fade  Lobel

FCC Part15C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 38915 14 Feb 20814 Rev 9.5 B7 Feb 2814
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014

IC: 5373A-RM009

DATA
Marker Frequency Meter Det AFT712 Amp/Cbl Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) /[Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.051 39.43 PK 26.8 -32 34.23 - 74 -39.77 - - 0-360 201 \
2 *1.051 36.02 Avg 26.8 -32 30.82 54 -23.18 - - - - 0-360 201 \
3 *1.722 39.47 PK 29.1 -30.9 37.67 - 74 -36.33 - - 0-360 201 \Y
4 *1.722 37.13 Avg 29.1 -30.9 35.33 54 -18.67 - - - - 0-360 100 \Y
5 *2.500 42.14 PK 32.2 -30.3 44.04 - 74 -29.96 - - 0-360 201 H
6 *2.500 40.70 Avg 32.2 -30.3 42.60 54 -11.40 - - - - 0-360 201 H
7 *2.500 43.28 PK 32.2 -30.3 45.18 - 74 -28.82 - - 0-360 100 \Y
8 *2.500 41.09 Avg 32.2 -30.3 42.99 54 -11.01 - - - - 0-360 100 \Y
9 *3.750 38.69 PK 32.7 -28.7 42.69 - 74 -31.31 - - 0-360 100 \Y
10 *3.750 35.06 Avg 32.7 -28.7 39.06 54 -14.94 - - - - 0-360 100 \
11 *3.801 40.38 PK 32.7 -28.9 4418 - 74 -29.82 - - 0-360 201 H
12 *3.801 35.71 Avg 32.7 -28.9 39.51 54 -14.49 - - - - 0-360 201 H
13 *3.801 41.78 PK 32.7 -28.9 45.58 - 74 -28.42 - - 0-360 201 \Y
14 *3.801 38.41 Avg 32.7 -28.9 42.21 54 -11.79 - - - - 0-360 201 \
15 *4.961 38.05 PK 335 -26.1 45.45 - 74 -28.55 - - 0-360 201 H
16 *4.961 34.49 Avg 335 -26.1 41.89 54 -12.11 - - - - 0-360 201 H
17 *4.998 37.27 PK1 335 -26.4 44.37 - 74 -29.63 - - 235 142 H
18 *4.998 27.52 AD1 335 -26.7 34.32 54 -19.68 - - - - 235 142 H
19 *4.998 37.20 PK1 335 -26.4 44.30 - 74 -29.7 - - 286 161 \Y
20 *4.998 27.59 AD1 335 -26.4 34.69 54 -19.31 - - - - 286 161 \Y

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

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

9.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

95UL Fremont — Chamber D 7 Mar 2814 21:17:36
Rodioted Emissions - 3 Meters

Project Number: 14017203
85 Client:SONDS INC
Config:EUT ONLY
Mode:56 WORST CASE
75 Tested by:R.ZHENG

65

55

(dBuU/m) Horizontal

451 PR LT T Y CEBUY /) 3

%WWM SN s A

30 100
Frequency (MHz)

Rarge CHHz) Det  RBM UBL / fvg Tup Sups/Mode  Lokel Det  REU LBl Sups/Ma Label
2

1:38-

Sucep Pis ock Range (WHz) U / fvg Typ Sweep Pis ¥ de
] PEAK 128k 1M/ Log-Pur(Video)  .BIs/MHz 4881  [nf/MAXH  Horizontal 3:208-1608 PERK 128k 1M / Log-Pur(Video)  .8B1s/MHz  BBAI  Inf/MAXH  Horizontal

FCC Part 15 Subpart C 38-18BBMHz.TST 38815 18 Jon 26814 Rev 9.5 86 Mar 2014

VERTICAL PLOT

95UL Fremont — Chamber D 7 Mor 2014
Radioted Emissions - 3 Meters

Project Number:14U17283

85 Client:SONOS INC
Config:EUT ONLY
Mode:56 WORST CASE

75 Tested by:R.ZHENG

65

55

A5 aPK Lim it CdBUY /)

g 5
35 ? a

(dBul/m) Vertical

100
Frequency (MHz)

Range (MHz) Det  RBW UEW / fvg Tup Sucep Pis  #Sups/Mode  Lokel Range (M=) Det  REU UBW / Avg Tup Sueep Pts  #Sups/Made

FCC Part 15 Subpart C 38-18B8MHz.TST 368315 18 Jon 2014 Rev 9.5 @6 Mar 2014
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRM009 IC: 5373A-RMO009
DATA
Marker Frequency Meter Det AF T407 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
dB/m (dB) (dBuVv/m)
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuv/m)

1 *74.54 50.5 PK 8.2 -31.7 27 40 -13 0-360 301 H

2 *110.7925 56.17 PK 12.7 -31.3 37.57 43.52 -5.95 0-360 301 H

3 *250 58.92 PK 11.5 -30.4 40.02 46.02 -6 0-360 100 H

4 34.6325 50.82 PK 17.9 -31.8 36.92 40 -3.08 0-360 100 \Y

5 43.515 56.14 PK 11.4 -31.7 35.84 40 -4.16 0-360 100 \%

6 145.26 54.19 PK 12.6 -31.3 35.49 43.52 -8.03 0-360 100 \Y%

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

QP - Quasi-Peak detector
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10-
20009.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

RESULTS

6 WORST EMISSIONS

Line-L1 .15 - 30MHz

Trace Markers

Marker Frequency Meter Reading Det T241LL1 LC Cables 1&3 Corrected CISPR 11/22 Margin to CISPR 11/22 Margin to

(MHz) (dBuv) (dB) (dB) Reading Class B Quasi- Limit (dB) Class B Limit (dB)
dB(uVolts) peak Average

1 .5685 47.97 PK 3 0 48.27 56 -7.73

2 .5685 25.33 Av 3 0 25.63 - - 46 -20.37

5 2.022 35.73 PK 2 1 36.03 56 -19.97

6 2.022 18.23 Av 2 1 18.53 - - 46 -27.47

9 18.3435 41.54 PK 3 2 42.04 60 -17.96

10 18.3435 8.39 Av 3 2 8.89 - - 50 -41.11

Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Reading Det T241LL2 LC Cables 2&3 Corrected CISPR 11/22 Margin to CISPR 11/22 Margin to

(MHz) (dBuv) (dB) (dB) Reading Class B Quasi- Limit (dB) Class B Limit (dB)
dB(uVolts) peak Average

3 .564 49.03 PK 3 0 49.33 56 -6.67

4 .564 25.35 Av 3 0 25.65 - - 46 -20.35

7 2.0355 35.78 PK 2 1 36.08 56 -19.92

8 2.0355 18.1 Av 2 1 18.4 - - 46 -27.6

11 23.127 39.24 PK 3 2 39.74 60 -20.26

12 23.127 35.22 Av 3 2 35.72 - - 50 -14.28
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

LINE 1 RESULTS

UL Fremont, CA CE Room 7 Mor 2814 2316086
; ; ; L ; Conducted RFI Uoltage

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

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

¥ CEds B Average

Line-L1 dBCuUoltsD

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

Ronge [MHz] Det RBUCHz UBWCHz]  Sweep Lakel Ronge [MHe] Det RBUCHz UBWCHz]  Sweep
1:.15-38 PEAB 1Bk néa REER Lire-L1
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

LINE 2 RESULTS

7 Mar Z2@14

23:16:60

UL Fremornt, CA CE Room

Project Mo: 14017783

Mode | /Device:PLAYI

Test By:R.,ZHENG

Conducted RFI Uoltoge

Client Nome:SONOS, INC

Test Uolt/Fregq: 128Y/B0H:

Line-L2 dBCulaolts2

1R

Freguency L[MH=

Renge CHFz)

I 15-38 PK/A 10k néo

Det  RBUCHz UBWCHz]  Sweep

Lakel Ronge [MHz]

BETLN 2 Lire-Lt | 2 15-36

Det  RBUCHz] UBWCHz]  Sweep
PR/ B 1k nfn

Label

BETEN: Line-L2
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014
FCC ID: SBVRMO009 IC: 5373A-RM009

11. DYNAMIC FREQUENCY SELECTION

11.1. OVERVIEW

11.1.1. LIMITS

INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-210 Issue 7 A9.4 (b) (i) Channel Availability Check Time: ...

Additional requirements for the band 5600-5650 MHz: Until further notice, devices subject to
this Section shall not be capable of transmitting in the band 5600-5650 MHz, so that
Environment Canada weather radars operating in this band are protected.

ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING
IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

Table 1: Applicability of DFS requirements prior to use of a channel

Requirement Operational Mode
Master Client (without Client (with
radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

2 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a O dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS

response.
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REPORT NO: 14U17203-2A DATE: MAY 14, 2014

FCC ID: SBVRM009 IC: 5373A-RMO009

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12-second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10-second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kHz) Successful
Detection
6 1 333 300 9 .333 70% 30
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REPORT NO: 14U17203-2A
FCC ID: SBVRMO009

DATE: MAY 14, 2014
IC: 5373A-RM009

11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

Signal Generator

10 MHz
Frequency
Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Frequency Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F, to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of .64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 09/10/14
Vector Signal Generator, 20GHz Agilent / HP EB267C C01066 09/12/14
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11.1.8.

SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device

10/100 Ethernet
Switch

Right

Notebook PC
(Controller/Server)
with Audio File

SUPPORT EQUIPMENT

Speaker

Speaker
(EUT)

Slave Devices

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Sound Bar Sonos, Inc. Playbar 00-OE-58-B3-E1-13-1 SBVRMO006
(Master Device)
Notebook PC Dell PO5G INGRWN1 DoC
(Console/Server)
AC Adapter Lite On PA-1650-02DD CN-0928G4-72538-07F- DoC
(Console/Server PC) Technology 16F1-A00
5-Port 10/100 Switch Netgear FS105 v2 1D52163D0AADA DoC
AC Adapter (Router) Netgear MUO08A9075100-A1 | 2411201651023902JT DoC
Speaker (Right / Sonos, Inc. Play: 1 B8-E9-37-58-33-74-4 SBVRMO009
Hardwired)
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11.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges excluding the 5600-
5650 MHz range.

The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 24.98 dBm EIRP in the 5250-5350 MHz band and
24.69 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly consists of 2 antennas with individual gains of 3.59 dBi and 3.29
dBi.

Two antennas are utilized to meet the diversity and MIMO operational requirements.
The rated output power of the Master unit is < 23dBm (EIRP). Therefore the required
interference threshold level is —62 dBm. After correction for procedural adjustments, the

required radiated threshold at the antenna port is —-62 + 1 = -61 dBm.

The calibrated radiated DFS Detection Threshold level is set to —-64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.

The EUT uses two transmitter/receiver chains, each connected to an antenna to perform
radiated tests.

WLAN Traffic was generated by streaming the audio file “5_GHz_Audio_Test_file. WAV” from
the Master to the Slave using Sonos Controller for PC version 5.0 (Beta) media player.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. One nominal channel bandwidth, 20 MHz, is
implemented.

The software installed in the Master Device is 26.1-76080.
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UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 815.407 (h) REQUIREMENTS

The Master Device is a Sonos Playbar, FCC ID: SBVRMO006. The minimum antenna gain for the
Master Device is 4.1 dBi.

The rated output power of the Master unit is < 23dBm (EIRP). Therefore the required
interference threshold level is —62 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —62 + 1 = -61 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.
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11.2. RESULTS FOR 20 MHz BANDWIDTH

11.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5540 MHz.

11.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 16:02:00 Aprd, 2014 R_T [Freg/Channel |

Mkr1 12.42 ms Contor

; # 4 enler Fred
Bef .-ll] dBm #Atten 0 dB £4.02 dBm £ 4000000 GH2
#Peak
Log
10 Start Frag
dB/ 554000000 GHz
OHfst
202
dB Stop Freq
DI 554000000 GHz

£4.0
dBm CF Step

. 3.00000000 MHz
#PAvg Auto Ilan|

w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): :
ETun Signal Track

On Off

Center 5.540 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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TRAFFIC

SLAVE TRAFFIC
e Agilent 15:40050 AprS, 2014 R T |FregfChannel

Mkr1 14.21s

; Center Freg
Ref 40 dB #Atten 0 dB 75.51 dB
#Poak[— = M 5 54000000 GHz

Start Freqg
5.54000000 SHz

Stop Freq
554000000 GHz

(IB;II _ | | | | CF Step

. 3.00000000 MHz
#PAvg u

to Ia

W1 52
S3 FS§
AA

Freq Offset
000000000 Hz

aff): :
ETun Signal Track
On Oiff

Center 5.540 000 GHz Span 0 Hz )
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)

Copyright 2000-2010 Agilent Technologies
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11.2.38. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.2.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.062 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
0.0 60
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MOVE TIME

MOVE TIME

- Agilent 15:47:33 Aprd, 2014

R T |Freg/Channel

Ref 40 dBm

#Atten 0 dB

A Mkl B2 ms
18.10 dB Center Freq

#Peak |

5.54000000 GHz

o

Start Freq

5.54000000 GHz

Stop Freg
5.54000000 GHz

dBm

#PAvyg

CF Step
300000000 MHz

Auto hdan|

Center 5.540 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz

Sweep 16 s {8001 pts) Freq Offset

Marer Trace
1R (13
14 [4)]

XAz
1.694 =
62 ms

0.00000000 Hz
Amplitude

G467 dBm
-18.10 dB

Signal Track
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CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 16:68:23 Aprd, 2014 R T |FregiChannel

A Mkrt 200 ms Conter F

; m efner Fred
Ref 40 dBm #Atten 0 dB -35.00 dB
#Paak 5.54000000 GHz
Log
10 Start Freg
dB/ 564000000 GHz
Offst
202
dB Stop Freqg
DI 5.54000000 GHz

£4.0
dBm CF Step

} 3.00000000 MHz
#PAvg Auto lan

w1 s2 Freq Offset
53 v 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.540 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (3001 pts)
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the aggregate monitoring period.

AGGREGATE CLOSING TIME
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-140.0
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Tirne (s)
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o

2.0000 0.00
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11.2.5.

RESULTS

NON-OCCUPANCY PERIOD

No EUT transmissions were observed on the test channel during the 30-minute observation

time.

NON-OCCUPANCY PERIOD
H Agilent 09:35:29 Apr 10,2014

R T

Frag/Channel

Ref 40 dBm

#htten 0 B
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-32.83 dB
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dB/
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Dl
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554000000 GHz
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554000000 GHz

£4.0
dBm

#PAvg

Stop Freq
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CF Step
3.00000000 tMHz
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w1 s2
S3 FS

AR
off}:

FTun

Center 5.540 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz '
Sweep 2 ks (8001 pts)

Freq Offset
000000000 Hz

Signal Track
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—

Page 111 of 116

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.



