Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER

I. GENERAL INFORMATION

Requirement: FCC, Industry Canada
Test Requirements: FCC Part 15, RSS-Gen, RSS-210
Applicant: SONOS, INC.

223 E. De La Guerra

Santa Barbara, CA 93101

FCC ID: SBVRMO002
IC: 5373A-RMO002
Model No.: WMP-N06

II. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

The Sonos WMP-NO06 is a 2.4 GHz 3x3 MIMO radio module operating in accordance
with provisions in IEEE 802.11n.

Testing was performed for the purpose of qualifying two new antenna sets for use with
this module, the “Avalon” antenna set and the “Wembley” antenna set. For these antenna

sets, only two transmit modes are supported:

802.11g, 24 Mbps, CDD
802.11 HT20 3x3 MIMO, MCS9

III. TEST DATES AND TEST LOCATION
Testing was performed 7,8, 12 and 17 October. Tests were performed at:
Compliance Certification Services

47173 Benicia Street
Fremont, CA 94538

40 AT .

T.N. Cokenias 6 December 2009
EMC Consultant/Agent for Sonos Inc.
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

15.203 Antenna description
The Avalon and Wembley antenna sets consists of 3 monopole antennas mounted on
pcbs, one for each transmitter chain, with integral antenna cables of differing lengths.

Maximum antenna gains for each monopole/cable combination are listed below

Avalon Antenna Set

Antenna description Gain, dBi
Chain 1 antenna 1.0
Chain 2 antenna 2.26
Chain 3 antenna 0.79

Wembley Antenna Set

Antenna description Gain, dBi

Chain 1 antenna 0.46

Chain 2 antenna 1.99

Chain 3 antenna 0.79
TEST PROCEDURES

All tests were performed in accordance with the applicable procedures called out in the
following documents, unless otherwise noted:

FCC 47CFR15

RSS-210 Issue 7: Low power license exempt radio frequency devices (July 2007)
RSS-212: Test Facilities and Test Methods for Radio Equipment

ANSI C63.4 — 2003, American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of
9 kHz to 40 GHz.

FCC KDB 558074: DTS Measurement, published on Apr 16 2007

Tests were performed at three frequencies:

LOW: Channel 1 2412 MHz

MID: Channel 6 2437 MHz
HIGH: Channel 11 2462 MHz
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Sonos Inc. Report No. 09PRO022

FCC ID: SBVRMO002
Model: WMP-N06

Test Equipment

Compliance Certification Services:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 01/05/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 01/14/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/16/09
Antenna, Horn, 18 GHz EMCO 3115 C00945 01/29/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 02/04/10
Chamber Wall
Test Set-up Diagram
laptop
L EUT L
I
opto-
Support isolat
electronics Ethernet o Ethernet
120 VAC
120 VAC
Support Equipment
Equipment Mfr Model
DC Power Supply Apple A1021
Laptop Apple PPOIL
Support electronics Sonos TBD
for power and 1/O
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

TEST RESULTS
Radiated Test Set-up, 30 MHz-25 GHz

Bilog or Horn antenna 1-4m

3m
—>
:| EUT /F\
preamplifier

— [ ]

Fig. 1

Test Procedures

Radiated emissions generated by the transmitter portion of the EUT were measured.

1. The EUT was placed on a non-conductive table resting on a turntable on the test site.
The search antenna was placed 3m from the EUT. The EUT antenna was mounted in the

with the EUT TX antenna pointed directly to the search antenna.

2. The turntable was slowly rotated to locate the direction of maximum emission at each
emission falling in the restricted bands of 15.205.

3. Emissions were investigated to the 10" harmonic of the fundamental.
4. Once maximum direction was determined, the search antenna was raised and

lowered in both vertical and horizontal polarizations. The maximum readings so
obtained are recorded in the data listed below.

Test Results: Worst-case results are presented. Refer to data sheets below. Restricted
band emissions meet 54 dBuV/m. Other undesired emissions from the transmitter meet
the -20 dBc requirement in 15.247(d).
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Sonos Inc.
FCCID: SBVRMO002
Model: WMP-N06

15.205 Restricted Frequency Bands

Report No. 09PRO022

MHz MHz MHz GHz

0.090 -0.110 1642 - 16.423 3999 -410 4.5-5.15
0.495-0.505 (1) 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175 - 6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29-12.293 162.0125 - 167.17 3332 -3339 31.2-31.8
12.51975 - 12.52025 167.72 -173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400

13.36-13.41 322-3354

15.209 General Field Strength Limits

Frequency Field Strength Measurement Distance
(MH2) (microvolts/meter) (meters)

0.009 - 0.490 2400/F (kHz) 300

0.490 - 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30

30 - 88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3
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Sonos Inc.

FCCID: SBVRMO002

Model: WMP-N06

Peak RF Output Power Measurements

Peak Power and Average Power Test Results Summary

(average power readings for reference only)

FCC ID: SBVRMO002

C2PC Power Settings
Channel Mode
Ave Power
1 802.11¢g
6 802.11¢g
11 802.11¢g
1 HT20
6 HT20
11 HT20
Peak Power
1 802.11¢g
6 802.11g
11 802.11¢g
1 HT20
6 HT20
11 HT20

Pset dBm

15
19
15

15
19
15

15
19
15

15
19
15

P meter
ChB dBm

14.1
18.31
14.34

14.27
18.38
14.3

19.9
24.33
19.97

19.99

24.47
20.21
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P meter
ChA dBm

13.9
17.7
13.9

13.8
17.8
13.8

19.5
23.86
19.9

19.79
23.88
19.99

Report No. 09PRO022

P meter
ChC dBm

13.3
18
14

13.3
18
13.9

19.3
23.82
19.6

19.52
23.98
20.02

Pout Tot dBm

18.6
22.8
18.9

18.6
22.8
18.8

243
28.78
24.6

24.5
28.89
24.8



Sonos Inc.

FCCID: SBVRM002

Model: WMP-N06

Peak Output Power Plots

802.11 g LOW Channel Chain A

Report No. 09PRO022

i Agilent 15:29:35 Oct 12, 2009 R T Measure |
|
Ch Freg 2.412 GHz Trig Free Meas Off
Channel Power I |
VBW 3.0 MHz (Channel Power
09012867
Ref 21 dBm #Atten 20 dB
#Peak I - - Occupied BW]
Log o = T
10 A -
dB/
offst ACP
1
dB
Multi Carrier
Center 2.412 00 GHz Span 25 MHz Power
#Res BW 1 MHz #VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.55 dBm /16.3800 MHz -52.59 dBm/Hz e
10f2
Copyright 2000-2009 Agilent Technologies |
802.11 g LOW Channel Chain B
i Agilent 15:32:21 Oct 12, 2009 R T Bwidvg__|
I ] Res BW
Ch Freq 2.412 GHz Trig Free 1.0 Mil
Channel Power I | Auto E‘-
Video BW
3.0 MHz
09012867 [Auto Man
Ref 21 dBm #Atten 20 dB VBWIRBW
“Peak ] s 10.00000
Log — ey Auto Man
10 P L 0
dB/ l Average
Offst | a
i flom o]
—_—
B llavarvew Type
)| Log-Puwr (video)
Center 2.412 00 GHz Span 25 MHz ||Auta Man|
#Res BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts) [ |
Channel Power Power Spectral Density ‘ |
19.93 dBm /16.3800 MHz -52.22 dBm/Hz Span/iRBW
106
Auto Man|
Copyright 2000-2009 Agilent Technologies |
802.11 g LOW Channel Chain C
s Agilent 15:34:08 Oct 12, 2009 R T Measure |
l ]
Ch Freq 2.412 GHz Trig  Free Meas Off
Channel Power I I
VBW 3.0 MHz |"Channe| Power
09012867
Ref 21 dBm #Atten 20 dB
#Peak B I Occupied BW|
Log - o
10 ww ~ee
dB/ : |
Offst M ACP
1 | |
B HI'— _
il Multi Carrier
Center 2.412 00 GHz Span 25 MHz Power
#Res BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.32 dBm /16.3800 MHz -52.83 dBm/Hz I:More
10f2

ent Technolo
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Sonos Inc.

FCC ID: SBVRMO002

Model: WMP-NO06

Peak Output Power Plots

i Agilent 15:21:24 Oct 12, 2009

802.11 g MID Channel Chain A

R T BW/Avg

opyright 2000-2

Agilent Techno

L Res BW
Ch Freq 2437 GHz Trig  Free 1.0 MEI
Channel Power I I Auto Man
Video BW
3.0 MHz
09U12867 Auto Mar)
Ref21 dBm #Atten 20 dB VBWIRBW
#Peak ettt ek nomd - 10.00000
Log — et e Auto Man|
10 i =y
B/ Average
Offst 10
11 On of
B [AvgiVBW Type
Log-Pwr (Video) ™|
Center 2.437 000 GHz Span 25 MHz ||Auto Man|
ZRes BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Channel Power Power Spectral Density
23.86 dBm /16.3800 MHz -48.28 dBm/Hz Span/RBW
106
Aute Man]

% Agilent 15:23:53 Oct 12, 2009

802 11 g MID Channel Chain B
R T Measure |

|

Ch Freq 2.437 GHz Trig  Free Meas Off
Channel Power I I
Channel Power
09012867
Bef 21 dBm #Atten 20 dB
#Peak B o e, e I e e - 1 Occupied BW|
Log - ]
10 et Fitag,
dB/ ]"
Offst ACP
1"
dB ] ]
Multi Carrier
Center 2.437 000 GHz Span 25 MHz Power
ZRes BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
24.33 dBm /16.3800 MHz -47.82 dBm/Hz Voo
10of2

opyright 2

Agilent Technologies

i Agilent 15:25:07 Oct 12, 2009

802.11 g MID Channel Chain C

Center 2.437 000 GHz
#Res BW 1 MHz

Channel Power

#VBW 3 MHz

23.82 dBm /16.3800 MHz

Span 25 MHz
#Sweep 10 ms (601 pts)

Power Spectral Density

-48.32 dBm/Hz

Auto

[ ] Res BW

Ch Freq 2437 GHz Trig  Free 1.0 MEI

Channel Power I I Auto Man

Video BW

3.0 MHz

09U12867 Auto Mar)

Ref21 dBm #Atten 20 dB VBWIRBW
ZPeak - ISESTNE IRy FTTORT ) WYY e SOV Ty pvR 10.00000

Log i e Auto Man|

10 S At

B/ Average
Offst 10
11 On of
B [AvgiVBW Type
Log-Pwr (Video) ™|

Man|

Span/RBW|

Agilent Technologies
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Sonos Inc.
FCCID: SBVRMO002
Model: WMP-NO06

Peak Output Power Plots
802.11 g HIGH Channel Chain A
i Agilent 15:38:09 Oct 12, 2009 R T Measure |
l
Ch Freg 2.462 GHz Trig Free Meas Off
Channel Power I |
(Channel Power
09012867
Ref 21 dBm #Atten 20 dB
#Peak - i - e Occupied BW|
Log S B
10 e P
dB/
offst ACP
1
dB
Multi Carrier
Center 2.462 00 GHz Span 25 MHz Power
#Res BW 1 MHz #VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.92 dBm /16.3800 MHz -52.23 dBm/Hz e
10f2
Copyright 2000-2009 Agilent Technologies |
802.11 g HIGH Channel Chain B
i Agilent 15:39:30 Oct 12, 2009 R T Measure |
l
Ch Freg 2.462 GHz Trig Free Meas Off
Channel Power I |
(Channel Power
09012867
Ref 21 dBm #Atten 20 dB
#Peak - " N Occupied BW|
Log o] h,
10 |t ]
dB/
offst ACP
1
dB
Multi Carrier
Center 2.462 00 GHz Span 25 MHz Power
#Res BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.97 dBm /16.3800 MHz -52.17 dBm/Hz e
10f2
Copyright 2000-2009 Agilent Technologies |
802.11 g HIGH Channel Chain C
4 Agilent 15:40:40 Oct 12, 2009 R T Measure |
l
Ch Freg 2.462 GHz Trig Free Meas Off
Channel Power I |
(Channel Power
09012867
Ref 21 dBm #Atten 20 dB
#Peak - Occupied BW|
Log - N
10 U o
aB/ |
offst ACP
1
dB
Multi Carrier
Center 2.462 00 GHz Span 25 MHz Power
#Res BW 1 MHz #VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.60 dBm /16.3800 MHz -52.54 dBm/Hz e
10f2
Copyright 2000-2009 Agilent Technologies I
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Sonos Inc.

FCC ID: SBVRMO002
Model: WMP-N06

Peak Output Power Plots

802.11 HT20 LOW Channel Chain A

% Agilent 16:05:20 Oct 12, 2009

R T Measure |

Ch Freqg 2.412 GHz Trig  Free Meas Off
Channel Power I |
Channel Power
03U12867
Ref 21 dBm ZAtten 20 dB
#Peak - = Occupied BW]|
Log - "v.
10 LA T
dB/
offst ACP
11
dB Rk
Multi Carrier
Center 2.412 00 GHz Span 26.99 MHz Power
#Res BW 1 MHz #VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.79 dBm /17.6860 MHz -52.69 dBm/Hz More
10f2

Copyright 2000-2009 Agilent Technologies

802.11 HT20 LOW Channel Chain B
5 Agilent 16:0354 Oct 12, 2009 R T [ Measue |

Ch Freqg 2.412 GHz Trig Free Meas Off
Channel Power [ I |
Channel Power
03U12867
Ref 21 dBm ZAtten 20 dB
#Peak . " Occupied BW]|
Log ] i
10 e T
dB/
offst ACP
1
dB Rk
Multi Carrier
Center 2.412 00 GHz Span 26.99 MHz Power
#Res BW 1 MHz #VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.99 dBm /17.6860 MHz -52.49 dBm/Hz More
10f2

Copyright 2000-2008

Agilent Technologies

802.11 HT20 LOW Channel Chain C

i Agilent 16:02:41 Oct 12,2009 R T Measure |
|
Ch Freg 2.412 GHz Trig Free Meas Off
Channel Power I |
(Channel Power
09012867
Rel 21 dBm #Atten 20 dB
#Peak i — - Occupied BV}
Log ot - o
10—t B S
dB/ i
offst ACP
1
dB K i
Multi Carrier
Center 2.412 00 GHz Span 26.99 MHz Power
#Res BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.52 dBm /17.6860 MHz -52.96 dBm/Hz e
10f2

Copyright 2000-2003 Agilent Technologies
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Sonos Inc.
FCCID: SBVRMO002
Model: WMP-NO06

Peak Output Power Plots
802.11 HT20 MID Channel Chain A
i Agllent 15:57:53 Oct 12, 2009 R T [ Measue |
l
Ch Freq 2.437 GHz Trig  Free Meas Off
Channel Power I I

Channel Power

09012867
Ref21 dBm #Atten 20 dB
#Peak I IO ST, SaYTRTREN WIS, R ey i
Log 7 v ] Occupied BW|
10 gt P
a8/ m
Offst ACP
1" |—
dB
Multi Carrier
Center 2.437 00 GHz Span 26.99 MHz Power
ZRes BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
23.88 dBm /17.6860 MHz -48.60 dBm/Hz Voo
10of2
Copyright 2000-21 Agilent Technologies I
802.11 HT20 MID Channel Chain B
i Agilent 15:59:05 Oct 12, 2009 R T Measure »
I ]
Ch Freq 2.437 GHz Trig  Free ] Meas Off
Channel Power I I

|"Channel Power

03U12867
Ref21 dBm #Atten 20 dB
ZPeak o v P ST T W Sy v eI Occupled B
Log e b/
10 pobdtd
dB/
Offst ACP
1
dB
Multi Carrier
Center 2.437 00 GHz Span 26.99 MHz Power
Z#Res BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF

opyright 2000-2003 Agilent Technologies

24.47 dBm /17.6860 MHz -48.00 dBm/Hz More
10f2
Co |
802.11 HT20 MID Channel Chain C
]

i Agilent 16:00:13 Oct 12, 2009 R T Measure
|
Ch Freq 2.437 GHz Trig  Free Meas Off
Channel Power I I
Channel Power
09012867
Ref21 dBm #Atten 20 dB
#Peak A TTNTIFT S VS I RN STy YT - Occupied BW
Log - b
10 20 s
dB/
Offst ACP
1"
dB ] ]
Multi Carrier
Center 2.437 00 GHz Span 26.99 MHz Power
ZRes BW 1 MHz #VBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
23.98 dBm /17.6860 MHz -48.50 dBm/Hz Voo
10of2

Agilent Technologies

Page 11of 29

Report No. 09PRO022



Sonos Inc.

FCCID: SBVRMO002

Model: WMP-NO06

Peak Output Power Plots

802.11 HT20 HGH Channel Chain A

% Agilent 16:07:49 Oct 12, 2009 R T Measure |
l
Ch Freg 2.462 GHz Trig  Free Meas Off
Channel Power I |
Channel Power
03U12867
Ref21 dBm #Atten 20 B [
#Peak i — S E— - Il Occupied B
M
Log e e il
10 e |
dB/
offst ACP
11
dB . .
Multi Carrier
Center 2.462 00 GHz Span 26.99 MHz Power
ZRes BW 1 MHz =VBW 3 MHz ZSweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
19.99 dBm /17.6860 MHz -52.48 dBm/Hz ore
10f2

Copyright 2000-2009 Agilent Technologies

802.11 HT20 HGH Channel Chain B

Agilent 16:03:06 Oct 12, 2009

R T Measure |

Ch Freg 2.462 GHz Trig  Free
Channel Power I I I

Meas Off

Channel Power

0912867
Ref21 dBm #Atten 20 dB
#Peak I - » N Occupied BW|
Log L,, § T
10 v B
dB/
Offst ACP
1
dB
Multi Carrier
Center 2.462 00 GHz Span 26.99 MHz Power
£Res BW 1 MHz EVBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
20.21 dBm /17.6860 MHz -52.27 dBm/Hz Vore
10f2

802.11 HT20 HGH Channel Chain C

Agilent 16:10:37 Oct 12, 2009

R T Measure |

Ch Freg 2.462 GHz Trig  Free
Channel Power I I I

Meas Off

Channel Power

09U12867
Ref21 dBm #Atten 20 dB
#Peak - E—— ] Occupied BW|
Log e an
L M
dB/
Offst ACP
1
dB K K
Multi Carrier
Center 2.462 00 GHz Span 26.99 MHz Power
ZRes BW 1 MHz ZVBW 3 MHz #Sweep 10 ms (601 pts)
Power Stat
Channel Power Power Spectral Density CCDF
20.02 dBm /17.6860 MHz -52.46 dBm/Hz Vore
10f2
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Radiated Emissions
Band Edge Emissions

Maximum band edge readings were found with search antenna in the vertical polarity,
which is the same polarity as the EUT antennas.

Wembley 802.11g LOW Channel, Vertical Peak

it Agilent 14:35:14 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.389 96 GHz

Ref 120 dBpv #Atten 0 dB 64.51 dBpv Center Freq

2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
) Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp I

Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

R T |FregiChannel
Mkr1 2.390 00 GHz

4736 dBuY Center Freq

2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Man

|

=4
=
(=1

Freq Offset
0.00000000 Hz

Signal Track

Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Band Edge Emissions

Wembley 802.11 HT20 LOW Channel, Vertical Peak
it Agilent 14:43:34 Oct 8, 2009 R T |Freg/Channel
Project: 09U12867 Mkr1 2.389 72 GHz
Ref 120 dBpY #Atten 0 dB 66.41 dByY

Center Freq
2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
i Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1.067 ms (2001 pts)

Wembley 802.11 HT20 LOW Channel, Vertical Average
5t Agilent 14:44:13 Oct 8, 2009 R_T |Freg/Channel

Project: 09U12867 Mkr1 2.390 00 GHz

Ref 120 dBv/ #Atten 0 dB 49.00 dBpv Center Freq

2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
uto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.390 00 GHz ~
#VBW 10 Hz Sweep 6.238 s (2001 pts)
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002

Model: WMP-N06
Band Edge Emissions

Wembley 802.11g HIGH Channel, Vertical Peak

Agilent 14:51:09 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.484 605 50 GHz
Ref 120 dBpY/ #Atten 0 dB 67.84 dBpY
#Peak 1 1 1 1 1 ] 1 ]

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

Wembley 802.11g HIGH Channel, Vertical Average
4t Agilent 14:51:48 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.483 590 75 GHz
Ref 120 dBpY #Atten 0 dB 48.56 dBpY

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
Sweep 1.287 s (2001 pts)
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Band Edge Emissions
Wembley 802.11 HT20 HIGH Channel, Vertical Peak

%t Agilent 15:00:32 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.483 722 75 GHz
Ref 120 dBpY #Atten 0 dB 70.92 dBpY

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

Wembley 802.11 HT20 HIGH Channel, Vertical Average
4t Agilent 15:00:53 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.483 500 00 GHz
Ref 120 dBpV #Atten 0 dB 49.60 dBpY Center Freq

2.49175000 GHz
Start Freq
2.48350000 GHz
Stop Freq

2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
Sweep 1.287 s (2001 pts)

Page 160f 29



Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Avalon 802.11g LOW Channel, Vertical Peak

LR R [T

Project: 09U12867 Mkr1 2.389 84 GHz
Ref 120 dBpY #Atten 0 dB 66.84 dBpY

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

Avalon 802.11g LOW Channel, Vertical Average

L R e e R BRI

Project: 09U12867 Mkr1 2.389 92 GHz
Ref 120 dBpY #Atten 0 dB 48.93 dBpY

Center Freq
2.35000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
8.00000000 MHz
uto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Avalon 802.11HT20 LOW Channel Vertical Peak

LR R [T

Project: 09U12867 Mkr1 2.389 60 GHz
Ref 120 dBpY #Atten 0 dB 68.60 dBp"/

Center Freq
235000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

Avalon 802.11HT20 LOW Channel Vertical Average

i Agilent 13:49:56 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dBp #Atten 0 dB 49.91 dBpv
#Igeal-: B e 2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Avalon 802.11g HIGH Channel Vertical Peak

i Agilent 13:56:31 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.486 321 50 GHz
Ref 120 dBpY #Atten 0 dB 66.37 dBpY

.
|
|

Center Freq
249175000 GHz

Start Freq
248350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
#VBW 1 MHz Sweep 1.067 ms (2001 pts)

gilent Technolog

Avalon 802.11g HIGH Channel Vertical Average

i Agilent 13:56:56 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.483 549 50 GHz
Ref 120 dBpY #Atten 0 dB 48.13 dBpY

Center Freq
249175000 GHz

Start Freq
248350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 00 GHz
#VBW 10 Hz Sweep 1.287 s (2001 pts)

Agilent Technologies
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Sonos Inc. Report No. 09PRO022
FCCID: SBVRMO002
Model: WMP-N06

Avalon 802.11HT20 HIGH Channel Vertical Peak

R e e R, TR

Project: 09U12867 Mkr1 2.483 516 50 GHz
Ref 120 dBpY #Atten 0 dB 70.09 dBpY

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Ian|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1.067 ms (2001 pts)

Avalon 802.11 HT20 HIGH Channel Vertical Average

i Agilent 14:02:47 Oct 8, 2009 R T |Freg/Channel

Project: 09U12867 Mkr1 2.483 508 25 GHz
Ref 120 dBpv #Atten 0 dB 48.56 dBpY Center Freq

#Preak I T T T T T T 2.49175000 GHz
Start Freq
2.48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
uto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)

nt Tec
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Sonos Inc.
FCCID: SBVRMO002
Model: WMP-N06

Radiated Emissions
Wembley 802.11g and HT20 modes

Report No. 09PRO022

Test Engr:
Date:
Project #:
Company:

EUT Description:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
10/17/08

Sonos

802.11g/HT20 radio module

Note: No other emissions were detected above the system noise floor.

EUT M/N: RMO002 module with Wembley antennas
Test Target:
Mode Oper: Continuous TX

f Measurement Frequency Amp Preamp Gain Average Field Strength Limit

Dist Distance to Antenna D Corr  Distance Correct to 3 meters Peak Field Strength Limit

Read Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit

AF Antenna Factor Peak Calculated Peak Field Strength Margin vs. Peak Limit

CL Cable Loss HPF High Pass Filter

f Dist Read AF CL Amp D Corr Fltr Corr. Limit Margin | Ant. Pol. Det. Ant.High Table Angle Notes
GHz (m) dBuV dB/m dB dB dB dB | dBuV/m | dBuV/m dB V/H P/AIQP cm Degree

2412 MHz Low CH
4.824 3.0 39.0 33.1 5.9 -36.5 0.0 0.0 415 74.0 -32.5 \4 P 1974 261.6 Power set 15 dBm, g mode
4.824 3.0 26.5 33.1 5.9 -36.5 0.0 0.0 29.1 54.0 -24.9 \ A 1974 261.6 Power set 15 dBm, g mode
7.236 3.0 37.6 354 73 -36.2 0.0 0.0 44.1 74.0 -29.9 \4 P 1974 261.6 Power set 15 dBm, g mode
7.236 3.0 254 354 73 -36.2 0.0 0.0 31.9 54.0 -22.1 \4 A 1974 261.6 Power set 15 dBm, g mode
2437 MHz Mid CH
4.874 3.0 39.4 33.1 5.8 -36.5 0.0 0.0 41.8 74.0 -32.2 \ P 174.0 2779 Power set 19 dBm, g mode
4.874 3.0 26.5 33.1 5.8 -36.5 0.0 0.0 29.0 54.0 -25.0 \4 A 174.0 277.9 Power set 19 dBm, g mode
7.311 3.0 38.8 353 7.3 -36.2 0.0 0.0 45.2 74.0 -28.8 \4 P 174.0 2779 Power set 19 dBm, g mode
7.311 3.0 26.2 35.3 73 -36.2 0.0 0.0 32.6 54.0 -21.4 \4 A 174.0 2779 Power set 19 dBm, g mode
2462 MHz High CH
4.924 3.0 39.0 33.1 5.9 -36.5 0.0 0.0 41.5 74.0 -32.5 \ P 155.1 322.8 Power set 15 dBm, g mode
4.924 3.0 26.5 33.1 5.9 -36.5 0.0 0.0 29.0 54.0 -25.0 \4 A 155.1 322.8 Power set 15 dBm, g mode
7.386 3.0 38.8 354 73 -36.2 0.0 0.0 45.3 74.0 -28.7 \4 P 155.1 322.8 Power set 15 dBm, g mode
7.386 3.0 25.7 354 7.3 -36.2 0.0 0.0 32.2 54.0 -21.8 \ A 155.1 322.8 Power set 15 dBm, g mode
2412 MHz Low CH
4.824 3.0 39.2 33.0 5.8 -36.5 0.0 0.0 415 74.0 -32.5 \4 P 191.9 1244 Power set 15 dBm, HT20
4.824 3.0 26.6 33.0 5.8 -36.5 0.0 0.0 289 54.0 -25.1 \4 A 191.9 1244 Power set 15 dBm, HT20
7.236 3.0 37.1 35.2 7.2 -36.2 0.0 0.0 433 74.0 -30.7 \4 P 191.9 1244 Power set 15 dBm, HT20
7.236 3.0 25.2 35.2 7.2 -36.2 0.0 0.0 314 54.0 -22.6 \4 A 191.9 1244 Power set 15 dBm, HT20
2437 MHz Mid CH
4.874 3.0 39.0 33.1 5.8 -36.5 0.0 0.0 41.5 74.0 -32.5 \4 P 140.3 262.0 Power set 19 dBm, HT20
4.874 3.0 26.0 33.1 5.8 -36.5 0.0 0.0 28.4 54.0 -25.6 \4 A 140.3 262.0 Power set 19 dBm, HT20
7.311 3.0 39.6 353 73 -36.2 0.0 0.0 45.9 74.0 -28.1 \4 P 140.3 262.0 Power set 19 dBm, HT20
7.311 3.0 26.6 353 73 -36.2 0.0 0.0 32.9 54.0 -21.1 \4 A 140.3 262.0 Power set 19 dBm, HT20
2462 MHz High CH
4.924 3.0 38.3 33.1 5.9 -36.5 0.0 0.0 40.8 74.0 -33.2 \4 P 102.1 3116 Power set 15 dBm, HT20
4.924 3.0 26.3 33.1 5.9 -36.5 0.0 0.0 28.9 54.0 -25.1 \4 A 102.1 311.6 Power set 15 dBm, HT20
7.386 3.0 37.6 354 73 -36.2 0.0 0.0 44.1 74.0 -29.9 \ P 102.1 3116 Power set 15 dBm, HT20
7.386 3.0 25.3 35.4 7.3 -36.2 0.0 0.0 31.8 54.0 -22.2 Vv A 102.1 311.6 Power set 15 dBm, HT20
Rev. 4127
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Sonos Inc.

FCC ID: SBVRMO002
Model: WMP-N06

Radiated Emissions
Avalon 802.11g mode

Report No. 09PRO022

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Note: No other emissions were detected above the system noise floor.

Test Engr: Tom Chen
Date: 10/08/09
Project #: 09U12867
Company: Sonos Inc.
EUT Description: 802.11g/HT20 module
EUT M/N: RMO002 module with Avalon Antennas
Test Target:
Mode Oper: Continuous transmission - 802.11g

f Measurement Frequency Amp Preamp Gain Average Field Strength Limit

Dist Distance to Antenna D Corr  Distance Correct to 3 meters Peak Field Strength Limit

Read Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit

AF Antenna Factor Peak Calculated Peak Field Strength Margin vs. Peak Limit

CL Cable Loss HPF High Pass Filter

f Dist Read AF CL Amp D Corr | Fltr Corr. Limit Margin | Ant. Pol. Det. Ant.High Table Angle Notes
GHz (m) dBuVv dB/m dB dB dB dB | dBuV/m | dBuV/m dB VIH P/A/QP cm Degree

2412 MHz Low CH
4.824 \ 3.0 38.6 33.0 5.8 -36.5 0.0 0.0 41.0 74.0 -33.0 \ P 123.9 6.5 Power set 15 dBm, g mode
4.824 \ 3.0 26.6 33.0 5.8 -36.5 0.0 0.0 29.0 54.0 -25.0 Vv A 123.9 6.5 Power set 15 dBm, g mode
2412 MHz Low CH
7.236 \ 3.0 374 35.2 7.2 -36.2 0.0 0.0 43.6 74.0 -30.4 \Y P 123.9 6.5 Power set 15 dBm, g mode
7.236 \ 3.0 25.3 35.2 7.2 -36.2 0.0 0.0 315 54.0 -22.5 \ A 123.9 6.5 Power set 15 dBm, g mode
2412 MHz Low CH
9.648 \ 3.0 36.8 374 8.5 -37.0 0.0 0.0 45.8 74.0 -28.2 \ P 123.9 6.5 Power set 15 dBm, g mode
9.648 \ 3.0 24.8 374 85 -37.0 0.0 0.0 33.8 54.0 -20.2 \ A 123.9 6.5 Power set 15 dBm, g mode
2412 MHz Low CH
4.824 ‘ 3.0 39.1 33.0 5.8 -36.5 0.0 0.0 41.4 74.0 -32.6 H P 169.4 340.0 Power set 15 dBm, g mode
4.824 \ 3.0 26.6 33.0 5.8 -36.5 0.0 0.0 28.9 54.0 -25.1 H A 169.4 340.0 Power set 15 dBm, g mode
2412 MHz Low CH
7.236 \ 3.0 38.0 35.2 7.2 -36.2 0.0 0.0 44.2 74.0 -29.8 H P 169.4 340.0 Power set 15 dBm, g mode
7.236 \ 3.0 25.2 35.2 7.2 -36.2 0.0 0.0 31.4 54.0 -22.6 H A 169.4 340.0 Power set 15 dBm, g mode
2412 MHz Low CH
9.648 \ 3.0 37.0 374 8.5 -37.0 0.0 0.0 46.0 74.0 -28.0 H P 169.4 340.0 Power set 15 dBm, g mode
9.648 \ 3.0 24.7 37.4 85 -37.0 0.0 0.0 33.7 54.0 -20.3 H A 169.4 340.0 Power set 15 dBm, g mode
2437 MHz Mid CH
4.874 \ 3.0 38.9 33.1 5.8 -36.5 0.0 0.0 41.4 74.0 -32.6 H P 177.1 234.0 Power set 19 dBm, g mode
4.874 \ 3.0 26.2 331 5.8 -36.5 0.0 0.0 28.6 54.0 -25.4 H A 177.1 234.0 Power set 19 dBm, g mode
2437 MHz Mid CH
7.311 \ 3.0 39.0 35.3 73 -36.2 0.0 0.0 45.4 74.0 -28.6 H P 177.1 234.0 Power set 19 dBm, g mode
7.311 \ 3.0 26.3 35.3 7.3 -36.2 0.0 0.0 32.6 54.0 -21.4 H A 177.1 234.0 Power set 19 dBm, g mode
2437 MHz Mid CH
9.748 \ 3.0 375 37.4 8.6 -37.0 0.0 0.0 46.5 74.0 -275 H P 177.1 234.0 Power set 19 dBm, g mode
9.748 \ 3.0 25.0 37.4 8.6 -37.0 0.0 0.0 34.0 54.0 -20.0 H A 177.1 234.0 Power set 19 dBm, g mode
2437 MHz Mid CH
4.874 \ 3.0 38.8 331 5.8 -36.5 0.0 0.0 41.2 74.0 -32.8 \ P 174.9 116.0 Power set 19 dBm, g mode
4.874 \ 3.0 26.5 33.1 5.8 -36.5 0.0 0.0 29.0 54.0 -25.0 \ A 174.9 116.0 Power set 19 dBm, g mode
2437 MHz Mid CH
7.311 \ 3.0 41.7 35.3 7.3 -36.2 0.0 0.0 48.0 74.0 -26.0 \ P 1749 116.0 Power set 19 dBm, g mode
7.311 | 30 27.6 353 7.3 -36.2 0.0 0.0 339 54.0 -20.1 \4 A 1749 116.0 Power set 19 dBm, g mode
2437 MHz Mid CH
9.748 \ 3.0 38.3 37.4 8.6 -37.0 0.0 0.0 47.4 74.0 -26.6 \ P 174.9 116.0 Power set 19 dBm, g mode
9.748 \ 3.0 25.9 37.4 8.6 -37.0 0.0 0.0 34.9 54.0 -19.1 \ A 174.9 116.0 Power set 19 dBm, g mode
2462 MHz High CH
4.924 3.0 40.0 331 5.9 -36.5 0.0 0.0 42.6 74.0 -314 \ P 176.2 195 Power set 15 dBm, g mode
4.924 3.0 26.3 33.1 5.9 -36.5 0.0 0.0 28.9 54.0 -25.1 \Y A 176.2 19.5 Power set 15 dBm, g mode
2462 MHz High CH
7.386 3.0 40.8 35.4 7.3 -36.2 0.0 0.0 47.3 74.0 -26.7 Vv P 176.2 19.5 Power set 15 dBm, g mode
7.386 3.0 26.5 354 7.3 -36.2 0.0 0.0 33.0 54.0 -21.0 \ A 176.2 195 Power set 15 dBm, g mode
2462 MHz High CH
9.848 3.0 36.7 375 8.7 -37.0 0.0 0.0 45.8 74.0 -28.2 \ P 176.2 19.5 Power set 15 dBm, g mode
9.848 3.0 24.7 37.5 8.7 -37.0 0.0 0.0 33.8 54.0 -20.2 V A 176.2 19.5 Power set 15 dBm, g mode
2462 MHz High CH
4.924 3.0 38.8 33.1 5.9 -36.5 0.0 0.0 41.4 74.0 -32.6 H P 135.9 267.2 Power set 15 dBm, g mode
4.924 3.0 26.3 33.1 5.9 -36.5 0.0 0.0 28.9 54.0 -25.1 H A 135.9 267.2 Power set 15 dBm, g mode
2462 MHz High CH
7.386 3.0 37.7 35.4 73 -36.2 0.0 0.0 44.2 74.0 -29.8 H P 135.9 267.2 Power set 15 dBm, g mode
7.386 3.0 252 354 7.3 -36.2 0.0 0.0 317 54.0 -223 H A 135.9 267.2 Power set 15 dBm, g mode
2462 MHz High CH
9.848 3.0 375 375 8.7 -37.0 0.0 0.0 46.5 74.0 -27.5 H P 135.9 267.2 Power set 15 dBm, g mode
0.848 3.0 24.7 37.5 8.7 -37.0 0.0 0.0 33.8 54.0 -20.2 H A 135.9 267.2 Power set 15 dBm, g mode
Rev. 4.1.2.7
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Sonos Inc.

FCC ID: SBVRMO002
Model: WMP-N06

Radiated Emissions

Report No. 09PRO022

Avalon HT20 mode
High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber
Test Engr: Tom Chen
Date: 10/07/08
Project #:
Company: Sonos
EUT Description: 802.11g/HT20 radio module
EUT M/N: RMO002 with Avalon antennas
Test Target:
Mode Oper: Continuous transmission - HT20 mode
f Measurement Frequency Amp Preamp Gain Average Field Strength Limit
Dist Distance to Antenna D Corr  Distance Correct to 3 meters Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit
AF Antenna Factor Peak Calculated Peak Field Strength Margin vs. Peak Limit
CL Cable Loss HPF High Pass Filter
f Dist Read AF CL Amp D Corr | Fltr Corr. Limit Margin | Ant. Pol. Det. Ant.High Table Angle Notes
GHz (m) dBuvV dB/m dB dB dB dB | dBuV/m | dBuV/m dB V/H P/AIQP cm Degree
2412 MHz Low CH
4.824 \ 3.0 39.1 33.0 5.8 -36.5 0.0 0.0 415 74.0 -32.5 H P 182.5 61.7 Power set 15 dBm, HT20
4.824 \ 3.0 26.4 33.0 5.8 -36.5 0.0 0.0 28.8 54.0 -25.2 H A 182.5 61.7 Power set 15 dBm, HT20
2412 MHz Low CH
7.236 \ 3.0 37.9 35.2 7.2 -36.2 0.0 0.0 441 74.0 -29.9 H P 182.5 61.7 Power set 15 dBm, HT20
7.236 \ 3.0 25.2 35.2 7.2 -36.2 0.0 0.0 314 54.0 -22.6 H A 182.5 61.7 Power set 15 dBm, HT20
2412 MHz Low CH
9.648 \ 3.0 37.0 37.4 8.5 -37.0 0.0 0.0 46.0 74.0 -28.0 H P 182.5 61.7 Power set 15 dBm, HT20
9.648 \ 3.0 245 37.4 8.5 -37.0 0.0 0.0 335 54.0 -20.5 H A 182.5 61.7 Power set 15 dBm, HT20
2412 MHz Low CH
4.824 \ 3.0 39.1 33.0 5.8 -36.5 0.0 0.0 415 74.0 -32.5 \ P 119.3 182.4 Power set 15 dBm, HT20
4.824 \ 3.0 26.4 33.0 5.8 -36.5 0.0 0.0 28.8 54.0 -25.2 \Y A 119.3 182.4 Power set 15 dBm, HT20
2412 MHz Low CH
7.236 \ 3.0 37.9 35.2 7.2 -36.2 0.0 0.0 44.1 74.0 -29.9 \ P 119.3 1824 Power set 15 dBm, HT20
7.236 ‘ 3.0 25.2 35.2 7.2 -36.2 0.0 0.0 31.4 54.0 -22.6 \ A 119.3 182.4 Power set 15 dBm, HT20
2412 MHz Low CH
9.648 \ 3.0 37.2 374 8.5 -37.0 0.0 0.0 46.2 74.0 -27.8 \ P 119.3 1824 Power set 15 dBm, HT20
9.648 \ 3.0 24.7 374 8.5 -37.0 0.0 0.0 33.7 54.0 -20.3 \ A 119.3 1824 Power set 15 dBm, HT20
2437 MHz Mid CH
4.874 \ 3.0 39.3 33.1 5.8 -36.5 0.0 0.0 41.8 74.0 -32.2 \ P 1717 1514 Power set 19 dBm, HT20
4.874 \ 3.0 26.2 33.1 5.8 -36.5 0.0 0.0 28.6 54.0 -25.4 \ A 1717 1514 Power set 19 dBm, HT20
2437 MHz Mid CH
7.311 \ 3.0 38.9 35.3 7.3 -36.2 0.0 0.0 45.3 74.0 -28.7 \ P 1717 1514 Power set 19 dBm, HT20
7.311 \ 3.0 26.0 35.3 73 -36.2 0.0 0.0 32.4 54.0 -21.6 \ A 1717 1514 Power set 19 dBm, HT20
2437 MHz Mid CH
9.748 \ 3.0 37.6 374 8.6 -37.0 0.0 0.0 46.6 74.0 -27.4 \ P 171.7 1514 Power set 19 dBm, HT20
9.748 \ 3.0 25.1 37.4 8.6 -37.0 0.0 0.0 34.1 54.0 -19.9 \ A 171.7 1514 Power set 19 dBm, HT20
2437 MHz Mid CH
4.874 \ 3.0 38.2 331 5.8 -36.5 0.0 0.0 40.7 74.0 -333 H P 199.6 9.8 Power set 19 dBm, HT20
4.874 \ 3.0 25.9 331 5.8 -36.5 0.0 0.0 28.3 54.0 -25.7 H A 199.6 9.8 Power set 19 dBm, HT20
2437 MHz Mid CH
7.311 \ 3.0 37.9 35.3 7.3 -36.2 0.0 0.0 44.2 74.0 -29.8 H P 199.6 9.8 Power set 19 dBm, HT20
7.311 \ 3.0 255 35.3 7.3 -36.2 0.0 0.0 319 54.0 -22.1 H A 199.6 9.8 Power set 19 dBm, HT20
2437 MHz Mid CH
9.748 \ 3.0 37.0 37.4 8.6 -37.0 0.0 0.0 46.0 74.0 -28.0 H P 199.6 9.8 Power set 19 dBm, HT20
9.748 \ 3.0 24.4 37.4 8.6 -37.0 0.0 0.0 335 54.0 -20.5 H A 199.6 9.8 Power set 19 dBm, HT20
2462 MHz High CH
4.924 3.0 38.6 331 5.9 -36.5 0.0 0.0 411 74.0 -32.9 H P 152.6 0.0 Power set 15 dBm, HT20
4.924 3.0 26.3 331 5.9 -36.5 0.0 0.0 28.9 54.0 -25.1 H A 152.6 0.0 Power set 15 dBm, HT20
2462 MHz High CH
7.386 3.0 375 35.4 7.3 -36.2 0.0 0.0 44.0 74.0 -30.0 H P 152.6 0.0 Power set 15 dBm, HT20
7.386 3.0 25.2 35.4 7.3 -36.2 0.0 0.0 317 54.0 -22.3 H A 152.6 0.0 Power set 15 dBm, HT20
2462 MHz High CH
9.848 3.0 36.6 375 8.7 -37.0 0.0 0.0 45.7 74.0 -28.3 H P 152.6 0.0 Power set 15 dBm, HT20
9.848 3.0 24.6 375 8.7 -37.0 0.0 0.0 33.7 54.0 -20.3 H A 152.6 0.0 Power set 15 dBm, HT20
2462 MHz High CH
4.924 3.0 38.5 33.1 5.9 -36.5 0.0 0.0 41.1 74.0 -32.9 \ P 134.5 328.1 Power set 15 dBm, HT20
4.924 3.0 26.3 33.1 5.9 -36.5 0.0 0.0 28.9 54.0 -25.1 \ A 134.5 328.1 Power set 15 dBm, HT20
2462 MHz High CH
7.386 3.0 38.2 35.4 73 -36.2 0.0 0.0 44.7 74.0 -29.3 \ P 134.5 328.1 Power set 15 dBm, HT20
7.386 3.0 25.2 35.4 73 -36.2 0.0 0.0 317 54.0 -22.3 \ A 134.5 328.1 Power set 15 dBm, HT20
2462 MHz High CH
9.848 3.0 37.6 375 8.7 -37.0 0.0 0.0 46.7 74.0 -27.3 \ P 134.5 328.1 Power set 15 dBm, HT20
9.848 3.0 24.6 375 8.7 -37.0 0.0 0.0 33.7 54.0 -20.3 \ A 134.5 328.1 Power set 15 dBm, HT20
0.0
0.0
0.0
0.0
Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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Sonos Inc.
FCCID: SBVRMO002
Model: WMP-NO06

Report No. 09PRO022

MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact
of human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except
in the case of portable devices which shall be evaluated according to the provisions of

§2.1093 of this chapter.

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Electric fisld Magnetic fiekd . s a
Frequency range Power density Averaging time
(MHz) st(rs;\n%lh St(rz;:g;h (mWm?) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-30 o 614 1.63 *(100) 6
3.0-30 ... 18427% 4.807% *{900v2) 6
30-200 ... 61.4 0.163 1.0 6
300-1500 .. 200 6
1500-100,000 ..ooiviiie e 5 6
(B) Limits for General Population/Uncontrolled Exposure
0.3-134 o 614 1.63 *(100) 20
1320 e 8247 2.19% *{180F2) 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)—Continued
Electric fisld Magnetic fiskd ; —
Frequency range Power density Averaging time
(MHz) st(@}'nn?;h St['x;'n%‘h (mWikm?) (minutes)
30-200 .o 27.5 0.073 0.2 20
300-1500 ... 1500 20
1500-100,000 ..........ccoeevemmmemmemrenneeneenenns 1.0 20

f = frequency in MHz

* = Plane-wave aquivalent power densi

NOTE 1 TO TABLE 1: Occupational/contralled limits apply in situations in which persons are exposed as a consequencs of their
employment provided thoss perscns are fullr aware of the potential for exposure and can exercise control over their exposurs.
Limits for occupationalcontrolled exposure also apply in situations when an individual is transient through a location where occu-
pational/contralled limits apply provided he or she is made aware of the Fotential for exposure,

NOTE 2 1O TABLE 1: General population/uncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposad as a conssquenocs of their employment may not be fully aware of the potential for
exposurs or can not exercise control over their exposure.
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CALCULATIONS
Given

E=V30*P*G)/d
and

S=EA2/3770
where

E = Field Strength in Volts/meter

P = Power in Watts

G = Numeric antenna gain

d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of
the remaining variables yields:
d =V ((30 *P*G) /(3770 *S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 *V ((30 * (P / 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P = Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm/2

Substituting the logarithmic form of power and gain using:

P (mW) =10 (P (dBm)/ 10) and

G (numeric) = 10 A (G (dBi) / 10)
yields

d=0282*10A(P+G)/20)/VS Equation (1)
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2

Equation (1) and the measured peak power is used to calculate the MPE distance.
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LIMITS

From §1.1310 Table 1 (B), S = 1.0 mW/cm”2

RESULTS

No non-compliance noted:

WEMBLEY ANTENNA MPE CALCULATIONS

Legacy 802.11g Mode

Report No. 09PRO022

Power Density Output Antenna S, mW/cm2 MPE
Limit Power Gain at 20cm Distance

(mW/cm”2) (dBm) (dBi) (cm)

1.0 28.80 5.88 0.62 15.86

HT20 MIMO Mode

Power Density Output Antenna S, mW/cm2 MPE
Limit Power Gain at 20cm Distance

(mW/cm”2) (dBm) (dBi) (cm)

1.0 28.89 1.99 0.24 9.87

Antenna gains: 0.46 dBi, 1.99 dBi, and 0.79 dBi

Maximum Antenna gain, legacy mode = 10log(10 **'* +10 '*"°+10 *™"'%) = 5.88 dBi

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20

cm, even if calculations indicate that the MPE distance would be less.
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AVALON ANTENNA MPE CALCULATIONS

Legacy 802.11g Mode

Report No. 09PRO022

Power Density Output Antenna S, mW/cm2 MPE
Limit Power Gain at 20cm Distance

(mW/cm”2) (dBm) (dBi) (cm)

1.0 28.80 6.2 0.63 15.86

HT20 MIMO Mode

Power Density Output Antenna S, mW/cm2 MPE
Limit Power Gain at 20cm Distance

(mW/cm”2) (dBm) (dBi) (cm)

1.0 28.89 1.50 0.24 9.27

Antenna gains: 1.0 dBi, 2.26 dBi, and 0.79 dBi
Maximum Antenna gain, legacy mode = 10log(10 """ +10 ***'°+10 *™"%) = 6.2 dBi

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20

cm, even if calculations indicate that the MPE distance would be less.
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SETUP PHOTOS
Radiated Emissions Test Setup
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SETUP PHOTOS
Peak Output Power Measurement Test Setup

END OF REPORT
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