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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos, Inc.
614 Chapala Street
Santa Barbara, CA 93101, U.S.A.

EUT DESCRIPTION: 802.11 3x3 a/b/g/n MINI PCIE CARD
MODEL.: PLAY3
SERIAL NUMBER: 80-E9-37-DA-46-B6-F
DATE TESTED: OCTOBER 20, 2015 to NOVEMBER 02, 2015
JANUARY 13, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033 D02 v01, ANSI C63.10-2013, RSS-GEN
Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

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

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

[ | Chamber G
[ ] Chamber H

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

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
Radiated Disturbance, 1 to 6 GHz +3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an 802.11 3x3 abgn Mini PCle Card, 20 MHz BW, PCB antenna.

The radio module is manufactured by Sonos, Inc.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

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

For UNII-1, UNII-2 and UNII-2C bands, we have reviewed the original test report (report no.
13U16719-1B) and are hereby attesting that all the current technical requirements are still met

and all applicable test procedures remain the same. Therefore, the original test report is still
applicable and no additional testing is done.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5745 - 5825 802.11n HT20 22.91 195.43

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT uses 3 antennas as follow:

Antenna Frequency Peak gain with cable loss
(dBi)
Antenna (1) 5.8G (5745-5825) 2.2
Antenna (2) 5.8G (5745-5825) 5.5
Antenna (3) 5.8G (5745-5825) 3.7

5.5. SOFTWARE AND FIRMWARE

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

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

Worst-case data rate as provided by the manufacturer was 11n HT20 (5.8 GHz band): MCS0

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

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo X201 R9-6KTFV N/A
Laptop AC Adapter Lenovo ADLX65NCT2A 11S45N032321ZH3B4HPD  |[N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 2 UusS 115V Un-shielded [1.8m N/A
2 DC 1 DC Un-shielded |1.8m N/A
3 Ethernet |1 RJ45 Un-shielded [1.5m N/A
TEST SETUP

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

AC/DC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List

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

Radiated Software UL UL EMC Ver 9.5, June 6, 2015

Conducted Software UL ULEMC Ver 9.5, May 17 2012

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

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

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

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

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

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

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

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

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11n HT20 CDD 0.503 0.548 0.918 91.79% 0.37 1.988

DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 CDD MODE
CpeEp e e,

ALIGN AUTO

06:53:41 PMOct 20,2015

PNO: Fast —>—| Trig: Free Run

IFGain:Low

Atten: 20 dB

Avg Type: Log-Pwr

TRACE[1]2 3256

Frequency

10 dBidiv___ Ref 116.99 dBpV
Log

Auto Tune|

o7

97.0 gl

87.0

770

B7.0

57.0

CenterFreq|
5.745000000 GHz

StartFreq
6.745000000 GHz|

470

370

70

Center 5.745000000 GHz
Res BW 8 MHz

A2 t (A

F t
A2 t (a4

503.0 us (A)
246.0 us
548.0 us (A)

#VBW 50 MHz

Span 0 Hz

Sweep 1.000 ms (1001 pts)
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8.2.

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

RESULTS
Channel|Frequency| 6dBBW | 6dB BW | 6dB BW |Minimum
Chain 0 | Chain1 | Chain2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 15.660 15.139 15.096 0.5
Mid 5785 15.756 15.912 15.720 0.5
High 5825 15.936 15.960 15.996 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH

RL

PHO: Wide Ca Trig: Free Run
IFGain:Low HAtten: 14 dB

Ref Offset 15 dB
Ref 21.00 dBm

#Avg Type: RMS

10-56:58 AM 1in 13, 2014
TRACE 8

Frequency

Auto Tune

Center Freq
5.745000000 GHz

StartFreq
5,733000000 GHz

Stop Freq
5757000000 GHz

A

2.400000 MHz

CF Step

Man

Freq Offset

0 Hz

Center 5.74500 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 24.00 MHz
Sweep 2.40 ms (2001 pts)

STATUS

6 dB BANDWIDTH, Chain 0 MID CH

RL

5 Trig: Free Run
HAtten: 14 dB

PNO: Wide ©
IFGain:Low

Ref Offset 15 dB

10 dB/div  Ref 21.00 dBm
Log

#Avg Type: RMS

11:00:11 AM Jan 13, 2004
TRACE F

Frequency

TVPE |1 v
cET|P

Auto Tune

e

Center Freq
5785000000 GHz

StartFreq
5,773000000 GHz

Stop Freq
5797000000 GHz

A

2.400000 MHz

CF Step

Man

Freq Offset

0 Hz

Center 5.78500 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 24.00 MHz
Sweep 2.40 ms (2001 pts)

STATUS
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6 dB BANDWIDTH, Chain 0 HIGH CH

PHO: Wide Ca Trig: Free Run
IFGain:Low HAtten: 14 dB

Ref Offset 15 dB
Ref 21.00 dBm

#Avg Type: RMS

11:25:54 AM Jin 13, 2014
TRACE

TVPE |1 v
cET|P

Frequency

Auto Tune
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A’\( e T A e D el | =
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MsG
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STATUS

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q DC SEMSE:INT

ALIGN AUTO

10:45:09 AMJan 13, 2014

PNO: Wide 50 11g: FreeRun
IFGain:Low #Atten: 14 dB

Ref Offset 19 dB
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Log

#Avg Type: RMS

TRACE[ 55 5 Frequency

i
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S | R [ .
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e

o
i
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CF Step
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Auto Man
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Center 5.74500 GHz
#Res BW 100 kHz
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Sweep 2.27 ms (2001 pts)

STATUS
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DATE: JANUARY 8, 2016

IC: 5373A-RM004

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH

Agilent Spectrum Analyzer - Swept SA

RL RF

S0& DO

SENSE:INT

ALIGN AUTO

10:50:48 AMJan 13, 2014

PNO: Wide 0 1h9: Free Run

IFGain:Low #Atten: 14 dB

#Avyg Type: RMS

TRACE ‘

3456

Frequency

TY
D[P R

Auto Tune|

Ref Offset 19 dB
Ref 21.00 dBm

AMEKr1 15.096 MHz
0.08 dB

10 dBidiv
Log

110

.1A2

7.83 |

1.00

7
Mwww

T
ol P

WW

-9.00

e

iy

-190

-29.0

Center Freq
5.745000000 GHz

StartFreq
5.733000000 GHz|

Stop Freq
5.767000000 GHz

CF Step
2.400000 MHz

Auto Man

Freq Offset
0Hz

MSG

Center 5.74500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 24.00 MHz
Sweep 2.40 ms (2001 pts)

STATUS

6 dB BANDWIDTH, Chain 2 MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF

50 @

DC

SEMSE:INT

ALIGN AUTO

11:13:08 AM Jan 13, 2014

10 dBidiv
Log

PHO: Wide Ly 1H¢: Free Run

IFGain:Low #Atten: 14 dB

Ref Offset 19 dB
Ref 21.00 dBm

)

#Avg Type: RMS

TRACE ‘

2456

Frequency

p
DerfP T

AMEKr1 15.720 MHz
-0.45 dB

Auto Tune|

1o

: 1
Il

(ﬂ‘ 7 ’1A2

7.14 dBm|

1.00

A ]

g

CenterFreq
5.785000000 GHz

A

-3.00

B
7

i

A

-190

StartFreq
6.773000000 GHz|

-29.0

Stop Freq,
5.797000000 GHz

CF Step
2.400000 MHz

Auto Man

Freq Offset
0 Hz

#Res BW 100

MSG

Center 5.78500 GHz

kHz

#VBW 300 kHz

Span 24.00 MHz
Sweep 2.40 ms (2001 pts)

STATUS
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

6 dB BANDWIDTH, Chain 2 HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL RF S50&  DC SEMSE:INT ALIGN AUTO 11:16:17 AMJan 13, 2014
#Avg Type: RMS mace[ 55|  Frequency

PHO: Wide o 1Vig: Free Run T
IFGain:Low  #Atten: 14 dB e

AMEKr1 15.996 MHz Auto Tune
-0.56 dB

Ref Offset 19 dB
1L%gBldiv Ref 21.00 dBm

CenterFreq
.1A2 5.825000000 GHz

r%Wfl [V ] 1
PR | R LT ™ Vm
LV'\ StartFreq
J'HWW ,

5.813000000 GHz

Stop Freq,
5.837000000 GHz

CF Step
2.400000 MHz
Auto Man

Freq Offset
0 Hz|

Center 5.82500 GHz Span 24.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.40 ms (2001 pts)

MSG STATUS
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

8.3. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW |99% BW |99% BW
Chain 0 | Chain 1| Chain 2
(MHz) (MHz) [ (MHz) | (MHz)

Low 5745 18.541 | 18.080 | 18.208
Mid 5785 18.658 | 18.036 | 17.853
High 5825 18.600 | 17.824 | 17.772
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004

IC: 5373A-RM004

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW

RL RF S0&  DC ALIGN AUTO 11442 amlan 13,2004 [
[Center Freq 5.745000000 GHz [ Center Freq: 5745000000 GHz Radio Std: None Trace/Detector

—— Trig: Free Run Avg|Held: 100,100
#IFGain:Low #Atten: 14 dB

Ref Offset 19 dB
10 cBldiv Ref 20.00 dBm
Log
100

Radio Device: BTS

ClearWrite

Average|

Max Hold

Min Hold|
Center 5.745 GHz Span 20 MHz
#Res BW 200 kHz #/BW 620 kHz Sweep 1.533 ms
Occupied Bandwidth Total Power 20.0 dBm Detector

Sample >
18.541 MHz

Man|
Transmit Freq Error 43.514 kHz OBW Power 99.00 %
x dB Bandwidth 20.00 MHz x dB

-26.00 dB

99% BANDWIDTH, Chain 0 MID CH

Agilent Spectrum Analyzer - Occupied BW.
l RL RF S0 Q DC

SENSE:INT] ALIGK AUTO 115356 AMIan 13,2004 | . |
| Center Freq: 5785000000 GHz Radio Std: None Trace/Detector

—»— Trig:Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 14 dB

Ref Offset 19 dB
10 dBidiv Ref 20.00 dBm
Log

100

Radio Device: BTS

ClearWrite

Average|

Max Hold|

Min Hold|
Center 5.785 GHz Span 20 MHz
#Res BW 200 kHz #/BW 620 kHz Sweep 1.533 ms

Occupied Bandwidth Total Power 19.9 dBm Detector|

Sample ¥
18.658 MHz

Man

Transmit Freq Error 41.775 kHz OBW Power 99.00 %

x dB Bandwidth 20.00 MHz x dB -26.00 dB
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004

IC: 5373A-RM004

99% BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

RL FF Sie DC SEMSE:INT| ALIGN AUTO 1L3S07 AMdan 13,2004 [ |
[Ref Value 20.00 dBm | Center Freq: 6825000000 GHz Radio $td: None Trace/Detector
—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 14 dB

Radic Device: BTS

Ref Offset 19 dB
10 dB/div Ref 20.00 dBm
Log

100

ClearWrite
0.00 - -

Average|

Max Hold|

Min Hold|
Center 5.825 GHz

Span 20 VMIHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.533 ms|

Occupied Bandwidth Total Power 19.9 dBm Detector

Sample #|
18.600 MHz

Man

Transmit Freq Error 8.878 kHz OBW Power 99.00 %

x dB Bandwidth 20.00 MHz x dB -26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

Agilent Spectrum Analyzer - Occupi

|l RL RF 50 @ SEMSE:INT ALIGN AUTO 14409 AMlan 13,2004 [ |
[Center Freq 5.745000000 GHz | Center Fraq: 5745000000 GHz Radio Std: Nona Trace/Detector
—— Trig:Free Run Avg|Held: 100/100

#IFGain:Low #Atten: 14 dB

Radic Device: BTS

Ref Offset 19 dB
10 cB/div Ref 20.00 dBm
Log

100

ClearWrite

Average|

Max Hold|

Min Hold|
Center 5.745 GHz

Span 20 VMIHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.533 ms

Occupied Bandwidth Total Power 21.1 dBm Detector

Sample ¥
18.080 MHz

Man

Transmit Freq Error 34.540 kHz OBW Power 99.00 %
x dB Bandwidth 20.00 MHz x dB -26.00 dB
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

99% BANDWIDTH, Chain 1 MID CH

SENSE:INT)

#IFGain:Low

Ref Offset 19 dB
10 dB/div Ref 20.00 dBm

Log

ALIGH AUTO 11:49:47 AW Jan 13, 2014

| Center Freq: 5.785000000 GHz
—— Trig:Free Run
#Atten: 14 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold

Center 5.785 GHz
#Res BW 200 kHz

Occupied Bandwidth
18.036 MHz

Transmit Freq Error
x dB Bandwidth

26.940 kHz
20.00 MHz

#VBW 620 kHz

Total Power

OBW Power
x dB

Span 20 MHz
Sweep 1.533 ms

Min Hold|

20.9 dBm

Detector|
Sample >
Man

99.00 %
-26.00 dB

99% BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

il RL RF S0&  DC

SEMSE:INT

[Ref Value 20.00 dBm

ALIGN AUTO 11:34:08 AMJan 13, 2014

| Center Freq: 5.825000000 GHz

Ref Offset 19 d
10 dBldiv
Log

—»— Trig: Free Run Avg|Hold:

#IFGain:Low #Atten: 14 dB

B

Ref 20.00 dBm

Radio Std: None
100/100

Radio Device: BTS

Trace/Detector

100

0.00

ClearWrite|

Average|

Max Hold|

Center 5.825 GHz
#Res BW 200 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
17.824 MHz

#VBW 620 kHz

Total Power

40.723 kHz
20.00 MHz

OBW Power
x dB

Span 20 MHz
Sweep 1.533 ms|

Min Hold|

20.5 dBm

Detector|
Sample®
Man

99.00 %
-26.00 dB
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

Agilent Spectrum Analyzer - Occupied BW
{ F S0&  DC

tl RL R
[Center Freq 5.745000000 GHz

ALIGH AUTO 11:39:08 &M Jan 13, 2014

| Center Freq: 5.745000000 GHz

.

10 ciBldiv
Log

#IFGain:Low

Ref Offset 19 dB
Ref 20.00 dBm

para

Trig: Free Run
#Atten: 14 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Trace/Detector

100

ClearWrite

Average|

Max Hold

Center 5.745 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

18.208 MHz

33.970 kHz
20.00 MHz

OBW Power
x dB

Span 20 MHz
Sweep 1.533 ms

Min Hold|

21.4 dBm

Detector|
Sample >
Man

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW

SENSEINT

#IFGain:Low

Ref Offset 19 dB
10 dBldiv Ref 20.00 dBm

Log

ALIGN AUTO

11:54:59 AMJan 13, 2014

Center Freq: 5.785000000 GHz
—— Trig:Free Run
#Atten: 14 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Trace/Detector

100

ClearWrite

Average|

Max Hold

Center 5.785 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.853 MHz

52.268 kHz
20.00 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

OBW Power
xdB

Span 20 MHz
Sweep 1.333 ms

Min Hold|

20.9 dBm

Detector|
Sample >
Man

99.00 %
-26.00 dB
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

99% BANDWIDTH, Chain 2 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

RL FF
[Ref Value 20.00 dBm

ALIGN AUTO 11:36:36 AM Jan 13, 2014

Radio Std: None

| Center Freq: 5.825000000 GHz

#IFGain:Low

Ref Offset 19 dB
10 dB/div Ref 20.00 dBm

Log

—— Trig:Free Run Avg|Held: 100/100

#Atten: 14 dB Radic Device: BTS

Trace/Detector

100

000

ClearWrite

Average|

Max Hold|

Center 5.825 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

37.190

17.772 MHz

20.00 MHz

Span 20 VMIHz

#VBW 620 kHz Sweep 1.533 ms|

Min Hold|

Total Power 20.5 dBm

Auto

Detector
Sample #|
Man

kHz OBW Power

x dB

99.00 %
-26.00 dB

Page 26 of 62

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: 15U21734-E1 DATE: JANUARY 8, 2016

FCC ID: SBVRM004 IC: 5373A-RM004
8.4. OUTPUT POWER
LIMITS

FCC §15.407 (a) (3)

IC RSS-247 6.2.4 (1)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
2.20 5.50 3.70 4.01
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 4.01 30.00
Mid 5785 4.01 30.00
High 5825 4.01 30.00
| Duty Cycle CF (dB)|  0.37 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total Power Power
Meas Meas Meas Corr'd Limit Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 14.00 14.05 14.10 19.19 30.00 -10.81
Mid 5785 17.50 17.82 17.98 22.91 30.00 -7.09
High 5825 16.02 16.88 16.75 21.71 30.00 -8.29
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

8.5. MAXIMUM POWER SPECTRAL DENSITY (PSD)

LIMITS

FCC §15.407 (a) (3)

IC RSS-247 6.2.4 (1)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
2.20 5.50 3.70 8.68
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)

Low 5745 8.68 27.32
Mid 5785 8.68 27.32
High 5825 8.68 27.32

Duty Cycle CF (dB)| 0.37 Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 0.264 0.377 0.075 3.701 27.320 -23.619
Mid 5785 3.881 3.650 4.237 7.147 27.320 -20.173
High 5825 2.239 3.228 3.068 6.142 27.320 -21.178
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DATE: JANUARY 8, 2016
IC: 5373A-RM004

REPORT NO: 15U21734-E1
FCC ID: SBVRM004

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 13:38:15 MNowv 2, 2615

L

| Measure

APw3.6(182315),TC, Conducted B
Ref 15 dBm Atten 20 dB

Mkr2 5.748 25 GHz
8.264 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.745 @8 GHz
#Res BW 510 kHz

#4YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH

% Agilent 13:48:45 Nov 2, 2615

L

| Measure

APw3.6(182315),TC, Conducted B
Ref 15 dBm

Atten 28 dB

Mkr2 5.779 95 GHz
3.881 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.785 @8 GHz
#Res BW 510 kHz

#4YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

PSD, Chain 0 HIGH CH
s Agilent 13:50:01 Nov 2, 2015 L

APy3.6(102315),TC, Conducted B Mkr2 5.3193 80 GHZ‘

Ref 15 dBm Atten 20 4B 2.239 dBm Meas Off
#Avg

Log

Lo Channel Power
dB/ )

0ffst

11.5

dB ‘ Occupied BH

ACP

#PAvg
160

WL 52 Multi Carrier
33 FF]S Power

£ Power Stat
FTun CCDF
Swp

Center 5.825 80 GHz Span 50 Mhz ‘ 1"‘0’{"2’
#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1081 pts)

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 13:26:39 Nov 2, 2015 L

APv3.6(182315),TC, Conducted B Mkr2 5.738 75 GHZ‘

Ref 18 dBm Atten 16 4B @8.377 dBm Meas Off
#Avg

Log g

Lo Channel Power
dB/ )

0ffst

11.5

dB ‘ Occupied BH

‘ ACP

#PAvg

160

il s Multi Carrier
5318 Power

AA

24 Power Stat
FTun Sat
Swp

Center 5.745 80 GHz Span 50 MHz ‘ 1"‘;{"2’
#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

PSD, Chain 1 MID CH

- Agilent 13:42:34 Nov 2, 2015 L | Measure
APw3.6(182315),TC, Conducted B Mkr2 G5.781 18 GHz
Ref 15 dBm Atten 20 dB 3,650 dBm Meas Off
#Avg
Log 2
Lo Channel Power
dB/
Offst
11.5
dB Occupied BH

‘ ACP
#PAvg
108
WL sz Multi Carrier
53 FS Power

AR
£ Power Stat
FTun CCDF
Swp
Center 5.785 0 GHz Span 50 MHz ‘ 1"‘;{‘3
#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1001 pts)
I

PSD, Chain 1 HIGH CH

# Agilent 13:51:38

Now 2, 2815

L

Measure

Ref 15 dBm

APv3.60182315),TC, Conducted B

Atten 20 oB

Mkrz 5.821 38 GHz
3.228 dBm

#Avg
Log

19
dB/

Offst
11.5

dB

Meas Off

Channel Power

Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA
£t

FTun
Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

PSD, Chain 3

PSD, Chain 1 LOW CH

% Agilent 13:30:35 Nov 2, 2015 L | Measure

APv3.6(182315),TC, Conducted B Mkr2 5.741 20 GHz

Ref 15 dBm Atten 20 4B @.875 dBm Meas Off

#Avg

Log

10 6 Channel Power

dB/

Offst

11.5

dB Occupied BH

ACP

#PAvg ‘

108

WL 52 Multi Carrier

53 FS Power

AR

;:%)n Power Stat
CCDF

Swp

Center 5.745 0 GHz Span 50 MHz ‘ 1"‘;{‘;

#Res BH 516 kH=z #\BH 1.5 MH=z Sweep 20 ms (1001 pts)

PSD, Chain 1 MID CH
- Agilent 13:44:37 Now 2, 2015

L

| Measure

APY3.60182315),TC, Conducted B
Ref 15 dBm Atten 26 dB

Mkrz 5.781 15 GHz
4.237 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power

Occupied BH

‘ ACP

Center 5.785 08 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

PSD, Chain 1 HIGH CH
s Agilent 13:47:10 Nov 2, 2015 L

APy3.6(102315),TC, Conducted B Mkr2 5.821 38 GHZ‘

Ref 15 dBm Atten 20 4B 3.068 dBm Meas Off
#Avg

Log

Lo Channel Power
dB/ )

0ffst

11.5

dB ‘ Occupied BH

ACP

#PAvg
160

WL 52 Multi Carrier
33 FF]S Power

£ Power Stat
FTun CCDF
Swp

Center 5.825 80 GHz Span 50 Mhz ‘ 1"‘0’{"2’
#Res BH 518 kHz #\BH 1.5 MHz Sweep 20 ms (1081 pts)
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016

IC: 5373A-RM004

9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

Page 36 of 62

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

FORM NO: CCSUP4701J

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: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

9.2. TX RADIATED EMISSIONS (1 GHz — 18 GHz)

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T345 Fltr/Pad (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
6 5.714 33.17 RMS 35 -20.8 .37 47.74 54 -6.26 - - 284 325 H
1 5.715 45.36 Pk 35 -21 0 59.36 - - 74 -14.64 284 325 H
2 5.715 4717 Pk 35 -21 0 61.17 - - 74 -12.83 284 325 H
5 5.715 3267 RMS 35 -21 37 47.04 54 -6.96 - - 284 325 H
4 5.724 60.08 Pk 35 -21 0 74.08 - - 78.2 -4.12 284 325 H
3 5.725 55.86 Pk 35 -20.8 0 70.06 - - 78.2 -8.14 284 325 H

Pk - Peak detector

RMS - RMS detection
BandEdge 5800 UNII 5625-5725MHz 15_209 Limit - Horizonta_JW.TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

LOW CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequenc Meter Det AF T345 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height

Polarit;
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm) Y
(GHz) (dBuV) Reading (dBuV/m) (dB)
(dBuVv/m)
6 5.714 35.62 RMS 35 -20.8 .37 50.19 54 -3.81 - - 253 151 \
1 5.715 49.46 Pk 35 -21 0 63.46 - - 74 -10.54 253 151 \
2 5.715 52.14 Pk 35 -20.9 0 66.24 - - 74 -7.76 253 151 \
5 5.715 34.29 RMS 35 -21 .37 48.66 54 -5.34 - - 253 151 \
4 5.724 63.92 Pk 35 -21 0 77.92 - - 782 -.28 253 151 \
3 5.725 61.6 Pk 35 -20.8 0 75.8 - - 78.2 24 253 151 \

Pk - Peak detector
RMS - RMS detection

BandEdge 5800 UNII 5625-5725MHz 15_209 Limit - Vertical_JW.TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZ

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/FI DC Corr Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)
3 5.85 53.26 Pk 35.1 -20.3 0 68.06 - - 782 -10.14 230 143 H
4 5.85 57.09 Pk 35.1 -20.3 0 71.89 - - 782 -6.31 230 143 H
1 5.86 44.59 Pk 35.1 -20.3 0 59.39 - - 74 -14.61 230 143 H
5 5.86 33.87 RMS 35.1 -20.3 .37 49.04 54 -4.96 - - 230 143 H
6 5.86 34.03 RMS 35.1 -20.3 .37 49.2 54 -4.8 - - 230 143 H
2 5.866 48.39 Pk 35.1 -20.2 0 63.29 - - 74 -10.71 230 143 H

Pk - Peak detector

RMS - RMS detection
Bandedge 5800 UNII 5860-6000MHz15_209 Limit - Horizontal. TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

HIGH CHANNEL RESTRICTED, VERT

UL Fremor

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/FI DC Corr Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)
3 5.85 58.72 Pk 35.1 -20.3 0 73.52 - - 78.2 -4.68 229 100 \
4 5.85 61.58 Pk 35.1 -20.3 0 76.38 - - 782 -1.82 229 100 \
1 5.86 50.98 Pk 35.1 -20.3 0 65.78 - - 74 -8.22 229 100 \
5 5.86 38.32 RMS 35.1 -20.3 .37 53.49 54 -.51 - - 229 100 \
2 5.862 55.58 Pk 35.1 -20.3 0 70.38 - - 74 -3.62 229 100 \
6 5.862 38.72 RMS 35.1 -20.3 .37 53.89 54 -1 - - 229 100 \

Pk - Peak detector

RMS - RMS detection
Bandedge 5800 UNII 5825-5850MHz15_209 Limit - Vertical. TST 42484 20 Oct 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

~UL Fremont,5m Chomber B 28 Oct 26815 19:29:

"
Radioted Emissions 3-Meters

195 Project Number: 15021734
Client:Sonos

ConfigiEUT uith Loptop

Fiode 1 fn HT28 57450H= 3T

95 Tested [by:L. Lara

85

Limit C(dBuU/m2

75

INIT Non-Restricted €

65

(dBulU/m)

fvg Limit (dBuU/m)
55

45

|
- 4AMJ4Mwu¢MwKJ{wNVﬁWLlJ 3

18
Frequency (GHz)

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

REW/UE Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Mode Position
5 3 £ MC-6B)/30  §1/8 PERK/P 15dnse WAt -360dege
3:5.08-6.15 1M(-6dB) /38K @7/ PEAK/!

[l ur AgRMS)  d5dncec(Auto) 18k H

FCC PartiSC Al 5GHz UNII and DTS Spurious Emissions with Averoge Scon.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

VERTICAL

UL Fremont,5m Chomber B 28 Oct 2815 19:29:14

Rodioted Emissions 3-Meters

Project Number: 15021734
Client;Sonos

ConfigiEUT with Laptop
Mode: 11n HT28 5745MHz 3Tx
Tested by:L. Lara

Peak mit (dBulU/m)

INIT Non-Restrictec

(dBulU/m2

Avg Limit (dBulU/m)

]
Frecuency (GHz)

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

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Scon.TST 33763 24 Nov 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

Radiated Emissions

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

1 *1.594 61.38 PK-U 28.8 -35.3 0 54.88 - 74 -19.12 - - 112 213 \
*1.594 374 ADR 28.8 -35.3 .37 31.27 54 -22.73 - 112 213 \
2 *2.664 53.18 PK-U 327 -33.7 0 52.18 - 74 -21.82 - - 334 234 \
*2.662 327 ADR 327 -33.7 .37 32.07 54 -21.93 - 334 234 \
3 *5 48.73 PK-U 34 -29.9 0 52.83 - - 74 -21.17 - - 157 110 \
*5 424 ADR 34 -29.9 .37 46.87 54 -7.13 - 157 110 \
6 *11.49 45.58 PK-U 383 -25.4 0 58.48 - - 74 -15.52 - - 275 240 \
*11.49 32.46 ADR 383 -25.4 .37 45.73 54 -8.27 - - 275 240 \
4 5.24 44.57 PK-U 343 -19.2 0 59.67 - - - - 68.2 -8.53 137 203 \
5 5.48 44.22 PK-U 345 -20.2 0 58.52 - - - - 68.2 -9.68 251 115 \

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

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

MID CHANNEL

HORIZONTAL
EUL Fremont,5m Chomber A 23 Dct 2815 19.08:44

Radioted Emissions 3-Meters

- Project Number: 15021732
18 Client:Sonos

Configi{EUT CLaptop outside)
Mode 1 1n HT28 5785MHz 3Tx
95 Tested y:L. Lara

[N

85

Peak imit (dBulU/m

75

UNII Non-Restricted (dBulU/m)

CdBul/m?

Avg Limit C(dBuU/m)

. M.quwwww

18 18
Frequency (GHz)
Rarge (G RBW/B  Ref/Attn  Det/Avg Tupe Sueep Pto  Fops/iode  Position Range (1) RBUABL  Ref/Atin  Det/Avg Typs Pte  ¥oups/fiods Position
MK 1518 A

Suesp
1:1-5.08 INC-638)/3B  87/B  PEK/Pur Avg(RUS)  {S6msec(futo) 60! B-dbdegs | 5:6 M(6BI/Bk  BI/B  PEAK/Pur Avg(RUS)  45dnsecfuto) 18k 0-360degs H
3:5.88-6.15 1MC-6dB)/ 30k 187/18 PEAK/Pur Avg(RMI)  41msecCAuto) 5801 MAXH 8-368degs.

FCC Port15C 56Hz UNIT RSE.TST 3@915 12 Jun 2815 Rev 9.5 24 Jun 2015

VERTICAL
UL Fremont,5m Chamber A 23 Oct 2815 19:08:44

Radioted Emissions 3-Meters

Project, Number: 15021732
Client:Sonos

ConfigiEUT (Laptop outside)
Mode:1in HT28 5785MH= 3Tx
Tested by:L. Lara

Peak imit (dBulU/m3

IN Non-Restricted (dBul/ml

CdBul/m?

Avg Limit C(dBuU/m)

s
Frequency (GHz)

Range (GHz) RBLL/ VBl Ref/Attn  Det/fvg Tupe Sueep Ptz #Sups/Mode Position Range () RBU/UBL Ref/ftin Det/fvg Type Swesp. Pt  $Sups/fode Position

FCC Part15C 56Hz UNIT RSE.TST 3@915 12 Jun 2815 Rev 9.5 24 Jun 2015
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

Radiated Emissions

Marker Frequency Meter Det AFT136 Amp/Cbi/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2 *5 53.4 PK-U 34 -28.9 0 58.5 - - 74 -15.5 - - 91 167 \
*5 46.7 ADR 34 -28.9 37 52.17 54 -1.83 - 91 167 \
6 *1157 45.17 PK-U 38.1 -22.8 0 60.47 - - 74 -13.53 - - 263 266 \
*11.57 32.06 ADR 38.1 -22.8 37 47.73 54 -6.27 - - 263 266 \
1 2.5 46.78 PK-U 32.1 -34.4 0 44.48 - - - - 68.2 -23.72 122 254 \
3 5.24 47 PK-U 34.4 -20.9 0 60.5 - - - - 68.2 -7.7 128 194 \
4 5.24 47.05 PK-U 344 -20.9 0 60.55 - - - - 68.2 -7.65 132 195 \
5 5.6 48.08 PK-U 34.5 -21.1 0 61.48 - - - - 68.2 -6.72 257 114 \

* - indicates frequency in CFR15.205 Restricted Band.

PK - Peak detector
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

HIGH CHANNEL

HORIZONTAL

| , UL Fremont, Chomber A

missions J-Meters

521732
185 15021732

95}

CC Port15C 56Hz UNIL RSE.TST 38915 12 Jun 2815

VERTICA

L Fremont,5m Chamber & 23 Det 2815

115

nissions J-Meters

521732
185 15021732

ptop outsidel

S825HHz 3Tx

95}
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

Radiated Emissions

Marker Frequency Meter Det AF T136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
2 *5.44 47.24 PK-U 34.5 -20.8 0 60.94 - - 74 -13.06 - - 238 154 A
*5.44 35.28 ADR 345 -20.8 37 49.35 54 -4.65 - - - - 238 154 \
9 *11.651 42.6 PK-U 38.2 -22.4 0 58.4 - - 74 -15.6 - - 263 276 A
*11.65 30.52 ADR 38.2 -22.4 37 46.69 54 -7.31 - - 263 276 A
1 2.5 46.81 PK-U 321 -34.4 0 44.51 - - - - 68.2 -23.69 122 225 \
3 5.2 48 PK-U 34.4 -20.9 0 61.5 - - - - 68.2 -6.7 133 197 A
4 5.28 48.56 PK-U 34.5 -20.9 0 62.16 - - - - 68.2 -6.04 157 185 A
5 5.32 47.86 PK-U 345 -21 0 61.36 - - - - 68.2 -6.84 160 197 \
7 5.56 51.45 PK-U 34.5 -21 0 64.95 - - - - 68.2 -3.25 243 123 A
8 5.641 47.71 PK-U 34.5 -21 0 61.21 - - - - 68.2 -6.99 215 100 A

* - indicates frequency in CFR15.205 Restricted Band.

PK - Peak detector
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 46 of 62
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: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

9.3. WORST-CASE TX RADIATED EMISSIONS (18 GHz — 40 GHz)

SPURIOUS EMISSIONS 18 — 26 GHz

a
c
H 65
£
- 1
] =
= . MRS RS LSS [OSSRIPPIP |
=] sy ~,
& 1 e Ay ) e o W N
@ ; A-; fh P megsh PRS- TR i, "
- L LTI P j: ) eodpimgor- o A g e B sy P, ey
35 3 . .
25
15}--
B 26
Frequency (GHz)
[ Bonge (k) R Refiitn  Debiivg Ty [ Fia Wfogatode  Labal T Farge (i) [ Pefffttn  Detfig Ty Swsep Fts fopetode  Lotel
1:18-2b 1N-38)/ N 9 PEAKS |6mec(futa) 1282 WOH Hor izontal
1B-26GHz Test.TST 38915 6 Jon ZBIS Rev 9.5 16 Mo
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

PLOT

UL EMC 2 Nov 2815 15:89:84
185 . A

RF Emissions

]
)
]
ol
a
2

Frequency (GHz)

bRty Detiivg Tip = Fis Sogpatode Lol T Roge 2 Tetifvg Ty ) Pty ¥apetods  Lokel

1B-2EGHz Test.TST 38915 6 Jan 2815 Bew 9.5 16 Har

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 19.499 41.93 Pk 32.5 -25.1 -9.5 39.83 54 -14.17 74 -34.17
2 21.277 41.27 Pk 33.2 -25.3 -9.5 39.67 54 -14.33 74 -34.33
3 23.009 41.93 Pk 33.6 -25.2 -9.5 40.83 54 -13.167 74 -33.17
4 19.545 40.77 Pk 32.5 -25.1 -9.5 38.67 54 -15.33 74 -35.33
5 21.311 40.83 Pk 33.2 -25.2 -9.5 39.33 54 -14.67 74 -34.67
6 22.936 42.17 Pk 33.5 -25 -9.5 41.17 54 -12.83 74 -32.83

Pk - Peak detector
18-26GHz Test. TST 30915 6 Jan 2015
Rev 9.5 16 Mar 2015

Page 48 of 62
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: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

SPURIOUS EMISSIONS 26 — 40GHz

(dBulolts) Horizonto

4 2 ) iR A A AP
-“"‘w—f-'ﬁnw,x‘«.muqﬁulgw.aa_“ﬂ bty ‘.‘.MA~«-\W#Wm-««x-w-w*ﬂ“\"’"‘mw' v

Frequency (GHz)
[ Fonge () FBABN  Refiin Detiivg Nie
1 a1 T

s Tompaade Lol T R @0 PN Pal/itln  Delieg T Sween
112640 # A e

HPmmeciiuta) B3 W or |zonto

E6-48GHz Test.TST 38915

2 Nov 2815

(dBulolte) Uertical

Frequency (GHz)

PR Refimtn  Detiivg Tp = Fis Sogpatode Lol T Rage i )

E6-48GHz Test.TST 38915

Page 49 of 62

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.
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FCC ID: SBVRM004 IC: 5373A-RM004

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 27.686 45.4 Pk 35.8 -31.2 9.5 40.5 54 -13.5 74 -33.5
2 30.933 47.57 Pk 35.9 -32.8 -9.5 41.17 54 -12.83 74 -32.83
3 34.538 48.03 Pk 37.4 -33.1 -9.5 42.83 54 -11.17 74 -31.17
4 28.191 46.13 Pk 35.9 -31.7 -9.5 40.83 54 -13.17 74 -33.17
5 31.407 47.97 Pk 36.1 -32.9 -9.5 41.67 54 -12.33 74 -32.33
6 34.243 47.83 Pk 36.9 -32.9 -9.5 42.33 54 -11.67 74 -31.67

Pk - Peak detector
26-40GHz Test.TST 30915 6 Jan 2015

Rev 9.5 16 Mar 2015
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REPORT NO: 15U21734-E1
FCC ID: SBVRM004

DATE: JANUARY 8, 2016
IC: 5373A-RM004

9.4.

HORIZONTAL

WORST-CASE TX RADIATED EMISSIONS (30 MHz — 1000 MHz)

_UL Fremont,5m Chomber A

23 Oct 20815 16:27:09

9

35

75

Radioted Emissions — 3 Meters
Project Number: 15021734

Client:Sonos
Config:EUT with Latop
Mode:Uorst Case
Tested by:D.Uu

65

55

45

(dBulU/m)

35

a

Range (MHz) REWABH Ref/Attn  Det/Avg Type Pis  #5ups/Mode
1 SE—ZEB

Suep s Position
126k (-6dB)/1H  97/1B  PEAK/LogPar-Video fnsec(huto) 4881 HAXH 8-368degs H

FCC Part 15 Subpart C 38-1808MHz . TST 38915 {5 Jul 2814

Frequency (MHz)

Range (HHZ)
3:208-1660

18688

REUABI  Ref/Attn  Dot/Avg Type Sucep Pts  foups/fiode FPosition
12Bk(-6B)/1  57/1B PERK/LoPur-Vicka Jusec(uto) 8OB  HAKH 8-368degs H

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

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

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
2 * 250 47.42 Pk 15.4 -29.6 33.22 46.02 -12.8 0-360 101 H
6 * 250 44.44 Pk 15.4 -29.6 30.24 46.02 -15.78 0-360 199 \
3 42.92 58.56 Pk 15.8 -31.1 43.26 - - 0-360 101 \
1 43.8125 44.94 Pk 15.1 -31.1 28.94 40 -11.06 0-360 399 H
4 43,8125 58.77 Pk 15.1 -31.1 42.77 - - 0-360 101 \
5 47.8075 54.38 Pk 12.7 -31.1 35.98 40 -4.02 0-360 101 \

Radiated Emissions

Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
42.9439 55.04 Qp 15.7 -31.1 39.64 40 -.36 36 105 Vv
43.8012 55.94 Qp 15.1 -31.1 39.94 40 -.06 316 104 \"
47.7982 51.96 Qp 12.7 -31.1 33.56 40 -6.44 146 101 \"

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

Qp - Quasi-Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 30915 15 Jul 2014

Rev 9.5 24 Jun 2015
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-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.

Page 53 of 62

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: 15U21734-E1 DATE: JANUARY 8, 2016
FCC ID: SBVRM004 IC: 5373A-RM004

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 .15 59.39 PK 1 0 59.49 66 -6.51

2 .15 40.26 Av 1 0 40.36 - - 56 -15.64

3 .1905 55.28 PK 1 0 55.38 64 -8.62

4 .1905 41.15 Av 1 0 41.25 - - 54 -12.75

5 .618 37.67 PK 1 0 37.77 56 -18.23

6 .618 31.76 Av 1 0 31.86 - - 46 -14.14

7 5.7075 37.13 PK 1 1 37.33 60 -22.67

8 5.7075 33.33 Av 1 a 33.53 - - 50 -16.47

9 29.643 38.57 PK 5 3 39.37 60 -20.63

10 29.643 35.18 Av 5 3 35.98 - - 50 -14.02

PK - Peak detector
Av - average detection
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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

11 .15 56.26 PK 1 0 56.36 66 -9.64

12 .15 36.95 Av 1 0 37.05 - - 56 -18.95

13 .1905 53.43 PK 1 0 53.53 64 -10.47

14 .1905 39.65 Av 1 0 39.75 - - 54 -14.25

15 .618 35.72 PK 1 0 35.82 56 -20.18

16 .618 31.99 Av 1 0 32.09 - - 46 -13.91

17 5.604 36.42 PK 1 1 36.62 60 -23.38

18 5.604 33.2 Av 1 1 334 - - 50 -16.6

19 29.4765 35.62 PK 5 3 36.42 60 -23.58

20 29.4765 28.43 Av 5 3 29.23 - - 50 -20.77

PK - Peak detector

Av - average detection
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LINE 1 RESULTS

UL Fremont, CA CE Room 13 Jon 2814 Hua . 32. 088
; ; ; L ; Conducted RFI Uoltage

Project No:13U16719

Client Nome:S0NOS

Model/Device:Flay 3, lWorst Case, 5GHz
Test Uolt/Freg: 12BVAC/BEHZ

Test By:3. Macie

Line-L1 dBCuUoltsD

|
w
L

1 \ \“HH \
|

| MIM'

If I ‘ — “WE
Freguency [MH=z

u Mn\i

: :

Det RBUCHz UBWCHz]  Sweep Lakel Ronge [MHe] Det RBUCHz UBWCHz]  Sweep
PEAB 1Bk néa REER Lire-L1

File: BGHz 018, DAT
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LINE 2 RESULTS

UL Fremont, CA CE Room 13 Jon 2814 Hua . 32. 088
; ; ; L ; Conducted RFI Uoltage

Project No:13U16719

Client Nome:S0NOS

Model/Device:Flay 3, lWorst Case, 5GHz
Test Uolt/Freg: 12BVAC/BEHZ

Test By:3. Macie

Line-L2 dBCuUoltsD

H\
Iy
!

If I ‘ — “WE
Freguency [MH=z

Det RBUCHz UBWCHz]  Sweep Lakel Ronge [MHe] Det RBUCHz UBWCHz]  Sweep Label
PEAB 1Bk néa REER Lire-Lt [ 2:.15-30 PR/ 1Bk n/n As/4 . 5kH Line-L2

File: BGHz 018, DAT
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12. ART POWER SETTINGS TABLE

FCC (Region 1)

Channel Frequency 1o 11g 1N
149 5745 14
157 5785 15
165 5825 15

END OF REPORT
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