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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos, Inc.
223 E. De La Guerra Street
Santa Barbara, CA, 93101, U.S.A.

EUT DESCRIPTION: PLAYBAR
MODEL: PLAYBAR
SERIAL NUMBER: 1205 00-0E-5B-B0-00-16-E (DFS unit 1)
1205 00-0E-5B-B0-00-46-B (DFS unit 2)
DATE TESTED: May 15 — June 21, 2012
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

Compliance Certification Services (UL CCS) 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 CCS 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS 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 CCS By: Tested By:
¥ T —— ~ ~
- QJ)%W
FRANK IBRAHIM DAVID GARCIA
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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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 C63.10-2003, 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 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

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

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 3.52dB
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 possesses an 802.11 g/n wireless card. It is a 2.4/5GHz dual band concurrent module
based on two Atheros’ Osprey chipsets, AR9381 for 2GHz radio and AR9382 for 5GHz radio.
The wireless card supports 802.11g,n functionality for 2.4GHz, and 802.11n for 5GHz. The
2.4GHz radio supports (3x3) MIMO, the 5GHz radio support (2x2) MIMO.

The wireless card is manufactured by Alpha Networks, and the model number of this card is

WMC-NDO6.

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 15.063 32.085
5260 - 5320 802.11n HT20 17.383 54.739
5500 - 5700 802.11n HT20 17.771 59.855
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following antenna arrangement. The maximum antenna gains as a
function of frequency band utilized for FCC Part 15 Subpart E operation are given in the
following table.

Antenna A Antenna B Antenna D
5180-5240MHz 4.5dBi N/A 5.4dBi
5260-5320MHz 4.1dBi N/A 5.9dBi
5500-5700MHz 4.9dBi N/A 6.0dBi

Antenna A: Monopole
Antenna B: Monopole
Antenna D: Dipole
5.4. SOFTWARE AND FIRMWARE

The software/firmware version is V3.9 Build 20.2-54240.
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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.

The fundamental of the EUT was investigated in two orientations that the device can assume: X
(oriented to sit on table; Y (oriented to mount on a wall). In both cases the EUT remained in a
horizontal orientation. Orienting the EUT such that its longest dimension was aligned vertically
caused the unit to shut down. This preliminary investigation resulted in the following worst-case
EUT orientation:

X (table-top orientation)

Therefore, all final radiated testing was performed with the EUT as described above for the two
frequency bands.

Per the client, only the following data rates are supported by the EUT:
802.11n HT20mode, 5.2, 5.3 and 5.6 GHz Bands: 26 Mbps (QPSK, MCS9)
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop IBM X32 2884A2U DoC
AC Adapter IBM 02K6810 11S02K6810Z3BJ59G5KY |DoC
/O CABLES
1/0 Cable List

Cable |Port # of identical (Connector |Cable Type |Cable Remarks

No ports Type Length (m)

1 AC 1 AC Unshielded [1m

2 DC 1 DC Unshielded [1.8m

3 RJ45 2 RJ45 Unshielded |6m

3 RJ45 2 RJ45 Unshielded [1.8m

4 AC 1 AC Unshielded [1.75m
TEST SETUP

The EUT is a standalone unit with a built in WLAN module. It was connected to a remote laptop

PC during tests.
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SETUP DIAGRAM FOR TESTS

AC Adapter
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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 Date |Cal Due
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences [JB1 C01171 01/26/12 |01/26/13
Antenna, Horn, 18 GHz EMCO 3115 C00872 09/20/11 [09/20/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 07/28/11 |07/28/12
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 06/14/11 [06/14/12
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/19/11 [08/19/13
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |N02486 03/07/12 [03/07/13
LISN, 30 MHz FCC 50/250-25-2 C00626 12/13/11 [12/13/12
Peak / Average Power Sensor Agilent / HP E9323A s/n US40411681 |08/04/11 [08/04/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 11/11/11 |11/11/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 07/18/11 |07/18/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 08/02/11 [08/02/12
P-Series single channel Power Meter |Agilent / HP N1911A s/n GB45100212 |08/04/11 [08/04/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 09/02/11 |09/02/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/15/11 |12/15/12
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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.

7.1.1. 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)
802.11n HT20 (5.2GHz band)NOte ' 0.707 |3.596 0.197 19.661% 7.064 1.414
802.11n HT20 (5.2GHz band)NOtez 1.299 | 1.443 0.900 90.021% 0.457 0.770
802.11n HT20 (5.3GHz band) 0.700 | 3.600 0.194 19.444% 7.112 1.429
802.11n HT20 (5.6GHz band) 0.700 | 3.600 0.194 19.444% 7.112 1.429

Notes:

(1) Duty cycle of 19.661% used for 99% band-width and radiated-emissions testing in 802.11n HT20
5.2GHz band. The minimum VBW associated with this duty-cycle is worst-case compared to that
of the 90.021% duty-cycle case.

(2) Duty cycle of 90.021% used for all other testing in 802.11n HT20 5.2GHz band.

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.1.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSIONS ABOVE

1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method VB with Power RMS

Averaging is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 MODE (5.2GHz band; 19.7%)
- Agilent 15:57:22 May 23, 2012 T harker
A Mki3 3596 ms

Ref 30 dBm Atten 30 dB Select Marker

#Peak L=

=R 2R
Log [ g
10 Marker Trace
dB/ Auto 1 2 3
Offst
1.2
dB

Readout ||
Tirne

Marker Table
On Off

#Lyhv

Center 5.200 000 GHz Span 0 Hz
Res BW & MHz #VBW S0 MHz  Sweep 10.09 ms (1500 pts) tarker All Off
Trace X Pz Amplitude

(11 2714 ms 14.77 dBm

11 356.9 s 064 dB

(11 3471 m= 14.95 dBm

11 2501 s 2.02 dB

1) 272 ms 1452 dBm
11 3 506 mz 125 4B

DUTY CYCLE 802.11n HT20 MODE (5.2GHz band; 90.0%)
s Agilent 13:38:03 Jun 19, 2012 R T [Freq/Channel |
A MkE2 1,443 ms

Ref 30 dBm #Atten 30 dB 0.04 dB
#Peak I £.20000000 GHz
1| ) "

Center Freq

Start Freq
£.20000000 GHz

Stop Freqg
520000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

Center 5.200 000 GHz Span 0 Hz Freq Offset
Res BW 8 MHz #VBW 50 MHz Sweep 5 ms (8001 pts) 000000000 Hz
hatker Trace X Pz Amplitude

1R 1 9878 ps 14.60 dBm

14 )] 1.208 ms 1.14 dB SignalTraCk
ZR 1 98758 ps 14.60 dBm on off

24 13 1.443 ms 0.04 dB
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DUTY CYCLE 802.11n HT20 MODE (5.3GHz band)
- Agilent 14:30:16 May 15,2012 R T | Marker |

AMKE3 350 ps

Select Marker

Ref 100 dBpY Atten 10 dB 1 2 3 4

#Feak |° <3>

2R

Marker Trace
Auto 1 20 3

Tirme

Marker Table
LyAv On Off

Center 5.300 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10 ms (601 pts) Marker All Off
Trace X Pz Amplitude
11 1.1 ms 92.53 dBpY
11 26 ms -1.84 4B
11 1.1 ms 92.53 dBpY
(11 350 s 383 dB
11 1.517 ms 91.57 dBpY
(1 350 s 342 dB

DUTY CYCLE 802.11n HT20 MODE (5.6GHz band)
e Agilent 11:47:19 May 31, 2012 R T MWarker

AMKrI3 350 ps
093 dB Select Marker

Ref 20 dB Atten 30 dB
e m en ] 5 3 4

#Peak T

2 s
S

Mormal

Delta

Delta Pair
(Tracking Ref)
LoAv Ref A

Center 5.580 000 GHz Span 0 Hz
Res BW 8 MHz #WBW 50 MHz Sweep 10 ms (501 pts)

Matker Trace > Pz Amplitude
1R 4] 1.183 mz 492 dBm
14 1 35 ms -0.36 d4B
2R [4)] 1182 m= 492 dBm
2h 1 F5E0 = 285 dB
2R [4)] 1.632 mz 5.20 dBm
30 1 350 p= -0.33 dB

Span Pair

Span Center
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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
Chainl | Chain2
(MHz) (MHz) (MHz)
Low 5180 24.58 24.50
Mid 5200 25.00 24.75
High 5240 25.00 25.58
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Chain 1

BANDWIDTH Chain 1 LOW CH
e Agilent 14:46:01 Jun 19, 2012 R T |FregiChannel

A bkl 2458 MHz Conter F

-3 enter Freq

Ref 20 dBm #Atten 20 dB -0.07 dB
#Peak 5.18000000 GHz
Start Freq
5.15500000 GHz
Stop Freq
£.20500000 GHz

;IBl.n CF Step
. £.00000000 MHz
#LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

On Oif

Swp

Center 5.180 00 GHz Span 50 MHz
#Res BW 240 kHz VBW 750 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 MID CH
e Agilent 14:41:01 Jun 19,2012 F T |Freg/Channel

A& bkl 2600 WHz Conter F

-3 enter Freq

Ref 20 dBm #Atten 20 dB 0.10 dB
#Peak 5.20000000 GHz
Start Freq
517500000 GHz
Stop Freq
5. 22500000 GHz

;IBl.n CF Step
. £.00000000 MHz
#LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on O

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz VBW 750 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

BANDWIDTH Chain 1 HIGH CH

s Agilent 14:56:59 Jun 19, 2012 R T [Freg/Channel

A bkl 2500 WHz Conter F

N enter Freq
Ref 20 dBm #Atten 20 dB 0.34 dB
#Peak 5.24000000 GHz
Log
10 Start Freqg
dB/ 5.21500000 GHz
Offst
11.2
dB Stop Freq
DI 5. 25500000 GHz

237
dBm CF Step
£.00000000 hHz

#LgAv At o Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz VBW 750 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

BANDWIDTH Chain 2 LOW CH
5 Agilent 14:48:40 Jun 19,2012

R T

Freg/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 24,50 MHz
0.21 dB

#Feak

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

dBm

#Lghv

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AA

off}:
FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz VBW 750 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

BANDWIDTH Chain 2 MID CH

- Agilent 14:29:33 Jun 19,2012

R T

Freg/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 2475 MHz
0.12 dB

#Peak
Log

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

#Lghv

CF Step
5.00000000 hHz
At hdan|

V1 s2
S3 FC

AA
off):

FTun

Swp

Center 5.200 00 GHz
#Res BW 240 kHz

VBW 750 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

BANDWIDTH Chain 2 HIGH CH

W Agilenf 14:54:41 Jun 19,2012

R T

Frag/Channel

Ref 20 dBm #Atten 20 dB

A Mkl 2558 MHz
-0.02 dB

#Peak
Log

10
dB/

Offst
11.2

dB
DI

Center Freq
524000000 GHz
Start Freq
521500000 GHz
Stop Freq
&.26500000 GHz

22.2
dBm

#LghAv

CF Step
£.00000000 fHz
Auto Man|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.240 00 GHz

#Res BW 240 kHz VBW 750 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 1| Chain 2
(MHz) (MHz) | (MHz)
Low 5180 16.8518 | 16.9001
Mid 5200 16.8860 | 16.8391
High 5240 16.9288 | 16.9025
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 10:06:24 May 21, 2012

R T |FrequhanneI |

Ch Freg

5.18 GHz

Center Freq

Trig  Free {2 15000000 GHz

Occupied Bandwidth Averages: 100 I |

| Start Freq
515500000 GHz

Ref 20 dBm
#Samp Stop Freq
Log . 520500000 GHz

10
dB/ CF Step
Offst 500000000 MHz

11.2 | i Auto Ilan|

dB i i

t.._.._..._...._... TR FITHRITE B TR LTI BEPT XL LA .._.....__.._...|_...._.. _l____l_ L
Center 5.180 00 GHz Span 50 MHz

#Res BW 300 kHz #Sweep 100 ms {601 pts)
Occupied Bandwidth Occ BYWY % Pwr
16.8518 MHz x dB

-94.255 kHz
19.536 MHz"

Atten 20 dB

Fraq Offset
0.00000000 Hz

VB 910 kHz

Signal Track
22.00 % MNon Off

-26.00 dB

Transmit Freq Ervor
¥ dB Bandwidth

99% BANDWIDTH, Chain 1 MID CH
- Agilent 09:57:10 May 21, 2012 R T | Meas Setup .

| | Avg Number
Ch Freg 5.2 GHz Trig  Free 100

Occupied Bandwidth | On Off

Averages: 100 I

Avg Mode
Exp Repeat

Ref 20 dBm
#Samp han Hold
Log On Off

10

dB/ : [N | I Occ BW % Pwr
Offst . 99.00 %
1.2 L

dB | Foi
Tk AR ] SR ..__._I_. YRR i | ittt | L0 l. T/l dlkl CEWY Spar
40.0000000 MHz

Atten 20 dB

|
Center 5.200 00 GHz
#Res BW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

VB 910 kHz

¥ dB

593.00 % -26.00 dB

-26.00 dB

Occupied Bandwidth Occ BYWY % Pwr
16.8860 MHz x 4B

-55.347 kHz
20,371 MHz"

Optimize

Transmit Freq Ervor
i Ref Level

¥ dB Bandwidth
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

99% BANDWIDTH, Chain 1 HIGH CH
i Agilent 10:08:38 May 21,2012 R T [Freq/Channel |

| I
ChFreqg 524 GHz Trig Free 551335%55 E—seHCl

Occupied Bandwidth Averages: 100 I

Start Freq
521500000 GHz

Ref 20 dBm Atten 20 dB
#Samp I Stop Freq
| £.26500000 GHz

<

. | < CF Step
i . . - 5.00000000 MHz
—3 uto Ma

L A LA A LA AT {— HErl|  Freq Offset

Center 5.240 00 GHz Span 50 MHg || 000000000 Hz

#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

- . Signal Track
Occupied Bandwidth Oce BYY % P 99.00 % ||[on off

16.9288 MHz xdB 260048

Transmit Freq Error -16.821 kHz
% dB Bandwidth 20.120 MHz"
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

99% BANDWIDTH, Chain 2 LOW CH

@ Agilent 10:03:05

May 21, 2012

R T

|FrequhanneI |

Ch Freg

5.18 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I |

Center Freq
£.18000000 GHz

| Start Freq

Ref 20 dBm

Atten 20 dB

5.15500000 GHz

#Samp

Stop Freq

Log

5.20500000 GHz

10

dB/

Offst

1.2

dB

CF Step
500000000 hHz
L JlfAuto Ilan

S R bG0h

Fraq Offset

Center 5.180 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

16.8001 MHz

5.576 kHz
19.991 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif

99% BANDWIDTH, Chain 2 MID CH

H Agilent 10:00:20 May 21, 2012

R T | Meas Setup |

Avg Number

Ch Freg

5.2 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I | n

100
Off

Avg Mode

Ref 20 dBm

Atten 20 dB

Exp

#Samp

Log

On

Mlax Hold

Repeat

off

10

dB/

=

Offst

1.2

dB

T

Center 5.200 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz

Occ BW % Pwir
99.00 %

OBW Spar
50.0000000 MHz

#Sweep 100 ms {601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

16.8391 MHz

-52.000 kHz
20,272 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

-26.00 dB

¥ dB

Optimize
Ref Level
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

99% BANDWIDTH, Chain 2 HIGH CH

e Agilent 10:11:06 May 21, 2012 R T |FrequhanneI

I I
Ch Freq 5.24 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Center Freq
524000000 GHz

| Start Freq
£.21500000 GHz

Ref 20 dBm Atten 20 dB

#Samp Stop Freq

Log 526500000 GHz

10 i 4

dB/ T CF Step

Offst e N 500000000 MHz
LI

12 | o
B | ——
|___.[_ Al ALE VIR LA LT RRY G U Py ) L T— | LE | ]._._.._ _._.T.._..._._..._l..__....._.._.__..... Aklule Freq Offset
Center 5.240 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {B01 pts)

; ; Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

16.9025 MHz xdB  -26.00dB

Transmit Freq Error -95.794 kHz
 dB Bandwidth 20.129 MHz*
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

8.1.3. 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 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 1 [Chain 2| Total
Power | Power |Power

(MHz) (dBm) | (dBm) | (dBm)

Low 5180 11.52 11.89 | 14.72
Mid 5200 11.02 11.42 | 14.23
High 5240 10.55 11.71 | 14.18
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (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.

DIRECTIONAL ANTENNA GAIN

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

Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
5.40 4.50 4.97
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

RESULTS
Limits
Channel |Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) dBm) [ (MHz) (dBm) (dBi) (dBm) [ (dBm)
Low 5180 17 24.50 17.89 4.97 17.00 4.00
Mid 5200 17 24.75 17.94 4.97 17.00 4.00
High 5240 17 25.00 17.98 4.97 17.00 4.00

Duty Cycle CF (dB)l 0.457 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency [Chain 1|Chain 2 Total Power Power
Meas | Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dB)
Low 5180 11.551 | 11.640 15.063 17.00 -1.937
Mid 5200 11.127 | 11.790 14.938 17.00 -2.062
High 5240 10.621 | 11.973 14.816 17.00 -2.184
PPSD Results
Channel |Frequency [Chain 1|Chain 2 Total PPSD PPSD
Meas | Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 0.17 0.09 3.60 4.00 -0.40
Mid 5200 -0.15 0.30 3.55 4.00 -0.45
High 5240 -0.68 0.54 3.44 4.00 -0.56
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
e Agllent 16:58:37 Jun 19,2012

R T

BW\Av

Ref 30 dBm #Atten 30 d

B

A& Mkl 2458 MHz
Band Pwr 11.551 dBm

#iwg

Res BW
1.0 MHz
Ul

Log

Yideo BW

#PAvg

Average
100
On Off

Center 5.180 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 36.87 MHz
Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5167 71 GHz
24.52 MHz
5187 25 GHz

Amplitude
-20.50 dBm
065 dB
0.17 dBm

Avg/VEW Type
Pt (RMS)H

Auto hdan|

Span/REwY
106
han|

OUTPUT POWER AND PPSD, Chain 1 MID CH

o Agilent 11:15:37 Jun 21,2012

R T

| BW/ A\fé I

Ref 30 dBm

#Atten 30 dB

& hlkrl 25000 0 hHz
Band Pwr  11.127 dBm

#iwg

Res By
1.0 MHz
UL

Log

Yideo BV
3.0 MHz
hlan|

VEBWIREBW
1.00000
Ian|

#PAvg

Average
100
On Off

Center 5.200 000 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 37.5 MHz
Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 13
z )]

X Podis
5187 500 0 GHz
25.000 0 WHz
520609327 § GHz

Amplitude
-20.20 dBm

1113 dBm
-0.15 dBm

Avg/VEW Type
Pt (RMS)Y

Auto Mdan|

Span/REWY
106
hilan|

Auto
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
s Agllent 12:13.23 Jun 21, 2012

R T

By\iAvg

Ref 30 dBm

#Atten 30 dB

& hkrl 25,000 0 MHz
Band Pwr 10621 dBm

Res BW

1.0 MHz

ey

| Auto hdan|

Log
10

dB/

Offst

Video By
3.0 MHz
Auto Man|

11.2

VEVWIREBW

dB

1.00000

Iilan|

Average

#PAvg

100

#Res BW 1 MHz

Center 5.240 000 0 GHz

#VBW 3 MHz

Span 37.5 MHz
Sweep 1 ms {601 pts)

Marer Trace
1R 3
14 [4)]
2 (1

X iz
5227 5000 GHz
25.000 0 WHz
5247 500 0 GHz

Amplitude
-31.26 dBm
1062 dBm
-0.68 dBm

On Off

A VBWY Type
P (RS

Auto Man

Span/REWY|
106
Auto Man|
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
s Agllent 17.02:19 Jun 19,2012

R T

BW\Av

Ref 30 dBm #Atten 30 d

B

A& Mkl 2450 MHz
Band Pwr  11.640 dBm

#iwg

Res BW
1.0 MHz
Ul

Log

Yideo BW

#PAvg

Average
100
On Off

Center 5.180 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 36.75 MHz
Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5167 75 GHz
24.50 MHz
51832 80 GHz

Amplitude
-20.54 dBm
020 de
0.09 dBm

Avg/VEW Type
Pt (RMS)H

Auto hdan|

Span/REwY
106
han|

OUTPUT POWER AND PPSD, Chain 2 MID CH

o Agilent 11:22:14 Jun 21,2012

R T

| BW/ A\fé I

Ref 30 dBm

#Atten 30 dB

Mkr2 5.206 31 GHz
0.303 dBm

#hvg

Res By
1.0 MHz
UL

Log

Yideo BV
3.0 MHz
hlan|

VEBWIREBW
1.00000
Ian|

#PAvg

Average
100
On Off

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 37.12 MHz
Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 13
z )]

X Podis
5187 62 GHz
24.75 MHz
5206 31 GHz

Amplitude
-28.51 dBm
1179 dBm
0.20 dBm

Avg/VEW Type
Pt (RMS)Y

Auto Mdan|

Span/REWY
106
hilan|

Auto
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 2 HIGH CH

- Agilent 11:49:33 Jun 21, 2012 R T BWJ’AVQ I

A Mkl 2558 MHz Feas By
Ref 30 dBm #Atten 30 dB Band Pwr 11.973 dBm 1.0 MHz
#iug | Auto tddan|

Log -

10 Yideo BW
' O 3.0 MHz

glf;[m At Mz

11.2 VEBW/REW
dB 1.00000
an

Average
100

nPﬁW’g On off
Center 5.240 00 GHz Span 38.37 MHz |lAvg/VEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms {601 pts) P (R
Marker Trace X Pis Amplitude Auto Man
1R 1 5227 21 GHz -20.18 dBm
14 1 2558 MHz 1187 dBm
2 1) 5.246 52 GHz 0.54 dBm

Span/REWY
106
Auto Man|
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.1.5. 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
Chain 1
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5180 9.78 0.17 0.457 9.153 13 | -3.847
Mid 5200 10.89 -0.15 0.457 10.583 13 | -2.417
High 5240 10.33 -0.68 0.457 10.553 13 | -2.447
Chain 2
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5180 10.86 0.09 0.457 10.313 13 | -2.687
Mid 5200 12.18 0.30 0.457 11.423 13 | -1.577
High 5240 12.38 0.54 0.457 11.383 13 | -1.617

Page 32 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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 CCS.



REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

Chain 1

PEAK EXCURSION, Chain 1 LOW CH
e Agilent 11:28:10 May 24, 2012 T | Peak Search

Mkr1 5.181 840 0 GHz
Ref30 dBm Atten 30 dB 9.78 dBm Mext Peal
#Peak
‘ Mext Pk Right
‘ Mext Pk Left
‘ Min Search
S1 V2
S3 FC Pk-Pk Search
j2if):
FTun Wkr © CF
Swp

MWore
10f2

Center 5.180 000 0 GHz Span 34.5 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms (601 pts)

PEAK EXCURSION, Chain 1 MID CH
e Agilent 11:46:14 May 24, 2012 T Pealk Search

Mkr1 5.201 7250 GHz
Ref 30 dBm Atten 30 dB 10.89 dBm Next Peak
#Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search
81 \2
S3 FC Pk-Pk Search
j2if):
FTun tllr @ CF
Swp
Center 5.200 000 0 GHz Span 34.5 MHz ‘ M’fge
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms (601 pts)

Page 33 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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 CCS.



REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 1 HIGH CH

He Agilent 11:52:29 May 24, 2012

T

Pealk Search

Ref 30 dBm Atten 30 dB

Mkr1 5.241 667 5 GHz
10.33 dBm

#Peak

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

if):

FTun

Swp

Center 5.240 000 D GHz
#Res BW 1 MHz

Span 34.5 MHz
H#VBW 3 MHz Sweep 20 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

Chain 2

PEAK EXCURSION, Chain 2 LOW CH
w Agilent 11:37:26 May 24, 2012 T

Peak Search

Mkr1 5.181 495 0 GHz

Ref30 dBm Atten 30 dB 10.86 dBm

#Peak
Log

10
dB/

Offst
1.2

dB

#PAvg

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

if):
FTun

Swp

Center 5.180 000 D GHz
#Res BW 1 MHz

Span 34.5 MHz
Sweep 20 ms {601 pts)

#VBW 3 MHz

‘ Pk-Pk Search

‘ Wikr © CF
hlore
1of2

PEAK EXCURSION, Chain 2 MID CH
He Agilent 11:43:31 May 24, 2012 T

FPeak Search

Mkr1 5.201 552 5 GHz

Ref 30 dBm Atten 30 dB 12.18 dBm

#Peak

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

51 V2
53 FC

j2if):
FTun

Swp

Center 5.200 000 D GHz
#Hes BW 1 MHz

Span 34.5 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
MWore
10f2
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 2 HIGH CH

He Agilent 12:01:05 May 24, 2012

T

Pealk Search

Ref 30 dBm Atten 30 dB

Mkr1 5.241 7250 GHz
12.38 dBm

#Peak

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

if):

FTun

Swp

Center 5.240 000 D GHz
#Res BW 1 MHz

Span 34.5 MHz
H#VBW 3 MHz Sweep 20 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

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
Chain1 | Chain 2
(MHz) (MHz) (MHz)
Low 5260 22.17 22.50
Mid 5300 22.75 23.08
High 5320 22.67 23.17
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
W Agilent 13:56:45 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 2217 MHz
1.16 dB

#Feak

Center Freq
526000000 GHz
Start Freq
523500000 GHz
Stop Freq
528500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.260 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 13:59:15 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 2275 MHz
-0.93 dB

#Feak

Center Freq
530000000 GHz
Start Freq
527500000 GHz
Stop Freq
532500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

26 dB BANDWIDTH, Chain 1 HIGH CH

i Agilent 14:05:26 May 21, 2012 F T |Freg/Channel

A& Mkl 2267 MHz Certer E

) enter Freq
Ref 20 dBm Atten 20 dB 141481 ¢ 2000000 GHz
#Peak
Loy
10 Start Freq
dB/ 529500000 GHz
Offst
1.2
. Stop Freq
. 534500000 GHz

20,0
dBm i CF Step

5.00000000 MHz
LyhAv Auto Man|

V1 S2 Freq Offset
83 FC 0.00000000 Hz

uif): :
ETun Signal Track
On Off

Swp

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
W Agilent 13:54:54 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 22,50 MHz
-0.18 dB

#Feak

Center Freq
526000000 GHz
Start Freq
523500000 GHz
Stop Freq
528500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.260 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

26 dB BANDWIDTH, Chain 2 MID CH
W Agilent 14:01:18 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 23.08 MHz
-0.08 dB

#Peak

Center Freq
530000000 GHz
Start Freq
527500000 GHz
Stop Freq
532500000 GHz

dBm

LyAv

CF Step
5.00000000 hHz
At hdan|

V1 52
53 FC

eif):

FTun

Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

26 dB BANDWIDTH, Chain 2 HIGH CH

e Agilent 14:03:34 May 21, 2012 R T [Freg/Channel

A& Mkl 2317 MHz Certer E

) enter Freq
Ref 20 dBm Atten 20 dB 00898 | & so000000 GHz
#Peak
Loy
10 Start Freq
dB/ 529500000 GHz
Offst
1.2
. Stop Freq
. 534500000 GHz

9.1
dBm CF Step

5.00000000 MHz
LyhAv Auto Man|

V1 S2 Freq Offset
83 FC 0.00000000 Hz

uif): :
ETun Signal Track
On Off

Swp

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 1| Chain 2
(MHz) (MHz) | (MHz)
Low 5260 16.9342 | 16.8872
Mid 5300 16.8454 | 16.8715
High 5320 16.8630 | 16.8967
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 10:28:04 May 21, 2012

R T |FrequhanneI |

Ch Freg 5.26 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
£.26000000 GHz

Ref 20 dBm Atten 20 dB

Start Freq
523500000 GHz

#Samp

Log

Stop Freq
£.28500000 GHz

10 &

dBy ]

Offst [ X

1.2 -

dB

iy

e A __.._....1.... [

Center 5.260 00 GHz

#Res BW 300 kHz VB 910 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Occupied Bandwidth
16.9342 MHz

-30.035 kHz
20.364 MHz"

Transmit Freq Ervor
¥ dB Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif

99% BANDWIDTH, Chain 1 MID CH

H Agilent 10:31:50 May 21, 2012

R T |FrequhanneI |

Ch Freg
Occupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

Center Freq
£.30000000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

Start Freq
527500000 GHz

Stop Freq
£.32500000 GHz

10

dB/

Offst

1.2 |-

dB

Center 5.300 00 GHz

#Res BW 300 kHz VB 910 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

CF Step
£.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Occupied Bandwidth
16.8454 MHz

Transmit Freq Ervor
¥ dB Bandwidth

-6.861 kHz
20.224 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

99% BANDWIDTH, Chain 1 HIGH CH

e Agilent 10:38:54 May 21, 2012 R T |FrequhanneI

I I
Ch Freq 5.32 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Center Freq
532000000 GHz

| Start Freq
529500000 GHz

Ref 20 dBm Atten 20 dB

#Samp Stop Freq

Log 5.34500000 GHz

10

dB/ CF Step

Offst 5.00000000 MHz

11.2 [ ] I . T {ljAuto

dB | |
W TEF R o IR AR IERINR, LATL Ml UL AL AR _...._...l.... A _.|._.... (LWL Freq Offset

Center 5.320 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {B01 pts)

; ; Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

16.8630 MHz xdB  -26.00dB

Transmit Freq Error -77.908 kHz
 dB Bandwidth 20.006 MHz*
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

99% BANDWIDTH, Chain 2 LOW CH
W Agilent 10:26:37 May 21, 2012

R T |FrequhanneI |

Ch Freg

Occupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100 I |

Center Freq
£.26000000 GHz

Ref 20 dBm

Atten 20 dB

Start Freq
523500000 GHz

#Samp

Log

(3

10

dB/

Offst

Stop Freq
£.28500000 GHz

1.2

dB

AL TR

Center 5.260 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz

CF Step
500000000 hHz
A fAuto Ilan

Fraq Offset
0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

16.8872 MHz

-126.686 kHz
20.133 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif

99% BANDWIDTH, Chain 2 MID CH
W Agilent 10:33:26 May 21, 2012

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100 I

Ref 20 dBm

Atten 20 dB

#Samp

Center Freq
530000000 GHz

Start Freq
527500000 GHz

Stop Freq
£.32500000 GHz

R i _1__

Center 5.300 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 50 MHz

CF Step
500000000 MHz
uto hdan|

Freq Offset
0.00000000 Hz

#Sweep 100 ms {601 pis)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.8715 MHz

-4.943 kHz
20.289 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

99% BANDWIDTH, Chain 2 HIGH CH

W Agilent 10:36:49

May 21, 2012

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 20 dB

#Samp

Loy

10

<

Center Freq
532000000 GHz

Start Freq
529500000 GHz

Stop Freq
534500000 GHz

dB/

B

Ofist

11.2
dB

Center 5.320 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 50 MHz

#Sweep 100 ms {B01 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

16.8967 MHz

-77.324 kHz
20.138 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

Page 46 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701E
FAX: (510) 661-0888

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



REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 1 |Chain 2| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5260 11.02 12.09 | 14.60
Mid 5300 12.55 13.17 | 15.88
High 5320 12.30 12.71 | 15.52
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (2)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands 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 megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz 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.

DIRECTIONAL ANTENNA GAIN

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

Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
5.90 4.10 5.09
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

RESULTS
Limits

Channel |Frequency | Fixed B 11 + 10 Log B| Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5260 24 22.17 24.46 5.09 24.00 | 11.00
Mid 5300 24 22.75 24.57 5.09 24.00 | 11.00
High 5320 24 22.67 24.55 5.09 24.00 | 11.00

Duty Cycle CF (dB)| 7.112 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency |Chain 1[Chain 2 Total Power Power
Meas | Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 5.572 | 6.976 16.453 24.00 -7.547
Mid 5300 6.429 | 7.233 16.972 24.00 -7.028
High 5320 6.800 | 7.677 17.383 24.00 -6.617
PPSD Results
Channel |Frequency [Chain 1|Chain 2 Total PPSD PPSD
Meas | Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 -4.04 -3.20 6.52 11.00 -4.48
Mid 5300 -3.86 -2.75 6.85 11.00 -4.15
High 5320 -3.05 -2.33 7.45 11.00 -3.55
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
W Agilent 13:59:35 May 24, 2012

T

EVilAvg

Ref 30 dBm

Atten 30 dB

A kel 23,200 MHz
Band Pwr 5572 dBm

ianir]

Log

10

dB/
Offst

11.2

dB

1.00000

Auto Man

#PAvy

Average

Center 5.260 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34.8 MHz
Sweep 20 ms {601 pts)

Mancer Trace
1R o]
14 (1
2 1

Pz
5248 400 GHz
23200 MHz
5267 432 GHz

Amplitude
-32.20 dBm
557 dBm
-4.04 dBm

OUTPUT POWER AND PPSD, Chain 1 MID CH
H Agilent 14:0400 May 24, 2012

T

EVilAvg

Ref 30 dBm

Atten 30 dB

A kel 23,200 MHz
Band Pwr  B5.425% dBm

ianir]

Log

10
dB/

Offst

11.2

dB

#PAvy

COn

Center 5.300 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34.8 MHz
Sweep 20 ms {601 pts)

Mancer Trace
1R o]
18 1
2 1

Pz
5288 400 GHz
23200 MHz
5306 145 GHz

Amplitude
-32.94 dBm
6.42 dBm
-3.86 dBm

Ayg/VEW Type
Pusr (RMSIH

Span/REWY|
106

Iilan|
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 14:13:48 May 24, 2012 T B Avg
& Mkrl 23200 MHz Res By

Ref 30 dBm Atten 30 dB Band Pwr  5.800 dBrm 1.0 MHz

iy Auto tlan|

Video By
3.0 MHz
Auto Man|

YEBWI/REW
1.00000
Auta Iilan|

Average
100

On Off
Center 5.320 000 GHz Span 34.8 MHz ||2vg/VEW Type
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts) Pwr (RIS
hdarer Trace X Axis Amplitude Auto M_a
1R ¢ 5302 400 GHz -32.16 dBm
14 e 23.200 MHz 6.30 dBm
z o 5.325 634 GHz -2.05 dBm

Span/REWY|
106
Auto Man|
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

W Agilent 13:56:01 May 24, 2012

T

EVilAvg

Ref 30 dBm Atten 30 dB

A kel 23,200 MHz
Band Pwr  B.975 dBm

Res B\
1.0 MHz

ianir]

Auto han

Log
10

dB/

Offst

Video BWY
3.0 MHz
Auto Man|

11.2

VBW/REBW

dB

1.00000

Auto Man

#PAvy

Average
100

On Off

Center 5.260 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34.8 MHz
Sweep 20 ms {601 pts)

Ayg/VEW Type
Pusr (RMSIH

Mancer Trace
1R o]
14 (1
2 1

Pz
5248 400 GHz
23200 MHz
5266 322 GHz

Amplitude
-20.65 dBm

692 dBm

-3.20 dBm

Auto hdan|

Span/REWY|
106
Ilan|

Auto

OUTPUT POWER AND PPSD, Chain 2 MID CH

W Agilent 14:06:38 May 24, 2012

T

EVWlAvg

Ref 30 dBm Atten 30 dB

A Mkl 23,200 MHz
Band Pwr  7.233 dBm

Es

Res BW
1.0 MHz
Ilan|

Loy
10

dB/

Offst

Yideo BYW
3.0 MHz
Ul

11.2

dB

VEWREW
1.00000

Auto hdan|

#PAvy

Average
100
On 0ff

Center 5.300 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34.8 MHz
Sweep 20 ms {601 pts)

Marker Tragce
1R 13
14 1
2 1

5282 400 GHz

5207 012 GHz

> Pz Amplitude
-30011 dBm
723 dBm

-2.75 dBm

23.200 MHz

AvgVBWY Type
P (RS
Auto hdan

p

Span/REWY|
108
Ilan)

Auto
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 2 HIGH CH

e Agilent 14:11:12 May 24, 2012 T B Avg
& Mkrl 23200 MHz Res By

Ref 30 dBm Atten 30 dB Band Pwr 7677 dBm 1.0 MHz

iy Auto tlan|

Video By
3.0 MHz
Auto Man|

YEBWI/REW
1.00000
Auta Iilan|

Average
100

On Off
Center 5.320 000 GHz Span 34.8 MHz ||2vg/VEW Type
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts) Pwr (RIS
hdarer Trace X Axis Amplitude Auto M_a
1R ¢ 5302 400 GHz -20.71 dBm
14 e 23.200 MHz 768 dBm
z o 5327 508 GHz 223 dBm

Span/REWY|
106
Auto Man|
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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
Chain 1
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5260 10.99 -4.04 7.112 7.918 13 | -5.082
Mid 5300 11.32 -3.86 7.112 8.068 13 | -4.932
High 5320 11.59 -3.05 7.112 7.528 13 | -5.472
Chain 2
Channel [Frequency | PK Level PSD DCCF | Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5260 12.13 -3.20 7.112 8.218 13 | -4.782
Mid 5300 12.46 -2.75 7.112 8.098 13 | -4.902
High 5320 12.81 -2.33 7.112 8.028 13 | -4.972
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

PEAK EXCURSION, Chain 1 LOW CH
W Agilent 14:00:37 May 24, 2012 T

FPeak Search

Mkr1 5.265 220 GHz

Ref 30 dBm Atten 30 dB 10.99 dBm

#Peak

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

51 V2
53 FC

j2if):

FTun
Swp

Center 5.260 000 GHz
#Hes BW 1 MHz

Span 34.8 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search
‘ Wkr © CF

MWore
10f2

PEAK EXCURSION, Chain 1 MID CH
He Agilent 14:05:14 May 24, 2012 T

FPeak Search

Mkr1 5.301 682 GHz

Ref 30 dBm Atten 30 dB 11.32 dBm

#Peak

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

51 V2
53 FC

j2if):
FTun

Swp

Center 5.300 000 GHz
#Hes BW 1 MHz

Span 34.8 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
MWore
10f2
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 1 HIGH CH

W Agilent 14:15:00 May 24, 2012

T

Pealk Search

Ref 30 dBm Atten 30 dB

Mkr1 5.321 740 GHz
11.59 dBm

#Peak

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

if):

FTun

Swp

Center 5.320 000 GHz
#Res BW 1 MHz

Span 34.8 MHz
H#VBW 3 MHz Sweep 20 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

Chain 2

PEAK EXCURSION, Chain 2 LOW CH
e Agilent 13:57:22 May 24, 2012 T | Peak Search

Mkr1 5.261 566 GHz
Ref30 dBm Atten 30 dB 12.13 dBm Mext Pealk
#Peak
‘ Mext Pk Right
‘ Mext Pk Left
‘ Min Search
S1 V2
S3 FC Pk-Pk Search
j2if):
FTun Wkr © CF
Swp

MWore
10f2

Center 5.260 000 GHz Span 34.8 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms (601 pts)

PEAK EXCURSION, Chain 2 MID CH
T Agilent 14:07:41 May 24, 2012 T | Peak Search

Mkr1 5.301 624 GHz

Ref 30 dBm Atten 30 dB 12.46 dBm ‘ Mewt Pealk
#Peak
Loy
10 ‘ )
dB/ Mext Pk Right
Offet B S I
11.2
dB Mext Pl Laft

Feif} ‘ Min Search
#PAvy

S1 V2
S3 FC Pl-Fk Search

if):

FTun Mkr @ CF
Swp

Center 5.300 000 GHz Span 34.8 MHz ‘ M?;e
#HRes BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 2 HIGH CH

e Agilent 14:12:19 May 24, 2012

T Pealk Search

Ref 30 dBm Atten 30 dB

#Peak

Mkr1 5.321798 GHz
12.81 dBm Mext Pegk

‘ Next Pk Right

‘ Mext Pl Left

; ‘ Min Search

51 W2
53 FC

if):

‘ FPl-Fk Search

FTun

Swp

‘ Wkr @ CF

Center 5.320 000 GHz
#Res BW 1 MHz

Span 34.8 MHz ‘ M?;e
H#VBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

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
Chain1 | Chain 2
(MHz) (MHz) (MHz)
Low 5500 23.00 22.75
Mid 5580 22.67 22.50
High 5700 23.58 22.67
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DATE: JULY 03, 2012
IC: 5373A-RM006

REPORT NO: 12U14339-2
FCC ID: SBVRMO006

Chain 1

BANDWIDTH Chain 1 LOW CH
W Agilent 13:46:22 May 21, 2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 23.00 MHz
0.17 dB

#Feak

Center Freq
550000000 GHz
Start Freq
547500000 GHz
Stop Freq
552500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.500 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

BANDWIDTH Chain 1 MID CH
e Agilent 13:43:48 May 21, 2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2267 MHz
0.35 dB

#Feak

Center Freq

5 53000000 GHz
Start Freq
555500000 GHz
Stop Freq

5 B0500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.580 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

BANDWIDTH Chain 1 HIGH CH
H Agilent 11:56:51 May 21, 2012

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 23.58 MHz
-0.26 dB

#Peak
Loy

10
dB/

Offst
11.2

dB
DI

Center Freq
570000000 GHz
Start Freq

&£ 67500000 GHz
Stop Freq
872600000 GHz

19.2
dBm |

LgAv

CF Step
£.00000000 fHz
Auto Man|

V1 52
83 FC

eif):

FTun
Swp

Center 5.700 00 GHz

#Res BW 240 kHz #VBW 750 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

BANDWIDTH Chain 2 LOW CH
W Agilent 13:49:27 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 2275 MHz
0.24 dB

#Feak

Center Freq
550000000 GHz
Start Freq
547500000 GHz
Stop Freq
552500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.500 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

BANDWIDTH Chain 2 MID CH

W Agilent 13:39:47 May 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 22,50 MHz
-0.56 dB

#Peak

Center Freq
558000000 GHz
Start Freq

£ 55500000 GHz
Stop Freq

5 60500000 GHz

dBm

LyAv

CF Step
5.00000000 hHz
At hdan|

V1 52
53 FC

eif):

FTun

Swp

Center 5.580 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

BANDWIDTH Chain 2 HIGH CH
Fe Agilent 12:00:08 May 21, 2012

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 2267 MHz
0.44 dB

#Peak
Loy

10
dB/

Offst
11.2

dB
DI

Center Freq
570000000 GHz
Start Freq

&£ 67500000 GHz
Stop Freq
872600000 GHz

19.3
dBm

LgAv

CF Step
£.00000000 fHz
Auto Man|

V1 52
83 FC

eif):

FTun
Swp

Center 5.700 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 1| Chain 2
(MHz) (MHz) | (MHz)
Low 5500 16.9038 | 16.8725
Mid 5580 16.8484 | 16.8678
High 5700 16.8541 | 16.9225
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 11:24:59

May 21, 2012

R T |FrequhanneI |

Ch Freg

5.5 GHz

Center Freq

Trig  Free {2 Sao00000 GHz

Occupied Bandwidth

Averages: 100

| Start Freq

Ref 20 dBm

Atten 20 dB

5.47500000 GHz

#Samp

Stop Freq

Log

5.52500000 GHz

10

dB/

Offst

CF Step

A
w

5.00000000 MHz

12 | ]

Auto hdan|

dB

e m i i | S

Center 5.500 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

16.9038 MHz

-101.195 kHz
19.9368 MHz"

Dec BWW % Pwr

Signal Track
99.00 % Off

-26.00 dB

Cn
% dB

99% BANDWIDTH, Chain 1 MID CH

- Agilent 11:30:40

May 21, 2012

R T |FrequhanneI |

Ch Freg

5.88 GHz

Occupied Bandwidth

Center Freq

Free |l 5 sg000000 GHz

Trig

Averages: 100 I |

| Start Freq

Ref 20 dBm

Atten 20 dB

5.55500000 GHz

#Samp

Stop Freq

Log

5.60500000 GHz

<

10

dB/

3

Offst

CF Step
£.00000000 MHz

1.2

Auto hdan|

dB —

Wi i

Fraq Offset

Center 5.580 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

16.8484 MHz

-38.456 kHz
20.249 MHz"

Dec BWW % Pwr

Signal Track
99.00 % Off

-26.00 dB

Cn
% dB
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

99% BANDWIDTH, Chain 1 HIGH CH
He Agilent 11:34:38 May 21, 2012

R T |FrequhanneI |

Ch Freq 5.7 GHz

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 20 dB

#Samp

- I Center Freq
Tl”g FTE ‘5.?0000000 GHz
| Start Freq

5.67500000 GHz

Loy

Stop Freq
572500000 GHz

10

dB/

Ofist

11.2

dB

Center 5.700 00 GHz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {B01 pts)

Span 50 MHz

CF Step
£.00000000 fHz
Auto Man|

Freq Offset
0.00000000 Hz

Occupied Bandwidth Oce BW % Pur
16.8541 MHz * 0B

Transmit Freq Error -43.266 kHz
 dB Bandwidth 20.548 MHz"

95.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

99% BANDWIDTH, Chain 2 LOW CH

W Agilent 11:26:09 May 21, 2012

R T |FrequhanneI |

Ch Freg
Occupied Bandwidth

5.5 GHz

Trig  Free

Averages: 100

Center Freq
£.50000000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log
10

<

dB/

Offst

Start Freq
547500000 GHz

Stop Freq
£.52500000 GHz

1.2

dB

AL AL |.._.

Center 5.500 00 GHz
#Res BW 300 kHz

VB 910 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

|||Auto

CF Step
£.00000000 MHz
Ilan

Fraq Offset
0.00000000 Hz

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth
16.8725 MHz

-20.155 kHz
20116 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif

99% BANDWIDTH, Chain 2 MID CH
W Agilent 11:29:43 May 21, 2012

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

5.68 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 20 dB

#Samp

o i

Center Freq
558000000 GHz

Start Freq
£ 55500000 GHz

Stop Freq
560500000 GHz

‘...._ iRiiALRa

-

Center 5.580 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

CF Step
500000000 MHz
uto hdan|

Freq Offset
0.00000000 Hz

1

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

6.8678 MHz

-64.921 kHz
19.895 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

99% BANDWIDTH, Chain 2 HIGH CH

W Agilent 11:37:15

May 21, 2012

R T |FrequhanneI |

Ch Freq

5.7 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I

Ref 20 dBm

Atten 20 dB

#Samp

Loy

Center Freq
570000000 GHz

Start Freq
&£ 67500000 GHz

Stop Freq
572500000 GHz

10

dB/

Ofist

11.2
dB

it

Center 5.700 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 50 MHz
#Sweep 100 ms {B01 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.9225 MHz

-959.391 kHz
20.318 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.3.3. 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 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 1 |Chain 2| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5500 13.40 12.91 | 16.17
Mid 5580 13.06 12.82 | 15.95
High 5700 13.63 13.91 | 16.78
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (3)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands 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 megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz 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.

DIRECTIONAL ANTENNA GAIN

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

Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
6.00 4.90 5.48
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

RESULTS
Limits

Channel |Frequency | Fixed B 11 + 10 Log B| Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5500 24 22.75 24.57 5.48 24.00 | 11.00
Mid 5580 24 22.50 24.52 5.48 24.00 | 11.00
High 5700 24 22.67 24.55 5.48 24.00 | 11.00

Duty Cycle CF (dB)| 7.112 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency |Chain 1[Chain 2 Total Power Power
Meas | Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dB)
Low 5500 7.269 | 7.297 17.405 24.00 -6.595
Mid 5580 6.988 | 6.883 17.058 24.00 -6.942
High 5700 7.779 | 7.514 17.771 24.00 -6.229
PPSD Results
Channel |Frequency [Chain 1|Chain 2 Total PPSD PPSD
Meas | Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dB)
Low 5500 -3.19 -3.06 7.00 11.00 -4.00
Mid 5580 -3.08 -2.94 7.11 11.00 -3.89
High 5700 -2.83 -3.00 7.21 11.00 -3.79
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

- Agilent 14:38:38 May 24, 2012

T

EVilAvg

Ref 30 dBm Atten 30 dB

A bkl 2400 WHz
Band Pwr  7.265 dBm

ianir]

Log

10

dB/
Offst

11.2

dB

1.00000

Auto Man

#PAvy

Average

Center 5.500 00 GHz
#Res BW 1 MHz

Span 36 MHz

H#VBW 3 MHz Sweep 20 ms {601 pts)

Mancer Trace
1R o]
14 (1

2 1

Pz
5.438 00 GHz
24.00 MHz
5.493 64 GHz

Amplitude
-20.62 dBm
F27 dBm
-2.19 dBm

OUTPUT POWER AND PPSD, Chain 1 MID CH
He Agilent 14:48:01 May 24, 2012

T

EVilAvg

Ref 30 dBm

Atten 30 dB

A bkl 2400 WHz
Band Pwr  B5.985 dBm

ianir]

Log

10
dB/

Offst

11.2

dB

#PAvy

COn

Center 5.580 00 GHz
#Res BW 1 MHz

Span 36 MHz

H#VBW 3 MHz Sweep 20 ms {601 pts)

Mancer Trace
1R o]
14 (1

2 1

Pz
5.568 00 GHz
24.00 MHz
5572 63 GHz

Amplitude
-31.32 dBm
6.99 dBm
-2.02 dBm

Ayg/VEW Type
Pusr (RMSIH

Span/REWY|
106
Ilan|
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 14:52:17 May 24, 2012

T By\iAvg

Ref 30 dBm

Atten 30 dB

A& bkt 2400 MHz
Band Pwr  7.775% dBm

Ay

Ao

Res BW
1.0 MHz
hlan|

Video By
3.0 MHz
Auto Man|

Auto

VEVWIREBW

1.00000
Iilan|

Average

100

Center 5.700 00 GHz
#Res BW 1 MHz

#BW 3 MHz

Span 36 MHz
Sweep 20 ms {601 pts)

Marncer Trace
1R (4}
18 (1
2 i1

> Podis
5622 00 GHz
24.00 MHz
5697 12 GHz

Amplitude
-31.82 dBm

7.78 dBm

-2.83 dBm

Auto

On Off

A VBWY Type
P (RS

Auto Man

Span/REWY|

106
Ilan|
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

- Agilent 14:41:26 May 24, 2012

T

EVilAvg

Ref 30 dBm

Atten 30 dB

A bkl 2400 WHz
Band Pwr  7.2597 dBm

ianir]

Log
10

dB/

Offst

11.2

dB

1.00000

Auto

tlan)

#PAvy

Average

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 36 MHz
Sweep 20 ms {601 pts)

Mancer Trace
1R o]
14 (1
2 1

Pz
5.438 00 GHz
24.00 MHz
5.505 16 GHz

Amplitude
-31.76 dBm

F.20 dBm

-2.06 dBm

OUTPUT POWER AND PPSD, Chain 2 MID CH

T Agilent 14:45:51 May 24, 2012

T

EVWlAvg

Ref 30 dBm

Atten 30 dB

A Mkl 2400 MHz
Band Pwr  B.883 dBm

Es

Res BW
1.0 MHz
Ilan|

Loy
10

dB/

Offst

Yideo BYW
3.0 MHz
Ul

11.2

dB

VEWREW
1.00000

Auto hdan|

#PAvy

Average
100
On 0ff

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 36 MHz
Sweep 20 ms {601 pts)

Marker Tragce
1R 13
14 1
2 1

X iz
5.562 00 GHz
24.00 MHz
557460 GHz

Amplitude
-31.22 dBm

6.88 dBm

-2.94 dBm

AvgVBWY Type
P (RS
Auto hdan

p

Span/REWY|
108
Ilan)

Auto
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

OUTPUT POWER AND PPSD, Chain 2 HIGH CH

He Agilent 14:54:24 May 24, 2012

T By\iAvg

Ref 30 dBm

Atten 30 dB

A& bkt 2400 MHz
Band Pwr  7.514 dBm

Ay

Ao

Res BW
1.0 MHz
hlan|

Video By
3.0 MHz
Auto Man|

Auto

VEVWIREBW

1.00000
Iilan|

Average

100

Center 5.700 00 GHz
#Res BW 1 MHz

#BW 3 MHz

Span 36 MHz
Sweep 20 ms {601 pts)

Marncer Trace
1R (4}
18 (1
2 i1

> Podis
5622 00 GHz
24.00 MHz
570282 GHz

Amplitude
-21.81 dBm

7.51 dBm

-2.00 dBm

Auto

On Off

A VBWY Type
P (RS

Auto Man

Span/REWY|

106
Ilan|
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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
Chain 1
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5500 11.95 -3.19 7.112 8.028 13 | -4.972
Mid 5580 11.47 -3.08 7.112 7.438 13 | -5.562
High 5700 12.17 -2.83 7.112 7.888 13 | -5.112
Chain 2
Channel [Frequency | PK Level PSD DCCF | Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5500 12.32 -3.06 7.112 8.268 13 | -4.732
Mid 5580 12.26 -2.94 7.112 8.088 13 | -4.912
High 5700 12.50 -3.00 7.112 8.388 13 | -4.612
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

Chain 1

PEAK EXCURSION, Chain 1 LOW CH
W Agilent 14:39:58 May 24, 2012 T

FPeak Search

Mkr1 5.496 88 GHz

Ref 30 dBm Atten 30 dB 11.95 dBm

#Peak

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

51 V2
53 FC

j2if):

FTun
Swp

Center 5.500 00 GHz
#Hes BW 1 MHz

Span 36 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search
‘ Wkr © CF

MWore
10f2

PEAK EXCURSION, Chain 1 MID CH
H Agilent 14:48:50 May 24, 2012 T

FPeak Search

Mkr1 5.580 48 GHz

Ref 30 dBm Atten 30 dB 11.47 dBm

#Peak

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

51 V2
53 FC

j2if):
FTun

Swp

Center 5.580 00 GHz
#Hes BW 1 MHz

Span 36 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
MWore
10f2
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 1 HIGH CH

e Agilent 14:53:113 May 24, 2012

T

Pealk Search

Ref 30 dBm Atten 30 dB

Mkr1 5.701 74 GHz
12.17 dBm

#Peak

N ‘ Min Search

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

51 W2
53 FC

if):

FTun

Swp

Center 5.700 00 GHz
#Res BW 1 MHz

Span 36 MHz
H#VBW 3 MHz Sweep 20 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2

Page 78 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
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 CCS.

47173 BENICIA STREET, FREMONT,

FORM NO: CCSUP4701E



REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

Chain 2

PEAK EXCURSION, Chain 2 LOW CH
e Agilent 14:42:29 May 24, 2012 T Peak Search

Mkr1 5.501 62 GHz
Ref30 dBm Atten 30 dB 12.32 dBm Mext Pealk
#Peak
‘ Mext Pk Right
‘ Mext Pk Left
‘ Min Search
S1 V2
S3 FC Pk-Pk Search
j2if):
FTun Wkr © CF
Swp

MWore
10f2

Center 5.500 00 GHz Span 36 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms (601 pts)

PEAK EXCURSION, Chain 2 MID CH
T Agilent 14:46:47 May 24, 2012 T | Peak Search

Mkr1 5.581 86 GHz

Ref 30 dBm Atten 30 dB 12.26 dBm ‘ Mewt Pealk
#Peak
Loy
10 ‘ )
dB/ Mext Pk Right
Offet I PSRRI ) S .
11.2
dB Mext Pl Laft

j ‘ Min Search
#PAvy

S1 V2
S3 FC Pl-Fk Search

if):

FTun lkr ©® CF
Swp

Center 5.580 00 GHz Span 36 MHz ‘ M?;e
#HRes BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

PEAK EXCURSION, Chain 2 HIGH CH

e Agilent 14:55:27 May 24, 2012

T

Pealk Search

Ref 30 dBm Atten 30 dB

Mkr1 5.701 92 GHz
12.50 dBm

#Peak

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

if):

FTun

Swp

Center 5.700 00 GHz
#Res BW 1 MHz

Span 36 MHz
H#VBW 3 MHz Sweep 20 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

8.3.6. CONDUCTED WEATHER RADAR BAND EMISSIONS

LIMITS

Within 5600 — 5650 MHz band, -20 dBc relative to highest fundamental output power density
per 100 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The authorized channel nearest to and less than 5600 MHz is measured.

The authorized channel nearest to and greater than 5650 MHz is measured.
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

SPURIOUS EMISSIONS IN WEATHER RADAR BAND 5600 - 5650 MHz

LOWER CHANNEL CHAIN 0 SPURIOUS
- Agilent 09:08:54 Jul 3, 2012 R T |Freg/Channel

Mkr1 5.574 93 GHz Center E

enter Freq
Ref 20 dBm Atten 20 dB 341 dBm | - Fooonooo Gz
#Peak
Log
10 Start Freq
dB/ 556000000 GHz
Offst
1.2
. Stop Freq
" 564000000 GHz

16.6
dBm CF Step

8.00000000 MHz
LyhAv Auto tulan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz

ei(f): )
ETun Signal Track
On Oif

Swp

Center 5.600 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.68 ms (601 pis)

UPPER CHANNEL CHAIN 0 SPURIOUS
e Agilent 09:33:20 Jul 3, 2012 R T |Freg/Channel

Mkr1 5.672 50 GHz Center E

enter Freq
Ref 20 dBm Atten 20 dB 3.96 dBm_|| - Fennnooo Gz
#Peak
Log
10 Start Freq
dB/ 560000000 GHz
Offst
1.2
. Stop Freq
" 570000000 GHz

-16.0
dBm CF Step

10.0000000 MHz
LyAv Auto lan

V1 52 Freq Offset
S3 FC 0.00000000 Hz

ei(f): )
ETun Signal Track
Swp on O

Center 5.650 00 GHz Span 100 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 9.56 ms (601 pts)
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

LOWER CHANNEL CHAIN 1 SPURIOUS
@ Agilent 09:43:33 Jul 3,2012 R T |Freg/Channel

Mkr1 5.574 93 GHz Center E

enter Freq
Ref 20 dBm Atten 20 dB 351 dBm_ | - Foonnooo Gz
#Peak
Log
10 Start Freq
dB/ 556000000 GHz
Offst
1.2
. Stop Freq
. 564000000 GHz

165
dBm CF Step

8.00000000 MHz
LyhAv Auto tulan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
On Oif

Swp

Center 5.600 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.68 ms (601 pts)

UPPER CHANNEL CHAIN 1 SPURIOUS
- Agilent 09:35:10 Jul 3,2012 R T [Freg/Channel

Mkr1 5.675 00 GHz Centor F

enter Freq

Ref 20 dBm Atten 20 dB 3.74 dBm_ | - o000 GHz
#Peak

Start Freq

5.60000000 GHz

Stop Freq

£.70000000 GHz

CF Step
10.0000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 5.650 00 GHz Span 100 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 9.56 ms 601 pts)
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/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: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

9.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 15:18:59 May 15, 2012 BT |Freq,‘Channe| .

Mkr1 5.148 00 GHz Corter E

enter Freq
Ref 113.6 dBpY #Atten 0 dB 67.81 dBuV_f - S7200000 GHz
#Peak
Log
10 Start Frag
dB/ 500000000 GHz
Offst
16.6
J Stop Freq
o 515000000 GHz

1

740
dBpv CF Step

15.0000000 hHz
#P Ay Auta Ilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent 152928 May 15, 2012 R T [Freq/Channel |

Mkr1 5.150 00 GHz

Center Frag
Ref 113.6 dByv #Atten 0 dB 53.36 dBu
#peak : = B 1| 5.07500000 GH:2

Log
10 Start Freqg
dB/ 500000000 GHz
Offst
16.6
dB Stop Freq
DI 515000000 GHz

540
dBpv CF Step

15.0000000 MHz
#P Ay 1)Auta Ilan|

S1ov2 Freq Offset
3 FC N A 0.o0o0oon0 Ha
A

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WVBW 1.5 kHz Sweep 78 ms (601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 15:10:05 May 15, 2012

R T

Frag/Channel

Ref 113.6 dBpv #Atten 0 dB

Mkr1 5.145 25 GHz
60.85 dByY

#Peak
Loy

Center Freq
507500000 GHz

10
dB/

Offst
16.6

Start Freq
£.00000000 GHz

dB
DI

Stop Freq
£.15000000 GHz

74.0
dByv

CF Step

#P Ay

1
[

160000000 hHz
Auto Man|

51 W2
53 FC

#(f):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track

On Off

Start 5.000 00 GHz

#Res BW 1 MHz #WYBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent 15:11:46 May 15, 2012

R T

|FrequhanneI |

Ref 113.6 dBpv #Atten 0 dB

Mkr1 5.150 00 GHz
53.22 dBpY

#Peak
Loy

Center Freq
507500000 GHz

10
dB/

Start Freq
£.00000000 GHz

Offst
16.6

dB
DI

Stop Freq
£.15000000 GHz

54.0
dByv

#P Ay

CF Step
160000000 hHz
T |Auto Man|

51 W2
53 FC

#(f):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track

On Off

Start 5.000 00 GHz

#Res BW 1 MHz #YBW 1.5 kHz

Stop 5.150 00 GHz

Sweep 78 ms (601 pts)

—
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Sones, Inc.

Project #: 12U14339

Date: 3/16/2012

Test Engineer: David Garcia

Configuration: EUT standalone, 2 10BT cables connectad
Mode: 52GHz 11n HT20 MCS9

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GH2‘ Horn > 18GHz ‘ Limit ‘
‘ T60; S/N: 2238 @3m j | T34 HP 84498 j | T88 Miteq 26-40GHz j | T89; ARA 18-26GHz; S/N:1049 j ‘ FCC 15.205 j

Hi Frequency Cables

3 cable 22807700 ‘ 12’ cable 22807600 ‘ 20' cable 22807500 HPF ‘ Reject Filter |  Eeak Measurements
REW=VBW=IMHz

‘ 3' cable 22807700 j ‘12- cable 22807600 ﬂ ‘ 20' cable 22807500 ﬂ ‘ j ‘R,Dm ﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist | Read Pk | Read Avg.: AF | CL | Amp :D Corr: Fltr | Peak Avg Avg Lim | Pk Mar | Avg Mar Notes
GHz | (m) | dBuV dBuV dB dB dB dB  dBuV/m  dBuVim dBuV/m dB (V/H)
Low Channel: 5180 MHz
15540 ¢ 3.0 | 347 258 0.0 0.0 54.7 48,0 7 84 -| 8.1 H
15540 © 3.0 344 254 . . . 0.0 0.0 54.5 45.5 7 54 -18. -8.5 v
Mid Channel: 5200 MHz
15600 : 3.0 344 255 0.0 0.0 485 7 84 - 8.5
15600 | 3.0 347 0.0 0.0 45.6 7 54
High Channel: 5240 MHz
15720 © 3.0 | 353 X 0.0 0.0 4.7 7 84
15720 : 3.0 ;354 . 0.0 0.0 44.8 7 54

Rev.11.10.11

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength (@ 3 m Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 15:36:32 May 15, 2012 R T |FregiChannel

Mkr1 5.354 77 GHz Center F

enter Freq

Ref 114.1 dBpY #Atten 0 dB 62.22 dBuv_f - 40200000 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 16:37:85 May 15, 2012 R T |FregiChannel

Mkr1 5.350 00 GHz Center F

enter Freq

Ref 114.1 dBpY #Atten 0 dB 3378 BV f - 40en0noo GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #VBW 1.5 kHz Sweep 57.2 ms (601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

HIGH CHANNEL RESTRICTED, PEAK, VERT
He Agilent 15:42:31 May 15, 2012

R T

Frag/Channel

Project:
Ref 114.1 dBpY

#Atten 0 dB

Mkr1 5.350 00 GHz
59.95 dBpY

#Peak
Loy

10
dB/

Offst
17.1

dB

DI
74.0
dByv

#P Ay

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
&.46000000 GHz

CF Step
11.0000000 hHz
Auto Man|

51 W2
53 FC

#(f):

FTun
Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent 15:44:23 May 15, 2012

R T

Frag/Channel

Project:
Ref 114.1 dBpY

#Atten 0 dB

Mkr1 5.350 00 GHz
51.60 dBpY

#Peak
Loy

10
dB/

Offst
17.1

dB
DI

Center Freq
540500000 GHz
Start Freq
535000000 GHz

Stop Freq
5.46000000 GHz

54.0
dByv

#P Ay

CF Step
11.0000000 hHz
Auto Man|

51 w2
53 FC

#(f):

FTun
Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 1.5 kHz

Stop 5.460 00 GHz
Sweep 57.2 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Sones, Inc.

Project #: 12U14339

Date: 3/16/2012

Test Engineer: David Garcia

Configuration: EUT standalone, 2 10BT cables connectad
Mode: 5.3GHz 11n HT20 MCS9

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 25-40GHZ‘ Homn > 18GHz ‘ Limit ‘
‘ T60; S/N: 2238 @3m j | T34 HP 84498 j | T88 Miteq 26-40GHz j | TB89; ARA 18-26GHz; S/N:1049 j ‘ FCC 15.205 j

Hi Frequency Cables

3" cable 22807700 ‘ 12" cable 22807600 ‘ 20" cable 22807500 HPF ‘ RejectFilter | Peak Measurements
RBW=VBW=IMHz

| Fcaviezasorron | [ 12 cable 22807600 ‘ 20' cable 22807500 ﬂ ‘ j ‘R,Dm .| Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk : Read Avg. Amp D Corri Flir | Peak Avg Avg Lim: Pk Mar  Avg Mar Notes
GHz | (m) ; dBuV dBuV dBuV/m | dBuV/im dBuV/m: dB dB (VH)

Low Channel: 5260 MHz
15780 | 3.0 | 346 251 8.2 . X 44.5 7 - 9.5
15780 | 3.0 | 348 25.0 8.2 . . X . . 44.4 7 -19. 9.6
Mid Channel: 5300 MHz
10.600 . 3590 254 . ! . 41.2 7 -22. -12.8
10.600 . 355 255 . . - L . . 413 7 -22.7 -12.7
15.900 ! 352 252 7. . . ! . - 4.3 7 -19.7 9.7
15.900 . 34.7 253 7. . - ! . - 444 7 -20. 9.6
High Channel: 5320 MHz
10.640 ! . - ! . 413
10.640 . - X . . - ! . . 41.0
15.960 . - : 7 . . L . - 44.4
15.960

Rev.11.10.11

Measurement Frequency Amp  Preamp Gan Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

i Agilent 16:43:46 May 15, 2012 R T |Freg/Channel

Mkr1 5.470 0 GHz Center F

enter Freq

Ref 114.7 dBpY #Atten 0 dB 6440 dBuY_f - i oonnoo GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

547000000 GHz

|_1 CF Step

120000000 hHz
Ao hdan|

51 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
Swp On off

Start 5.350 0 GHz Stop 5.470 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
v Agilent 16:50:46 May 15, 2012 R T |FrequhanneI |

Mkr1 5.440 02 GHz Center F

enter Freq

Ref 114.7 dBpY #Atten 0 dB .08 BV _f - 40200000 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #VBW 1.5 kHz Sweep 57.2 ms (601 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
H Agilent 16:40:16 May 15, 2012

R T

Frag/Channel

Ref 114.7 dBpv

#Atten 0 dB

Mkr1 5.469 6 GHz
68.13 dBy

Center Freq

#Peak
Loy

5.41000000 GHz

10
dB/

Start Freq
535000000 GHz

Offst
17.7

dB

Stop Freq
5.47000000 GHz

CF Step

#PAvg

81 V2
83 FC

120000000 hHz
Auto Man|

Freq Offset

eif):

0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.350 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
W Agilent 16:34:21 May 15, 2012

R T

|FrequhanneI |

Ref 114.7 dBpv

#Atten 0 dB

Mkr1 5.459 27 GHz
53.66 dByY

#Peak
Loy

Center Freq
540500000 GHz

10
dB/

Start Freq
535000000 GHz

Offst
17.7

dB
DI

Stop Freq
5.46000000 GHz

54.0
dByv

#P Ay

CF Step
11.0000000 hHz
MAuto Man|

51 W2
53 FC

#(f):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 1.5 kHz

Stop 5.460 00 GHz
Sweep 57.2 ms (601 pts)

—
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 17:08:24 May 15, 2012 R T |FregiChannel

Mkr1 5.725 67 GHz Center E

enter Freq

Ref 115.1 dBpY #Atten 0 dB 66.25 4BV _f ¢ 7200000 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

582500000 GHz

CF Step
10.0000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 5.725 00 GHz Stop 5.825 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, PEAK, VERT
- Agilent 17:06:39 May 15, 2012 R T |FregiChannel

Mkr1 5.725 00 GHz Center E

enter Freq

Ref 115.1 dBpY #Atten 0 dB 67.91 4BV _f ¢ 7200000 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

582500000 GHz

CF Step
10.0000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 5.725 00 GHz Stop 5.825 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Sones, Inc.

Project #: 12U14339

Date: 3/16/2012

Test Engineer: David Garcia

Configuration: EUT standalone, 2 10BT cables connectad
Mode: 3.5GHz 11n HT20 MCS9

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GH2‘ Horn > 18GHz ‘ Limit ‘

‘ T60; S/N: 2238 @3m j | T34 HP 84498 j | T88 Miteq 26-40GHz j | TB89; ARA 18-26GHz; S/N:1049 j ‘ FCC 15.205 j

Hi Frequency Cables

3 cable 22807700 ‘ 12’ cable 22807600 ‘ 20' cable 22807500 HPF ‘ Reject Filter |  Eeak Measurements
REW=VBW=IMHz

RBW=1MHz ; VBW=10Hz

‘ 3' cable 22807700 j ‘12- cable 22807600 ﬂ ‘ 20' cable 22807500 ﬂ ‘ j ‘R,Dm .| Average Measurements

f Dist : Read Pk : Read Avg.; AF | CL . Amp ;D Corr; Fltr | Peak Avg Avg Lim: Pk Mar : Avg Mar Notes
GHz : (m) | dBuV dBuV dB dB dB  dBuV/m | dBuVim dBuV/m dB (V/H)
Low Channel: 5500 MHz
1000 : 3.0 374 26.6 0.0 0.0 53.0 43.0 7 84 -20. -11.0 H
11.000 | 3.0 36.2 25.7 . . - 0.0 0.0 52.7 42.1 7 54 -21.3 -11.9 v
Mid Channel: 5580 MHz
11160 © 3.0 | 345 27.0 0.0 0.0 43.8 7 84 -22. -10.2
11160 : 3.0 345 275 - 0.0 0.0 44.3 7 54 -22.
High Channel: 5700 MHz
11400 : 30 : 350 27.3 0.0 0.0 44.8 7 84
11400 3.0 & 341 254 - 0.0 0.0 42.9 7 54

Rev.11.10.11

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength (@ 3 m Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
UL FREMONT, 3n Chamber 16 Moy 2812 15:.84:88

;Radiated Emis=sions

i |Project No:12U14339

Client Name:Sonos, Inc.

i [Model / Dewvice:FPLAYBAR
HConfig / Other:TX Worst Cose
tTeat By:Dovid Garcia

Horizontal

dBEul)/m

1868

Freguency C[MH=z1

Renge [MHz1 D=t FEUCHz] VEWLHZ]  Swemp Label Fonge [MHz] Dt REWCHz] UBWLHZ]
11361 B8 P 126k 1M JBB1=/HHz Hor izontal

Flle: Ful 19con —38MHz-16Hz 5 Seq 4m Ht H-U 3m.TST
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

HORIZONTAL DATA

Project No: 12U14339

Client Name: Sonos, Inc.
Model / Device: PLAYBAR
Config / Other: TX Worst Case
Test By: David Garcia

3m-
Chamber| T185

Test Meter Amp Bilog | Corrected | FCC ClassB

Frequency | Reading | Detector | [dB] [dB/m] | dBuV/m | 3m Limit Polarity
60.046 52.0 PK -27.2 7.2 32.0 40.0 X Horz
105.212 53.8 PK -26.8 11.4 38.4 43.5 . Horz
117.036 48.8 PK -26.6 13.5 35.7 43.5 . Horz
134.095 47.3 PK -26.5 13.4 34.2 43.5 . Horz
315.727 49.6 PK -25.2 13.7 38.1 46.0 . Horz
499.880 50.0 PK -25.9 17.7 41.8 46.0 X Horz

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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

VERTICAL PLOT
UL FREMONT, 3m Chamber 16 May 2812 15.84.88

ERadiated Emizsions

9a

: i : P : '|Project No: 12014339
315 : : ' : : : "1Client MNome:Sonos, Inc.
: ' : H H H i [Model 7 Dewice:PLAYBAR

1 | | 1 1 1 V[Config / Other:TX Worst Cose
THE : : : : : : Test By:Dovid Gareio

{s]5]

56

4G

38 beg e

0
a
]
L
m
=
E
.
=
J
Jui]
T

188
Freqguency [CMH=]

Renge [MHz] Dt FEWCHZ] VEWCHZ]  Swemp Labcl Rongs [MHz] Dot REWCH=] VEWCHZ]
1: 361 HAH Pi 128k IH JHi1=/HHz Hor izontal

File: FullScon -38MHz—-16Hz 5 Seq 4m Ht H-U 3m. TST
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

VERTICAL DATA

Project No: 12U14339

Client Name: Sonos, Inc.
Model / Device: PLAYBAR
Config / Other: TX Worst Case
Test By: David Garcia

Test Meter Corrected [ FCC ClassB
Frequency | Reading | Detector dBuV/m | 3m Limit Polarity
34.071 32.1 QP 22.8 40.0 Vert
36.978 48.7 PK 37.3 40.0 . Vert
42.406 52.3 PK 36.9 40.0 . Vert
62.178 57.4 PK . 37.7 40.0 . Vert
105.406 55.6 PK 40.3 43.5 . Vert
133.901 51.9 PK 38.8 43.5 . Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI| C63.4
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

RESULTS

LINE 1 PLOT

UL Fremont, CA CE Room 28 Jun 2812 165:308: 22
; i i P b ‘ Conducted RFI Uoltage

86

: : : : : : Project No:12U14339
/8 : : : : : : Client Nome:Sonos, Inc.

‘ ’ P ’ i Mode | /Device  PLAYBAR

| : : | : | Test Uolt/Freq: 128U/08H=
[a)a] ; : : } i : Test By:Mork Nolting

58

48 ppeoeed borrtar drsre s e wme

38

~
Ul
e}
[u}
=
3
—
m
o
-
|
i}
[w
.|

.1:
Frequency [MH=]

Ronge [HHz1 Det RBUCHzD UBWCHz]  Sweep Label Ronge [MHz] Det  RBUCHzD UBWCHz]  Sweep Label
|:.15-38 PK/A 10k n/a As/4 . 5kHz Line-L

File: 12014339 CE.DAT
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

WORST EMISSIONS

LINE 1 DATA

Project No: 12U14339
Client Name: Sonos, Inc.
Model/Device: PLAYBAR
Test Volt/Freq: 120V/60Hz
Tested By: Mark Nolting

Meter
Frequency | Reading

[MHz] [dBuV] | Detector

T24 AMN
Factor
[dB]

Cable
Loss [dB]

Corrected
Reading
[dBuV]

FCC
Class-B
QP Limit
[dBuV]

FCC
Class-B
Av Limit

[dBuV]

0.1500 54.9

PK

0.1

0.0

55.0

66.0

0.2085 49.9

PK

0.1

0.0

50.0

63.3

0.2805 45.0

PK

0.1

0.0

45.1

60.8

21.6600 45.2

PK

0.3

0.2

45.7

60.0

23.1270 47.9

PK

0.4

0.2

48.5

60.0

29.2335 45.2

PK

0.5

0.3

46.0

60.0

0.1500 25.5

Av

0.1

0.0

25.6

0.2085 40.5

Av

0.1

0.0

40.6

0.2805 38.6

Av

0.1

0.0

38.7

21.6600 41.9

Av

0.3

0.2

42.4

23.1270 44.3

Av

0.4

0.2

44.9

29.2335 41.0

Av

0.5

0.3

41.8

PK - Peak detector
QP - Quasi-Peak detector
Av- Awerage detector
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

LINE 2 PLOT
UL Fremont, CA CE Room 28 Jum 2812 16:360:22
: : : P ‘ Conducted REFI Uoltage
: : : : : : Project No:12Ut4339
/8 : : : : : : Client MName:Sanos, Inc.
: : o ' : Model /Device:FLAYBAR

| : : : | Test Uolt/Freqg: 128U/68H=
65 i : feeeeed ; § Test By:Mark Nolting

88

58

48

38 b it

~
n
e}
[u}
=
3
o
m
o
[a¥]
_
|
i}
C
—

Frequency C[MH=]

Ronge [HHz1 Det RBUCHzD UBWCHz]  Sweep Lakel Runge [HHz] Det  RBUCHzD UBWCHz]  Sweep Label
|:.15-38 PK/R 18k n/a REYEN LineL1 | 2:.15-3 PE/B 10k n/a 1574, 5kHz Line-L2

File: 12014339 CE.DAT
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

WORST EMISSIONS

LINE 2 DATA

Project No: 12U14339
Client Name: Sonos, Inc.
Model/Device: PLAYBAR
Test Volt/Freq: 120V/60Hz
Tested By: Mark Nolting

FCC FCC

Meter T24 AMN Corrected | Class-B Class-B

Frequency | Reading Factor Cable Reading | QP Limit | Margin | AvLimit Margin
[MHz] [dBuV] | Detector [dB] Loss [dB] | [dBuV] [dBuV] [dB] [dBuV] [dB]
0.1500 54.8 PK 0.1 0.0 54.9 66.0 -11.2
0.2085 48.7 PK 0.1 0.0 48.8 63.3 -14.5
0.2805 43.3 PK 0.1 0.0 43.4 60.8 -17.4
21.6600 44.6 PK 0.3 0.2 45.1 60.0 -14.9
23.1270 47.9 PK 0.4 0.2 48.5 60.0 -11.5
29.2335 45,9 PK 0.5 0.3 46.7 60.0 -13.3
0.1500 24.8 Av 0.1 0.0 24.9
0.2085 40.1 Av 0.1 0.0 40.2
0.2805 36.8 Av 0.1 0.0 36.9
21.6600 41.2 Av 0.3 0.2 41.7
23.1270 44.2 Av 0.4 0.2 44.8
29.2335 41.7 Av 0.5 0.3 42.5

PK - Peak detector
QP - Quasi-Peak detector
Av- Awerage detector
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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) (ii) 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.

RSS-210 Issue 7 A9.4 (b) (iv) Channel closing time: the maximum channel closing time is 260

ms.

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”.

Page 105 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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 CCS.



REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

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: 12U14339-2 DATE: JULY 03, 2012

FCC ID: SBVRMO006 IC: 5373A-RM006

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: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

Signal Generator

10 MHz
Frequency
Reference

Spectrum Analyzer

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

RF IN

Common

Spectrum Analyzer
Combiner/Divider

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

Isolator

—>

Port 2

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

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
Fregeuncy 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 | Serial Number | Cal Date
Spectrum Analyzer, 44 GHz Agilent/HP E4446A | C01069 12/15/12
Vector signal generator, 20 GHz | Agilent/HP E8267C | C01066 08/15/12
Arbitrary Waveform Generator Agilent/HP 33220A | C01146 11/17/12
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11.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device Slave

Devices

n s

. . AC Main
Laptop with Audio
File

SUPPORT EQUIPMENT

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
AC Adapter Lenovo 92P1156 11S92P1156Z1ZDXNO9W40R Doc
Laptop Lenovo X200 R9-20V1F 10/03 Doc
Slave HiFH System 1 Sunos Play:3 1106-00-0E-58-78-09-98-C N/A
Slave HiFH System 2 Sunos Play:3 1105-00-00E-58-78-05-5E-1 N/A
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

11.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges, excluding channels
which would overlap the 5600-5650 MHz band.

The EUT is a Master Device.

The highest power level within these bands is 22.78 dBm EIRP in the 5250-5350 MHz band and
23.77 dBm EIRP in the 5470-5725 MHz band.

The highest gain antenna assembly utilized with the EUT has a gain of 5.9 dBi in the 5250-5350
MHz band and 6 dBi in the 5470-5725 MHz band. The lowest gain antenna assembly utilized
with the EUT has a gain of 4 dBi in the 5250-5350 MHz band and 4.2 dBi in the 5470-5725 MHz
band.

Two identical 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 —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —-64 + 1 = -63 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 margin to the limit.

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

The Slave device associated with the EUT during these tests does not have radar detection
capability.

WLAN traffic was generated by streaming the NTIA audio test file from the Master to the Slave
using the media player using the media player with the V2.61 Codec package.

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

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

The software installed in the Master Device is revision 20.2 with DFS Module revision 1

UNIFORM CHANNEL SPREADING

See Manufacturer’'s Attestation.
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11.2.

11.2.1. TEST CHANNEL

RESULTS FOR 20 MHz BANDWIDTH

All tests were performed at a channel center frequency of 5500 MHz.

11.2.2.

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 1
s Agllent 154218 Jun 12,2012

RADAR WAVEFORMS AND TRAFFIC

T |FrquChanneI |

Ref -30 dBm Atten 10 dB

Mkr1 20.99 ms
£4.01 dBm

#Peak
Log

10
dB/

Offst
22.1

dB
u]
£4.0
dBm

LgAv

Auto

Center Freq
550000000 GHz
Start Frag
550000000 GHz
Stop Freqg
5.50000000 GHz

CF Step
3.00000000 MHz
Ilan

W1 52
S3 V

AA
aff):

FTun

On

Center 5.500 000 GHz

Res BW 3 MHz #VBW 3 MHz

Freq Offset
000000000 Hz

Signal Track

Off

Span 0 Hz ‘

Sweep 30.4 ms B001 p1s)
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SAMPLE OF RADAR TYPE 2
- Agilent 15:43:13 Jun 12,2012 T |Freg/Channel

Mkr1  2.03 ms Certer F

_ enter Freq

Ref 30 dBm Atten 10 dB 6392 dBm_ | - 2noonnon GHz
#Peak

Log

Start Freq

550000000 GHz

-22. Stop Freq

550000000 GHz

(IB;II CF Step

3.00000000 kHz
At hdan|

w1 s2 Freq Offset
S VS e il 0oooonoon k2
AR

aif): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 10.13 ms (8001 pts)

LgAv
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SAMPLE OF RADAR TYPE 3
- Agilent 15:44:08 Jun 12,2012 T |Freg/Channel

MErl  4.524 ms Certer F

_ enter Freq

Ref 30 dBm Atten 10 dB 5389 dBm_ || - 2noonoon GHz
#Peak

Log

Start Freq

550000000 GHz

-22. Stop Freq

550000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 Vv L bl o " Ll b IS | I
AR

aif): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 1547 ms (8001 pts)
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SAMPLE OF RADAR TYPE 4
- Agilent 15:44:48 Jun 12,2012 T |Freg/Channel

MEr1  1.365 ms Certer F

_ ) enter Freq

Ref 30 dBm Atten 10 dB 6394 dBm_ || - 2noonoon GHz
#Peak

Log

Start Freq

550000000 GHz

-22. Stop Freq

550000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 VS A ST N (PR POV | 1 (0000000 Hz
AR

aif): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 10.13 ms (8001 pts)
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SAMPLE OF SINGLE BURST OF RADAR TYPE 5
- Agilent 15:46:19 Jun 12,2012 T |Freg/Channel

MEkr1  1.003 ms Certer F

_ enter Freq

Ref 30 dBm Atten 10 dB 6399 dBm_ || - 2noonnon GHz
#Peak

Log

Start Freq

550000000 GHz

-22. Stop Freq

550000000 GHz

(IB;II CF Step

3.00000000 kHz
At hdan|

w1 s2 Freq Offset
s3 Vsl N e 000000000 Ha
AA

aif): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 8 ms (8001 pts)

LgAv
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SINGLE BURST OF RADAR TYPE 6
- Agilent 15:47:28 Jun 12,2012 T |Freg/Channel

MEr1 3.331 ms Certer F

_ _ enter Freq

Ref 30 dBm Atten 10 dB £4.05 dBm_ || - 2noonnon GHz
#Peak

Log

Start Freq

550000000 GHz

-22. Stop Freq

550000000 GHz

(IB;II CF Step

3.00000000 kHz
At hdan|

W1 S2 Freq Offset
S3 VS : : i 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 5 ms (8001 pts)

LgAv
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TRAFFIC

TRAFFIC
5 Agilent 11:04:50 Jun 12, 2012 B T [|FregfChannel

Mkr1 1ms

Center Freg
Ref 30 dB Atten 10 dB 76.14 dB
#Poak [— o &m 5 sp00000 GHz

Start Freq
550800000 GHz

Stop Freq
550800000 GHz

dBm CF Step
3.00000000 MHz
LgAv uto

W1 W3
S3 FS§
AA

Freq Cffset
000000000 Hz

aff): :
ETun Signal Track
On Oiff

Center 5.508 000 GHz Span 0 Hz )
Res BW 3 MHz #WBW 3 MHz Sweep 16 s (8001 pts)
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11.2.3. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within 0
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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QUANTITATIVE RESULTS

No Radar Triggered
Start of Timing of Total Time of
CAC Start of Traffic CAC
(sec) (sec) (sec)
21 81.4 60.4

Radar Near Be

ginning of CAC

Start of Timing of Radar Relative
CAC Radar Burst to CAC
(sec) (sec) (sec)

20 21.5 1.5
Radar Near End of CAC

Start of Timing of Radar Relative
CAC Radar Burst to CAC
(sec) (sec) (sec)

20 78.9 58.9

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC

Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

TIMING WITHOUT RADAR DURING CAC

Start of CAC

End of CAC
Traffic is Initiated

POWER-ON CYCLE

R T

Freg/Channel

Mkr1 21s
$£9.80 dBm

/
y 4

| 5.50000000 GHz

Center Freq

Start Freq
£.50000000 GHz

\
\
\
A |

b

Stop Freq
550000000 GHz

dBm

LgAv

CF Step
3.00000000 MHz
At hdan|

Center 5.500 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz )
Sweep 200 s (8001 pts)

il arke r Trace
1 (1
2 m

iz
21s
8135=

Amplitude
-32.80 dBm
-75.60 dBm

Freq Offset
0.00000000 Hz

Signal Track
On

Transmissions begin on channel after completion of the initial power-up cycle and the CAC.
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

TIMING WITH RADAR NEAR BEGINNING OF CAC

Start of CAC

Radar Signal Applied

TINING WITH RADAR NEAR INNING OF CAC

gilent 10:28:26 Jun 13, 2012 E T |Freg/Channel

\ Mki2 215s Corter E
efler —red

E;Lfk dBm Atten 10 ¢ £3.99 dBm £ 0000000 GHz

#Pea P

Log \

10 \ ’/ Start Freq

dB/ & 550000000 GHz

Offst “

dB Stop Freqg

221
DI 5.50000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv uto Man|

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #WVBW 3 MHz Sweep 200 s (8001 pts)

Marker Trace iz Amplitude
1 1) 20 = -29.79 dBm
2 1) 2156 -62.99 dBm

Freq Offset
0.00000000 Hz

Signal Track
On oiff

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

TIMING WITH RADAR NEAR END OF CAC

Start of CAC

Radar Signal Applied

ING WITH RADAR NEAR END OfCAC

glent 11:13:31 Jun 13, 2012 E T |Freg/Channel

/ Mki2 7895 Contor E
efler —red

Ref 30%IB Atten 10 dB 51.00 dB

poak K— o M & 50000000 GHe

Log ‘
10 Start Freqg
dB/ 550000000 GHz
Offst

\
;|232'1 4 Stop Freq

DI 5.50000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv uto Man|

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #WVBW 3 MHz Sweep 200 s (8001 pts)

Marker Trace iz Amplitude
1 1) 20 = -90.11 dBm
2 1) 780s -64.00 dBm

Freq Offset
0.00000000 Hz

Signal Track
On oiff

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

11.2.4. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.2.5. 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 FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

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

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.000 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 0.0 260
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

MOVE TIME

MOVE TIME
e Agilent 15:18:50 Jun 12, 2012 T |FrequhanneI |

A Mkrl 753 ms Certer
. R enter Fred
Ref 30 dBm Atten 10 dB 279598l = Sooonooo Gz
#Peak
Log

10 Start Frag
dB/ 5.50000000 GHz
Offst
221
dB Stop Freq
DI i L s il | 550000000 SHz
£4.0
dBm CF Step
3.00000000 hMHz
LgAv Ao Ilan|

Center 5.500 000 GHz Span 0 Hz'
Res BW 3 MHz #WBW 3 MHz Sweep 16 s (8001 pts)

Matker Trace X Pz Amplitude
1R )] 1.582 5 -63.63 dBm
14 758 ms -27 05 dB

Freq Offset
000000000 Hz

Signal Track
On Off

Page 126 of 146

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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 CCS.




REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 11:20:33 Jun 13, 2012 R T |FrequhanneI |

A Mkrl 200 ms Centor F

) E enter Freq
Ref -30 dBm Atten 10 dB 28.79 dB £ 0000000 GHa
#Feak
Log
10 Start Frag
dB/ 550000000 GHz
(Hfst
221
dB Stop Freq
DI 5.50000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv Ao Ilan|

w1 s2 Freq Offset
s3 v 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 600 ms (3001 pts)
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012

IC: 5373A-RM006

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

jun]}
-

[11]
hn]
=
a

=
<1

-100.0

-110.0

-120.0

-130.0

0.000 % 5.000000 7.500000 10.000000

Time (s)

fes.02

- Threshold] m 1.782
[ deeoz | @] T2 15.000

les.02

Bin {ms)

Time Per ins Above [Aggregate Time Above Threshold|
| Threshold J Between T1 and T2 (ms)

2.0000

0.00

A+
l

Print
Screen
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

No intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

-90.0

€
o
he)
o
o
=
a
=
=

-100.0

-110.0

7.500000 10.000000
Time (s)
1.582 [g86.02 Print
0 Screen
15.000 +86.02

ins Above Aggregate Time Above Threshold
Threshold Between T1 and T2 (ms)

0 0.00
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR
e Agilent 15:32:89 Jun 12, 2012 T |FregfChannel

A Mlker 105 Conter F
enter -red

Ref .30 JB Atrten 10 (B -27.35 dB
#F'eeak = e 550000000 GHz

Start Freqg
5.50000000 GHz

Stop Freq
£.50000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto Man

Center 5.500 000 GHz Span 0 Hz )

Res BW 3 MHz £VBW 3 MHz Sweep 24 s (8001 pts) . EDB%%DCD)E Sfé

b arker Trace X iz Amplitude
1R 1) 11.56 = -62.60 dBm
14 <)) 10s 2735 dB

Signal Track
On Off
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

11.2.6.

RESULTS

NON-OCCUPANCY PERIOD

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

time.

NON-OCCUPANCY PERIOD
- Agilent 13:15:43 Jun 12,2012

R T

Freg/Channel

Ref -30 dBm

Atten 10 dB

A Mkl 1.8 ks

-25.52 dB

#Peak

Center Freq
| 550000000 GHz

Log
10

dB/

Offst

Start Freq
£.50000000 GHz

221

dB
Dl

Stop Freq
550000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 kHz
At hdan|

Center 5.300 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz |

Sweep 2 ks (6001 pts)

Marer Trace
1R 1
14 [4)]

X Pis
104 =
18k

Amplitude
-G2.70 dBm
-25.82 dB

Freq Offset
0.00000000 Hz

Signal Track
On ff

|
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

11.2.7. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH
5 Agilent 15:21:48 Jun 13,2012

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

5.5 GHz

Free

Trig

Center Freq
550000000 GHz

Ref -30 dBm

Atten 10 dB

#Samp

Log

10

Start Freq
548500000 GHz

Stop Freq
551500000 GHz

dB/

Offst

221

dB

J]

Center 5.500 000 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

CF Step
3.00000000 MHz
Ao hdan|
Freq Offset
0.00000000 Hz

Sweep 1.067 ms (#001 p1s)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.7570 MHz

-72.876 kHz
22161 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth | Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5491 5509 18 17.757 101.4 80
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 1 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
{MHz}

Number of Trials

Number Detected

Detection
(%o}

Mark

3491
5492
5493
54
5495
5496
5487
2498
3499
5500
5501
5502
5503
5504
5505
5506
ano7
3508
5509

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

11.2.8. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number of Trials Detection Limit

(%)

Pass/Fail

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
34

100.00
30.00
83.33
73.33
84.17
90.00
91.18
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

=R BE= R R RSt LR

— o
L -

14

L L L R L L L
(=R =DN- - -, R R PR Ry T R - R R L |
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REPORT NO: 12U14339-2

FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

1
2.1
1.2
4.3
4.9
2.2
4.2
2.9
4.1

2
2.6
1.6

5
3.7
4.7
3.8
2.9
1.3
4.2
2.7
1.8
24
4.3
2.2
3.5

5
3.2
4.7
24

4

172.00
209.00
226.00
178.00
197.00
205.00
203.00
229.00
164.00
168.00
154.00
156.00
229.00
210.00
194.00
177.00
208.00
221.00
177.00
176.00
193.00
220.00
218.00
213.00
196.00
216.00
159.00
180.00
185.00
195.00

25
28
27
29
26
25
23
23
24
27
26
26
27
25
26
26
26
25
29
23
24
27
25
24
29
26
27
25
28
24
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REPORT NO: 12U14339-2

FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

Joo1
Joo2
3003
3004
3005
3006
JooT7
joosg
3009
3010
Jo1
3012
3013
3014
3015
3016
3017
3018
3019
3020
Joz21
joz22
3023
3024
3025
3026
Joz27
3028
3029
3030

7
9
5.3
5.2
6.9
6.2
6.3
8.5
9.3
9.9
7.1
9
7.8
7.1
74
6.6
9.8
8.6
6.4
9.5
6.3
6.1
8.7
7.9
5.5
6.2
5.8
6.1
5.6
10

320.00
489.00
341.00
319.00
482.00
375.00
257.00
268.00
478.00
332.00
287.00
499.00
329.00
401.00
333.00
466.00
343.00
378.00
254.00
351.00
387.00
363.00
321.00
276.00
298.00
377.00
431.00
263.00
480
331

16
16
18
17
18
16
17
16
18
17
16
18
17
18
17
17
16
16
17
16
17
18
17
17
18
17
18
17
18
18
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REPORT NO: 12U14339-2

FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
401
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

10
124
17.1
17.3
17.7

10
12.9

16
15.6
18.7
12.3
17.5
10.1

12
124
19.9
13.8
14.4

13
13.3
12.9
13.7
10.1

11
15.8
16.5
15.5
16.4

18
15.7

J6T.00
459.00
457.00
J312.00
373.00
447.00
477.00
358.00
268.00
438.00
450.00
483.00
404.00
355.00
497.00
294.00
431.00
J69.00
320.00
326.00
429.00
J63.00
429.00
J345.00
J345.00
471.00
4386.00
251.00
295.00
280.00

12
16
12
15
15
12
16
12
15
12
15
12
15
13
15
14
14
15
14
16
16
12
16
12
13
13
12
16
13
14
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REPORT NO: 12U14339-2 DATE: JULY 03, 2012
FCC ID: SBVRMO006 IC: 5373A-RM006

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5
Trial Successful Detection
{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

[-=RE - R L, N TR LR K R

Note: The Type 5 randomized parameters are shown in a separate document.
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REPORT NO: 12U14339-2
FCC ID: SBVRMO006

DATE: JULY 03, 2012
IC: 5373A-RM006

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Fulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Trial Starting Index
Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
{Yes/No)

199
674
1149
1624
2099
2574
3049
3524
Joog
4474
4949
5424
5899
6374
6349
7324
7799
8274
8749
9224
9699
10174
10649
11124
11599
12074
12549
13024
13499
13974
14449
14924
15399
15874

=R =R R R R

5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508

5
5
1
1
1
4
3
2
4
4
4
4
4
3
2
4
5
4
3
4
2
2
4
3
5
1
5
2
3
5
1
3
4
4
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