E4 QuieTek Report No. 12602 1R-RFUSP29V01

6. Band Edge

6.1. Test Equipment
RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2011
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012

X  |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Page: 41 of 74



E4 QuieTek Report No. 12602 1R-RFUSP29V01

6.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le I — N|
[< q|
FRP Dome

The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.

H The distance between
EUT : antenna and turn table
. H was 3M regards to the

H standard adopted.

|—I;I—| To Receiver Pre-

Amplifier

ll ll
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6.3. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

6.4. Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find
the maximum emission, all of the interface cables must be manipulated according to ANSI
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

6.5. Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product
Test Item
Test Site
Test Mode

Plug-in wireless speaker

Band Edge

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]
Horizontal 2402 31.573 68.47 100.044 Peak
Horizontal 2402 31.573 55.73 87.304 Average
Vertical 2402 30.917 66.26 97.177 Peak
Vertical 2402 30.917 53.94 84.857 Average
Note: 1: Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)

Horizontal 2376.2 100.044 56.53 43.514 74.000 Peak
Horizontal 2376 87.304 50.98 36.324 54.000 Average
Vertical 2376.2 97.177 56.53 40.647 74.000 Peak

Vertical 2376 84.857 50.98 33.877 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta
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Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Plug-in wireless speaker
Band Edge
No.3 OATS
Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]

Horizontal 2480 32.155 69.67 101.826 Peak
Horizontal 2480 32.155 56.77 88.926 Average
Vertical 2480 31.412 68.07 99.482 Peak

Vertical 2480 31412 55.48 86.892 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
AI;;I: na Frequency Fl(l:llgzl‘l:f;;al A (dB) Field Strenggth ( dII;:{III/tm) Detector
(MHz) (dBuV/m)

Horizontal 2483.5 101.826 48.89 52.936 74.000 Peak
Horizontal 2483.5 88.926 45.62 43.306 54.000 Average
Vertical 2483.5 99.482 48.89 50.592 74.000 Peak

Vertical 2483.5 86.892 45.62 41.272 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

oe Delta
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Product
Test Item
Test Site
Test Mode

Plug-in wireless speaker

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 31.573 66.84 98.414 Peak
Horizontal 2402 31.573 51.99 83.564 Average
Vertical 2402 30.917 64.84 95.757 Peak

Vertical 2402 30.917 50.22 81.137 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)

Horizontal 2375.9 98.414 56.53 41.884 74.000 Peak
Horizontal 2376 83.564 50.73 32.834 54.000 Average
Vertical 23759 95.757 56.53 39.227 74.000 Peak

Vertical 2376 81.137 50.73 30.407 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
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Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Plug-in wireless speaker
Band Edge
No.3 OATS
Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]

Horizontal 2480 32.155 66.68 98.836 Peak
Horizontal 2480 32.155 52.07 84.226 Average
Vertical 2480 31.412 65.57 96.982 Peak

Vertical 2480 31412 51.13 82.542 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)tslll na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;:{III/tm) Detector
(MHz) (dBuV/m)
Horizontal 2483.5 98.836 48.38 50.456 74.000 Peak
Horizontal 2483.5 84.226 46.43 37.796 54.000 Average
Vertical 2483.5 96.982 48.38 48.602 74.000 Peak
Vertical 2483.5 82.542 46.43 36.112 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements
per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012
Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

N/A
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7.6. Test Result of Channel Number

Product : Plug-in wireless speaker

Test Item : Channel Number

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

Result
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Product
Test Item
Test Site
Test Mode

Plug-in wireless speaker

Channel Number

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>T5

Pass
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w0 w0
11 11
12 12
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8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note: 1. All equipments are calibrated every one year.

2. The test instruments mark by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6. Test Result of Channel Separation

Product : Plug-in wireless speaker
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 740.0 Pass
39 2441 1000 >25 kHz 740.0 Pass
78 2480 1000 >25kHz 740.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz
Agilent Spectrum Analyzer - Swept SA
Xl RL | RF |so0g AC | | | SEMSE:INT| | ALIGM AUTD |11:46:20,8M Jun 07, 2012
[Center Freq 2.402000000 GHz | Avg Type: Log-Pur mact[loz4se|  Freauency
PNO: Fast o 11ig: Free Run TYPE|IW] ittt
I IFGain:Low Atten: 20 dB DET|P NMMNN N
MKkr2 2.403 00 GHZ] AUtOEAnE
10dBrdiv__Ref 10.00 dBm 5.19 dBm
Leg T2
000 R t Center Freq||
-100 A Y 2.402000000 GHz
200 )
-300
. StartFreq||
2.392000000 GHz
-50.0
700 Stop Freq||
800 2.412000000 GHz
||;:enter 2.40200 GHz Span 20.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 0005 Mz
|—-_ UHCTION 1D FUNCTION VALUE Auto Man
1] N 2.402 00 GHz 5.17 dBm
2 N 2.403 00 GHz 5.19 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
msG | 1) Alignment Completed [BTATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept S5A

Xl RL | RF |s0e  aAC | | | SEWSE:INT| | ALIGN AUTO |11:54:36 4M Jun 07, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr micE[12ze56|  Freduency
PNO: Fast (50 Trig: Free Run TYPE(M
I IFGain:Low Atten: 20 dBE DET|P NMNMN N
MKkr2 2.442 00 GHzZ AT
10dBrdiv__ Ref 10.00 dBm 5.58 dBm
Leg A &
o P AE T CenterFreq||
100 2.441000000 GHz
-200 |
-300 -
. StartFreq||
% R 2.431000000 GHz
-50.0 - = 1
700 Stop Freq||
800 2.451000000 GHz
|Center 2.44100 GHz Span 20.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 50000 Mtz
[ ol x [ v | FNCon [ NConwD Auto Man
1 f 2.44100 GHz 5.58 dBm
f 2.442 00 GHz 5.58 dBm
Freq Offset
0 Hz
MsG | i) Alignment Completed STATUS
Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | S50 % AC | | | SENSE:INT| | ALIGM AUTD \IEJDEJDD P Jun 07, 2012
[Center Freq 2.480000000 GHz | Avg Type: Log-Pur macE[lo345e|  Freauency
PNO: Fast o 11ig: Free Run TYPE|IW] ittt
I IFGain:Low Atten: 20 dB DET|P NMMNN N
MKkr2 2.479 00 GHZ AUtOEAnE
10dBrdiv__Ref 10.00 dBm 5.43 dBm
Log 42 T
0om _J;’ 1 ‘-:‘ CenterFreq(|
-108 —— 2.480000000 GHz
-200
-30.0
. J StartFreq||
i \ 2.470000000 GHz
00 5 B
600 | | — - S S TR
700 Stop Freq||
00 2.490000000 GHz
|Center 2.48000 GHz Span 20.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 0005 Mz
| = g x ] v [ FUNCTION [ FUNCTI Auto Man
1 N [1]Ff 2.480 00 GHz 5.43 dBm
DA N[ 1f 247900 GHz 5.43 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG STATUS
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Product : Plug-in wireless speaker
Test [tem : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 920.0 Pass
39 2441 1000 >25 kHz 926.7 Pass
78 2480 1000 >25 kHz 920.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz
Agllenl Spectrum Analyzer - Swept SA
XI RL | RF |sog  Ac | | | SEWSEINT| | ALIGN AUTO |12:09:14 P Jun 07, 2012
E:enter Freq 2.402000000 GHz | Avg Type: Log-Pwr macE[T2z456|  Froduency
PNO: Fast (0 11ig:Free Run TPE| M ittt
I IFGain:Low Atten: 20 dB DEIEhARN Y
MKr2 2.403 00 GHzZ AT
10dBidiv__Ref 10.00 dBm 2.48 dBm
5 T ¥2
ey el ok CenterFreq||
-100 " 2.402000000 GHz
200 '
-300
- StartFreq||
2392000000 GHz
-50.0 =
800 =\ - ~'. Ly ,.")\1‘; Lan T - R P .
7| it i i e Stop Freq||
00 2.412000000 GHz
|Center 2.40200 GHz Span 20.00 MHZ] CF St
ep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) SHE0000 Mtz
-“__ FUNCTION WIDTH UNCTIOH VALl Auto Man
2.402 00 GHz 250 dBm
N 1 f 2.403 00 GHz 2.48 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG STATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept S5A

Xl RL | RF |s0e  aAC | | | SEWSE:INT| | ALIGN AUTO [12:15:27 PM Jun 07, 2012 Erealienc
[Center Freq 2.441000000 GHz [ Avg Type: Log-Pur TACE[123 45 6 guancy
PNO: Fast (50 Trig: Free Run TYPE|M it
I IFGain:Low Atten: 20 dBE DET|P NMNMN N
MKkr2 2.442 00 GHzZ AT
10dBrdiv__ Ref 10.00 dBm 3.12 dBm
Log '2
0.00 = CenterFreq||
-100 7 2.441000000 GHz
200 i I
-300 !‘
. M StartFreq||
i 2.431000000 GHz
500 VL, -
00 R ,;‘.J! I e AT o —— BT T T S
700 i Stop Freq||
800 2.451000000 GHz
|Center 2.44100 GHz Span 20.00 MHZ] P
ep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 50000 Mtz
| [sctf x| v ] FUNCTION [ FUNCTIONWIDTH UK AL Auto Man
1] f 2.441 00 GHz 3.09 dBm
f 2.442 00 GHz 3.12dBm
Freq Offset
0 Hz
IMSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
Xl Rl | RF |soe  ac | | | SEMSEINT] | ALIGNAUTO  [12:22:35 PM Jun 07, 2012 F
[Center Freq 2.480000000 GHz .. Avg Type: Log-Pwr TRACE[1 2345 requency
PNO: Fast 0 Trig: Free Run TYRE|M
I IFGain:Low Atten: 20 dB DETIE DAY
MKr2 2.479 00 GHZ RIS
19gBidiv_Ref 10.00 dBm 3.31 dBm
0o A B CenterFreq||
-100 + 2.480000000 GHz
200 ‘
300 H —
e A StartFreq|
2.470000000 GHz
-50.0 VY
B00 | A e e PR P EE
700 : : Stop Freq||
800 2.490000000 GHz
|Center 2.48000 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) SHE0000 Mtz
I — FUMNCTION FUMCTION WIDTH UMC u Auto Man
1/ N 2.480 00 GHz 354 dBm
o1 N 2.479 00 GHz 3.31dBm
3 Freq Offset
5 0Hz
8
7
8
9
10
11
12
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

T 25msec
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9.6.

Product
Test Item
Test Site

Test Result of Dwell Time

Plug-in wireless speaker
Dwell Time
No.3 OATS

Test Mode

Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DH5)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) l(igf)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.900 14 50 0.81 0.325 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2480 2.900 13 50 0.75 0.302 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time =

CH 00 Time Interval between hops

Aglient Spectrum Aastyzer Swept SA

(Duty cycle /79) * (79*0.4)

CH 00 Transmission Time

Aglient Spectrum Asaiyzer Swept SA

I 3 e G I 3 :
. Freauancy
anter Freq 2.402000000 GHz . Arg lype: Log+wr anter Freq 2402000000 GHz
a FHO. Fe Ly 1 Free B a FHO. Fe [y 1 Free B
Fosiion ™ Amen:ze a3 \Foaliion * Amn:26 40
Auto Tune Auto Tune
[odBidiv_Ref 10.00 dBm lu ssioy_ Ref 10.00 dBm
o2 87T Sh4 TEAS
NS S— i CenterFreqll] Center Freq|
2.402000000 GHz[ll "' 2.402000000 GHz|
P
u -
StatPrealll St Frey|
an 2402000000 GHz il ) 2.402000000 GHz|
=2 g b
stopFreqll - N Stop Freg
2402000000 GHzl oo 2402000000 GHz
cF mep jCenter 2. GHz an 0 Hz| cF mep
Wy
| 12 M Res BW 1.0 MH2z FVBW 1.0 MHz Sweep 10.00 m=s (1001 pl'l,?-! 12 Mz
1 L ! [ [ e—— e ey Man
i + e o t T W L3 1 |
2
Freqomsetf—37 FreqOffset
o o
§ Soraanary READ AN Ao AR g
T
8|
]
Center 7407000000 GH7 Span 0 H7 »
Res BW 1.0 MH: AVBW 1.0 MH: Sweep 50.00 mes (1001 pls) 1z
= e =

CH39 Time Interval between hops

CH 39Transmission Time

il 5pomcisuem Ry - Swenp S

Al r aw &
anter Fraq 2.441000000 GHz
T

Auto Tune|
lo diudiv Ref 10.00 dBm
¥

Sweep 30.00 ms {1001 pts)

A0 dE4dh Ref 10.00 dBm
154 =l BLF Y645
| | | | | Center Freqlf] "™ | | [ Center Freq)
o T T T T T 2441000000 GHefff 22 2441000000 GHe
200|
100 .
startFreqlfl StartFreq
200 2441000000 GHz| 2441000000 GHz|
: = .~ L
o Stop Freqll - Stap Freq
a1 2441000000 CHz | . 2441000000 CHz|
ICenter 2441000000 GHZ Span U Hz
o CF Stey CF Stey
| N m_f‘ Fies BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms {1001 pts) N "HF;
st st L
8 LAREL R B A A 1
3|
mn FreqOmsery | ¢ 2170ms) 555 dEm FreqOfset
0 H; o o4 t i) 2500 &) 008 g8 0 H;
i '3 LA ﬂﬂmu; LA) £83d0 i
a0 7
&)
E]
Conter ZA11000000 GHz OHz o
Res BW 1.0 MHz FVEW 1.0 MHz 12
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CH 78 Time Interval between hops CH 78 Transmission Time

Atlard Spactrm Rashpar Swaps SA Atlard Spactrum Laabymar Swaps S

5 - S . G
I Frequancy cnter Freq Z400000000GHz [ Fovg Type: LogPar ;| Freauency
M O e 20 48 ik e iy
Aule Ture AMKIS w Aule Ture
[ouBkiv_Ref 10.00 dBm 10 s Ref 10.00 dBm no2del
vy 8 I TEh4 | YEAS
| 1 Center Freqljl """ Center Freq|
! Zasoouuey GHz - 2
i "
startFreqll ~ StartFreg
i 2480000000 GHzlff 2480000000 GHz]
n = Ty -unqpl
stopFreqlll Stop Freq
. 2400000000 G1 1z 1y 2400000000 61 ]
enter 2. GHz Span 0 Hz|
< ! { CF Stey CF Stey
J J [ J J N m-'p es BW 1.0 MHz FVBW 1.0 MHZ Sweep 10.00 ms (1001 pts)f N MHF;
Man
= - v W kW LA |
- FroqOffsetf— 1~ ST FraqOffsst
N H7| 5 A4 b Ay 7 800 ma | (A} i 4R N H7|
- | & e fis 250.0 4312} 54448
Center 2.430000000 GHz Span 0 Hz }
Res BW 1.0 MHz EVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 1

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product Plug-in wireless speaker
Test Item

Test Site

Dwell Time
No.3 OATS

Test Mode

Mode 2: Transmit - 3Mbps (§DPSK) (Channel 00,39,78 —DHS5)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) l(ilf)th Number (ms) | Dutycycle (Sec) (Secy | Result
2402 2.920 13 50 0.76 0.304 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2.900 13 50 0.75 0.302 0.4 Pass

2480

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time =

CH 00 Time Interval between hops

(Duty cycle /79) * (79%0.4)

Atlard Spactrum Laabymar Swapt S0

CH 00 Transmission Time

P ———
Al CIIrT T AR AU1 z L 5 m =
enter Freq 7 07000000 GH7 Bug Typa: LegFar 7 ke 6 & ~2,92000 s Bug Typa: LagTur Fropartias
T Ty T FrasFun : e T v “
M Aatnch s Attun. 20 B o W Azainc e #hzan: 20 dB Ext Gainc -11.00 dB ’ o Select Marker
Aute Tune| *
LMK -2.920 mg &
[3gBiy_Rel 10.00 dBm oo Ref 21.00 dBm 0.83d
o g i 5 T
UV SR S L_,__, O VRO SOV I ,._,J U _L.,.., ] Center Freqll 111 =177 TTTTTTTTT [ | Relative To,
n 2402000000 GHzfff 100 s
9u00|
ann 2 -
StartFreq| X Axis Scale
2, GHz -25.0 Tinoe b
nn ANE000000 80 | : Man
ann = 'Ar»lyJ e iy
StopFreqQ = Markes Tnax'
an 2402000000 GHzlll - [Trace1, Man intf
[Center 2 Span 0 Hz|
Ann | ) | ] 2ok Sten lines BN 1.0 MHZ FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)f Lines
i wen ) CELEEEEER FLRCTIOH W TH FURCTION VeLUE n o
aml J vk J i[ R r| 3 |
mn Freq Offset] 3! T 1
ok M tm 3750 me| I 0.00 48
3 L] 2520 ma | [A) 12.86 4B
Ann
Center 202000000 GHz Span 0 Hz i
Res BW 1.0 MHz FVBW 1.0 MHZ Sweep 50.00 ms (1001 pts) 12
- smimis = —

CH39 Time Interval between hops

Aglient Spectrum Aastyzer Swept SA
oY T

Aglient Spectrum Asaiyzer Swept SA
oY T

CH 39Transmission Time

- — . T g
enter Freq 2.441000000 GHz ) Avg Type: | ag-Par enter Freq 2441000000 GHz ) b 5| rosueney
q FHO. Fant 1y Trig FrowRun q MO Fat 1y Trig FresRun i -
[ \Faalnton * An:Z0 40 i
Auto Tune AMkiG 850, Auto Tune
jodaidiv _ Ref 10.00 dBm 0 o=ime _Ref 10.00 dBm -0.1
= o8 T oed Weas -
T e B - s e, Center Freq| Center Freg
[ f [ - 2441000000 GHzflf "1 | | 2441000000 GHz|
o
StartFroulll St Frey
A 2441000000 GHzjl " 2.441000000 GHz|
B “TJ ,.y.A,J ql'...wr
Stop Freqgil oo Stop Freg|
2441000000 GHzfll 00 2441000000 GHz]
enter 2. Span 0 Hz|
T T T . CF?&P Res BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms (1001 pts)| . CF?&E
IR [ 1] M
wu— o ¥ & = o 1 |
2
Freqomsetf—37 FreqOffset
0H; 0H;
Ptri G D AN 2R AR g
T
Center 7431000000 GH7 pan 0 H? 1
Res BW 1.0 MH: AVEBW 1.0 MH: Sweep 50.00 ms (1001 pls) i
= e =
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CH 78 Time Interval between hops CH 78 Transmission Time

enter Fraq 2.480000000 GHz frvg Type: Log Pr Frequency enter Fraq 2480000000 GHz fiea Type: Log Pr Frequency
PN Famd [, 7 TR Free Run PH0: i [, TrgFresRun
I Catinch wrar o 20 48 N Csincd wrer Agtan: 20 48
Auto Tune| Auto Tune|
10 4By Rel 10,00 dBm lom Ref 10.00 dBm
Leg o5 7 ERE Wea
e o [ s SR CenterFreqflf °* [ | CenterFreq|
a0 2450000000 GHzfff 22 2450000000 GHz|
200|
100 e
StartFreqll StartFreq
00 2450000000 GHz|l 2450000000 GHz|
b ot g m
= Stop Freqffl-« ) Stap Freq
2.4E0000000 CHzl .
an
CFStep jCenter 2480000000 GHz Epan 0 Hz| CFStep
i 1 y ten iRes B 1.0 MHz FVBW 1.0 MHz Sweep 10.00ms (1001 pis)l| | CFStep
. L] | (O N N T S IS S 1T I ET I M ECTEITI |t Man
e U oo 4 il !
ma Freqomsenf 31, | 200ms| 301 gem Freqomset
0 Hz| & 48 0 Hz|
a0 T b5 LA B
8|
El
Center 2430000000 GHz Span 0 Hz i
Res BW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms {1001 pis) 2
heze - ze —
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth

Product : Plug-in wireless speaker
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1110 - NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

Xl Rl | RF |soe  ac | | | SEMSEINT] | ALIGNAUTO  [11:33:12AM Jun07, 2012
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Freguency
PNO: Fast 0 Trig: Free Run LGE i)
IFGain:Low Atten: 20 dB DET|P NMHNMNMN
Mkr1 2.402 16 GHz AUCITUnE
1gBidiv_Ref 10.00 dBm 5.14 dBm
1
- ' CenterFreq||
0.0 T 2.402000000 GHz
-10.0
wod | ES2OORE StartFreq|
200 / | 1.11|MHz 2.392000000 GHz
-30.0 T
Stop Freq||
d 2.412000000 GHz
-40.0 L
500 CF Step
2.000000 MHz
i W Auto Man
; st LT ;
700 Freq Offset
0 Hz
-80.0
Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
IMSG STATUS
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Product : Plug-in wireless speaker

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)

Channel No. Fr(el\c/l[ﬁ;l)cy Measur(inﬁe;r;t Level Requ(llie}?Z;Jmlt Result
39 2441 1110 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Lx! | RF |soe  acC | | | SENSE:INT ALIGN AUTD |11:47:17 &M Jun 07, 2012

[Center Freq 2.441000000 GHz | Avg Type: Log-Pur mactloz4se|  Freauency
PNO: Fast o 11ig: Free Run TYPE|IW] ittt
IFGain:Low Atten: 20 dB DETIP NMKNMNMN
Mkr1 2.441 00 GHz Auto Tune
10dBidiv  Ref 10.00 dBm 5.59 dBm
Log
4
M CenterFreq||
o T 2.441000000 GHz
-10.0 ":
— 1%9'3 [I)\HT-IB Start Freq||
204 ! L £ 2.431000000 GHz
-30.0 = f T
f Al Stop Freq|
- Iy [ ) 2451000000 GHz
\
500 ! CF Step
} Mo 2.000000 MHz
i M Auto Man
-60.0 —
A o TP Wy
700 Freq Offset
0Hz
-80.0
Center 2.44100 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
IMSG STATUS
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Product Plug-in wireless speaker

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
78 2480 1110 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF

|s0q

aC | | | SENSEINT| | ALIGN AUTO |11:56:25.AM Jun 07, 2012

LX)
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 23458 Freguency
PNO: Fast 0 Trig: Free Run LGE i)
IFGain:Low Atten: 20 dB DET|P NMHNMNMN
Mkr1 2.480 00 GHz AUt TunE
10dBidiv  Ref 10.00 dBm 5.43 dBm
Log
[ 4
i CenterFreq||
0.0 2480000000 GHz
-10.0 L
— 4—12(:2 [Il\n?-IB StartFreq||
200 A L z 2.470000000 GHz
-300
| Stop Freq||
4 2.490000000 GHz
-40.0 —
500 / CF Step
2.000000 MHz
i Auto Man
600 . —
Inhrigiec B L LU TS FURTRIUN |
700 Freq Offset
0 Hz
-80.0
Center 2.48000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
IMSG STATUS
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Product : Plug-in wireless speaker
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1380 - NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |sog  ac | | | SENSEINT| | ALIGN AUTO |12:04:45 P Jun 07, 2012
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TACE[1 23458 Freguency
PNO: Fast 0 Trig: Free Run LGE i)
IFGain:Low Atten: 20 dB DET|P NMHNMNMN
Mkr1 2.402 16 GHz AUt TunE
1L%gdsfdiv Ref 10.00 dBm 2.53 dBm
CenterFreq||
0.0 2.402000000 GHz
-100 ‘i:
| -20.00 dB StartFreq|
200 — 438 MHz 2392000000 GHz
-300
| Stop Freq||
Wil 2.412000000 GHz
-40.0 ‘&.’
500 CF Step
2,000000 MHz
g Auto Man
600 7 Py
bl ! | Wt lborpid k o
700 Freq Offset
0 Hz
-80.0
Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
IMSG STATUS

Page: 69 of 74



G0 QuieTek Report No. 12602 1R-RFUSP29V01

Product : Plug-in wireless speaker

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)

Channel No. Fr(el\c/l[ﬁ;l)cy Measur(inﬁe;r;t Level Requ(llie}?Z;Jmlt Result
39 2441 1390 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA
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G0 QuieTek Report No. 12602 1R-RFUSP29V01

Product : Plug-in wireless speaker

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
78 2480 1380 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA
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E4 QuieTek Report No. 12602 1R-RFUSP29V01

11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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