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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF [s0&  ac | | |

SEMSEINT| |

ALIGN AUTO |03:35:37 PM Sep 07, 2013

()
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pwr micElag4se|  Frequency
PNO: Fast Trig: Free Run TYRE M ki
I IFGain:Low #Atten: 30 dB DeTfP NMNNN
MKr2 2.483 5 GHzZ AULCTHE
10 gBidy__Ref 20.00 dBm -40.67 dBm
100 | Center Freq(f
oo 2.483500000 GHz
10,0
-20.0
StartFreq(
Eli} 2
2433500000 GHz
-40.0
-50.0 bt
600 Stop Freq||
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 0060 N
I I CL| ] | v [ FuncCTiow FUNCT C Auto Man
1/ N f 24800 GHz 2,38 dBm
2l N[1]f 24835 GHz 40,67 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
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MSG STATUS

Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [s0&  ac | | | SEMSEINT| | ALIGN AUTO |03:35:05PM Sep07, 2013 E
[Center Freq 2.483500000 GHz I Avg Type: Log-Pwr TRACE[12345 6 feguency
PHO: Fast (0 Trig: Free Run TYPE(M
I IFGain:Low #Atten: 30 dB DETIP NMNMHM
MKr2 2.483 5 GHzZ IRIIEEERNG
10 dBiciv__Ref 20.00 dBm -52.88 dBm
100 Center Freq
0.00 2.483500000 GHz,
-10.0 1
200 -
s startFreq
| 2.433500000 GHz,
-40.0 VO
-50.0 ‘
60.0 |—— = Stop Freq
700 2533500000 GHz,
|Center 2.48350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) gl
I L x [ v [ FUNCTION ] FUNCTION W Auto Man
24801 GHz -16.71 dBm
2 Nli]f 24835 GHz 52.98 dBm
Y Freq Offset
5 0 Hz
6
7
8
9
0
1
2
MSG STATUS
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7. Channel Number

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

7.2. Test Setup

RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter

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

frequencies.

7.4, Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.5. Uncertainty
N/A
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7.6.

Test Result of Channel Number

SPEAKER SYSTEM
Channel Number

No0.3 OATS
Mode 1: Transmit - 1Mbps (GFSK)

Product
Test Item
Test Site
Test Mode

Measurement
(Hopping Channel)

Frequency Range
(Hopp

Required Limit

ing Channel)

Result

(MHz)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
RL E 2 4 % DO SR el 12, AT i ’ RL e 2 4 % PEET AT 1, AT E:
enter Freq 2.411500000 GHz l.. Hurg Typsc Log-Far mAT[I23 456 TEQUENCY enter Freq 2.431500000 GHz l.. g Type: LagFer maT[[33450 Tequency
PG o € 3 TrigeFree Run At T o 14,0 TrigeFree Run T
54 #htenc 30 4B Loal 54 #htenc 30 4B Loal
MkrZ 2.421 00 GHZ Auto Tune MkrZ 2.441 00 GHZ Auto Tune
19 gesae Ref 20.00 dBm 0.00 dBm| 19 gesae Ref 20.00 dBm 09 dBm)
R I center Freqfl 7| o1 Center Freq|
mi O .2 2411600000 GHz, mi O .2 2z GHz
Start Freq)|
. 2421500000 GHz,
&nn
san Stop Freq|
L 2z GHz
IStart 240150 GHz 242150 GHZ] 242150 GHz 244150 GH
lsRes BIW 100 kHz FVBW 100 kHz Sweep 247 ms (1001 pts)| CF Step s BW 100 kHz FVBW 100 kHz Sweep 247 ms (1001 pts)| CF Step
] i T ) IS |5t Man ] i T ) IS |5t Man
L BERE 240200 GHz 0.16 dBm L BERE 242200 GHz 001 dBm
M1l T 242100 GHz 0.00 dEm M1l T 2421 00 GHz 009 dEm
H Freqomset) 3 FreqOfset
_g-l OHz [3 OHz
7 7
g g
10 10
11 11
12 12
= - = -

2442-2461MHz

2462-2480MHz

.IKAA.t 1 E) EL)
e M [ e
veilF NNNNN el P NNNNN
Mkr2 2.461 00 GHz Mkr2 2.480 00 GHz Auto Tune
1geidis _Ref 20.00 dBm -0.91 dBm| 1geidis _Ref 20.00 dBm -1.55 dBi
T t 2| Center Freq|
w08 ] - R " 0 . |~ . , 2 AT1500000 GHz
wy | LY
-ann
o StartFreq)
- 2461600000 GHz
Stop Freq)
P 2451500000 GHz
[Start 2.44150 GHz Stop 246150 GHZ 246150 GHz Stop 2.48150 GH; CFstep
bRes BW 100 kHZ TVEW 100 kHz Sweep 2.47 ms (1001 pts)| Sweep 247 ms (1001 ptsf| ten
T EEN I I I S I 11T T TS T TR O T Man
I'HEEE 2447 00 GHE <110 dEm
N f 248100 GHz 051 dBm
i Freq Off: i Freq Offset
5 oHzll & OHz
& &
b b
€ €
0 0
kF] kF]
= — = —
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Product
Test Item
Test Site
Test Mode

SPEAKER SYSTEM
Channel Number
No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

(MH2)

Frequency Range

Measurement
(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2422-2441MHz

2402-2421MHz

MKr2 2.421 00 GHZ Auta Tune K2 2.241 00 GHZ Auta Tune
1geidis _Ref 20.00 dBm =1.71 dBm)| 1geidis _Ref 20.00 dBm -1.97 dB
T Center Freq) T Center Freq)
"“‘U..Q. L, |. L .2 2411500000 GHz fff “/ O . e 2 431500000 GHz
Y Ay | - I SE oy %
-ann -ann
Aann Aann mnﬁeq
o o 2421600000 GHz,
Stop Freq)
A A 2.441500000 GHz,
IStart 240150 GHz Stop 242150 GHZ Stop 244150 GH. crewn
ltRes BW 100 kHz FVEW 100 kHz Sweep 2.47 ms (1001 pts)| Sweep 247 ms (1001 ptsf| ten
P I CE T ) ST Man
TEERK] 2402 00 Gz 123 dBm 2427 173 dBm
CRERE 242100 GHz A71dBm ] f 244100 GHz 1587 dBm
i Freq Off: i Freq Offset
5 OHz 5 OHz
[3 [3
1 1
E3 E3
10 10
12 12
= e = e
2442-2461MHz 2462-2480MHz
RL E 2 IIIm'AwE\(nII.’.HII:I i RL e % |'-1:|J'J.IIMEK|II.’.HII:I E:
enter Freq 2.451500000 GHz | Ag Typa: Log-Par mT[1a3450 rEAUEnSY enter Freq 2.471500000 GHz | Awrg Typa: Log-Fer Rl MEERET rEquensy
T o 14,0 TrigeFree Run T T o 14,0 TrigeFree Run T
BaLew Bhttenc 30 4B kL 5 #tten: 30 B Loal
MkrZ 2.461 00 GHZ Auto Tune MkrZ 2.480 00 GHZ] Auto Tune
19 gesae Ref 20.00 dBm -2.59 dBm| 19 gesae Ref 20.00 dBm -2.97 dBm|
ey o &£ center Freqfl] ™" o &8 Center Freq)
e — - 2 cHzfl 1 —— —¥ 2471600000 GHz
Start Freq)|
2.451500000 GHz,
U
&nn
AN ‘Stop Freq|
L Mn 2z GHz
IStart 244150 GHz Stap 246150 GHz 246150 GHz Stap 248150 GH
lsRes BIW 100 kHz FVBW 100 kHz Sweep 247 ms (1001 pts)| CF Step s BW 100 kHz FVBW 100 kHz Sweep 247 ms (1001 pts)| CF Step
I i I 5T ) ISV | |5t Man ] i I S T TS ) I TS| A uito Man
L BERE 244200 GHz -2108 dBm L BERE 248200 GHz -2:38 dBm
M1l T 2451 00 GHz 259 dEm M |1 2 287 dEm
3 Freqomset] 3 FreqOffset
_g-l OHz [3 OHz
7 7
ki3 ki3
9 9
10 10
11 11
12 12
- -~ - -~
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8.1.

8.2.

8.3.

8.4.

8.5.

Channel Separation

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

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 Spect
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 C63.10, 2009; 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 . SPEAKER SYSTEM
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 753.3 Pass
39 2441 1000 >25 kHz 760.0 Pass
78 2480 1000 >25 kHz 760.0 Pass

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

Channel 00 2402MHz

Agllem Spectrum Analyzer - Swept SA

fl RL | RF [s0&  ac | | | SEMSEINT| | ALIGN AUTO |D2:41:23PM Sep07, 2013
|éenter Freq 2.402000000 GHz \ Avg Type: Log-Pwr macEfl23456|  Freauency
PNO: Wide (0 1rid:Free Run TYPE |M it
I IFGain:Low #Atten: 30 dB DETIP NMNMHM
MKr2 2.403 00 GHZ] IRIIEEERNG
10 dBiciv__Ref 20.00 dBm -0.79 dBm
100 1 2 Center Freq||
0.00 7ty PR 2.402000000 GHz
4100 AN L SR S W
-20.0
oo Start Freq||
2.397000000 GHz
400 Y e \ %
S P — - ot ""-W\-w
0o ot Stop Freq(
200 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1 001 pts) T GEOR00 Mz
-—-_ NETIDN Vi Auto Man
2.402 00 GHz 0.01 dBm
i N 1 f 2.403 00 GHz 0.79 dBm
Y Freq Offset
5 OHz
6
7
8
9
0
1
2
MSG STATUS

Page: 56 of 74



B QuieTek

Report No. 139106R-RFUSP43V01

Channel 39 2441MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [s0&  ac | | | SEMSE:INT| | ALIGN AUTO |D2:47:00PM Sep07, 2013 F
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TeCE 2545 6 reguency
PNO: Wide GO Trig: Free Run TYRE M ki
I IFGain:Low #Atten: 30 dB DET|F NN N
MKkr2 2.442 00 GHZ AULCTHE
10 gBidy__Ref 20.00 dBm -0.33 dBm
100 1 2 Center Freq(f
0.00 2.441000000 GHz,
400 .
\1
200
- StartFreq(
A Wi 2.436000000 GHz,
500 Pt [retel — S
002 it vl Stop Freq||
700 2.446000000 GHz,
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz {0000 MEtz
I H ODE CL [ v [ FunCTiow Auto Man
1 N f 2.441 00 GHz 0.33 dBm
Pl N [1]f 2.442 00 GHz 0.33 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS

Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

i RL | RF [s50a  ac | | | SENSE:INT| | ALIGH AUTO |02:53:42 PM Sep 07, 2013
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr macE[T23455|  Frequency
PNO: Wide [0 1Hd:Free Run TYPE| M Wittt
| IFGain:Low #Atten: 30 dB DET|P NMN NN
Mkr1 2.479 00 GHZ TN
10diciv__Ref 20.00 dBm -0.75 dBm
10.0 1 2 Center Freq||
000 2.480000000 GHz,
-0
=200
- StartFreq||
2.475000000 GHz,
-400 —— =
N L i Stop Freqf
700 2.485000000 GHz,
|Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 650000 Miiz
| % [ v [ FUNCTION | ‘ L Auto Man
2.479 00 GHz 0.75 dBm
ZINTi]¢ 2.480 00 GHz 077 dBm
y Freq Offset
5 0 Hz
6
7
8
9
0
1
2
IMSG STATUS
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Product : SPEAKER SYSTEM
Test Item : 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 933.3 Pass
39 2441 1000 >25 kHz 926.7 Pass
78 2480 1000 >25 kHz 926.7 Pass

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

Channel 00 2402MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF \ S0%  AC | | | SENSE:INT| | ALIGN AUTO \03:28104 PM Sep07, 2013
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[ 2345 6 Frequency
PNO: Wide GO Trig: Free Run TYRE M ki
I IFGain:Low #Atten: 30 dB DET|F NN N
MKr2 2.403 00 GHZ Alite Tune
10 gBidy__Ref 20.00 dBm -1.41 dBm
lod 1 2 Center Freq
oo s i) 2.402000000 GHz,
0.0 A
-20.0
- StartFreq(
2.397000000 GHz
-40.0
i
0.0 popamsinpheae Stop Freq(|
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) {0000 MEtz
— T FUNCTION FUNCTION WIDTH UNCTION ¥ALU [Auto Man
2402 00 GHz -1.37 dBm
2403 00 GHz 1.41 dBm
Freq Offset
0 Hz|
MSG STATUS

Page: 58 of 74



G0 QuieTek Report No. 139106R-RFUSP43V01

Channel 39 2441MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF \ S0%  AC | | | SENSE:INT| | ALIGN AUTO \D3133144DM Sep07, 2013 F
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TReCE 2545 6 reguency
PNO: Wide GO Trig: Free Run TYRE M ki
I IFGain:Low #Atten: 30 dB cer|P NNNH N
MKkr2 2.442 00 GHZ AULCTHE
10 gBidy__Ref 20.00 dBm -2.27 dBm
100 1 §2 Center Freq(f
n.oo & 2.441000000 GHz
= [oj ) E M i a0
-20.0
- StartFreq(
. \ 2.436000000 GHz
400 - !
500 — RN S S
60,0 s o = Stop Freq|
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz {0000 MEtz
| s of ___x ] v [ FUNCTIN Auto Man
1 N f 244100 GHz 222 dBm
2] N [1[f 2.442 00 GHz 2.27 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS

Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF [soe  acC | | | SENSE:NT]| | ALIGH AUTO |03:40:19 PM Sep 07, 2013
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRECE[1 2345 & Frequency
PHO: Wide L, Trig: Free Run TYPE | Wikt
| IFGain:Low #Atten: 30 dB DET|P NN KN N
Mkr1 2.479 00 GHZ AU TURE
10 dBidiv Ref 20.00 dBm -7.79 dBm
og
1LY 7 Center Freqf
000 1
_ ‘% Fr.e 2.480000000 GHz,
g i s PIT
-20.0
- startFreq||
/ L/ 2.475000000 GHz
AT o e
=0 SRR - £ | T v
60,0 fromistinall i Stop Freq(
700 2.485000000 GHz
|Center 2480000 GHz Span 10.00 MHZ CF St
ep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) {60600 M2
I T v [ _fnmon [ T Auto Man
i N f 2.479 00 GHz -7.79 dBm
2l N1 ]f 2.480 00 GHz 3.17 dBm
: Freq Offset
5 0 Hz
6
7
8
9
10
1
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, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2013

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 Spect
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 C63.10, 2009; 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.

Test Result of Dwell Time

Product SPEAKER SYSTEM
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 -DH5)
Time slot . . . L
Frequency Hopping of | Sweep time Dwell Time Limit
(MH2z) I(enqg)th Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.900 13 50 0.75 0.302 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2480 2.910 13 50 0.76 0.303 0.4 Pass

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

Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Transmission Time

e - Swepl SA

CH 00 Time Interval between hops

e - Swepl SA

Apitat Spmcirum Amaly. e Apitat Spmcirum Amaly. e
i 3 o o

enter Fron 2.402000000 GHz enter Fron 2.402000000 GHz | Frequancy
o o L
MKTS 4,520 M) Auta Tune
{ggsian_ Ref 20.00 dBm 1geidis _Ref 20.00 dBm 0.13 dBi
3 ‘Center Freq)
b e , 2402000000 GHZ
Lty
uw -ann
o StartFreq|
e . 2402000000 GHz}
I ]
aw - ] hghedd StopFreq
N oy 2.402000000 GHZ;
enter 2402000000 GHz span D
BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00ms (1001 pesl]| CFs.:‘:'I;
J J J J J 15 | I N S 1T BT T T Wan
i [ITEERE T70.0 g 0,12 dEm
d lJ B .J ¥ -J ¥ b 4“ 1] t 3E70 ms 016 dBm
Freq Offsetf§—3—1 1 4520 ms 013 dBm Freq Offset
0 Hz 5 0 Hz
[
I
)
Center 2202000000 GHz Span 0 Hz o
Res BIW 1.0 MHz HVEW 1.0 MHz Sweep 50.00 ms {1001 pts) 1z
= — = —

CH39 Time Interval between hops

e - Swepl SA

Apitat Spmcirum Amaly. e
i .

Apiturt Spmirum Amaly. ez - Swapl S
i o R

enter Fren 2.441000000 GHz g Troe: LogPar enter Fren 2.441000000 GHz Frequancy
FHD: Fast o TS FHD: Fast o TS -
A ) #Aftan: 30 4B it wrar #Aftanc 30 4B y
Mkr3 4.140 ms Auto Tune
{ggsian_ Ref 20.00 dBm gelci Ref 20.00 dBm =0.25 dB
3 | 3 Center Freq|
wu O O 2 GHz
uw
StartFreq|
- 2441000000 GHz|
aw e L MM"U Stop Freq|
R 2.441000000 GHZ;
uy
enter 2441000000 GHz span D P
. e BW 1.0 MHz TVEW 1.0 MHz Sweep 10.00ms (1001 ptsll| tep
e o o T T S S — Man
1. N 111t 900 g dEm
! W ¥ W 3 W d i hﬂ W Y 4H T 3250 ms 0% dBm
Freq Offset §—5 1 1 4340 ms 025 dEm Freq Offset
0 Hz 5 0 Hz
[
I
)
Center 2441000000 GHz Span 0 Hz o
Res BIW 1.0 MHz HVEW 1.0 MHz Sweep 50.00 ms {1001 pts) 1z
= — = —
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CH 78 Time Interval between hops CH 78 Transmission Time
a L : - 5 23 5P L .N ||J~.-,;|:»:Ar5k_|‘|l.’.u\ll:| Erequency RL : = - 23 5P L .N ||J~.-,,;¢.m|.:¢r5\‘-.‘|l.’.u\ll:| Erequency
enter Freq 2.480000000 G'EE: et €1 lm"";?;" g Typsc Leg. ";.l ;i::: enter Freq 2.480000000 G'EE: et €1 lm"";?;" Hurg Typac Log "m'r.l‘;i:::
i - : -
Auto Tune Mkr3 7.240 m] Auto Tune
10gmiEv  Ref 20.00 dBm 10 g8 Rel 20.00 dBm -0.76 dBm
Log ag
center Freqlll """ 1 2 3 Center Freq)
2 cHzll <|) (|> 2 &Hz|
iyl StartFreq
z 2.480000000 GHZ;
- mr'Mr W’r Stop Freq,
2 2 GHz}

CFStep nter 2480000000 GHz Span 0 CFStep
-Ann
oo Step fires BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 ptslf| | CFStep:
uto Wean | I A N I ) ISR |4t Man
s TN 3490 ms 076 dBm
FreqOmset

v J ¥ A J J "I! 'J GJ UI 14 '1] wlalte 5400 ma 071 dEm
o n N t T280 ms 076 dBm Freq OMset
0 Hz} & 0 Hz}
-mn 7
g
E)
Center 2430000000 GHz Span 0 Hz 1
Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 2
- - - .
Note:

The dwell times of the packet type of DH1, DH3, and DH5 are tested. Only the worst case is shown on the

report.
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€79 QuieTék’

Product SPEAKER SYSTEM

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DH5)

Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit
(MH2z) I(%]g;h Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.910 13 50 0.76 0.303 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 = (Duty cycle /79) * (79*0.4)

CH 00 Time Interval between hops CH 00 Transmission Time

RL E % FEERE M g 14, AT RL E %
enter Freq 2.402000000 GHz (. Aug Typa: Log-Fer e | 5 Frequency enter Freq 2.402000000 GHz |.. Aug Typa: Log-Fer Frequency
Auto Tune MikT3 3280 mal Auto Tune
1pgmiy  Ref 20.00 dBm jdBidly__Ref 20.00 dBm -1.40 dBm)
Lod ag
center Freq§l ™" OI 7 3 Center Freq|
2z GHz} mi | 2z GHz}
1T i 1miror v 1 irnr i 1m i i StartFreq)
z J 2402000000 GHZ
prd ”Y'I‘T‘I g StopFreq|
- 2z Izl | 2z GHz}
CFStep nter 2402000000 GHz Span 0 CFStep
ann
. 5tep fipes BW 1.0 MHz SVEW 1.0 MHz Sweep 10.00ms (1001 pts)f| | tep)
s e ven 1| MW E? &30.0 .33 dB e ven
1 L B m
rll \J |,‘ B nl b oW W ﬂ -J] W Wl 3440 ms 163 gBm
i Freqomser} 3 N t 420 e 140 FreqOfset
OHzl & 0 Hz}
-mn 7
ki3
9
Center 2.402000000 GHz OHz 9
Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
- - =
CH39 Time Interval between hops CH 39Transmission Time
RL E % PO NS 12, Fl!qu:an RL e 2 4 % [T Fl!qu:an
Ang Typec Leg-Par maT[ 234506 Ang Typec Leg-Par
enter Freq 2.441000000 GPP.I!E: s 1 | Trig:Free Run vl enter Freq 2.441000000 GPP.I!E: s 1 | Trig:Free Run :
Biaaclew #hsten: 30 4B BiralacLew #hAsten: 30 4B
Auto Tune M3 3810 mdl Auto Tune
{ogais _ Ref 20.00 dBm [ogsia  Ref 20.00 dgm -2.04 dBm)
T
Center Freq§l ™" o | 2 3 Center Freq|
2z GHz} my 2z GHz}
il
e e oy e ey e e e ey e e e o stort
z 2.441000000 GHz,
'
- s iyl oy StopFreq|
- 2z = -0 | 2z GHz}
pr— R Span 0 P
ann
. 5tep fipes BW 1.0 MHz SVEW 1.0 MHz Sweep 10.00ms (1001 pts)f| | tep)
s e ven 1| MW E? 1180 204 dE e ven
1 . ms m
iJ H u 11 X J g A l'l I'I { J lJ TR 4060 ma 2,19 dEm
san Freqomset) 3 M [T [* 4810 ms 204 dBm FreqOffset
OHzl & 0 Hz}
-mn 7
ki3
9
Center 2441000000 GHz o Hz 1
Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
- - =
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CH 78 Time Interval between hops CH 78 Transmission Time
> = = = e v .N e T Frequency RL < o 2301 v .N ] Erequency
I 2 5 a 2 5
enter Freq 2.480000000 G'EE: et €1 lm"";?;" Aug Typec Leg. ";.l ”i:”: enter Freq 2.480000000 G'EE: et €1 lm"";?;" Ang Type: Leg: "m'r;'l-‘.i:u:
i - : -
Auto Tune MKkr3 3.900 m] Auto Tune
10gmiEv  Ref 20.00 dBm 10 g8 Rel 20.00 dBm -3.03 dBm
Log og |
Center Freqfll "7 4 2 3 Center Freq)
2 anzf] nmfe z BHz,
] [
oen I |
[ o e ey oy o], e oy ey o] ooy oy ot o] i i startFreq
z { { 24B0000000 GHz
- L et StopFreq|
2 2 GHz}

CFStep nter 2480000000 GHz Span 0 CFStep
-Ann
oo Step fires BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 ptslf| | CFStep:
0.3 Man S T S N N O NS he] S | (utc: Man
s TN 160.0 s 303 dBm
FreqOmset

y W g | W Jo ) W nlols 3050ms 3084Em
o n N t 3800 ms 303 dBm Freq OMset
0 Hz} & 0 Hz}
-mn 7
g
E)
Center 2430000000 GHz Span 0 Hz 1
Res EW 1.0 MHz ZVEW 1.0 MHz Sweep 50.00 ms (1001 pts) i
. . e o

Note:
The dwell times of the packet type of DH1, DH3, and DH5 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, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

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 Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.10, 2009; 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 SPEAKER SYSTEM
Test Item Occupied Bandwidth Data
Test Site No0.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (KH2) g (KH2) Result
00 2402 1130 -- NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

Kl RL | RF [s0&  AC | | | SEMSE:INT]| | ALIGN AUTD |02:35:24 PM Sep 07, 2013
[Center Freq 2.402000000 GHz | Avg Type: Leg-Pwr TRACE[1 23456 Frequency
PNO: Wide 0 Trig: Free Run TYPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNNHM
Mkr2 2.401 44 GHZ AlloTune
10 dBidiv__Ref 20.00 dBm -19.87 dBm
og
0o 1 Center Freq(|
000 =y 2.402000000 GHz
-10.0 2- —%
SR ’ ; < -19.83 |
- StartFreq||
! 2.397000000 GHz,
-40.0
00 |- — o B Wk R
P Stop Freqlf
700 2.407000000 GHz
|Center 2402000 GHz Span 10.00 MHZ CF St
Res BW 100 kHz #VBW 100 kHz ep
1.000000 MHz
| I S N A NS Auto Man
1 N[1]|f 2.402 00 GHz 0.17 dBm
2] N [1[f 2.401 44 GHz -19.87 dBm
3 N |1[f 2.402 57 GHz -20.56 dBm FreqOffset
5 OHz
6
7
8
9
10
11
12
MSG STATUS
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Product :  SPEAKER SYSTEM
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) g (KH2) Result
39 2441 1140 - NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF \ Sow  AC | | | SENSE:INT| | ALIGN AUTO \02142114PM Sep07, 2013
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr macE[23456|  Freauency
PNO: Wide (0 1rid:Free Run TYPE |M it
I IFGain:Low #Atten: 30 dB DETIP NMNMHM
MKr2 2.440 43 GHZ IRIIEEERNG
10 dBiciv__Ref 20.00 dBm -20.73 dBm
100 1 Center Freq(|
0.00 e 2.441000000 GHz
-10.0 gt 3
00 ’ b -20.13 dBm|
- / StartFreq||
/ \Wil 2.436000000 GHz
-40.0
T SO ot o | Stop Freqf
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz T GEOR00 Mz
| I S N A NN Auto Man
N f 2.44100 GHz 0.13 dBm
2l Nilf 2.440 43 GHz -20.73 dBm
3 N 1 [f 244157 GHz -20.70 dBm FreqOffset
5 OHz
6
7
8
9
0
1
2
MSG STATUS

Page: 67 of 74



E4 QuieTek Report No. 139106R-RFUSP43V01

Product : SPEAKER SYSTEM
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (kH2) g (kHz2) Result
78 2480 1140 - NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Kl RL | RF [s0g ac | | | SEMSE:INT| | ALIGHN AUTO |02:47:51PM Sep 07, 2013
[Center Freq 2.480000000 GHz | Avg Type: Log-Pur TacEl{oga5g|  requency
PNO: Wide 0 Trig: Free Run TYPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNNHM
Mkr2 2.479 43 GHZ BARCET
10dBidiv_Ref 20.00 dBm -21.23 dBm
og
oo 1 Center Freq||
0.00 Fasioay 2.480000000 GHz
-10.0 L \
2 3
200 ‘ -2060 dBmil
. / \ StartFreq||
! 2.475000000 GHz|
-40.0 —
-A0.0 ..J = il . e - L R e A Wy Mey _"‘
600 et s PP T Stop Freq(f
700 2.485000000 GHz,
|Center 2.430000 GHz Span 10.00 MHZ CF St
ep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 0000 M3
I MEE] MO s | v [ FUNCTION [ FUNCTION wIDTH UNCTION VAL Auto Man
2.480 00 GHz -0.60 dBm
2.479 43 GHz -21.23 dBm
2.480 57 GHz -21.47 dBm Freq Offset
0Hz
MSG STATUS
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Product : SPEAKER SYSTEM
Test Item X Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHZz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (KH2) q (KH2) Result
00 2402 1400 - NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA
il RL | RF [s0g ac | | | SEMSE:INT| | ALIGHN AUTO |03:22:04PM Sep 07, 2013

[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[[ 23456 Freguency
PNO: Wide 0 Trig: Free Run TYPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNNHM
Mkr2 2.401 31 GHZ AuteTune
10dBidiv_Ref 20.00 dBm -21.86 dBm
og
1L 1 Center Freq(|
bho — 2.402000000 GHz
-10.0 -
2 "3
200 Q : 2113 dimfl
LN / ) Start Freq||
! 2.397000000 GHz,
-40.0
500 ——= = P T
500 fprmsmennp j Stop Freq(|
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF St
ep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 0000 M3
| S I L FUNCTION VALUE Auto Man
1 NJ1[f 2.401 99 GHz -1.13 dBm
2l N[ f 2.401 31 GHz -21.86 dBm
3 N |1[f 2.40271 GHz -21.98 dBm FreqOffset
5 OHz
3
7
8
9
10
11
12
MSG STATUS
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Product :  SPEAKER SYSTEM
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) g (KH2) Result
39 2441 1390 - NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF \ Sow  AC | | | SENSE:INT| | ALIGN AUTO \D3128153PM Sep07, 2013
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr macE[l23456|  Freauency
PNO: Wide (0 1rid:Free Run TYPE |M it
I IFGain:Low #Atten: 30 dB DETIP NMNMHM
MKr2 2.440 31 GHZ IRIIEEERNG
10 dBiciv__Ref 20.00 dBm -22.92 dBm
100 1 Center Freq(|
o.oo 2.441000000 GHz
-100 janili Eiaa
2 ]
200 ‘ 04 By
- | Start Freq||
2.436000000 GHz
-40.0 :
B0.0 e st A g Stop Freqf
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz T GEOR00 Mz
| I S I SR N V[T Auto Man
N f 2.441 16 GHz -2.04 dBm
2l Nilf 2,440 31 GHz -22.92 dBm
3 N |1 ]f 244170 GHz -22.41 dBm FreqOffset
5 OHz
6
7
8
9
0
1
2
MSG STATUS
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Product : SPEAKER SYSTEM
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (kH2) g (kHz2) Result
78 2480 1390 - NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

A | RF [s0g ac | | | SEMSE:INT]| | ALIGN AUTD |03:34:33PM Sep 07, 2013
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[11234 5 5 Freguency
PNO: Wide 0 Trig: Free Run TYPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNNHM
MKkr2 2.479 31 GHZ AT
10dBidiv_Ref 20.00 dBm -23.96 dBm
og
1L 1 Center Freq||
o — 2.480000000 GHz
-10.0 = =
a3
200 .2 't % ol
(- ) StartFreq||
' ' 2.475000000 GHz
-40.0
7 171] IS IS Ca i Stop Freq|
700 2.485000000 GHz,
|Center 2.480000 GHz Span 10.00 MHZ CF St
ep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 0000 M3
I MEE] MO s | v [ FUNCTION [ FUNCTION wIDTH UNCTION VAL Auto Man
2.480 00 GHz -2.87 dBm
2.479 31 GHz -23.96 dBm
2.480 70 GHz -23.41 dBm Freq Offset
0Hz
MSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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