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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

ge Delta
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E%gB!div Ref 20.00 dBm -36.74 dBm
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1
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msc | i Alignment Completed STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  AC | SEMNSE:INT ALIGN AUTO \06:56134 PMOct31, 2012 E
[Center Freq 2.483500000 GHz I Avg Type: Log-Pwr TRACE[123 456 reguency
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MKr2 2.483 5 GHZ] el
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Product
Test Item
Test Site
Test Mode

Notebook PC
Band Edge
No.3 OATS

Mode 3: Transmit - BLE (GFSK)

Fundamental Filed Strength

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

Horizontal 2402 31.573 61.47 93.044 Peak
Horizontal 2402 31.573 45.55 77.124 Average
Vertical 2402 30.917 62.06 92.977 Peak

Vertical 2402 30.917 45.92 76.837 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 . .
Al;)ts:z na Frequency F?ggzrsf;;al A (dB) Field Strenggth ( d]I;lllel/tm) Detector
(MHz) (dBuV/m)
Horizontal 2362.4 93.044 54.309 38.735 74.000 Peak
Horizontal 2362 77.124 38.82 38.304 54.000 Average
Vertical 2362.4 92.977 54.309 38.668 74.000 Peak
Vertical 2362 76.837 38.82 38.017 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

X L | RF \ Sow  AC | | | SENSE:INT| | ALIGN AUTO D5:52:34 PMMNov 05, 2012
Marker 1 2.402300000000 GHz \ Avg Tybe: Log-Pur macE[25456| Foak Search
PHO: Fast (0 Trig: Free Run TYPE(M
I IFGain:Low #Atten: 20 dB DETIP NMNMHM
MKr1 2.402 3 GHZ SERLEERY
10 dBidiv__ Ref 10.00 dBm -0.11 dBm
Log .1
0.00 rat
i . Next Pk Right(j
200
-30.0
400 Next Pk Left(j
3 2
-50.0
w00k L h
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-80.0
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Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) Mkr_CF
I < [ v [ FUNCTION [ FUNCTIONW
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STATUS

Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X L | RF [s0&  ac | | | SEMSEINT| | ALIGN AUTO 15:53:40 PMNow 05, 2012 Mark
[Marker 1 2.402000000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 arker
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I IFGain:Low #Atten: 20 4B i Select Marker.
Mkr1 2.402 0 GHz| 1
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200 ’1
-30.0
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[ = — Fixed
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Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) off
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A N[1]F 2.4020 GHz -26.70 dBm
2N [1[f 23900 GHz 72739 dBm
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7
8
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2
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Notebook PC

Band Edge

No.3 OATS

Mode 3: Transmit - BLE (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 62.63 94.786 Peak
Horizontal 2480 32.155 46.48 78.636 Average
Vertical 2480 31.412 65.58 96.992 Peak

Vertical 2480 31.412 48.39 79.802 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 . .
Al;,tsz na Frequency Fl(lggzl‘r;f;;al A (dB) Field Strenggth ( d]I;lllT;/tm) Detector
(MHz) (dBuV/m)
Horizontal 2483.5 94.786 41.34 53.446 74.000 Peak
Horizontal 2483.5 78.636 33.736 44.9 54.000 Average
Vertical 2483.5 96.992 41.34 55.652 74.000 Peak
Vertical 2483.5 79.802 33.736 46.066 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)

Page: 69 of 101




B QuieTek

Report No. 12A070R-RFUSP43V01

Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

| RF [s0&  ac | | | SEMSE:INT| | ALIGN AUTO

1D5:50:43 PMNow 05, 2012

L
Marker 1 2.480200000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Peak Search
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i Marker Deltal|
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I 1 CL —— FUNCTION FUNCT| C
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6
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e Delta

Avera

Agilent Spectrum Analyzer - Swept SA
X L | RF [s0&  ac | | | SEMSEINT| | ALIGN AUTO 1D5:51:16 PMNow 05, 2012
[Marker 1 2.480000000000 GHz \ Avg Tybe: Log-Pur macE[l25456| Foak Search
PHO: Fast (0 Trig: Free Run TYPE(M
I IFGain:Low #Atten: 20 dB DETIP NMNMHM
MKr1 2.480 0 GHZ SERLEERY
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-60.0 : 1
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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 Notebook PC
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Frequency Range Measurement Required Limit
) ] Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
enter Freq 2.411500000 GHz ol i Tpclegear ] '1 tiag| Fremensy  BC et Freq 2.431500000 GHz e e togewr s B Py
Baalow #htenc 30 4B BT NRKNN [r—— htten: 30 dB ]
Mkr2 2.421 00 GHZ Auto Tune Mkr2 2.441 00 GHZ Auto Tune
19 gesae Ref 20.00 dBm 4.58 dBm| 19 gesae Ref 20.00 dBm 4.83 dBm|
i P N N N R A | F cemerenaffecl0 | | _Flf cenerrreq
m| y 3 ——r 2411600000 GHzffi 1™ 1 £ 2 GHz
: StartFreq
. . 2421500000 GHZ;
&nn &nn
san Stop Freqfl|=n Stop Freq)
- 2 cHzfll 0 z GHz
IStart 2.20150 GHz 242150 Ghy] 242150 GHz 242150 GH
sRes 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 Y I S T NS WS |4t e I S S A 5 s I T (1t Marl
LB ERE] 2402 00 GHz 4.16 dBm LB ERE] 242200 GHz 438 dBm
I I 242100 GHz 459 dBm I I 244100 GHz 453 dBm
H Freqomset} 3 FreqOfset
_g-l 0 Hz & 0 Hz
7 7
g g
E) E)
10 10
11 11
12 12
2442-2461MHz 2462-2480MHz
enter Freq 2.451500000 GHz e Fm'm' g Types Lag P w"'ﬁwgmmlw Frequency enter Freq 2.471500000 GHz | Foce g Type LogPur IM':';LWEN:"'W Frequency
issmron " Bhsien 30 46 orr) issmron " Bhsien 30 46 el
Mkr2 2.461 00 GHZ] Auto Tune Mkr2 2.480 00 GHZ] Auto Tune
19 gesae Ref 20.00 dBm 4.59 dBm) 19 gesae Ref 20.00 dBm 4.79 dBm)
L FE T P ¥ cemerereafl 0" | | | 1 ] . | ¥ CenterFreq
| 2 GHz | ] 2471600000 GHz!
Start Freq)|
. 2.461500000 GHZ;
&nn
san Stop Freq)
o 2 GHz
IStart 2.44150 GHz 246150 GHz 246150 GHz Stop 248150 GH
sRes 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 S S S 5 s I T |t e I A N NS T |ute Marl
LB ERE] 244200 GHz 445 dBm LB ERE] 2482 00 GHz 453 dBm
I I 2451 00 GHZ 459 dBm I I 479 dBm
H Freqomset) 3 FreqOfset
_g-l 0 Hz & 0 Hz
7 7
g g
E) E)
10 10
11 11
12 12
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Product
Test Item
Test Site

Notebook PC
Channel Number
No.3 OATS

Test Mode

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>T5

Pass

2402-2421MHz

2422-2441MHz

=

N NN
MKr2 2.421 00 GHZ Auta Tune K2 2.241 00 GHZ Auta Tune
1ogeidis _Ref 20.00 dBm 1.08 dBm) 1ogeidis _Ref 20.00 dBm 1.53 dB
4 4 5
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) .(}'___."__'-"'___ M . e .v..',z. R IR (i "‘._.' 2431500000 GHZ;
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1 ") 1 b P
T . ¥l cemerrreoll o ——— —|y Certertreq
uwl A L e [ e Lo A v, | 2451500000 GH v o | e, L r ot W LR fe | 2 471500000 GHz
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-ann -ann
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Stop Freq)
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[T ——— L N ) B T Wan
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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

T 150Hz
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8.6. Test Result of Channel Separation

Product : Notebook PC
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 786.7 Pass
39 2441 1000 >25 kHz 773.3 Pass
78 2480 1000 >25 kHz 760.0 Pass

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

Channel 00 2402MHz
Agilent Spectrum Analyzer - Swept SA
Xl RL RF S0&  AC | SEMSEINT ALIGH AUTO |0Si46:16PMOct 3L, 2012 [ |
[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr mAcE[l23456|  Freauency
T Trig:Free Run THPE | M1 by
I IFGain:Low #Atten: 30 dB DET|P NMNMHM
MKr2 2.403 00 GHZ] S
10 dBiciv__Ref 20.00 dBm 4.02 dBm
1 2
- o ‘ Center Freq(|
0.00 A T 2.402000000 GHz
-100 : RN
=200
-30.0 / \ A Start Freq(
| A 2.397000000 GHz|
-400 = - o o < L
600 T PR Sre——— - LO P
0.0 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) P nibeterd
| I S A N5 B FUNCTION VALUE Auto Man
N[1]|Ff 2.402 00 GHz 4.08 dBm
@ Nli]f 2.403 00 GHz 4.02 dBm
Y Freq Offset
5 0 Hz
6
7
8
9
0
1
2
usG .1 Alignment Completed ETATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  AC | SEMNSE:INT ALIGN AUTO \DS:SB:DD PMOct 31, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1[2345 6 Frequency
(] Trig: Free Run THRE |IW] bt
I IFGain:Low #Atten: 30 dB DET|P NMNHMN
MKkr2 2.442 00 GHzZ AdtoTne
E%gB!div Ref 20.00 dBm 4.07 dBm
100 1 2
v Center Freq
- % 2.441000000 GHz
-10.0
-20.0
A00 : StartFreqf
ol & TR [ 2.436000000 GHz|
-40.0 |
00 Mt e & ‘“’,, BTy
0.0 Stop Freq||
700 2.446000000 GHz

Center 2.441000 GHz

CF Step
| Res BW 100 kHz #VBW 100 kHz P
I H ODE CL z - [ v [ FunCTiow Auto Man
1 N f 244100 GHz 4.26 dBm
2] N f 2.442 00 GHz 4.07 dBm
3 Freq Offset
5 0Hz
6
7
]
9
10
11
12
MSG STATUS
Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  AC | SEMSEINT ALIGH AUTO \06:26:57 PMOct31, 2012 E
[Center Freq 2.480000000 GHz ... Avg Type: Log-Pwr TRACE[123456 requency
T Trig:Free Run THPE | M1 by
I IFGain:Low #Atten: 30 dB DET|P NMNMHM
Mkr1 2.479 00 GHZ Ao TInE
10 dBJdiv Ref 20.00 dBm 4.19 dBm
- 1 2
1o o, Center Freq(|
0.00 2.480000000 GHz
-10.0 3
-20.0
= Start Freq(
i ] 2.475000000 GHz,
00 g i
0.0 oy gt A\ :" a L - e ruke®
0.0 Stop Freq||
700 2.485000000 GHz
Center 2.480000 GHz Span 10.00 MHZ
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ; oocﬁngosml
Iz = 1 v [ Fnciod | Auto Man
2.47900 GHz 4.19 dBm
2.480 00 GHz 4,62 dBm
Freq Offset
0 Hz|

o= oo o |~ o o | e ja o |-

usa 1) Alignment Completed [BTATUS
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Product Notebook PC
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 946.7 Pass
39 2441 1000 >25 kHz 946.7 Pass
78 2480 1000 >25 kHz 946.7 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz
Agl lent Spectrum Analyzer - Swept SA
XI RL RF 50 & AC | SEMSE:INT ALIGN AUTO ‘DE\:4EJIQPMOEt31,2D12
|—enter Freq 2.402000000 GHz I Avg Type: Log-Pur WcE[loo4sg|  Frequency
T~ Trig:Free Run TYRE |1 bbbttt
I IFGain:Low #Atten: 30 dB DETIF NNNMN
MKkr2 2.403 00 GHZ] AlFene
10 dBidiv  Ref 20.00 dBm 0.51 dBm
Log
100 1 92 Center Freq||
bho o ) g 2402000000 GHz
-10.0 - A
jgg | \ Start Freq||
ok B 2.397000000 GHz
400 | T O s e o = e
Faore] M i Stop Freq||
- 2.407000000 GHz
Center 2.402000 GHz Span 10.00 MHZ
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ; 00&';05;&!:
-—__ UNC TN WD RN [Aute Man
1 2.402 00 GHz 0.67 dBm
7 N 'i f 2.403 00 GHz 0.51 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  ac | SEMSEINT ALIGN AUTO |06:54:33PM Oct 31, 2012
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr WicElog4se|  Frequency
[ Trig: Free Run TYRE M biohshinhfhey-
I IFGain:Low #Atten: 30 dB DETfP NMNNN
MKr2 2.442 00 GHZ AUt
10 dBidiv_ Ref 20.00 dBm 1.28 dBm
Log l
100 1 '2 Center Freq(|
0.00 y v v 2.441000000 GHz
10,0 £
200 f
g StartFreq(
= 2.436000000 GHz
-40.0 T o
-50.0 - - T = :
00— ' Stop Freq||
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) Fe00n0 Mtz
I x ] [ v ] FunCTioN FUNCTIO FUNCTID Auto Man
1/ N f 244100 GHz 1.26 dBm
21 N f 2442 00 GHz 1.28 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS
Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

X L RF SO0&  AC | SEMSEINT ALIGN AUTOD |07:02:09PM Oct 31, 2012
|— Avg Type: Log-Pwr TRACE|1 234586 Trace/Det
T~ Trig:Free Run TYPE | Il bt
I IFGain:Low #Atten: 30 dB e Select Trace’
Mkr1 2.479 00 GHz Trace 1
10 dB/div__Ref 20.00 dBm 1.475 dBm
Log 1
100 ’1 2 )
Hiti Y. A Clear Write|
0.0 2
200 ‘
300 i = Trace Average|
400 i
00 [—
i Max Holdl
70.0
|Center 2.480000 GHz Span 10.00 MHZ
Res BW 100 kHz #/BW 100 kHz #Sweep 500 ms (1001 pts) MIn Hold
LFI_INETIDH FUNCTI!
f 2.479 00 GHz 1.475 dBm
f 2.480 00 GHz 1.511 dBm
ViewIBIank.
View
More
10of3
MSG .STATUE..
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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 "
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. Test Result of Dwell Time

Product Notebook PC

Test [tem Dwell Time

Test Site 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) 152?; h Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.880 16 50 0.92 0.369 0.4 Pass
2441 2.880 16 50 0.92 0.369 0.4 Pass
2480 2.880 16 50 0.92 0.369 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 4 2 4 % E: RL E 4 4 % E:
enter Freq 2.402000000 GHz (. Aug Typa: Log-Fer rEAUEnSY enter Freq 2.402000000 GHz |.. Aug Typa: Log-Fer requency
¢y TrigFree Run ¢y TrigFree Run ¢
2 Bhttenc 30 4B BiralacLew #hAsten: 30 4B
Auto Tune WIkT3 5340 al Auto Tune
{ogeign _Ref 20.00 dBm [ogmay_Ref 20.00 aBm 4.49 dBm
Center Freqfjl """ _1 %3 Center Freg|
2 cHzff| 7™ . 2 GHz
Start Freq
z 2.402000000 GHz,
N ul N W
StopFreq|
- 2z izl -0 2z GHz
Crste nter 2402000000 GHz Span 0 Crste
inn
\ ‘ . 1P fipes BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms {1001 pts)] . P
| | b | (I I I S I T |t Man
Andl 1 N[t 220 ms 450 dBm
Ik 1 5100 ma 442 dBm
san Freqomset) 3 M [ '[! B30 ms 449 dim Freq Offset
OHz [3 OHz
-mn 7
ki3
9
Center 2402000000 GHz Span 0 Hz 1
Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
s S s L Algnment Completed
CH39 Time Interval between hops CH 39Transmission Time
o — 2 £ L - i Fi
enter Freq 2.441000000 GHz (. Aug Typa: Log-Fer rEAUEnSY enter Freq 2.441000000 GHz |.. Aug Typa: Log-Fer requency
¢y TrigFree Run ty TrigFree Run St
EGalacLew #hatenc 30 4B L #hatenc 30 4B Ll
Auto Tune M3 6160 mal Auto Tune
1ogmiEv  Ref 20.00 dBm 10 g8 Rel 20.00 Bm 4.50 dBm
s o8 1 3
center Freq§l ™" 4 Center Freq|
2z GHz mi 2z GHz
Start Freq
z 2.441000000 GHz,
n he W !J
StopFreq|
- 2z izl -0 2z GHz
o orey JlCenter 441000600 Hz Span 0 py
ann
] . P liRes BW 1.0 MHz HVBW 1.0 MHz Sweep 10.00 ms (1001 pts)| . “HI:
t b | (I I O S I T |t Man
Andl 1 N[t 3040 ms 471dBm
Ik 1 5. i) 455 dEm
£nn FreqOffset E t G160 m= A5 dEm FreqOffset
OHz

mn

OHz

e =k enfe

10

Center 2441000000 GHz
Res BW 1.0 MHz

=

FVEW 1.0 MHz

Sweep 50.00 ms (1001 pts)

OHz 1

12
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Al  SA

) RF TR A
nter Freq 2.480000000 GHz

CH 78 Time Interval between hops

CH 78 Transmission Time

Fregquency

wy

ay

]

Auto Tune

Center Freq)

2.480000000 GHZ;

StartFreq|

2.480000000 GHz}

Stop Freq)

2.480000000 GHZ;

enter ZABD00D00D GHz span D

BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00ms (1001 peslf| CFs.:‘:'I;

151 | I N S N1 BT T T Wan
THERN: 11008 434 4Em
N t 2930 ms 483 dBm

N 1 3230 mse 4534 dBm Freq Offset

OHz

Center 2420000000 GHz Span 0 Hz

Res BW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms {1001 pis) 12

s sTATIE s sTamIES
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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B4 QuieTek

Product Notebook PC

Test Item Dwell Time

Test Site 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) ﬁ;’gh Number (ms) | Putycycle (Sec) (Secy | Result

2402 2.900 16 50 0.93 0.371 0.4 Pass
2441 2.880 16 50 0.92 0.369 0.4 Pass
2480 2.880 15 50 0.86 0.346 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

Buslomd Spnm Sriom Bewiby v - Govgpl SA

Busilomst SpnerSrim Besaby.com - Sonapnl A
[ RF SoR AT [ RF e A
enter Freq 2402000000 GHz enter Freq 2402000000 GHz Frequancy
i s #Bt1nc 20 4B Wit s
MKTS 4,220 ms) Auta Tune
{ggsian__Ref 20.00 dBm 1ogeidis _Ref 20.00 dBm 1.05 dBi
1 3
‘Center Freq)
s e e e T L L)) e e
uw &
StartFreq|
e 4l . 2402000000 GHz}
b Stop Freq)
2.402000000 GHz,
Y
enter 2.402000000 GHz Span 0 o step
u I BW 1.0 MHz ZVEW 1.0 MHz Sweep 10.00ms (1001 ptsf| wep
[ 121 | N N I A S 11 S 1T ] ML e T Man
1N 1,090 ma 102 dEm
FI t 3890 ms 0.18 dBm
Freq Offset §—5 1 1 4220 ms 105 dEm Freq Offset
OHz 5 OHz
[3
1
E3
Center 2.402000000 GHz Span 0 Hz o
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) A2
- — - —

CH39 Time Interval between hops

Bugilvest SymenSrumm Asualyv - St SA Apilumt Spmcirum Amalyons - Swapl Gk
[ RF SR AT R RF SoR AT
enter Freq 2.441000000 GHz enter Freq 2.441000000 GHz Frequancy
[ e pttan: 70 4m
Auto Tune
il_l‘l,fm ReT 20.00 dBm 10 dBidiv__ Ref 10.00 dBm
] s gy w s .

Center Freq) Center Freq)
ey 2441000000 GHz
uw

StartFreq)
1 2441000000 GHz}
A w
Stop Freq)
2441000000 GHz
Y
| enter 2441000000 GHz Span 0 CFstep
B W BW 1.0 MHz FVEW 1.0 MHz Sweep 10,00 ms (1001 p(S! B WHZ
1 At Hanl-_--l_l_l—__ Man
1
H |
3
Freq Off: NRERE 560 ms FAT dBm FreqOffset
0Hz 1| 0Hz
Iﬂ BB [t (&) 2500 s (8) 33808
T
€
Center 2441000000 GHz Span 0 Hz o
Res BW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms {1001 pis) 12
e P— s —
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CH 78 Time Interval between hops CH 78 Transmission Time
RL ; E 4 2 4 2 RSMESARM R 12, AN E: RL ; E 4 2 4 % A RE MM R, AN s
enter Freq 2.480000000 GHz (. g Typas Log-Par s NEERET requency enter Freq 2.480000000 GHz l.. fivg Type: Log-Far AT requency
¢y Trig:Free Run o ¢y Trig:Free Run mar|
Bzalaclow Bhttenc 30 4B Lel el ew Bhttenc 30 4B ()
Auto Tune MKi3 5310 ma Auto Tune
10dmiEv  Ref 20.00 dBm j0dBidy__Ref 20.00 dBm 2.21 dBm)|
Log ag
Center Freqfjl """ 1 %3 Center Freg|
2 GHzfif = i S === 2 GHz
non uls i
; StartFreq|
2.480000000 GHz,
U
- s W i
‘Stop Freq=nn ‘Stop Freq|
- 2z GHz
I
Crste nter 2480000000 GHz Span 0 Crste
-Ann
. 1P fipes BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms {1001 pts)] . P
i i I i 1 uto Man ] i S I S T N IS | (At Man
Andl 1 N[t 2120 ms 220 dBm
Ik 1 S060 ma 225 dBm
san Freqomset) 3 M [ '[! B30 ms 221 dém Freq Offset
OHz [3 OHz
-mn 7
ki3
9
Center 2430000000 GHz Span 0 Hz 1
Res BW 1.0 MHz FVEW 1.0 MHz Sweep 50.00 ms (1001 pis) 12
s _— o ——
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. Occupied Bandwidth (20dB BW)

10.1. 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.

10.2.  Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

10.3. Limits
N/A

10.4. 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.

10.5.  Uncertainty

* 150Hz

Page: 84 of 101



E4 QuieTek Report No. 12A070R-RFUSP43V01

10.6.  Test Result of Occupied Bandwidth

Product : Notebook PC
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
00 2402 1120 - NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
X RL RF =g AC | | SENSE:INT]| ALIGN ALUTO ‘05:38:12 PM Oct 31, 2012 F
[Center Freq 2.402000000 GHz .. Avg Type: Log-Pwr TRACE[12345 6 requency
= Trig:Free Run TYPE|I¥l bttt
I IFGain:Low #Atten: 30 dB Bl MMM L
MKkr2 2.401 42 GHzZ AltciTune
10 dBidiv__Ref 20.00 dBm -15.48 dBm
d 1
10 BV Center Freq||
00n 5 5 2.402000000 GHz
-100 ’ 5 15 45 dbm
200 )
e StartFreq|
2397000000 GHz
-40.0
P e e StopPreq|
00 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) R
| o T FTov | FUNCion T 0 Auto Man
2.401 98 GHz 455 dBm
2.401 42 GHz 16.48 dBm
2.40254 GHz 11553 dBm FreqOffset
0 Hz
IMSG STATUS
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Product Notebook PC
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
39 2441 1130 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0GQ  AC | | SENSE:INT ALIGN AUTO \05:47:08 PM Oct 31, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr WacE[i23456|  Freauency
&) Trig: Free Run TYPE |41 ettt
I IFGain:Low #Atten: 30 dB 27 [
Mkr2 2.440 41 GHZ AN D
10dBidiv__Ref 20.00 dBm -15.37 dBm
O
4 1
iy CenterFreq||
0.00 > 5 2.441000000 GHz
-100 " ~15 25 dom
=200 +
- StartFreq||
. y 2.436000000 GHz
-40.0 ; -
O e Stop Freg|
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ] CF St
ep
Res BW 100 kHz #FVBW 100 kHz 60600 ML
= e < [ v [ Fncrion | Auto Man
1] f 244114 GHz 4.77 dBm
N 1]°f 2.440 41 GHz -15.37 dBm
N 1°¢f 244164 GHz 1524 dBm Freq Offset
0 Hz

EY Y Y
M | O (0 |00 [~ [ [ |G (NS

=
@
2]

STATUS
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Product Notebook PC
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
78 2480 1150 -- NA
Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0Q  AC | | SEWSE:INT ALIGN AUTO |D5:52;24 PM Oct 31, 2012 Frequenc
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRecE[i25 456 quency
o) Trig: Free Run THPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNMNN
MKr2 2.479 40 GHzZ AR
10dBidiv__Ref 20.00 dBm -15.92 dBm
og
1
10y Center Freq||
0.00 > 5 2.480000000 GHz
+10.0 ‘ ~15.07 dom
200 4
L StartFreq||
2475000000 GHz
-40.0 —
500 - -
0.0 Stop Freq||
700 2485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ] P
ep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 50600 Miis
sell < [ v [ FUNCTION [ FUNCTION W Auto Man
1 N [1]Ff 2.480 14 GHz 493 dBm
N1[Ff 2.479 40 GHz 15.92 dBm
3[N[1[Ff 2.480 55 GH 15,69 dB|
i z i Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
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Product Notebook PC
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 1390 -- NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

d kL RF

S0& AC | | SENSE:INT) ALIGNAUTD |06:41:30 P Ot 31, 2012

enter Freq

Frequency

2.402000000 GHz | Avg Type: Log-Pwr TRACE &42 34586

T Trig:Free Run TYPE| W ekt
IFGain:Low #Atten: 30 dB DET|P NMNMNN

Mkr2 2.401 29 GHZ AULGTIDE
19gBidiv__Ref 20.00 dBm -19.26 dBm
il 1 CenterFreq||
0.00 ‘ 2.402000000 GHz
0.0 2 L3
. -18.93 dBm
=200 : .
L / \ Start Freq||
2397000000 GHz
-400
,SD D - - - —T P LY
B [P B Stop Freq||
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 00000 Mliz
| e Auto Man
f 2,402 14 GHz 1.07 dBm
f 2,401 29 GHz 1926 dBm
f 2.402 68 GHz 11921 dBm FreqOffset
0 Hz

STATUS
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Product : Notebook PC

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(irillezr)lt Level Requ(llie}?Z;Jmlt Result
39 2442 1390 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA
l RL RF SO0Q  AC | | SENSE:NT ALIGN AUTO |DA:49:16 PM Oct 31, 2012

enter Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
T~ Trig: Free Run THPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMMNN N
Mkr2 2.440 29 GHZ AltoTrine
1L%gB.fdiv Ref 20.00 dBm -18.24 dBm
100 ; CenterFreq(|
N i 2.441000000 GHz
100 2 Y3
‘ \ -18.12 dBm|
200 - ¢
200 StartFreq||
-~ o 2436000000 GHz
-40.0 —- ot fn fY
50 n I P T, v : = = n —_—
e i — Stop Freq|
700 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) i
| = | v | FUNCTION | FUNCTIONWIDTH FUNCTIO Auto Man
1 N [1[f 2.441 14 GHz 1.88 dBm
2 N[1]F 2.440 29 GHz -18.24 dBm
3 N|1[f 2.441 88 GHz -19.05 dBm Freq Offset
5 0Hz
6
7
g
9
10
11
12
IMSG STATUS
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Product Notebook PC

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

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

Channel No. Fr(el\(}llgil)cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
78 2480 1390 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0Q  AC | | SEWSE:INT ALIGN AUTO | D&i56:02 PM Oct 31, 2012 Frequenc
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRacE[io5 456 quency
o) Trig: Free Run THYPE M bt
I IFGain:Low #Atten: 30 dB DET|P NMNMNN
MKr2 2.479 29 GHzZ AR
10dBidiv__Ref 20.00 dBm -17.87 dBm
og
8.0 : CenterFreq||
000 2.480000000 GHz
100 2 3
‘ 4 -17 53 dBm|
200
L StartFreq||
2475000000 GHz
-40.0 -
500
0.0 Stop Freq||
700 2485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ] P
ep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 50600 Miis
| pefrAcfscl ¢ [ v [ FUNCTION [ FUNCTION W Auto Man
1[N [1]F 2.480 14 GHz 2.37 dBm
2 N f 2.479 29 GHz 17.87 dBm
3 M i1[Ff 2.480 68 GHz -18.01 dBm Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
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11.

11.1.

11.2.

11.3.

11.4.

11.5.

Occupied Bandwidth (6dB BW)

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

1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

Test Setup

RF Cable

FUT 1

SMA

Spectrum

Analyzer

Limits

The minimum bandwidth shall be at least 500 kHz.

Test Procedure

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure of Jan.
2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 1-5% of the emission bandwidth, VBW>3*RBW

Uncertainty

t 150Hz
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11.6.  Test Result of Occupied Bandwidth
Product Notebook PC
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit - BLE (GFSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1020 >500 Pass
Figure Channel 00:
® *uEW 300 kHz  Marker 2 O[T ]
20 : — - : : - Va"".P".-'I LT ) :
10 T - 3||l-"I-;r| 100 CH.

Center 2.4002 COR= 1 MAE=/S Span 10 MA=
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Product : Notebook PC

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit - BLE (GFSK) (2440MHz)

Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
19 2440 1153 >500 Pass

Figure Channel 19:

@ *RBW 300 kuz Marker 2 [Tl 1
Ty 1 M= -0_65 dim

wef 20 AHm *atr 30 dw SWr G e 435470000 H=
20 Marker| 1 |T1

LlL1 dRm
N alaanauonon ce-|EH

T
Markex| 3 [T1

1 FE
& ! N -0l &d ol
o 0l —0.43 dim 2440510000 Goe
—10
|y
n / \(
soE

Canter 244 OFF 1 MAE=S Span 1l MA=
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Product Notebook PC
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit - BLE (GFSK) (2480MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
39 2480 1050 >500 Pass
Figure Channel 39:
® “RRW 00 KRz Marker 2 LTI | .
20 — — - — — ML—{;:'LE;.-; [.;1 —
Eleé dhuu
10 T | 4sozsopon e |IEE
Markeo| 3 [T1

L0

A0

Canler .48 CHz 1 ME:/S Span 10 ME:
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12. Power Density
12.1. Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
X Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012
Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.
12.2.  Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
12.3.  Limits
The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any
3kHz bandwidth.
12.4.Test Procedure
The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure of Jan.
2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 100 kHz, VBW>300KHz, SPAN to 5-30 % greater than the EBW,
Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100
kHz =-15.2 dB).
12.5.  Uncertainty
* 1.27dB
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12.6.  Test Result of Power Density
Product : Notebook PC
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - BLE (GFSK) (2402MHz)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
00 2402 -9.880 < 8dBm Pass
Figure Channel 00:
® TTEE 100 :27 Marker 1 |T1 "J .
| C'.___:.‘fc.._ J—J.E 2 di — - — T - —
|
im0
(EE)

et "

Cenler 2.402 Goe 1 M=/ Span 10 MO:
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Product Notebook PC
Test Item Power Density Data
Test Site No.30ATS
Test Mode Mode 3: Transmit - BLE (GFSK) (2440MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
19 2440 -10.02 < 8dBm Pass

Figure Channel 19:

® FTEW 100 kA7 Marker 1 [T1 ]
*VEW 00 kAz 10.02 APm

et A.8 oRm *att i dR SWT L o ALATBnE0n0n CH=
GLLscl —-1502 JAu
-0
]
"
LVL

Cenler 2.449 Gz 1 MOx/s Span 10 MOx
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Product : Notebook PC

Test [tem : Power Density Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit - BLE (GFSK) (2480MHz)

Frequency Measurement Level Required Limit
Ch 1 No. Result
annet vo (MHz) (dBm) (dBm) esu
39 2480 -9.780 < 8dBm Pass
Figure Channel 39:

eniw 100 e
*ynw 300 k
" F

ket 4.8 dim * AT 30 dan s 5

Oftpet 1hLi2 OB
o

fy p PN AV

temtier 248 GHE 1 MH7S Hpan 10 MH=
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13. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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