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7.3.

7.4.

7.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 2400-2483.5 MHz bands, which use fewer
than 75 hopping frequencies, may employ intelligent hopping techniques to avoid interference
to other transmissions. Frequency hopping systems may avoid or suppress transmissions on
a particular hopping frequency provided that a minimum of 15 non-overlapping channels are
used.

For frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = the frequency band of operation

RBW = 1% of the span, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2011
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7.6. Test Result

Product Bluetooth 4.0 USB Dongle
Test Iltem Number of hopping frequency
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
i
Frequency Range Measure Level Limit
Result
(MHz) (Channels) (Channels)
2402 ~ 2480 79 >75 Pass

2401.5-2420.5MHz

Il Agilent Spectrum Analyzer - Swept SA
ZE-" 50 & | | | AT | SEMSEINT| | ALIGHAUTO |07:55:55PM Cict 11, 2012

[Start Freq 2.401500000 GHz | Avg Type: Log-Pwr T N Frequency
Input RE__ PNO: Fast (50 1rg:FreeRun Avg|Hold:>100/100 TYPE | ] A
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB DET|P PP MM N
Auto Tune
10 dBidiv  Ref 20.50 dBm |
Log
CenterFreq

2.411000000 GHz

0.500

I A T Wl I W W i
A YV VYV VIVVV VIV VTV |

Stop Frqu
2.420500000 GHz
-29.5

-395 CF Step
1.900000 MHz

Auto Man
495 ===

595 Freq Offset
0 Hz

65.5

Start 2.401500 GHz Stop 2.420500 GHz
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts)
IMSG STATUS
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2420.5-2440.5MHz
Il Agilent Spectrum Analyzer - Swept SA
E" 50 Q | | | AC | SENSE:INT| | ALTGH AUTO |DEI:Dl:5EIPM Octl11, 2012
[Stop Freq 2.440500000 GHz | Avg Type: Log-Pwr macElf 23455  Frequency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| 1] Witk
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB pEEP RPN
Auto Tune
10 dBidiv  Ref 20.50 dBm
Log
CenterFreq
105 2.430500000 GHz|
1
0.500
StartFreq
sl LLUP AU UM PUA CUA UL PUA DU TUR P 2acos00000 e
YV TV VTV VTV TV |
-195 1
Stop Frqu
2.440500000 GHz
-295
-395 CF Step
2.000000 MHz
Auto Man
-49.5
E95 Freq Offset
0 Hz
-69.5
Start 242050 GHz Stop 2.44050 GHz
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts)
IMSG STATUS

Page: 67 of 99



[ ]
QU IeTEK Report No : 129393R-RFUSP43V01

2440.5-2460.5MHz

Il Agilent Spectrum Analyzer - Swept SA
E" 50 & | | | AT | SEMSEINT ALIGHAUTO |02:07:49PM Cct 11, 2012

tart Freq 2.440500000 GHz | Avg Type: Log-Pwr macElf 23455  requency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| 1] Witk
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB = S
Auto Tune
10 dBidiv.  Ref 20.50 dBm
Log
CenterFreq
05 2.450500000 GHz|
|
0.500
StartFreq
ol LU PUA AU AR AUA AU A MU MU P 2 sscsoomo i
VYV VTV VYV VTV YV VTV |
-19.5
Stop Frqu
2.460500000 GHz
-29.5
-395 CF Step
2.000000 MHz
Auto Man
-49.5
E95 Freq Offset
0 Hz
-69.5
Start 2.44050 GHz Stop 2.46050 GHz
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts)
IMSG .STATUS.
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2460.5-2480.5MHz

Il Agilent Spectrum Analyzer - Swept SA
E" 50 & | | | AT | SEMSEINT ALIGHAUTO |08:13:15PM Cict 11, 2012

tart Freq 2.460500000 GHz | Avg Type: Log-Pwr macElf 23455  Frequency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| 1] Witk
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB = S
Auto Tune
10 dBidiv.  Ref 20.50 dBm
Log
CenterFreq
05 2.470500000 GHz|
|
0.500
StartFreq
ol LA PUAL AV AR MUA A U AU MU P 2 ssoscomo i
WY VVYYVIVVVY YV VTV |
-19.5
Stop Frqu
2.480500000 GHz
-29.5
-395 CF Step
2.000000 MHz
Auto Man
-49.5
E95 Freq Offset
0 Hz
-69.5
Start 2.46050 GHz Stop 2.48050 GHz
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts)
IMSG .STATUS.
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8. Carrier Frequency Separation
8.1. Test Equipment

The following test equipment is used during the test:

Carrier Frequency Separation / SR7

Instrument Manufacturer |Model No. Serial No Next Cal. Date

Spectrum Analyzer R&S FSP 100561 2013/02/19
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

8.2. Test Setup

Spectrum Analyzer

el
& og = EUT

Non-Conducted
Table

= (round Reference Plang ==

8.3. Limits

For frequency hopping systems shall have hopping channel carrier frequencies separated by

a minimum of 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever
is greater.

8.4. Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = wide enough to capture the peaks of two adjacent channels
Resolution Bandwidth (RBW) = 1% of the span, VBW = RBW
Sweep = auto, Detector function = peak, Trace = max hold

8.5. Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2011
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8.6. Test Result
Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 I Test Site ISR7
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.040 =0.744 Pass
Channel 00

Il Agilent Spectrum Analyzer - Swept SA

Z“ S0 9 | | | AT | SENSE:INT| | ALIGH AUTO |D?:4D:DQ PMOct11, 2012
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr mACEl1 23456  reduency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | 1] et
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB BERP PP NN N
AMKr1 1.04 MHZ AU TURS
10dBidiv_Ref 20.50 dBm -0.008 dB 1
it .1;_\2 - CenterFreq
0.500 1 2.402000000 GHz
195 :
Lo / \ StartFreq
' _ / \ 2.392000000 GHz
395
s vy M/ Tl ,\qﬂ-‘- ’ il i i |
495 = = ™ |
595 Stop Frqu
FOE 2.412000000 GHz
Center 2.40200 GHz Span 20.00 MHz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts
P ( pts) 2.000000 MHz
AR MODE[ TRCf SCL] % ] % | FUNCTION | FUNCTION WIDTH FUMCTION WaLUE Auto Man
A2 |2 | f () 1.04 MHz|{A) 0.008 dB
2l F [1[f 2.402 08 GHz 2,062 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
T
IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.000 =0.744 Pass
Channel 39

Tl Agilent Spectrum Analyzer - Swept SA

ZT S0 9 | | | AT | SENSE:INT| | ALIGH AUTO |D?:3El:41 PMOct11, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | 1 et
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB BERP PP NN N
AMKr1 1.00 MHZ AueTure
10 dBidiv__Ref 20.50 dBm -0.024 dB
og
e 1A2 - CenterFreq
0.500 Mo 2.441000000 GHz|
-9.50 |
195
! / \ StartFreq
295 4 3
/ \ 2.431000000 GHz
385 )
" 1 A m—— o -\MJ :;';”z_;,,_j‘h.l.l-.. ool (TE ]
-49 5 -
595 Stop Frqu
£95 2.451000000 GHz

Span 20.00 MHZ

CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
MER[ MODE] TRC] SCL] % | % | FUNCTION | FUNCTION WIDTH FUNCTION WALUE Auto Man
A2 |2 | f |(A) 1.00 MHz| {A) 0.024 dB
2 F [1]f 2.440 80 GHz -2.233 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
2
IMSG STATUS
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Tl Agilent Spectrum Analyzer - Swept SA

Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.000 =0.744 Pass
Channel 78

Z" 50 Q | | | AC | SEMSEINT| | ALTGH AUTO |07:27:03PM Cict 11, 2012
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | 1 et
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB =
AMKr1 1.00 MHZ AULO(TURE
10 dBidiv__Ref 20.50 dBm -0.023 dB
108 .1;_\2 - Center Freq|
R e i N S e _ 2.480000000 GHz
9,50 Bs ASE’(T\ |
195 / \
/ - \ StartFreq
-29.5
i/ T 2.470000000 GHz
395 i
i I W L T R |
-49.5 |~ - - -
595 Stop Frqu
£95 2.490000000 GHz
Center 2.48000 GHz Span 20.00 MHz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
RR[MODE[TREf el x| v | FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE Auto Man
A2 |2 | f |(A) 1.00 MHz| {A) 0.023 dB
2| F [1]f 2.47884 GHz -2.338 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
o
IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
mw/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.000 =0.896 Pass
Channel 00

Tl Agilent Spectrum Analyzer - Swept SA

Z‘. 50 Q | | | AC | SEMSEINT| | ALTGH AUTO |07:31:11PM Cict 11, 2012
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | M Il
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB =
AMKr1 1.00 MHzZ AN
10d8iciv_Ref 20.50 dBm -0.016 dB
|
it .11_\.2 - Center Freq|
0,500 — 2.402000000 GHz
9.50 // h‘\ |
195
295 / \ StartFreq
o 1 ¢ 1\ 2.392000000 GHz
- s o 1 o ) -_IJ .:"5-_\,,,_3\.‘\‘ﬂ-b_p-_ g el Lol i I
-49.5
595 Stop Frqu
595 2.412000000 GHz
Center 2.40200 GHz Span 20.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
MER[ MODE] TRC] SCL] % | % | FUNCTION | FUNCTION WIDTH FUMCTION WaLUE Auto Man
A2 |2 | f [{A) 1.00 MHz| (A} 0.016 dB
2 F [1[f 2.402 06 GHz -0.603 dBm
3 Freq Offset
5 OHz
6
7
8
9
10
1
12
IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
mw/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.000 =0.897 Pass
Channel 39

Tl Agilent Spectrum Analyzer - Swept SA

ZT 50 Q | | | AC | SENSE:INT| | ALTGH AUTO |D?:32:31 PM Oct 11, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TACE[ 03456 | reduency
input: RF PNO: Fast 50 Trig: Free Run Avg|Hold: 98/100 THPE | 1 et
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB BEEP RPN
AMKr1 1.00 MHZ Ao TURE
10d8iciv_Ref 20.50 dBm 0.007 dB
|
e 1A2 - Center Freq
0.500 Mf_’\ 2.441000000 GHz|
950
|
195 / \
Yo / \ StartFreq
39'5 j \ 2.431000000 GHz
[ PRy § . A i “"/ i-m:\:.\.-}""" yrod o I
-49.5
595 Stop Frqu
£95 2.451000000 GHz
Center 2.44100 GHz Span 20.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
MER[ MODE] TRC] SCL] % | % | FUNCTION | FUNCTION WIDTH FUMCTION WaLUE Auto Man
A2 |2 | f [{A) 1.00 MHz| (A} 0.007 dB
2| F [1]f 2.44104 GHz -0.827 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
T
IMSG STATUS
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Tl Agilent Spectrum Analyzer - Swept SA

Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
m/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.020 =0.896 Pass
Channel 78

Z"' 50 & | | | AT | SEMSEINT| | ALIGHAUTO |07:35:01PM Cict 11, 2012
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | M Il
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB pEPFEFNNY
AMKr1 1.02 MHZ AN
10d8iciv_Ref 20.50 dBm -0.012 dB
e 1A2 - Center Freq
0500 e 2.480000000 GHz
i ! / /A \\\\ I
195
Yo / \ StartFreq
39'5 / 2.470000000 GHz
. et L5 A - -='J:.. JM.J( o 1) B"ﬂn--.u I
-49.5
595 Stop Frqu
F95 2.490000000 GHz
Center 2.48000 GHz Span 20.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
AR MODE[ TRCf SCL] % ] % | FUNCTION | FUNCTION WIDTH FUMCTION WYALUE Auto Man
A2 |2 | f |(A) 1.02 MHz| {A) 0.012 dB
2| F |1 [f 2.479 04 GHz 0.950 dBm
3 Freq Offset
5 OHz
6
7
8
9
10
11
12
IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.040 =0.894 Pass
Channel 00

Tl Agilent Spectrum Analyzer - Swept SA

Z". 50 Q | | | AC | SEMSEINT| | ALTGH AUTO |07:29:22 PM Cict 11, 2012
[Center Freq 2.402000000 GHz _ | s Avg Type: Log-Pwr TRACE[123456 Frequency
input RF PNO: Fast ) rig: Free Run Avg|Ho.Ic!. 961100 T;E: E”E“’S“'m
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 JdB
AMKr1 1,04 MHZ AULO(TURE
10 dBidiv Ref 20.50 dBm | -0.018 dB
1 1A2 - CenterFreq
e —N= 2.402000000 GHz|
-9.50 i // ' \\ |
;2: / \ StartFreq
1 4 I\ 2:392000000 GHz
-395 : : = L o = {
-49.5
595 Stop Frqu
695 2.412000000 GHz

Span 20.00 MHZ

CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
MER[ MODE] TRC] SCL] % | % | FUNCTION | FUNCTION WIDTH FUNCTION WALUE Auto Man
A2 |2 | f |(A) 1.04 MHz| {A) 0.018 dB
2 F [1]f 2.401 96 GHz 0.504 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
2
IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.000 =0.895 Pass
Channel 39

Tl Agilent Spectrum Analyzer - Swept SA

Z‘-' 50 Q | | | | SEMSEINT| | ALTGH AUTO |07:27: 26 PM Cict 11, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TACE[ Da456| | reduency
input: RF PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | M Il
IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB =
AMKr1 1,00 MHZ AULO(TURE
10d8iciv_Ref 20.50 dBm -0.015 dB
!

e ‘11_\.2 - Center Freq
0,500 = 2.441000000 GHz|
i IR

T ]
195 / . \
295 / \ StartFreq

b 1/ |k 2.431000000 GHz
i i ks e this piy P -I-’j :'\.-\.-,:_\.,\J\,fm., - ]
-49.5
595 Stop Frqu
B85 2.451000000 GHz
Center 2.44100 GHz Span 20.00 MHZ CF Step

Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
MER[ MODE] TRC] SCL] % | % | FUNCTION | FUNCTION WIDTH FUMCTION WaLUE Auto Man

A2 |2 | f |(A) 1.00 MHz| {A) 0.015 dB

2| F [1]f 2.440 96 GHz 0.693 dBm

3 Freq Offset

5 0 Hz

6

7

8

9
10
11
12

IMSG STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit
Date of Test  |2012/10/11 [ Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.000 =0.896 Pass
Channel 78

Tl Agilent Spectrum Analyzer - Swept SA

Z". S0 9 | | | AT | SENSE:INT| | ALIGH AUTO |D?:2D:4E\ PMOct11, 2012
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 53456 Fraguency
Input: RE_ PNO: Fast G0 Trig: Free Run Avg|Hold:>100/100 THPE | M Mbb'
IFGain:Low #Atten: 30 dB Ext Gain: -0.50 dB BETIP P NN NN
AMKr1 1.00 MHZ Auto Tume
10 dBidiv Ref 20.50 dBm 0.003 dB
og
ke 142 x CenterFreq
:ou0 e 2.480000000 GHz
950 //A \\ |

StartFreq
2.470000000 GHz

495 - : —
595 Stop Frqu
FO5 2.490000000 GHz
Center 2.48000 GHz Span 20.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 200 ms (1001 pts) 5 000 itz
AR MODE[ TRCp SCL] % ] % | FUNCTION | FUNCTION WIDTH FUMCTION WYALUE Auto Man
A2 |2 | f |{A) 1.00 MHz| (A) 0.003 dB
2| F [1]f 2.478 96 GHz 0.741 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
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9.2.

Occupied Bandwidth

Test Equipment

The following test equipment is used during the test:

Occupied Bandwidth / SR7

Instrument

Manufacturer

Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

R&S

FSP

100561

2013/02/19

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

Spectrum Analyzer

=Eg

o0 e

EUT

Non-Conducted
Table

= (round Reference Plang ==
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9.3.

9.4.

9.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 5725-5850 MHz bands. The maximum 20 dB
bandwidth of the hopping channel is 1 MHz.

For 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 Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

The EUT should be transmitting at its maximum data rate.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2011
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9.6. Test Result
Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.127 -- Pass
Channel 00

| | AC

| SEMSEINT]| |

ALIGNAUTO

|06:58:41PM Oct 11, 2012

[Center Freq 2.402000000 GHz

Input: RF
#IFGain:Low

Center Freq: 2.402000000 GHz
T3 Trig:Free Run
#&tten: 30 dB

Radio Std: None

Avg|Hold:>10/0
Ext Gain: .50 dB

Radio Device: BTS

Freq/ Channel

CenterFreqj
2.402000000 GHz

10 dBidiv Ref 20 dBm
Log
10
0
10 /_//_\_/\—P\
20 Kot \’\
a0 // \\\
40 - ~
&0 Wmﬂ""r}/ \\\mn
PP Ry Mgl ——
-60
-70
Center 2.402 GHz Span 5 MHz
Res BW 100 kHz #/BW 100 kHz #Sweep 200 ms|
Occupied Bandwidth Total Power 3.19 dBm
997.01 kHz
Transmit Freq Error -57553 Hz OBW Power 99.00 %
x dB Bandwidth 1.127 MHz x dB -20.00 dB

IMSG

STATUS

CF Step
500.000 kHz

Auto Man
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.127 -- Pass
Channel 39

Il Agilent Spectrum Analyzer - Occupied BW

| | AC

| SEMSEINT| |

ALIGNAUTO

|D6:56:59 PM Oct 11, 2012

[Center Freq 2.441000000 GHz

| Center Freq: 2.441000000 GHz

Radio Std: None

Freq/ Channel

CenterFreqj
2.441000000 GHz

CF Step
500.000 kHz
Auto Man

input: RF T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB Radio Device: BTS
10 dBldiv Ref 20 dBm
Log
10
0
10 )/k/\_r\
20 4 o
230 // \\\
-40 N/’ =~
-50 - L"‘wa
. WW W“"“""\"‘MM
70
Center 2441 GHz Span 5 MHz
Res BW 100 kHz #VBW 100 kHz #Sweep 200 ms]
Occupied Bandwidth Total Power 2.95 dBm
996.34 kHz
Transmit Freq Error -59282 Hz OBW Power 99.00 %
x dB Bandwidth 1.127 MHz x dB -20.00 dB

IMSG

STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
GFSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.128 -- Pass
Channel 78

Il Agilent Spectrum Analyzer - Occupied BW

| | AC

| SEMSEINT| |

ALIGNAUTO

|06:55:31PM Oct 11, 2012

[Center Freq 2.480000000 GHz

| Center Freq: 2.480000000 GHz

Radio Std: None

Freq/ Channel

CenterFreqj
2.480000000 GHz

Input: RF T Trig:Free Run Avg|Hold:> 10110
#IFGain:Low #&tten: 30 dB Ext Gain: .50 dB Radio Device: BTS
10 dBidiv Ref 20 dBm
Log
10
0
10 /_\—/\_r\l

-20

-30

-40

-50

B0

7o

Center 2.48 GHz
Res BW 100 kHz

#VBW 100 kHz

Span 5 MHz

#Sweep 200 ms]

CF Step
500.000 kHz

Auto Man

x dB Bandwidth

IMSG

Transmit Freq Error

Occupied Bandwidth

998.68 kHz

-60915 Hz
1.128 MHz

Total Power

OBW Power
x dB

2.87 dBm

99.00 %
-20.00 dB

STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
mw/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.358 -- Pass
Channel 00

gilent Spectrum Analyzer - Occupied BW

s0g |

| | AC

| SEMSEINT]| |

ALIGNAUTO

|06:50:27 PM Oct 11, 2012

enter Freq 2.402000000 GHz

| Center Freq: 2.402000000 GHz

Radio Std: None

Input: RF T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #&tten: 30 dB Ext Gain: .50 dB Radio Device: BTS
10 dBidiv Ref 20 dBm
Log
10
0
-0 P _f‘/\/\/\\

Freq/ Channel

CenterFreqj
2.402000000 GHz

-40
= Sy
& e VA
Center 2.402 GHz Span 5 MHz

Res BW 100 kHz #/BW 100 kHz #Sweep 200 ms|

Occupied Bandwidth Total Power 4.97 dBm

1.2314 MHz
Transmit Freq Error -86732 Hz OBW Power 99.00 %
x dB Bandwidth 1.358 MHz x dB -20.00 dB

IMSG

STATUS

CF Step
500.000 kHz

Auto Man

Page: 85 of 99



Quielek

Report No : 129393R-RFUSP43V01

Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
mw/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.359 -- Pass
Channel 39

Il Agilent Spectrum Analyzer - Occupied BW
| |

AC | SEMSEINT| |

ALIGNAUTO

|D6:51:48PM Oct 11, 2012

Freq/ Channel

|(—:enter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
input: RF T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB Radio Device: BTS
10 dBidiv Ref 20dBm
Log
m Center Freq(|
0 2.441000000 GHz
10 //‘Vf/\
-0
230 // \\\
-0
Ay S
0 J’KN\'\.M/ \K.a “‘/—‘V‘\‘L
. NMWMWWWH MM
70
CF Step
Center 2.441 GHz Span5MHz||, = °00000Hz
Res BW 100 kHz #VBW 100 kHz #Sweep 200 ms||—™—
Occupied Bandwidth Total Power 4.72 dBm
1.2320 MHz
Transmit Freq Error -88596 Hz OBW Power 99.00 %
x dB Bandwidth 1.359 MHz x dB -20.00 dB

IMSG

STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
mw/4-DQPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.358 -- Pass
Channel 78

Il Agilent Spectrum Analyzer - Occupied BW

AC | SEMSEINT| |

ALIGNAUTO

|06:53:03PM Oct 11, 2012

[Center Freq 2.480000000 GHz

| Center Freq: 2.480000000 GHz

Radio Std: None

Freq/ Channel

CenterFreqj
2.480000000 GHz

CF Step
500.000 kHz

Auto Man

input: RF T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #&tten: 30 dB Ext Gain: .50 dB Radio Device: BTS
10 dBidiv Ref 20dBm
Log
10
]
-0 ///“‘v_/—/\
-0
230 J/ \\
-0 / Ao ]
0 oy ||‘4-4..““_;}/\““\\L
i ,r"wr ~ Ww\u
-60
70
Center 2.48 GHz Span 5 MHz
Res BW 100 kHz #VBW 100 kHz #Sweep 200 ms]
Occupied Bandwidth Total Power 4.62 dBm
1.2319 MHz
Transmit Freq Error -90397 Hz OBW Power 99.00 %
x dB Bandwidth 1.358 MHz x dB -20.00 dB

IMSG

STATUS
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
00 2402 1.354 -- Pass
Channel 00

gilent Spectrum Analyzer - Occupied BW

s0g |

| | AC

| SEMSEINT]| |

ALIGNAUTO

|D6:48:28PM Oct 11, 2012

enter Freq 2.402000000 GHz

| Center Freq: 2.402000000 GHz

Radio Std: None

Freq/ Channel

CenterFreqj
2.402000000 GHz

Input: RF T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB Radio Device: BTS
10 dBidiv Ref 20 dBm
Log
10
0
-0 /w\/\tr‘——"\
20 / \
230 j’/ \K\
-40
o p—
- WW«N"HJ WW
70
Center 2.402 GHz Span 5 MHz
Res BW 100 kHz #/BW 100 kHz #Sweep 200 ms|
Occupied Bandwidth Total Power 4.99 dBm
1.2089 MHz
Transmit Freq Error -39467 Hz OBW Power 99.00 %
x dB Bandwidth 1.354 MHz x dB -20.00 dB

IMSG

STATUS

CF Step
500.000 kHz

Auto Man
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
39 2441 1.356 -- Pass
Channel 39

Il Agilent Spectrum Analyzer - Occupied BW

| | AC

| SEMSEINT| |

ALIGNAUTO

|D6:47:15PM Oct 11, 2012

[Center Freq 2.441000000 GHz

| Center Freq: 2.441000000 GHz

Radio Std: None

Freq/ Channel

CenterFreqj
2.441000000 GHz

input: RF T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Ext Gain: 0.50 dB Radio Device: BTS
10 dBldiv Ref 20 dBm
Log
10
0
e //»—\\r/‘\/\.r\ \
-20
230 // \\\
-40
a Tt
A0 ﬂ\wfmﬂf \%nvﬂ\
- «w-\-n-wl‘-wuf“’./ \\WW
70
Center 2441 GHz Span 5 MHz
Res BW 100 kHz #VBW 100 kHz #Sweep 200 ms]
Occupied Bandwidth Total Power 4.77 dBm
1.2092 MHz
Transmit Freq Error -40960 Hz OBW Power 99.00 %
x dB Bandwidth 1.356 MHz x dB -20.00 dB

IMSG

STATUS

CF Step
500.000 kHz

Auto Man
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Product Bluetooth 4.0 USB Dongle
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2012/10/11 Test Site SR7
8-DPSK
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
78 2480 1.357 -- Pass
Channel 78

Il Agilent Spectrum Analyzer - Occupied BW

| | AC

| SEMSEINT| |

ALIGNAUTO

|D6:45:52 PM Oct 11, 2012

[Center Freq 2.480000000 GHz

| Center Freq: 2.480000000 GHz

Radio Std: None

Input: RF T Trig:Free Run Avg|Hold:> 10110
#IFGain:Low #&tten: 30 dB Ext Gain: .50 dB Radio Device: BTS

10 dBidiv Ref 20 dBm
Log

10

0

" /__\’/ﬂ‘/‘\/‘\"

=20 / \

40 ot S ]

£0 f*”\,f"“"‘*f N ™

-60

-70

Center 2.48 GHz
Res BW 100 kHz

#VBW 100 kHz

Freq/ Channel

CenterFreqj
2.480000000 GHz

Span 5 MHz
#Sweep 200 ms]

x dB Bandwidth

IMSG

Transmit Freq Error

Occupied Bandwidth

1.2104 MHz

-42225 Hz
1.357 MHz

Total Power

OBW Power
x dB

4.68 dBm

99.00 %
-20.00 dB

STATUS

CF Step
500.000 kHz

Auto Man
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10. Dwell Time

10.1. Test Equipment
The following test equipment is used during the test:

Dwell Time / SR7
Instrument Manufacturer |Model No. Serial No Next Cal. Date

Spectrum Analyzer R&S FSP 100561 2013/02/19
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

10.2. Test Setup

Spectrum Analyzer

amnll |
T oo= EUT

Non-Conducted
Table

= (round Reference Plang ==
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10.3.

10.4.

10.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
For frequency hopping systems operating in the 2400-2483.5 MHz bands. The average time
of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

For frequency hopping systems operating in the 5725-5850 MHz bands. The average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 30 second period.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = zero span, centered on a hopping channel

RBW = 1 MHz, VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak, Trace = max hold

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2011
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10.6. Test Result

Product Bluetooth 4.0 USB Dongle

Test Iltem Dwell Time

Test Mode Mode 1: Transmit

Date of Test 2012/10/11 Test Site SR7

Occupancy Time of Frequency Hopping System

A) 2402MHz Test Time Period: 0.4*79=31.6sec » Hopping Times Within 1sec: 5/20msec=250 /sec
The Maximum Occupancy Time Within 31.6sec: 0.003*(250/79)*31.6=0.3sec -
B) 2441MHz Test Time Period: 0.4*79=31.6sec > Hopping Times Within 1sec: 5/20msec=250 /sec
The Maximum Occupancy Time Within 31.6sec: 0.003*(250/79)*31.6=0.3sec -
C) 2480MHz Test Time Period: 0.4*79=31.6sec - Hopping Times Within 1sec: 5/20msec=250 /sec
The Maximum Occupancy Time Within 3.06sec: 0.003*(250/79)*31.6=0.3sec -

Test Result: The Average Occupancy Time of Each Highest > Middle and Lowest Channel Is Less Than

0.4sec > And Corresponds to The Standard -

Hop rate-2402MHz

Il Agilent Spectrum Analyzer - Swept SA

sog | | | AC | SENSE:INT]

| ALIGNAUTO |07:08:30PM Oct 11, 2012

ICenter Freq 2.402000000 GHz | Avg Type: Log-Pwr macElf 23455  Freduency
B = = T3 Trig:Free Run TPE [\l
GRS Gafenia0 dB Ext Gain: 0.50 dB per|P NNNNN
AMKr1 3.000 ms RO
10dBidiv_Ref 20.50 dBm -4.59 dB
05 CenterFreq
0.500 2.402000000 GHz|
| B . ' In i = |
-195
Yo StartFreq
' 2.402000000 GHz
-395
-49.5 T |
1A2
535 W J Stop Frqu
P | Py g2 Pty 2.402000000 GHz
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 100 kHz #VBW 100 kHz 650 500 kil
AMODE[TROLSC] X [ ¥ | FUNCTION | FUNCTIoNwDD Auto Man
A2 [ 1]t |(A) 3.000 ms|(A) 459 dB
2[ F [1]¢t 7.880 ms 60,95 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
[12
IMSG STATUS
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Hop rate-2441MHz

Il Agilent Spectrum Analyzer - Swept SA

Z‘" S0 9 | AT | SENSE:INTl ALIGH AUTO |D?:D?:24 PMOct 11, 2012
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr macElf 23455  Frequency
B = = T3 Trig:Free Run TPE [\l
GRS Gafenia0 dB Ext Gain: 0.50 dB per|P NNNNN
AMKr1 3.000 ms AN
10dBidiv_Ref 20.50 dBm -2.50 dB
05 CenterFreq
0.500 2.441000000 GHz|
-195
Yo StartFreq
' 2.441000000 GHz
-395
-49.5 ! {
1A2
535 H o ‘mr " Stop Frqu
_EQ_SPH W“\ 2 W’W hiv 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 100 kHz Sweep 20.00 ms (1001 pts) ; O(ﬁfogfﬁz'
MO TR L]l FONCTOn ] R |Auto Man
A2 1]t () 3.000 ms|(A) 250 dB
2 F (1]t 7.780 ms 2,69 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
IMSG STATUS
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Hop rate-2480MHz

Il Agilent Spectrum Analyzer - Swept SA

| AC |

SEMSE:INT]|

| ALIGNAUTO

|07:10:24 PM Oct 11, 2012

[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr macElf 23455  Frequency
B = = T3 Trig:Free Run TPE [\l
G e e  Gafenia0 dB Ext Gain: 0.50 dB per|P NNNNN
AMKr1 3.000 ms AULO(TURE
10dBidiv_Ref 20.50 dBm -1.14 dB
05 CenterFreq
0.500 2.480000000 GHZ|
-19.8
Yo StartFreq
' 2.480000000 GHz
-39.8
-49 5 |
585 Y 123 Stop Frqu
35 Ii{w w W §2 m‘w‘m mw 2.480000000 GHz
Center 2.480000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 100 kHz Sweep 20.00 ms (1001 pts) ; O(ﬁfogfﬁz'
WA[MODE ROl ool x| v [ FONCTON | DGR |Auto Man
AZ [ 1]t [{A) 3.000 ms|{A) -1.14 dB
2| F [1]¢t 8.060 ms £2.26 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
[12
IMSG STATUS

Note: Dwell time =time slot length * hop rate / number of hopping channels * period

Page: 95 of 99



