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1. General Information

1.1 Applicant

Quanta Computer Inc.
No.188,Wenhua 2nd Road, Guishan District ,Tao Yuan City, Taiwan

1.2 Manufacturer

Quanta Computer Inc.
No.188,Wenhua 2nd Road, Guishan District ,Tao Yuan City, Taiwan

1.3 Description of EUT

EUT Name........ccccveevreeennenn. :  Aftermarket radio

Model Name.........cccccuvennenne. . CP100

Brand Name........c...cccuvrnneen. : JBL

Trade Name ........cccccocvvenneen. :  Harman

Hardware Version................. : B

Software Version .................. o 1.1.9.2

Bluetooth Version................. . 2.1+EDR

Modulation Type .................. : l;ﬁszngFSK(leps), [V4-DQPSK(EDR 2Mbps), 8-DPSK(EDR
Frequency Range.................. : 2.402GHz - 2.480GHz (at interval of IMHz)
Channel Number................... 79

Antenna Type.....cccceeuvveeennnnne. : PCB Antenna

Antenna Gain............c........... . -5.2dBi

Extreme Voltages.................. . DCI12V

NOTE 1:

The EUT contains Bluetooth Module operating at 2.4GHz ISM band; the frequencies

allocated for the Bluetooth Module is F(MHz)=2402+1*n (0<=n<=78). The lowest, middle, highest
channel numbers of the Bluetooth Module used and tested in this report are separately 0 (2402MHz),
39 (2441MHz) and 78 (2480MHz).

NOTE 2:

For a more detailed description, please refer to Specification or User’s Manual supplied by

the applicant and/or manufacture.
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2.2

2.3

Facilities and Accreditations

Test Facility

Shanghai Morlab Communications Technology Co., Ltd. Morlab Laboratory is a third party
testing organization accredited by China National Accreditation Service for Conformity
Assessment (CNAS) according to ISO/IEC 17025. The accreditation certificate number is
L6644. A 9*6*6(m) fully anechoic chamber was used for the radiated spurious emissions test.

Environmental Conditions

Ambient temperature: 15~35°C
Relative humidity: 30~60%
Atmosphere pressure: 86-106kPa

Measurement Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by ISO.

Uncertainty of Conducted Emission: £1.76dB

Uncertainty of Radiated Emission:+3.16dB
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2.4 List of Equipments Used
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Service Simulator Anritsu MTS8852A 6K 00002788 2014.9.22 lyear
Spectrum Analyzer R&S FSU26 200880 2015.2.25 lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Power Splitter Mini-Circuits ZFRSC-183-S+ | 765001016 (n.a.) (n.a.)
Attenuator 1 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)
Full/Semi-Anechoie
Chamber Albatross 9m*6m*6m (n.a.) 2012.9.14 | 3year
EMI Test Receiver R&S ESCI 101351 2015.8.5 lyear
Antenna Schwarzbeck BBHA 9120C 9120C-384 2015.7.25 lyear
Antenna R&S HL562 100385 2015.6.17 lyear
Antenna R&S HF906 100565 2015.6.17 lyear
LISN Rohde&Schwarz ENV216 812744 2014.9.22 lyear
Personal Computer HP (n.a.) (n.a.) (n.a.) (n.a.)
Test Antenna-Horn Schwarzbeck BBHA9170 BBHA91970171 | 2014.9.22 lyear
Test Antenna-Log Schwarzbeck VULB 9163 9163-561 2014.9.25 lyear
Test Antenna-Loop Rohde&Schwarz HFH2-Z2 860004/001 2014.9.22 lyear

NOTE:

Equipments listed above have been calibrated and are in the period of validation.
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3. Test Standards and Results

According to the specifications of the manufacturer, the EUT must comply with the requirements of

the following standards:
CFR 47 Part 15 Subpart C

Remark:

ANSI C63.4-2009

FCC PUBLIC NOTICE DA 00-705

INDUSTRY CANADA RSS 247 Issue 1

INDUSTRY CANADA RSS GEN Issue 4

All test items were verified and recorded according to the standards and without any deviation

during the test.

Test items and the results are as bellow:

Ne FCC Rules IC Rules Test Type Limits Result
Number of Hoppi
1 15.247(2)(1) RSS-247 5.1(4) | THPCTORHOPPINE 1 5 75 0ps PASS
Frequency
2 15.247(b)(1) RSS-247 5.1(2) | Peak Output Power <0.125W PASS
3 15.247(a)(1) RSS-2475.1(1) | 20dB Bandwidth NA PASS
Carrier Frequency | >2/3 of 20dB
4 15.247(a)(1 RSS-247 5.1(2 PASS
@)1) @ Separation BW
Time of Occupancy <0.4sec in
5 15.247(a)(1 RSS-2475.1(4 PASS
@)1) @) (Dwell time) 31.6sec period
RSS-247 5.5 Conducted Spurious
15.24 <20dB PA
6 3247(d) RSS-GEN 8.10 Emission 0d 55
RSS-247 5.5
15.24 Band E <20dB PA
7 5.247(d) RSS-GEN 8.10 and Edge <20d SS
Conducted
8 15.207 RSS-GEN 8.8 pnouee 15.207(a) N/A
Emission
RSS-247 5.5 : . 15.209(a) &
9 15.247(d Radiated E PASS
@ RSS-GEN 8.9 |+ CHACCBIISSION 15 5 47(d)
Ant
10 | 15.203 &15.247(b) | RSS-GEN 7.1.2 wenna N/A PASS
Requirement
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4. Test Conditions Setting

The EUT has been associated with peripherals pursuant to ANSI C63.4-2009 and configuration
operated in a manner tended to maximize its emission characteristics in a typical application.

Frequency range investigated: conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic

of the highest fundamental frequency or to 40 GHz, whichever is lower).

Pre-scanned tests were conducted to determine the final configuration from all possible combinations.

The following tables are showing the test modes as the worst cases and recorded in this report.

TEST MODE
BT Data Rate / : AC Conducted
i Conducted Mode Radiated Mode o
Modulation Emission
Channel 00 2402 MHz | Channel 00 2402 MHz
Bluetg’thIl(Mbp > | Channel 39 2441 MHz | Channel 39 2441 MHz
Channel 78 2480 MHz | Channel 78 2480 MHz
Bluetooth EDR Channel 00 2402 MHz | Channel 00 2402 MHz
2Mbps Channel 39 2441 MHz | Channel 39 2441 MHz NA
n /4-DQPSK Channel 78 2480 MHz | Channel 78 2480 MHz
Bluetooth EDR Channel 00 2402 MHz | Channel 00 2402 MHz
3Mbps Channel 39 2441 MHz | Channel 39 2441 MHz
8-DPSK Channel 78 2480 MHz | Channel 78 2480 MHz
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5. 47 CFR Part 15C requirements

5.1 Antenna requirement

5.1.1 Applicable standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

5.1.2 Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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6. Test Result

6.1 Number of Hopping Frequency

6.1.1 Requirement
According to FCC section 15.247(a)(1)(ii1), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

6.1.2 Test Setup

Attenuator 1

Service Power EUT
Simulator Splitter
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power Splitter;
the RF load attached to the EUT antenna terminal is S00hm; the path loss as the factor is calibrated to
correct the reading. During the measurement, the Bluetooth Module of the EUT is activated and
controlled by the SS, and is set to operate under test mode transmitting 339 bytes DHS packages at
maximum power.
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6.1.3 Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies number employed is counted
to verify the Module’s using the number of hopping frequency compliance to Hopping Sequence and
Equal Usage of the channels

A. Test Verdict:

Frequency Block | Measured Channel Min. Refer to Verdict
(MHz) Numbers Limit Plot
2400 - 2483.5 79 15 Plot A PASS
B. Test Plot:

® “RBW 100 kHz
“VBW 100 kHz

Ref 9 dBm Att 35 dB SWT 10 ms

=y
e}

=
>
x
T
T
=
o

B TIFLTEAN

o Ly [Iifrepe

3DB

-90

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 14.AUG.2015 12:04:50

Plot A
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6.2 Peak Output Power
6.2.1 Requirement

According to FCC section 15.247(b)(1), for frequency hopping systems that operates in the 2400MHz

to 2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 0.125Watts.

6.2.2 Test Setup

See section 6.1.2 of this report.

6.2.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels are

selected to perform testing to verify the conducted RF output peak power of the Module.
A. Test Verdict:

Measured Output Peak Power(dBm) o
: Limit
Frequency Data Rate/Modulation ‘ Refer
Ch 1 Verdict
A (MHz) GFSK T 1o Plot
dBm
1Mbps
0 2402 -13.05 PASS | PlotA
39 2441 -15.53 30 PASS | PlotB
78 2480 -15.71 PASS | PlotC
Measured Output Peak Power(dBm) _
Data Rate/Modulation Lmit Ref
F a
Channel e Verdict et
(MHz) n /4-DQPSK to Plot
dBm
2Mbps
0 2402 -11.27 PASS | PlotD
39 2441 -14.04 21 PASS | PlotE
78 2480 -14.35 PASS | PlotF
Measured Output Peak Power(dBm) o
. Limit
F Data Rate/Modulation Refi
Channel e Verdict ot
(MHz) 8-DPSK to Plot
dBm
3Mbps
0 2402 -10.74 PASS | PlotG
39 2441 -13.71 21 PASS | PlotH
78 2480 -13.92 PASS | Plotl
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B. Test Plot:

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~13.05 dBm
Ref 9 dBm Att 35 dB SWT 2.5 ms 2.402032051 GHz

.

MAXH [ = o}

=

=-20

—-30

40

—-50

—-60

—-70

—-80

-90

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:07:13

Plot A

@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~15.53 dBm
Ref 9 dBm Att 35 dB SWT 2.5 ms 2.440703526 GHz

o

=y
)
=

WavGl --10

—-30

+-40

—-50

—-60

—-70

—-80

-90

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:08:01

Plot B
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@ *RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -15.71 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.479951923 GHz

o

|10

i

—-30:

—-40

—-50

—-60:

—-70

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:09:44

Plot C

@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~11.27 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.401751603 GHz

o

i~

--10

--20

—-30

+-40

—-50

—-60

—-70

—-80

-90

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:12:27

Plot D
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@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~14.04 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.440623397 GHz

o

MAXH [ o}

4 1

—-30

—-40:

3DB
—-50

—-60:

—-70:

—-80

-90

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:10:50

Plot E

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~14.35 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.479767628 GHz

o

--10 T

—-30

—-40

3DB
—-50

—-60

—-70

—-80

-90

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:10:27

Plot F
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@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~10.74 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.401751603 GHz

Lo LA

WavGl —-10 -

—-20

—-30

—-40

3DB
—-50

—-60

—-70

—-80

-90

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:12:44

Plot G

<§§> “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz ~13.71 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.440711538 GHz

Lo [ A

1o

fa

—-30

|40

3DB
—-50:

—-60:

—-70

—-80

-90

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:13:04

Plot H
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® *RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -13.92 dBm

Ref 9 dBm Att 35 dB SWT 2.5 ms 2.479871795 GHz

o

[A%NGl —-10

la H

—-30

—-60

—-70

—-80

-90

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 14.AUG.2015 12:13:28

Plot I
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6.3 20dB Bandwidth
6.3.1 Definition
The 20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

6.3.2 Test Setup

See section 6.1.2 of this report.

6.3.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels are
selected to perform testing to record the 20dB bandwidth of the Module.

A. Test Verdict

The maximum 20dB bandwidth measured is 1.150MHz according to the table below.

Modulation Channel Frequency (MHz) | 20dB Bandwidth (MHz) Refer to Plot
0 2402 0.929 Plot A
GFSK 39 2441 0.926 Plot B
78 2480 0.926 Plot C
0 2402 1.246 Plot D
n /4-DQPSK 39 2441 1.278 Plot E
78 2480 1.275 Plot F
0 2402 1.221 Plot G
8-DPSK 39 2441 1.278 Plot H
78 2480 1.275 Plot I
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B. Test Plot:

*RBW 30 kHz

Delta 3 [T1 ]

*VBW 300 kHz -0.07 dB
Ref 9 dBm Att 35 dB SWT 10 ms 929.487179496 kHz
Markgr 1 [T1]]
-33.54 dBm
Lo 2 40151402 m
Markgr 2 [T1]]
1 PN -13.29 dBm
—-10 M ~40T990385 GHZ
\4\\
~-30 T s
D1 -33.%29 d w\\
—-40 H v
/ \,\ﬂ‘\ 3DB
= ‘Jf’ "M\“W
—-60
—-70
—-80
| -90
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 14_.AUG.2015 12:17:11
(Plot A: Channel = 2402)
@ “RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.16 dB
Ref 9 dBm Att 35 dB SWT 10 ms 926.282051296 kHz
Markgr 1 [T1(]
-3%.21 dBm
L o 2 44651409, m
Markgr 2 [T1[]
4 P -15.30 dBm
--10 ] TAZ099(385 GHZ
| o0 /-"""J""\M/’\
-30 A// M\'\\,‘
J/;uj N
D1 -35.3 dB
| 40 - A'\‘W\\w
/ \h\\ 308
|50 ,JF \\k\‘
—-60
--70
—-80
| -90
Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 14_.AUG.2015 12:18:24

(Plot B: Channel = 2441)
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Date:

Date:

*RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.77 dB
Ref 9 dBm Att 35 dB SWT 10 ms 926.282051293 kHz
Markgr 1 [T1(]
-34.83 dBm
~0 e =
Markgr 2 [T1(]
-15.34 dBm
10 ] TA7999(385 GHZ
L_20 IRATSVWA
L IL/rerf ﬂ\*\m
30 — A
D1 -35.84 d \“M\M\
—-40

P

—-60:

—-70:

—-80

-90

Center 2.48 GHz

14_.AUG.2015 12:19:24

200 kHz/ Span 2 MHz

(Plot C: Channel = 2480)

*RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.22 dB
Ref 9 dBm Att 35 dB SWT 10 ms 1.246794872 MHz
Markgr 1 [T1(]
-33.39 dBm
Y 24013621 m
Markgr 2 [T1(]
-13.29 dBm
--10 7 -A0TO8 179 GAZ
o /(\ o
//,ava\/aJ”\\»{*J W \fxﬂv/\vv“\/.\\b\
—-30: T 1=

D1 -33729 dBm

-

——-60:

——70:

—-80:

-90

Center 2.402 GHz

14.AUG.2015 12:21:22

200 kHz/ Span 2 MHz

(Plot D: Channel = 2402)
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<§§> “RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.91 dB
Ref 9 dBm Att 35 dB SWT 10 ms 1.278846154 MHz
Markgr 1 [T1(]
-34.43 dBm
o 4463535646+
Markgr 2 [T1(]
1 PK -1%.25 dBm
MAXH S o} E 2 .440990385 GHzZ
~ b,
Myt rad WV Wl m)
o JMJNA,MI V«MNKN

e
D1 —:?i‘ 5 dBm \\
|40

——-60:

——70:

—-80

-90

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 14.AUG.2015 12:20:40

(Plot E: Channel =2441)

<§§> “RBW 30 KHz Delta 3 [T1 ]
*VBW 300 kHz -0.30 dB
Ref 9 dBm Att 35 dB SWT 10 ms 1.275641026 MHz
Markgr 1 [T1]]
-35%.37 dBm
-o s
Markgr 2 [T1]]
1 PK -1%.56 dBm
--10 ~A7999(385 GHZ

B N
-20 \’\’/ Vv \A,"-\JW
| s ;N NW
D1 -37.%6 dBm
40

e

~-60

~-70

-90

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 14.AUG.2015 12:20:04

(Plot F: Channel = 2480)
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@ “RBW 30 kHz Delta 3 [T1 ]

“VBW 300 KHz -0.41 dB

Ref 9 dBm Att 35 dB SWT 10 ms 1.221153846 MHz
Markgr 1 [T1]]

-31.77 dBm

Lo 2 46439462 H

Markgr 2 [T1]]

1 PK -11.84 dBm

m-10 7 7 A0T990385 GHZ

—-20 ,\/\I‘f\/"’\l\
D1 ;1/,]4 dBm
—-40

%u YA,

—-60

—=70

—-80

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 14.AUG.2015 12:22:07

(Plot G: Channel = 2402)

@ *RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -35.41 dBm
Ref 9 dBm Att 35 dB SWT 10 ms 2.440346154 GHz
Markegr 2 [T1]]
-1%.30 dBml
-0 — —
Deltg 3 [T1 ]
1 _PK] .13 dB
r-10 T- 278844154 VHZ]

INY

MAA\/’/ ‘\WJ\\’W

N
D1 -3B.3 dBm

—-60

—-20

—-30

T

—-70

—-80

-90

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 14.AUG.2015 12:22:38

(Plot H: Channel = 2441)
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Date:

“RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.48 dB
Ref 9 dBm Att 35 dB SWT 10 ms 1.275641026 MHz
Markgr 1 [T1](]
-3%.47 dBm|
-0 2-479349359—cH=1 IFN
Markgr 2 [T1]]
-1%.50 dBm
—-10 7 A79990385 GHZ

INY

| 0 A\ f N
A\

=5

1
D1 -3%.% dBm
--40

—-80

-90

Center 2.48 GHz 200 kHz/ Span 2 MHz

14.AUG.2015 12:23:07

(Plot I: Channel = 2480)
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6.4 Carried Frequency Separation

6.4.1 Definition

According to FCC section 15.247(a)(1), frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping
channel, whichever is greater.

6.4.2 Test Setup

See section 6.1.2 of this report.

6.4.3 Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels, the Module does have hopping channel carrier frequencies separated by a
minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.
So, the verdict is PASS.

A. Test Verdict:

Modulation | C*™id Fre?;e;;g Separation Limit (MHz) Ri‘:tto Result
GFSK 1004 mlmm;éﬁ;iﬁi&j Bthe | pita | pASS
n /4-DQPSK 1000 mlmm;éz];’fbgﬁii‘;ﬁ Bthe | ptB | PASS
8DPSK 1000 mlmm;z];’fb(;f j VSV i‘c’lrtﬁ/ 3the | piocc | pass
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B. Test Plot:

@ “RBW 30 KHz Delta 3 [T1 ]
*VBW 300 kHz -0.01 dB
Ref 9 dBm Att 35 dB SWT 15 ms -995.192307703 kHz
Markgr 1 [T1]|]
-16.82 dBm|
e . e
Deltg 2 [T1 ]}
1 _PK] .32 dB
-10 T-00480 (692 WMHZ]
3 1 2
AT Y 0\, ﬁ il A, A A\

AT T
Wl I G O RN

—-50

--60

—-70

—-80

-90

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 14.AUG.2015 12:26:54

(Plot A: GFSK Channel)

@ “RBW 30 kHz Delta 3 [T1 ]
*VBW 300 kHz 0.17 dB
Ref 9 dBm Att 35 dB SWT 15 ms -1.000000000 MHz
Markgr 1 [T1]]
-16.67 dBm
L o o 4q 856+
Deltd 2 [T1 }
1 PK -0.12 dB
--10 999-999999977 KAZ
3 2
el gon Mﬂ\ﬁ/lwﬂ‘w S
30
40
308
--50
--60
70
80
| -90
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 14.AUG.2015 12:29:21

(Plot B: 7 /4-DQPSK Channel)
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® “RBW 30 kHz Delta 3 [T1 ]
“VBW 300 kHz -0.10 dB
Ref 9 dBm Att 35 dB SWT 15 ms ~1.000000000 MHz
Markgr 1 [T1(]
-16.72 dBm
| o 2 44099¢:335—CH
Deltd 2 [T1 }
1 PK ~¢.16 dB
MAXH Y 949-999999977 KAZ
3 1 2
L 0 1 A I\ 'y } b A A g
T e el ™ oo d ¥
--40
3DB
50
60
--70
—-80
| -90
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 14.AUG.2015 12:30:40

(Plot C: 8DPSK Channel)
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6.5 Time of Occupancy (Dwell time)
6.5.1 Requirement

According to FCC section 15.247(a)(1)(ii1), frequency hopping systems in the 2400 - 2483.5MHz band
shall use at least 15 non-overlapping channels. 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. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

6.5.2 Test Setup

See section 6.1.2 of this report.

6.5.3 Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas:

DHS : {Total of Dwell} = {Pulse Time} * (1600 / 6) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}

The lowest, middle and highest channels are selected to perform testing to record the dwell time of

each occupation measured in this channel, which is called Pulse Time here.

A. Test Verdict:

Modulation Channel Pulse Time Total of Dwell Limit Result
ms Refer to Plot (ms) (ms)

GFSK 39 0.415 Plot A 4433 400 PASS

n /4-DQPSK 39 0.403 Plot B 43.04 400 PASS

8DPSK 39 0.415 Plot C 4433 400 PASS

B. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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® RBW 1 MHz Delta 3 [T1 ]
*VBW 1 MHz 0.02 dB
Ref 9 dBm Att 35 dB SWT 3.7 ms 1.257051 ms
Markgr 1 [T1]|]
-16.38 dBm
Lo 4+ 434249
Deltg 2 [T1 ]
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--10

415.064103 ps

N [ [

, ot il

—-70

—-80

-90

Center 2.441 GHz 370 ps/

Date: 14.AUG.2015 12:35:35

(Plot A: GFSK Channel = 2441)

® RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz -0.26 dB
Ref 9 dBm Att 35 dB SWT 3.7 ms 1.251122 ms
Markgr 1 [T1]|]
-17.22 dBm
0. £ 244
Deltg 2 [T1 ]}
LI -9.50 dB
M3l --10 203205128 1S
1 2 3
20
30
40
308
B M| !
60
--70
80
| -90
Center 2.441 GHz 370 us/

Date: 14.AUG.2015 12:36:15

(Plot B: 7 /4-DQPSK Channel = 2441)
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@ RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz 0.05 dB
Ref 9 dBm Att 35 dB SWT 3.7 ms 1.257051 ms
Markgr 1 [T1(]
-17.29 dBm
o 4 13+
Deltd 2 [T1 ]
1 PKay -0.28 dB
M=l --10 ZT5 064103 IS
1 2 3
3 i
[ ] v [~
L3
St
|60
70
--80
| %0

Center 2.441 GHz

370 ps/

Date: 14.AUG.2015 12:37:17

(Plot C: 8-DPSK Channel = 24410)
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6.6 Conducted Spurious Emissions

6.6.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

6.6.2 Test Setup

See section 6.1.2 of this report.

6.6.3  Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is from

30MHz to the 10™ harmonic of the fundamental frequency. The lowest, middle and highest channels
are tested to verify the spurious emissions.

A. Test Verdict

Measured Max Limit (dBm)
Frequency :
Channel (MHz) Out of Band Refer to Plot | Carrier Calculated | Result
z
Emission (dBm) Level | -20dBc Limit
0 2402 -43.87 Plot A1/A2 | -14.71 -34.71 PASS
39 2441 -43.05 Plot B1/B2 -15.48 -35.48 PASS
78 2480 -45.30 Plot C1/C2 -15.47 -35.47 PASS
B. Test Plot

Note: the power of the Module transmitting frequency should be ignored.
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@ “RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -43.87 dBm
Ref 9 dBm Att 35 dB SWT 300 ms 39.519230769 MHz
Markgr 1 [T1(]
-14_.71 dBm
Lo 2 46504 o
ME] --10

—=-20
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D1 -34.71 dBm

—-60

—-70:
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Date: 14.AUG.2015 12:47:29

Plot Al

® “RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz -33.41 dB
Ref 9 dBm Att 35 dB SWT 2.3 s 8.514423077 GHz
Markgr 1 [T1(]
~15.48 dBm
Lo 2 5685 PP
1 PK]
MED |10
1
120
L 130
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| 4 M N -
WJ&W‘WMWWWW“WW‘«M A~y M EIVN
- -60
L 70
80
=
Start 2 GHz 2.3 GHz/ Stop 25 GHz

Date: 14.AUG.2015 13:08:01

Plot A2
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*RBW 100 kHz
*VBW 100 kHz

Ref 9 dBm Att 35 dB SWT 300 ms

Marker 2 [T1 ]
-43.05 dBm
39.519230769 MHz

0

Markgr 1 [T1]]
-14.88 dBm

24437 -

—-20

--30

D1 -34.8$8 dBm

2 -40:

--80

-90

Start 30 MHz 297 MHz/

Date: 14.AUG.2015 13:00:16

Plot Bl

“RBW 100 kHz
*VBW 100 kHz

Stop 3 GHz

Delta 2 [T1 ]
-34.44 dB

Ref 9 dBm Att 35 dB SWT 2.3 s 14.522435897 GHz
Markgr 1 [T1(]
-14.57 dBm
0 240544 10 e
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| A A
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--60
70
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-90

Start 2 GHz 2.3 GHz/

Date: 14.AUG.2015 13:06:38

Plot B2
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@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -45.30 dBm
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Plot C1
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Date: 14.AUG.2015 13:05:13

Plot C2
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6.7 Band Edge
6.7.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

6.7.2 Test Setup

Cotmmunication
Antenna

/A

[
EUT

P

..r.r.r{..r.r.

Turn Table

—————
F

PORDIODOODORN

ARSI

Service Eecewver — Preamphfier
Suppler

The Bluetooth Module of the EUT is powered by DC 12V car battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.

6.7.3 Test Result

A. Conducted Band Edge:
Both hopping-on mode and hopping-off mode had been pre-tested and only the worst case (hopping
—off mode) is recorded in the test report.
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Ref
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(Plot A: GFSK Channel = 0)
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(Plot B: GFSK Channel = 78)
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Date:

Date:

*RBW 300 kHz Marker 1 [T1 ]

*VBW 300 kHz -14.20 dBm
Ref 9 dBm Att 35 dB SWT 2.5 ms 2.402115385 GHz
-0 |I!I
—-10: i
20 / {\
—-30

D1 -34.2 dBm
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|
\
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—-60:

—-70

——-80:

-90
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14.AUG.2015 13:14:11
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(Plot C: m/4-DQPSK Channel = 0)
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*VBW 300 kHz -17.14 dBm
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3 MHz/ Span 30 MHz

(Plot D: m/4-DQPSK Channel = 78)
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® “RBW 300 kHz Marker 1 [T1 ]
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(Plot F: 8DPSK Channel = 78)
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6.8 Conducted Emission

6.8.1 Requirement

According to FCC section 15.207 and RSS-GEN 7.2.4, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency within the band 150kHz to 30MHz shall not exceed the
limits in the following table, as measured using a 50uH/50Q line impedance stabilization
network(LISN).

Conducted Limit (dBp V)
F MH
requency range (MHz) Quai-peak Average
.15 - 0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

6.8.2 Test Description

Communication
Antenna

EUT { BT Module)
N - ';
B SN :
AN \ : Pulse Limi
' 3 . ulse Limuter
<80cm >} N \ . LISN
i ] -
bR § Recelver
oM 3 —0 O
A 3

Service /

Supplier

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane. EUT
was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2009

6.8.3 Test result
N/A, this device is powered by DC 12V car battery.
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6.9 Radiated Emission

6.9.1

Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).
According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions from
an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequenc Field Strength Measurement .

(I\C/IIHZ) 4 UV /m)g Distance (m) Limit(dBuV/m) Detector
0.009-0.490 2400/F(kHz) 300 / /
0.490-1.705 24000/F(kHz) 30 / /

1.705-30 30 30 / /

30 - 88 100 3 40 QP

88 -216 150 3 43.5 QP

216 - 960 200 3 46 QP
960 - 1000 500 3 54 QP
Above 1000 500 3 54 AV

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

6.9.2 Test Setup

Communication
Antenna

Test Antenna

7|

< 80cm > Turn Table

DTN

Service Receiver — Preamplifier

Supplier

Radiated Emissions below 30mhz
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Communication
Antenna

Test Antenna

Turn Table

RS
DTN, &

Service Receiver — Preamplifier
Supplier

Radiated Emissions 30-1000MHz

Communication
Antenna

Test Antenna

EUT

-"'f.n"'.l".n:'f.i':

i

DOOODODODBOR &

Turn Table

By

Service Eecewwver —{ Preamphfier
Supplier

Radiated Emissions above 1000MHz

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by DC 12V car battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
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test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna: In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz)
and Horn Test Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna
height is varied from 1m to 4m above the ground to determine the maximum value of the field strength,
the azimuth range of turntable was 0° to 360°, the receive antenna has two polarizations horizontal and
vertical. When doing measurements above 1GHz, the EUT was placed within the 3dB beam width
range of the horn antenna, and the EUT was tested in 3 orthogonal positions as recommended in ANSI
C63.4 for Radiated Emissions and the worst-case data was presented.

6.9.3 Test Result

A. Test Result for 9 kHz ~ 30 MHz:

Frequency Level Over Limit Limit Line
Remark
(MHz) (dBuV) (dB) (dBuV)
-- -- 10 -- See Note
Note:
a) The amplitude of spurious emissions that are attenuated by more than 10dB below the
permissible value has no need to be reported.

b) Distance extrapolation factor = 40 log (specific distance / test distance) (dB);
c) Limit line = specific limits (dBuV) + distance extrapolation factor.

B. Test Result for 30 MHz ~ 10th Harmonic

Channel 0 (2402MHz)

Frequency Level Limit Line Margin Antenna Result
(MHz) (dBuV) (dBuV) (dB) Polarization
119.86 22.17 46 -23.83 Horizontal PASS
258.91 26.47 46 -19.53 Horizontal PASS
510.69 28.43 46 -17.57 Horizontal PASS
2402.12 47.02 54 -6.98 Horizontal PASS
2898.19 13.17 54 -40.83 Horizontal PASS
5026.67 15.93 54 -38.07 Horizontal PASS
119.86 26.59 46 -19.41 Vertical PASS
256.52 29.73 46 -16.27 Vertical PASS
319.94 31.20 46 -14.80 Vertical PASS
2402.12 47.47 54 -6.53 Vertical PASS
2897.06 13.90 54 -40.10 Vertical PASS
5088.64 18.06 54 -35.94 Vertical PASS
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Channel 39 (2441 MHz)
Frequency Level Limit Line Margin Antenna Result
(MHz) (dBuV) (dBuV) (dB) Polarization
119.86 22.11 46 -23.89 Horizontal PASS
283.98 26.26 46 -19.74 Horizontal PASS
406.09 27.58 46 -18.42 Horizontal PASS
2440.75 47.12 54 -6.88 Horizontal PASS
2887.51 12.87 54 -41.13 Horizontal PASS
4738.50 16.06 54 -37.94 Horizontal PASS
119.86 26.24 46 -19.76 Vertical PASS
256.52 29.89 46 -16.11 Vertical PASS
319.94 30.75 46 -15.25 Vertical PASS
2440.86 47.78 54 -6.22 Vertical PASS
2860.11 12.86 54 -41.14 Vertical PASS
5003.29 18.13 54 -35.87 Vertical PASS

Channel 78 (2480MHz)

Frequency Level Limit Line Margin Antenna

.. Result

(MHz) (dBuV) (dBuV) (dB) Polarization
119.86 23.79 46 -22.21 Horizontal PASS
270.44 25.63 46 -20.37 Horizontal PASS
416.63 29.45 46 -16.55 Horizontal PASS
2480.68 47.49 54 -6.51 Horizontal PASS
3098.71 16.26 54 -37.74 Horizontal PASS
5769.02 19.21 54 -34.79 Horizontal PASS
119.86 27.69 46 -18.31 Vertical PASS
256.52 27.88 46 -18.12 Vertical PASS
674.17 31.36 46 -14.64 Vertical PASS
2480.55 4891 54 -5.09 Vertical PASS
4744.36 18.56 54 -35.44 Vertical PASS
5583.31 20.01 54 -33.99 Vertical PASS
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Annex A Photos of the EUT
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Annex B  Photos of Test Setup
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** END OF REPORT **
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