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1. General Information

1.1 Testing Laboratory

DT&C Co., Ltd.

The 3 m test site and conducted measurement facility used to collect the radiated data are located at
the 42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 17042.

The test site comply with the requirements of § 2.948 according to ANSI 63.4-2014.

- FCC MRA Accredited Test Firm No. : KR0034

www.dtnc.net
Telephone : + 82-31-321-2664
FAX : + 82-31-321-1664

1.2 Testing Environment

Ambient Condition

= Temperature +21°C~+25°C

= Relative Humidity 38% ~42%

1.3 Measurement Uncertainty
The measurement uncertainties shown below were calculated in accordance with requirements of ANSI
C63.4-2014 and ANSI C63.10-2013. All measurement uncertainty values are shown with a coverage factor

of k = 2 to indicate a 95 % level of confidence.

Test items Measurement uncertainty
Transmitter Output Power 1.0 dB (The confidence level is about 95 %, k = 2)
Conducted spurious emission 1.1 dB (The confidence level is about 95 %, k = 2)

Radiated spurious emission
(1 GHz Below)

Radiated spurious emission
(1 GHz ~ 18 GH2)

Radiated spurious emission
(18 GHz Above)

5.1 dB (The confidence level is about 95 %, k = 2)

5.4 dB (The confidence level is about 95 %, k = 2)

5.3 dB (The confidence level is about 95 %, k = 2)
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1.4 Details of Applicant

Applicant :  HYUNDAI MOBIS CO., LTD.
Address : 203 Teheran-ro, Gangnam-gu, Seoul, Korea, 135-977
Contact person : Seung Hoon Choe

1.5 Description of EUT

EUT DIGITAL CAR AUDIO SYSTEM
Model Name ADB10F2AN

Add Model Name ADB10F2AU

Serial Number Identical prototype
Hardware version 1.0

Software version 1.0

Power Supply DC 144V

Frequency Range 2402 MHz ~ 2480 MHz
Modulation Technique | GFSK, m/4DQPSK, 8DPSK
Number of Channels 79

Antenna Type Pattern Antenna

Antenna Gain PK: -0.05 dBi

1.6 Declaration by the applicant / manufacturer
-NA
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1.7 Information about the FHSS characteristics

- This Bluetooth module has been tested by a Bluetooth Qualification Lab, and we confirm the following :
A) The hopping sequence is pseudorandom
Note 1 : Pseudorandom Frequency Hopping Sequence Table as below:

Channel: 08, 24, 40, 56, 42, 54, 72, 09, 01, 11, 33, 41, 34, 42, 65, 73, 53, 69, 06, 22, 04,
20, 36, 52, 38, 46, 70, 78, 68, 76, 21, 29, 10, 26, 41, 58, 44, 60, 76, 13, 03, 11,
35, 43, 37, 45, 69, 77, 52, 71, 08, 24, 06, 24, 48, 56, 45, 46, 70, 01, 72, 06, 25,
33, 12, 28, 49, 60, 45, 58, 74, 13, 05, 18, 37, 49 etc

The System receiver have input bandwidths that match the hopping channel badwidths of

Their corresponding transmitters and shift frequencies in synchroniztation with the transmit
Ted signals.

B) All channels are used equally on average
C) The receiver input bandwidth equals the transmit bandwidth

D) The receiver hops in sequence with the transmit signal

- 15.247(g) : In accordance with the Bluetooth Industry Standard, the system is designed to comply with all
of the regulations in Section 15.247 when the transmitter is presented with a continuous data
(or information) system.

- 15.247(h) : In accordance with the Bluetooth Industry Standard, the system does not coordinate its

channels selection / hopping sequence with other frequency hopping systems for the express

purpose of avoiding the simultaneous occupancy of individual hopping frequencies by multiple
transmitters.

- 15.247(h) : The EUT employs Adaptive Frequency Hopping (AFH) which identifies sources of interference

namely devices operating in 802.11 WLAN and excludes them from the list of available

channels. The process of re-mapping reduces the number of test channels from 79 channels
to a minimum number of 20 channels.
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1.8 Test Equipment List

Type Manufacturer Model (y?/?;;?n%ed) Ng/);t/n? ?rl)gg;e SIN

Spectrum Analyzer Agilent Technologies | N9020A 17/07/17 18/07/17 US47360812
Spectrum Analyzer Agilent Technologies | N9020A 17/09/05 18/09/05 MY46471251
BlueTooth Tester TESCOM TC-3000C 17/12/26 18/12/26 3000C000396
DC Power Supply Agilent Technologies | 66332A 17/09/05 18/09/05 MY43000211
DC Power Supply SM techno SDP30-5D 17/12/26 18/12/26 305DKA013
Multimeter FLUKE 17B 17/12/26 18/12/26 26030065WS
Power Splitter Anritsu K241B 17/12/27 18/12/27 1301184
Signal Generator Rohde Schwarz SMBV100A 17/12/27 18/12/27 255571
Signal Generator Rohde Schwarz SMF100A 17/12/27 18/12/27 102341
Thermohygrometer BODYCOM BJ5478 18/01/03 19/01/03 120612-2
Loop Antenna Schwarzbeck FMZB1513 18/01/30 20/01/30 1513-128
BILOG ANTENNA Schwarzbeck VULB 9160 16/08/05 18/08/05 9160-3362
HORN ANT ETS 3117 16/05/13 18/05/13 140394
HORN ANT A.H.Systems SAS-574 17/07/31 19/07/31 155
PreAmplifier Agilent Technologies | 8449B 17/09/05 18/09/05 3008A02108
PreAmplifier TSJ MLA DLoK01- 18/03/05 19/03/05 1844539
EMI Test Receiver Rohde Schwarz ESR7 18/02/13 19/02/13 101061

WHKX12-2580-
High-pass filter Wainwright 3000-18000- 17/09/05 18/09/05 3

80SS

WHNX6-6320-
High-pass filter Wainwright 8000-26500- 17/09/05 18/09/05 1

40CC
\F/,\;)i(\;V: ;Zr?(tj?l\'/’i(ih Sensor Anritsu m:zziiig izt 1812727 igggggg
CABLE DTNC CABLE NA NA C-016-4
CABLE DTNC CABLE NA NA RF-81
CABLE Radiall TESETPRO3 NA NA RF-74
CABLE HUBER+SUHNER SUCOFLEX103 NA NA RF-75
CABLE Radiall TESTPRO3 NA NA RF-66
CABLE DTNC CABLE NA NA RF-61

Note: The measurement antennas were calibrated in accordance to the requirements of ANSI C63.5-2017.
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1.9 Summary of Test Results

FCC Part Limit Test Status
RSS Std. Gl (Using in 2400~ 2483.5 MHz) Condition | Note1
>= 25 kHz or
Carrier Frequency Separation >= Two thirds of the 20 dB BW, C
whichever is greater.
15.247(a) ] _
Number of Hopping Frequencies >=15 hops C
RSS-247(5.1)
20 dB Bandwidth N/A C
Dwell Time =< 0.4 seconds C
For FCC
=<1 Watt, if CHs >=75
Others =<0.125W
For IC
15.247(b) . o Outout P if CHs >= 75 Conducted .
RSS-247(5.4) ransmitter Qutput Fower =< 1 Watt For Cpnducted Power
=< 4 Watt For e.i.r.p,
Others
=< 0.125 W For Conducted Power.
=< 0.5 Watt For e.i.r.p
The radiated emission to any
15.247(d) Conducted Spurious Emissions 100 kHz of out-band shall be at C
RSS-247(5.5) P least 20 dB below the highest
in-band spectral density.
RSS Gen(6.6) Occupied Bandwidth (99 %) N/A NA
15.247(d)
15.205 & 209
RSS-247(5.5) Radiated Spurious Emissions FCC 15.209 Limits Radiated C Note2
RSS-Gen
(8.9 & 8.10)
15.207 i
AC Conducted Emissions FCC 15.207 Limits ACLIne 1 \anotes
RSS-Gen(8.8) Conducted
15.203 .
Antenna Requirements FCC 15.203 - C

RSS-Gen(8.3)

Note 1 : C = Comply

NC = Not Comply

NT = Not Tested

NA = Not Applicable

Note 2 : For radiated emission tests below 30 MHz were performed on semi-anechoic chamber which is correlated
with OATS.

Note 3 : This device is installed in a car. Therefore the power source is a battery of car.
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1.10 Conclusion of worst-case and operation mode
The EUT has three type of modulation (GFSK, m/4DQPSK and 8DPSK). Therefore all applicable requirements

were tested with all the modulations. And packet type was tested at the worst case(DH5).

Tested frequency information,
- Hopping Function : Enable

TX Frequency (MHz)

RX Frequency (MHz)

Hopping Band

2402 ~ 2480

2402 ~ 2480

- Hopping Function : Disable

TX Frequency (MHz)

RX Frequency (MHz)

Lowest Channel 2402 2402
Middle Channel 2441 2441
2480 2480

Highest Channel
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2. Maximum Peak Output Power Measurement

2.1 Test Setup
Refer to the APPENDIX I.

2.2 Limit
@] FCC Requirements

The maximum peak output power of the intentional radiator shall not exceed the following :

1. 815.247(a)(1), 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. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mWw.

2. 815.247(b)(1), For frequency hopping systems operating in the 2400 — 2483.5 MHz employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725 — 5805 MHz band : 1
Watt.

@] IC Requirements

1. RSS-247(5.4), For FHSS operating in the band 2400 - 2483.5 MHz, the maximum peak conducted output
power shall not exceed 1.0 W and the e.i.r.p. shall not exceed 4 W if the hopset uses 75 or more hopping
channels the maximum peak conducted output power shall not exceed 0.125 W and the e.i.r.p. shall not

exceed 0.5 W if the hopset uses less than 75 hopping channels

2.3 Test Procedure

1. The RF output power was measured with a spectrum analyzer connected to the RF Antenna connector
(conducted measurement) while EUT was operating in transmit mode at the appropriate center frequency, A
spectrum analyzer was used to record the shape of the transmit signal.

2. The peak output power of the fundamental frequency was measured with the spectrum analyzer using ;
Span = approximately 5 times of the 20 dB bandwidth, centered on a hopping channel
RBW = 20 dB BW
VBW = RBW
Sweep = auto
Detector function = peak

Trace = max hold
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2.4 Test Results

Modulation Tested Channel Fori%if\éiwgf reek Output Power
dBm mw dBm mw
Lowest 3.45 2.21 441 2.76
GFSK Middle 3.32 2.15 4.51 2.82
Highest 3.08 2.03 4.00 2.51
Lowest 1.85 1.53 5.10 3.24
m/4DQPSK Middle 1.69 1.48 5.26 3.36
Highest 1.45 1.40 4.75 2.99
Lowest 1.86 1.53 5.54 3.58
8DPSK Middle 1.71 1.48 5.68 3.70
Highest 1.48 141 5.20 3.31

Note 1 : The frame average output power was tested using an average power meter for reference only.
Note 2 : See next pages for actual measured spectrum plots.
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Peak Output Power

Agilent Spectrum Analyzer - Swept SA
R 1S0a AC | CORREC

Lowest Channel & Modulation : GFSK

PNO: Fast ()
IFGain:Low

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

" Atten:30 dB

#VBW 6.0 MHz

Trig: Free Run

Mkr1 2.401 980 GHz
4.41 dBm

Span 10.00 MHz
Sweep 1.000 ms (3001 pts)

MSG ﬁg STATUS

Peak Output Power

Agilent Spectrum Analyzer - Swept SA

L . 51 O~ i R R

PNO: Fast ()
IFGain:Low

Ref 20.00 dBm

Center 2.441000 GHz

#Res BW 2.0 MHz #VBW

Middle Channel & Modulation : GESK

ALIGNAUTO

Avg Type: Log-Pwr Frequency
Trig: Free Run
Atten: 30 dB i

Mkr1 2.440 907 GHz
4.51 dBm

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.436000000 GHz

Stop Freq
2.446000000 GHz

CF Step
1.000000 MHz

FreqOffset
0Hz

Span 10.00 MHz

6.0 MHz Sweep 1.000 ms (3001 pts)

fvse ESTATUS
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Peak Output Power

Agilent Spectrum Analyzer - Swept SA
R 1S0a AC | CORREC

PNO: Fast ()
IFGain:Low

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

Highest Channel & Modulation : GFSK

ALIGN AUTO 10:16:11 AM Apr03, 2018

" Atten:30 dB

#VBW 6.0 MHz

Avg Type: Log-Pwr Frequency

Trig: Free Run

Mkr1 2.479 940 GHz
4.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (3001 pts)

MSG ﬁg STATUS

Peak Output Power

Agilent Spectrum Analyzer - Swept SA

L = - OB | B GO R RE S

PNO: Fast ()

IFGain:Low

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

Lowest Channel & Modulation : m/4DQPSK

ALIGN AUTO

#VBW 6.0 MHz

Avg Type: Log-Pwr
Trig: Free Run
Atten: 30 dB
Mkr1 2.402 107 GHz
5.10 dBm

Span 10.00 MHz
Sweep 1.000 ms (3001 pts)

MSG E STATUS
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Peak Output Power

Agilent Spectrum Analyzer - Swept SA
R 1S0a AC | CORREC

PNO: Fast ()
IFGain:Low

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 2.0 MHz

Middle Channel & Modulation : m/4DQPSK

ALIGN AUTO 10:18:14 AM Apr03, 2018

" Atten:30 dB

#VBW 6.0 MHz

Avg Type: Log-Pwr Frequency

Trig: Free Run

Mkr1 2.441 043 GHz
5.26 dBm

Span 10.00 MHz
Sweep 1.000 ms (3001 pts)

MSG ﬁg STATUS

Peak Output Power

Agilent Spectrum Analyzer - Swept SA

L = - OB | B GO R RE S

PNO: Fast ()

IFGain:Low

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

Highest Channel & Modulation : m/4DQPSK

ALIGN AUTO

#VBW 6.0 MHz

MsG 1 Alignment Completed Ty starus

Avg Type: Log-Pwr
Trig: Free Run
Atten: 30 dB
Mkr1 2.479 850 GHz
4.75 dBm

Span 10.00 MHz
Sweep 1.000 ms (3001 pts)
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Peak Output Power Lowest Channel & Modulation : 8DPSK

T e CORREC ; ALIGH AUTO 10:24:04 AM Apr 03, 2018
Avg Type: Log-Pwr

Frequency
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB
Mkr1 2.401 937 GHz
5.564 d

Ref 20.00 dBm Bm

Center 2.402000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

MSG ﬁg STATUS

Peak Output Power Middle Channel & Modulation : 8DPSK

- R R B s CORREC B ALIGN AUTO 10:25:01 AM Apr 02, 2018
Avg Type: Log-Pwr

Frequency

B = Trig:Free Run
PNO: Fast () i
IFGain:Low _ Atten: 30 dB NN

Mkr1 2.440 910 GHz
Ref 20.00 dBm 5.68 dBm

Center 2.441000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

MSG E STATUS
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Peak Output Power Highest Channel & Modulation : 8DPSK

T e CORREC SENSE:INT| ALIGH AUTO 10:25:33 AM Apr 03, 2018
Avg Type: Log-Pwr

Frequency

PNO: Fast () 1rig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.479 937 GHz Auto Tune

Ref 20.00 dBm 590 dBm
CenterFreq
2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.485000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.480000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (3001 pts)

MSG ﬁg STATUS
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3.20dB BW & Occupied BW

3.1 Test Setup
Refer to the APPENDIX I.

3.2 Limit
Limit : Not Applicable

3.3 Test Procedure

1. The 20 dB bandwidth & Occupied bandwidth were measured with a spectrum analyzer connected to RF

antenna Connector(conducted measurement) while EUT was operating in transmit mode. The analyzer

center frequency was set to the EUT carrier frequency, using the analyzer.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using below setting:

RBW = 1% to 5% of the 20 dB BW & Occupied BW

VBW = 3 x RBW

Span = between two times and five times the 20 dB bandwidth & Occupied BW

Sweep = auto
Detector function = peak

Trace = max hold

3.4 Test Results

Modulation Tested Channel 20 dB BW (MHz) Occupied BW (MHz)
Lowest 0.888 -
GESK Middle 0.887 -
Highest 0.888 -
Lowest 1.314 -
m/4DQPSK Middle 1.312 -
Highest 1.312 -
Lowest 1.264 -
8DPSK Middle 1.264 -
Highest 1.259 -
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20 dB Bandwidth

Agilent Spectrum Analyzer. - Occupied BW
T e CORREC SENSEINT|

Lowest Channel & Modulation : GESK

ALIGNAUTO 10:05:42 AM Apr 03, 2018

Center Freq‘: 2.402000000 GHz
Avg|Hold: 2001200

—»— Trig:Free Run

#IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

#VBW 47 kHz

Occupied Bandwidth Total Power

870.17 kHz
-8.167 kHz OBW Power
887.7 kHz x dB

Transmit Freq Error
x dB Bandwidth

Radio 5td: None Frequency

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 3 MHz
Sweep 12.73 ms|

10.4 dBm

99.00 %
-20.00 dB

MSG EESTATUS

20 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW

| S =11~ WO EG

Middle Channel & Modulation : GESK

ALIGMAUTO 10:09:31 AM Apr 03, 2018

Center Freq: 2.441000000 GHz
Avg|Hold: 2001200

w» Trig:Free Run

#IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.441 GHz

#Res BW 15 kHz #VBW 47 kHz

Occupied Bandwidth Total Power

876.50 kHz
-9.149 kHz OBW Power
886.7 kHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Radic Device: BTS

CenterFreq
2.441000000 GHz

11.0 dBm

99.00 %
-20.00 dB
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