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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name Infotainment System with Bluetooth
Trade Name VW

Model No. MIB GLOBAL ENTRY/STANDARD
FCCID. T8GA476

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

Internal PCB antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Power Cable

Non-Shielded, 1.0m

Antenna List

No.|[Manufacturer

Part No. Antenna Type Peak Gain

1 |[HARMAN

N/A Internal PCB antenna |3.0 dBi for 2.4 GHz

Note:

The antenna of EUT is conform to FCC 15.203.
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Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

1. The EUT is an Infotainment System with Bluetooth with a built-in Bluetooth transceiver.

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.
4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Mode 2: Transmit - 3Mbps (8DPSK)
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1.2.

Operational Description

The EUT is an Infotainment System with Bluetooth with built-in 2.4GHz Bluetooth
V2.1+EDR transceiver. The number of the channels is 79 in 2402-2480MHz. This device provides
three kinds of transmitting speed and modulation, respectively GFSK(1Mbps) / 7
/4ADQPSK(2Mbps) / 8DPSK(3Mbps). The antenna is Internal pcb antenna and provides diversity
function to improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 79 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.

The coordination of frequency hopping systems in any other manner for the express purpose
of avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters

is not permitted.
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord

1 Notebook PC DELL PPT N/A N/A

2 DC 12V Battery TRANE 12B50PE N/A N/A

3 IPod nano Apple Al1236 71.822204Y 0P N/A

4 FLASH Transcend JetFlash110 155422-2931 N/A

Signal Cable Type Signal cable Description

A |USB Cable Non-Shielded, 0.7m

B Power Cable Non-Shielded, 1.0m

C |Audio Cable Non-Shielded, 1.8m

1.4. Configuration of Tested System

D 12N
Battery

12

Notebook PO
in

Iixture EUT
(EUT)

FLASH
{4

1Poad
nano
3

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4.

(2) Execute the HCI Test 2 V0.99KX program on the EUT.
(3) Setup the test mode, the test channel, and the data rate.
4) Press OK to start the transmission.

(5) Verify that the EUT works correctly.
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1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) |860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded

from QuieTek Corporation’s Web Site: http://www.quietek.com/tw/ctg/cts/accreditations.htm
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

No.5-22, Ruishukeng,

Linkou Dist. New Taipei City 24451,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2.1.

2.2.

2.3.

2.4.

2.5.

Peak Power Output

Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2014
X Power Sensor Anritsu MA2411B/0738448 Jun, 2014

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
EUT RF Cable Power
[I:I] Meter
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

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

* 1.27dB
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2.6. Test Result of Peak Power Output

Product : Infotainment System with Bluetooth

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 1.48 1 Watt=30 dBm Pass
Channel 39 2441.00 1.66 1 Watt=30 dBm Pass
Channel 78 2480.00 2.03 1 Watt=30 dBm Pass
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Product : Infotainment System with Bluetooth

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 2.33 1 Watt=30 dBm Pass
Channel 39 2441.00 2.47 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.87 1 Watt=30 dBm Pass
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3. Radiated Emission

3.1. Test Equipment

The following test equipments are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.

XSite #3 |X Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul.,, 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2014
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

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

3.2. Test Setup
Below 1GHz

[FRP Dome | ﬁlm —
\ o [l |

o L

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
EUT antenna and turn table
Non-Conducted Table 1 was 3M regards to the v
standard adopted.
i
% |F ully soldered Metal Ground || To Controller

Te§t | To Receiverl
Receiver
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Above 1GHz

FRP Dome

The height of board
band or Dipole Antenna

was scanned from 1M
to 4M.

The distance between
EUT antenna and turn table
: ; was 3M regards to the

H tandard adopted.
standard adopte . —I.

| %l To Receiver| | Pre- _J

Amblifier

ll ll

3.3. Limits
> General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(/l[lﬁgcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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3.4.

3.5.

Test Procedure

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

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10, 2009 on radiated
measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 1GHz are made using broadband Bilog antenna and

above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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3.6. Test Result of Radiated Emission

Product Infotainment System with Bluetooth
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpvV/m dB dBuVvV/m
Horizontal
Peak Detector:
4804.000 2.512 41.570 44.081 -29.919 74.000
7206.000 9.510 39.930 49.440 -24.560 74.000
9608.000 10.393 40.720 51.114 -22.886 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.924 41.660 44.584 -29.416 74.000
7206.000 9.987 40.070 50.057 -23.943 74.000
9608.000 10.846 40.720 51.566 -22.434 74.000
Average
Detector:
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

AN

detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Infotainment System with Bluetooth
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.024 42.460 44.485 -29.515 74.000
7323.000 9.762 39.960 49.722 -24.278 74.000
9764.000 9.681 40.770 50.451 -23.549 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.487 42.160 44.648 -29.352 74.000
7323.000 10.375 40.090 50.465 -23.535 74.000
9764.000 10.314 40.710 51.024 -22.976 74.000
Average
Detector:
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Infotainment System with Bluetooth
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.582 42.440 45.022 -28.978 74.000
7440.000 10.555 39.980 50.535 -23.465 74.000
9920.000 10.206 40.780 50.986 -23.014 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 3.398 42.160 45.559 -28.441 74.000
7440.000 11.214 40.190 51.404 -22.596 74.000
9920.000 11.245 40.850 52.095 -21.905 74.000
Average
Detector:
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Infotainment System with Bluetooth
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 2.512 41.620 44.131 -29.869 74.000
7206.000 9.510 39.670 49.180 -24.820 74.000
9608.000 10.393 40.370 50.764 -23.236 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.924 41.490 44.414 -29.586 74.000
7206.000 9.987 40.690 50.677 -23.323 74.000
9608.000 10.846 39.710 50.556 -23.444 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN N

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Infotainment System with Bluetooth
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.024 41.650 43.675 -30.325 74.000
7323.000 9.762 39.610 49.372 -24.628 74.000
9764.000 9.681 40.390 50.071 -23.929 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.487 41.680 44.168 -29.832 74.000
7323.000 10.375 40.780 51.155 -22.845 74.000
9764.000 10.314 39.810 50.124 -23.876 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Infotainment System with Bluetooth
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.582 41.750 44.332 -29.668 74.000
7440.000 10.555 39.840 50.395 -23.605 74.000
9920.000 10.206 40.420 50.626 -23.374 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 3.398 41.580 44.979 -29.021 74.000
7440.000 11.214 40.770 51.984 -22.016 74.000
9920.000 11.245 39.840 51.085 -22.915 74.000
Average
Detector:
Note:

AN

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Infotainment System with Bluetooth

Test [tem : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

128.940 -7.390 42.555 35.165 -8.335 43.500
336.520 -3.399 40.279 36.880 -9.120 46.000
528.580 3.074 30.304 33.378 -12.622 46.000
615.880 2.813 23.643 26.456 -19.544 46.000
809.880 6.266 27.622 33.888 -12.112 46.000
949.560 7.036 21.490 28.526 -17.474 46.000
Vertical
156.100 -5.217 39.787 34.570 -8.930 43.500
311.300 -4.071 39.193 35.122 -10.878 46.000
540.220 2.169 28.008 30.177 -15.823 46.000
683.780 2.011 26.017 28.028 -17.972 46.000
809.880 3.026 27.225 30.251 -15.749 46.000
967.020 3.889 20.953 24.842 -29.158 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

SN

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product . Infotainment System with Bluetooth

Test [tem . General Radiated Emission

Test Site : No.3 OATS

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal

152.220 -7.926 42.179 34.253 -9.247 43.500
359.800 -0.226 36.165 35.939 -10.061 46.000
456.800 2.432 32.925 35.357 -10.643 46.000
600.360 3.472 25.742 29.214 -16.786 46.000
697.360 3.231 24.450 27.681 -18.319 46.000
809.880 6.266 27.056 33.322 -12.678 46.000
Vertical
185.200 -5.401 34.334 28.933 -14.567 43.500
383.080 0.195 30.667 30.862 -15.138 46.000
540.220 2.169 27.958 30.127 -15.873 46.000
720.640 -0.754 28.868 28.114 -17.886 46.000
807.940 3.361 26.339 29.700 -16.300 46.000
937.920 3.110 24.792 27.902 -18.098 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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4.1.

4.2.

4.3.

44.

4.5.

RF Antenna Conducted Test

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limits

According to FCC Section 15.247(d). In any 100 kHz 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 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

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

* 150Hz
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4.6. Test Result of RF Antenna Conducted Test

Product : Infotainment System with Bluetooth
Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -21.86

Reading Value |

i Sweep Time: Auto

10 F
20
30 F
40
50 4
60
70 ¥+
-80

dBm

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -22.03 Reading Value |
T

T T T T
10 F REW: 100k, VBW: 1M |
Sweep Time: Auto

dBm

GHz

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limit line: -21.88 Reading Value |
T

T T T T
10 F REW: 100k, VBW: 1M | ]
Sweep Time: Auto

dBm

5 10 15 20 25
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product
Test Item
Test Site
Test Mode

Infotainment System with Bluetooth
RF Antenna Conducted Test

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-21.74

Reading Value |
T

REW: 100k, VBW: 1M |
Sweep Time: Auto

dBm

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.46

Reading Value |
T

REBW: 100k, VBW: 1M |
Sweep Time: Auto

dBm

GHz

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-23.74

Reading Value |
T

REBW: 100k, VBW: 1M |
Sweep Time: Auto

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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5. Band Edge

5.1. Test Equipment
RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DXSite # 3 Bilog Antenna Schaftner Chase |CBL6112B/2673 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2014

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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5.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le —— N
[ gl
FRP Dome

The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.

H The distance between
EUT ; antenna and turn table
. H was 3M regards to the

H standard adopted.

To Receiver Pre-
Amplifier

ll ll
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5.3. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

5.4. Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find
the maximum emission, all of the interface cables must be manipulated according to ANSI
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
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.

5.5. Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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5.6.

Product
Test Item
Test Site
Test Mode

Test Result of Band Edge

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

RF Radiated Measurement (Horizontal):

50,0

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)

00 (Peak) 2363.400 33.718 25.207 58.925 74.00 54.00 Pass
00 (Peak) 2390.000 33.739 23.333 57.072 74.00 54.00 Pass
00 (Peak) 2400.000 33.753 33.868 67.620 -- -- --
00 (Peak) 2402.000 33.756 55.183 88.938 -- - --
00 (Average) | 2390.000 33.739 13.023 46.762 74.00 54.00 Pass
00 (Average) | 2400.000 33.753 25.816 59.568 -- -- --
00 (Average) | 2402.000 33.756 46.326 80.081 -- -- --
Figure Channel 00: Horizontal (Peak)

g oo \HWW

i e e . RO U

40.0 -

30,0

20,0

10.0

0.0 -

2340 000

2350000

Figure Channel 00:

120.0 -

2360.000 2270 000

2280 000

2300 000

2400.000

Fregquency (h{Hz)

Horizontal (Average)

2410000

2420000

2430000

2440 000

1100

100.0

Q0.0

80.0 -

700

60.0

Level{dBu¥im)

50,0

A40.0 -

300

20,0

10.0 -]

0.0-|

2340000

[T L

dete

2350000

2360.000 2370000

2380 000

2390.000

2400.000

Frequency (MHz)

, means this data is the worst emission level.

ction.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2410 000

2420000

3420000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

2440 000)
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Product Infotainment System with Bluetooth
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit
Channel No. | ypy ) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | XUl
00 (Peak) 2385.600 32.298 25.255 57.553 74.00 54.00 Pass
00 (Peak) 2390.000 32.267 22.831 55.098 74.00 54.00 Pass
00 (Peak) 2400.000 32.242 39.866 72.107 -- - --
00 (Peak) 2402.000 32.242 61.594 93.836 -- - --
00 (Average) | 2390.000 32.267 13.035 45.302 74.00 54.00 Pass
00 (Average) | 2400.000 32.242 31.149 63.390 -- -- --
00 (Average) | 2402.000 32.242 51.384 83.626 -- -- --

Figure Channel 00:

120.0 -

Vertical (Peak)

1100

100.0—|

90.0 -

80.0 -

700

G600 —|

50,0

LevelidBu¥/m)

40.0 -

30,0

20,0

10.0

0.0 -

2340 000

2350000

Figure Channel 00:

120.0 -

2360.000 2270 000

2280 000

2300 000

2400.000

Fregquency (h{Hz)

Vertical (Average)

2410000

2420000

2430000

2440 000

1100

100.0

Q0.0

80.0 -

700

60.0

Level{dBu¥im)

50,0

A40.0 -

300

20,0

10.0 -]

0.0-|

2340000

Note:

[T L

A e

2350000

2360.000 2370000

2380 000

2390.000

2400.000

Frequency (MHz)

, means this data is the worst emission level.

detection.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2410 000

2420000

3420000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

2440 000)
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Product
Test Item
Test Site
Test Mode

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2480.100 33.941 58.035 91.976 - - --
78 (Peak) 2483.500 33.951 24.765 58.715 74.00 54.00 Pass
78 (Peak) 2516.900 33.870 25.961 59.831 74.00 54.00 Pass
78 (Average) | 2480.100 33.941 48.654 82.595 - - -
78 (Average) | 2483.500 33.951 17.833 51.783 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
?D.D—wf \'|

50,0

LevelidBu¥/m)

40.0 -

30,0

20,0

10.0

0.0 -

2437500 2440000

2450

Figure Channel 78:

120.0 -

ooa 2460000

2470 000

2480 000

2400000

Fregquency (h{Hz)

2500000 2510000

Horizontal (Average)

2520 000

'2537 500

1100

100.0—|

90.0 -

80.0 -

700

G600 —|

LevelidBu¥/m)

50,0

40.0 -

30,0

20,0

10.0

0.0 -

2437500 2440000

Note:

SNk L=

detection.

2450 000

2460000

2470 000

2480 000

2400000

Fregquency (h{Hz)

2500000 2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product Infotainment System with Bluetooth
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit
Channel No. | ypy ) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | XUl
78 (Peak) 2480.100 32.569 63.193 95.762 -- - --
78 (Peak) 2483.500 32.586 26.430 59.015 74.00 54.00 Pass
78 (Peak) 2514.900 32.737 25.846 58.583 74.00 54.00 Pass
78 (Average) | 2480.100 -3.977 85.047 81.070 -- -- --
78 (Average) | 2483.500 -3.966 53.567 49.601 74.00 54.00 Pass
Figure Channel 78: Vertical (Peak)
120.0 -
110.0
100.0 -
Q0.0 |
80.0 -
. 700- { y
5 W
é S0 mewww«mw

50,0

40.0 -

30,0

20,0

10.0

0.0 -

2437500 2440000

Figure Channel 78:

1200 -

2450 000

2460000

2470 000

2480 000

2400000

Fregquency (h{Hz)

Vertical (Average)

2500000

2510000

2520 000

'2537 500

1100

100.0

Q0.0

8010

F0.0—|

600 —|

50.0-]

Level(dBuiim)

4010 —|

200

1/

200 -

100

0o-|

2437 500 2440000

Note:

@ ok 9

AN

detection.

2450 000

2460 000

2470 000

2480 000

2490 000

Frequency (MHz)

2500 000

2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product

Test
Test
Test

Item
Site
Mode

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)

00 (Peak) 2382.600 33.733 25.435 59.168 74.00 54.00 Pass
00 (Peak) 2390.000 33.739 23.825 57.564 74.00 54.00 Pass
00 (Peak) 2400.000 33.753 36.499 70.251 -- - --
00 (Peak) 2402.000 33.756 57.141 90.896 -- - --
00 (Average) | 2390.000 33.739 13.035 46.774 74.00 54.00 Pass
00 (Average) | 2400.000 33.753 25.290 59.043 -- -- --
00 (Average) | 2402.000 33.756 45.291 79.046 -- -- --
Figure Channel 00: Horizontal (Peak)

70.0 !

Gl D_MWWMMAWWL\MJ w’vﬂn\w

50,0

LevelidBu¥/m)

40.0 -

30,0

20,0

10.0

0.0 -

2340 000

2350000

Figure Channel 00:

120.0 -

2360.000 2270 000

2380 000

2300 000

2400.000

Fregquency (h{Hz)

Horizontal (Average)

2410000

2420000

2430000

2440 000

1100

100.0

Q0.0

80.0 -

700

=
= 500
2
T soo-
=
40.0 |
30.0]
20.0 ]
10.0]
0.0-
2340000
Note:
1.
2.
3.
4 [T L
5.
6.
dete

2350000

2360.000 2370000

2380 000

2390.000

2400.000

Frequency (MHz)

, means this data is the worst emission level.

ction.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2410 000

2420000

3420000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

2440 000)
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Product
Test Item
Test Site

Test

Mode

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)
RF Radiated Measurement (Vertical):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2375.000 32.372 24.526 56.898 74.00 54.00 Pass
00 (Peak) 2390.000 32.267 23.084 55.351 74.00 54.00 Pass
00 (Peak) 2400.000 32.242 43.052 75.293 - - -
00 (Peak) 2402.000 32.242 63.105 95.347 - - -
00 (Average) | 2390.000 32.267 13.044 45.311 74.00 54.00 Pass
00 (Average) | 2400.000 32.242 30.106 62.348 - - -
00 (Average) | 2402.000 32.242 50.150 82.392 - - -

Figure Channel 00:

120.0 -

Vertical (Peak)

1100

100.0—|

90.0 -

80.0 -

700

G600 —|

50,0

LevelidBu¥/m)

40.0 -

30,0

20,0

10.0

0.0 -

2340 000

2350000

Figure Channel 00:

120.0 -

2360.000 2270 000

2280 000

2300 000

2400.000

Fregquency (h{Hz)

Vertical (Average)

2410000

2420000

2430000

2440 000

1100

100.0

Q0.0

80.0 -

700

60.0

\

Level{dBu¥im)

50,0

A40.0 -

300

20,0

10.0 -]

0.0-|

2340000

Note:

[T L

A e

dete

2350000

2360.000 2370000

2380 000

2390.000

2400.000

Frequency (MHz)

, means this data is the worst emission level.

ction.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2410 000

2420000

3420000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

2440 000)
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Product
Test Item
Test Site
Test Mode

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2479.900 33.941 59.593 93.534 - - -
78 (Peak) 2483.500 33.951 25.634 59.584 74.00 54.00 Pass
78 (Average) | 2480.100 33.941 47.361 81.302 - - -
78 (Average) | 2483.500 33.951 17.998 51.948 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
700 —WW} Il\.

500

Level(dBu¥im)

40.0 -

30,0

20.0

10.0 |

0.0

2437500 2440000

Figure Channel 78:

120.0 -

2450 000

2460000

2470000 2480000

2490000

Frequency (hMHz)

Horizontal (Average)

2500000

2510000

2520.000

'2533 500

1100

100.0—|

90.0 -

80.0 -

700

G600 —|

LevelidBu¥/m)

50,0

40.0 -

30,0

20,0

10.0

0.0 -

2437500 2440000

Note:

A o e

2450 000

2460000

2470 000 2480 000

2400000

Fregquency (h{Hz)

, means this data is the worst emission level.

detection.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2500000

2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

[T L

'2537 500
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Product
Test Item
Test Site
Test Mode

Infotainment System with Bluetooth

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Vertical):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2480.100 32.569 64.696 97.265 - - -
78 (Peak) 2483.500 32.586 28.705 61.290 74.00 54.00 Pass
78 (Average) | 2480.100 -3.977 83.376 79.399 -- -- --
78 (Average) | 2483.500 -3.966 52.984 49.018 74.00 54.00 Pass

Figure Channel 78:

120.0 -

Vertical (Peak)

1100

100.0—

90.0 -

80.0

F0.0 -]

500

Level(dBu¥im)

40.0 -

30,0

20.0

10.0 |

0.0

SD'D_W

2437500 2440000

Figure Channel 78:

1200+

2450 000

2460000

2470000 2480000

2490000

Frequency (hMHz)

Vertical (Average)

2500000

2510000

2520.000

'2533 500

11004
1000
90,0
800
70,04
0.0 -

5004

40,0
3004

Level({dBu¥im)

17

2004
100
0o-

2433.500 2440.000

Note:

SAENANE I

2450000

2460.000

2470000 2480000

240,000

Frequency (MHz)

, means this data is the worst emission level.

detection.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

2500000

2510.000

2520.000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

[T L

2532 500
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6.1.

6.2.

6.3.

6.4.

6.5.

Channel Number

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014
Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Spectrum

Analyzer

Test Setup
RF Cable
EUT T
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

Page: 38 of 60



Quielek

Report No. 14C0593R-RFUSP0O1V00

6.6.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

Infotainment System with Bluetooth
Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2422-2441MHz

2402-2421MHz

o S— | [ - S— =
entar Freq 2411500000 GHz Fovm Type: LogBar Frequency anter Freq 2431500000 GHz Fvm Type:LogFwr Frequency
PNG:Fast ) Tng- FreaRun [t PNG:Fast ) Tng- FreaRun B
W Cainiz] arar SAren: 30 dB == o . WM Cain:] arar #Anten: 30 dB == '
Mkr2 2.421 00 GHZ] Auta Tune Mkr2 2.441 00 GHZ] Auta Tune
0geisic _Ref 20.00 dBm -2.34 dBm| 19 @i Ref 20.00 dBm -1.29 dBm|
ni— Center Freqll '""— .2 Center Freq)
neaf .; 2411600000 GHz A 2431600000 GHz
L 1 ¥ | ¥ T
startFreq|
e 2421600000 GHz,
_J_L ) Stop Freq
- 2441600000 GHz|
Start 2.40150 GHz Stop 242150 GH] rt 242150 GHz Stop 244150 GH] CF Step|
ERes BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts] es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts] 2.000000 MHz
Man|
CNEERE: a5 IR ENE—IRE
2 " = Freqomsetl] 3 " - = FreqOmset
4 ouzff 4 O Hz)
5 5
& &
r r
E] E]
] ]
10 10
] ]
Agicnl Spulum Andyss Sl SA = = uk Agicnl Spulum Andyss Sl SA = o
|Center Freq 2.451500000 GHz . A Type: Log-Par Frequency enter Freq 2.471500000 GHz . A Typs: Log-Far Frequency
PNk Tt (1 Trig: Free Run el - PHG: P 1,1 Trig: Free Rum
BHaln:Low SAtten: 30 dB - BH3ain:Low SAtten: 30 B
Mkr2 2.461 00 GHZ Auta Tune Mkr2 2.480 00 GHZ Auta Tune
j9gsiaie_Ref 20.00 dBm -1.87 dBm| 9 gsia Rl 20.00 dBm -2.44 dBm|
L -1 .; Center Freql ™| .4 3 Center Freq
uw z Gzl uw 2471500000 GHz
.- o S | .- ) 1 i i 1
= StartFreql =~ Start Freq
=n z cHz ffl-" z GHz
f_‘_ N Stop Freq ﬂ N Stop Freq
N 2251500000 Grzlffl 2.451500000 GHz|
Start 2.44150 GHz Stop 2.46150 GHZ] CF Step 246150 GHz Stop 2.48150 GH] CF Step|
rRes BW 100 kHz FVBW 100 kHz Sweep 2467 ms (1001 pis 2000000 MHz lizRes EW 100 kHz FVBW 100 kHz Sweep 2467 ms (1001 pis 2000000 MHz|
o M o M
o L T I S e T = e T -1
e £ 2.442 00 GHz -1.33 dBm e £ 2.462 00 GHz -1.03 dBm
= r3
Zn 1 245100 GHz 187 dEim Freqoffset | R2L-X 1 -2.44 gEm FreqOffset
g OH: g 0 Hz]
I I
7 7
] ]
3 3
10 10
11 11
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Product
Test Item
Test Site
Test Mode

Infotainment System with Bluetooth
Channel Number
No.3 OATS

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

T ——"ry =l T ——"ry == ]
entar Freq 2411500000 GHz Frequency entar Freg 2431500000 GHz Frequency
NG Fam T Trig: FreaRun “Tam T Trig: FreaRun
BHEain:Low SATEN: 30 0B BHzain:Low BATen: 30 d
Mkr2 2.421 00 GHZ] Auto Tune Mkr2 2.441 00 GHZ] Auto Tune
0geisic _Ref 20.00 dBm -1.45 dBm 19 @i Ref 20.00 dBm -1.26 dBm
i .2 Center Freql 77— e Center Freq)
il & 2411500000 GHzffl v | —| = GHz
e startFreq ff| " StartFreq
=n z cHz ffl-" 2421500000 GHz|
» stopFrealfl - StopFreq
2421500000 GHz| 2.441500000 GHz|
Start 240150 GHz Stop 242150 GHz CF Step|fflstart 2.42150 GHz Stop 244150 GHz CF Step
ERes BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts] 2.000000 MHz es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts] 2.000000 MHz
ot M ot M
Ee e T T e I —— e T -1
R EENE RN e R R EENE TNE—aE
" - = FreqOmset " - = FreqOmset
] ]
4 | orzff—4 | oHz,
5 5
7 7
E] E]
] ]
10 10
1 = 1 =
IE Tt g fom e e
|Center Freq 2.451500000 GHz . A Type: Log-Par Frequency enter Freq 2.471500000 GHz . A Typs: Log-Far Frequency
PN Fut 1,3 TrG: FreeRun ,. (, Tin: FreeRun
Wi SAnen: 30 dB . SAnen: 30 dB
Mkr2 2.461 00 GHZ] Auta Tune Mkr2 2.480 00 GHZ] Auta Tune
[ gsian _Ref 20.00 dBm -1.07 dBm| ggsia  Ref 20.00 dBm -0.78 dBm|
L -1 .2 Cemnter Freq(§l -1 2 Center Freq
nmf 2451500000 GHz ffl i) L] 2471500000 GHz|
“ Start Freq “ Start Freq
2441500000 GHz [ ¥ 2461500000 GHz|
‘: Stop Freqg| ﬂ Stop Freqg|
o 2451500000 cHz il 2481500000 GHz,
IStart 244150 GHz Stop 246150 GHz CF Step 246150 GHz Stop 248150 GHz CF Step
Res EW 100 kHz FVEW 100 kHz Sweep 2467 ms (1001 pts 2000000 M-z llrRes BW 100 kHz FVEW 100 kHz Sweep 2467 ms (1001 pts 2000000 MHz
Man| Man|
| e N S | FURCTISR | FNCTIONWITE]  FUToR L o R S I | FURCTISR | FNCTIONWITE]  FUToR L
1 t 2442 00 GHz 121d3m 1 t 2462 00 GHz -1.03 d2m
= r3
2 n 1 246100 GHz 107 gam Freqofiset 21 1 .76 g5m FreqOfiset
4 ouzff 4 O Hz)
5 E s E
A A
7 7
] ]
3 3
10 10
] ]
= — = —
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Separation

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

* 150Hz
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7.6. Test Result of Channel Separation

Product : Infotainment System with Bluetooth
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 753.3 Pass
39 2441 1000 >25 kHz 760.0 Pass
78 2480 1000 >25 kHz 753.3 Pass

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

Channel 00 2402MHz

ri Agilent Spectrum Analyzer - Swept SA [
'Xf RL [ RF \ 500 AC | | | SENSE:INT] | ALIGN AUTO |05:00:58 PMDec 29, 2014 E
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 LEALENEY
PNO: Wide (5 Trig: Free Run TYPE| M WARMAA-
IFGain:Low #Atten: 30 dB oer|P AN
Auto Tune
Mkr2 2.403 00 GHz
{0gBiiv _Ref 20.00 dBm -2.48 dBm
0o 1 ‘ 2 Center Freq(]
0o * 2.402000000 GHz
-10.0
. 2 : startFreq|
= 2.397000000 GHz
-40.0
-50.0
50.0 2 Stop Freq|
i 2.407000000 GHz
-70.0
Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #8weep 500.0 ms (1001 pts) 1.000000 MHz
oo TR e | FORCTION ] FUNCTON DT FUNCTON ViU il M
1| N f 2.402 00 GHz -2.08 dBm
B N [1(f 2.403 00 GHz -2.48 dBm
3 Freq Offset
= 0 Hz
7
8
9
10
11 &
« )
IMSG STATUS
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Channel 39 2441MHz

ﬁ Agilent Spectrum Analyzer - Swept SA == @\@_
| [ RF 50Q AC | | | SENSE:INT] | ALIGN AUTO [05:11:56 PMDec 29, 2014 F
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Puwr TRCE[12345 6 requency
PNO: Wide (0 1Tig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB nerlE N NN
Mkr2 2.442 00 GHZ] £4li0. THine
1o gl _Ref 20.00 dBm -1.59 dBm
100 1 2 Center Freq||
000 2.441000000 GHz
-100
. StartFreq(|
00 2.436000000 GHz
-40.0
-50.0
siiik Stop Freq||
2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| N A 1 N e A S | Man
1 2.441 00 GHz -1.59 dBm
2 N f 2.442 00 GH -1.59 dB
5 i i FreqOffset
4 0Hz
5 3
6
7
8
9
10
11 L
4 [ 13
IMSG STATUS
Channel 78 2480 MHz
rﬁ: Agilent Spectrum Analyzer - Swept SA B
m RL | RF 500 AcC | [ | SENSE:INT| | ALIGN AUTO |05:23:38 PM Dec 29, 2014 E
|center Freq 2.480000000 GHz - Avg Type: Log-Pwr TRACE[1 2345 6 TRAUENEY,
PNO: Wide 50 Trig: Free Run TYPE| M WIAAAA
IFGain:Low #Atten: 30 dB gt i lilis.
Mkr1 2.479 00 GHZ] Autg Tune
10 dBidiv__Ref 20.00 dBm -1.21 dBm
og
100 1 > CenterFreq
0m 2.480000000 GHz
-10.0
i StartFreq
-0 2.475000000 GHz
-40.0
-50.0
o StopFreq
i 2.485000000 GHz
-70.0

Center 2.480000 GHz Span 10.00 MHz

CF Step
1.000000 MHz|

| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1 001 pts)
|__

2.479 00 GHz -1.21 dBm

2 N f 2.480 00 GHz -0.90 dBm

3

4

5 =

6

7

8

9
10
11 -
« il v

MSG STATUS

Man

Freq Offset
0 Hz
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Product Infotainment System with Bluetooth
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 940.0 Pass
39 2441 1000 >25 kHz 940.0 Pass
78 2480 1000 >25 kHz 940.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz
ﬁ Agilent Spectrum Analyzer - Swept SA =R
| [ RE [sna  ac | | | SENSE:INT] | ALIGN AUTO  [05:39:32 PMDec 29, 2014
|center Freq 2.402000000 GHz [ Avg Type: Log-Pwr Tmacefiaasse|  Freauency
PNO: Wide 0 1rig: Free Run e [ e
IFGain:Low #Atten: 30 dB
Mkr2 2.403 00 GHzZ Aulln T
1L%B!div Ref 20.00 dBm -1.71 dBm|
0.0 1 2 Center Freq|]
0.0o : i 2.402000000 GHz
-100
. StartFreq(|
=0 2.397000000 GHz
-40.0
-50.0
B e Stop Freqj|
i 2.407000000 GHz
-70.0
Center 2.402000 GHz Span 10.00 MHZz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1,000000 MHz
| S S S B B N S U ] il
1] N f 2.402 00 GHz -1.85 dBm
§ N f 2.403 00 GHz -1.71 dBm FreqOffset
4 0 Hz|
5
6
7
8
9
10
11 i
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Channel 39 2441MHz
ﬁ Agilent Spectrum Analyzer - Swept SA == @\@_
| [ RF 500 AC | | | SENSE:INT| | ALIGN AUTO [05:52:47 PMDec 29, 2014
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Puwr meceliaasse|  Freauency
PNO: Wide (0 1Tig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB nerlE N NN
Mkr2 2.442 00 GHZ] £4li0. THine
1o gl _Ref 20.00 dBm -1.37 dBm
00 1 2 Center Freq|]
000 2.441000000 GHz
-100
. StartFreq(|
00 2.436000000 GHz
-40.0
-50.0
o Stop Freq||
I 2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| N e A 1 N e A S | Man
1 2.441 00 GHz -1.73 dBm
2 N f 2.442 00 GH 1.37 dB
5 i i FreqOffset
4 0Hz
5 3
6
7
8
9
10
11 L
4 [ 13
IMSG STATUS
Channel 78 2480 MHz
ﬁ Agilent Spectrum Analyzer - Swept SA E==] @@
m RL | RF |soe  ac | | | SENSE:INT| | ALIGN AUTO |06:07:15 PM Dec 29, 2014 F
|Center Freq 2.480000000 GHz - Avg Type: Log-Pur TRACE[1 7345 6 rRQuanty.
PNO: Wide 50 Trig: Free Run TYPE| M WA
IFGain:Low #Atten: 30 dB DET/P NNNNN
Mkr1 2.479 00 GHZ] AuteJune
1ggeidiy_Ref 20.00 dBm -0.93 dBm
10.0 1 > CenterFreq
0m 2.480000000 GHz
-10.0
i StartFreq
<l 2.475000000 GHz
-40.0
-50.0
e I StopFreq
i 2.485000000 GHz
-70.0
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1 001 pts) 1.000000 MHz
| N s s O A 100 N R AT [ M
1 2.479 00 GHz -0.93 dBm
2 N f 2.480 00 GH -0.80 dB
3 g i Freq Offset
4 0Hz
5 3
6
7
8
9
10
11 .
IMSG ISTATUS
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8.1.

8.2.

8.3.

8.4.

8.5.

Dwell Time

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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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8.6. Test Result of Dwell Time
Product Infotainment System with Bluetooth
Test Item 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) l(ilsg)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.890 13 50 0.75 0.301 0.4 Pass
2441 2.880 13 50 0.75 0.300 0.4 Pass
2480 2.890 13 50 0.75 0.301 0.4 Pass

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

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

CH 00 Transmission Time

CH 00 Time Interval between hops

Fregquency

p 1
MKr3 3.910 mS) ALRo Tung
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm -2.07 dBi
|
AT z 3 Center Freq|
o 2 anfid ] 2 GHz.
100
o 200
startFreql StartFreq)
00 2402000000 GHzfl 2 402000000 GHz|
]
e Stop Freq)| 4 ik "‘W Stop Freq)|
ol 2402000000 GHzll -5 2.402000000 GHz,
enter 2 Span 0 Hi|
i CF Steplices BW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
Hov W W N KW WK
OHz
Center 2.402000000 GHz Span 0 Hz
#VEW 1.0 MHz Sweep 50.00 ms (1001 pts)

Res BW 1.0 MHz

........

CH39 Time Interval between hops

Agiless Spoctrum hnalyres - Swept 54

.. T
Center Fraq 2441000000 GHz Fraguaiey
FHO: Fast o 1
Gaincl ow
MEKT3 7.130 mS) ALRo Tung
{ogeian_ Ref 20.00 dBm -1.69 dB
T Y 3 Center Freq
=11} (¥
2441000000 GHz;
000 o —_— —_— — B — ' . . —
StartFreq|
1o | 2441000000 GHz}
i bretatne] el Stop Freq
‘2441000000 GHz,
X0
enter 2.441000000 GHz Span 0 Hy|
CF Steplices BW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
N
W W Wl R W W W [ W M M M N
n q
5 0 Hz
(1
T
]
Center 2.441000000 GHz Span 0 Hz _ﬁ-‘
Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1z
s T e hesl s
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CH 78 Time Interval between hops CH 78 Transmission Time

Agllent Spoctrum A

Agilent Spoc Analyres - Swept Sk
AL 1 IGATD (0Era):11 PHDe: 30, 2004 1 IGATD  (0Era) 49PHDe: 30, 2004
v Type: Log-Pwr TAE[ 3345 6 g Type: LogPwr mAE[ zia5e| Frequency
TP s e LR AR
#attan: 30 B eerf NNNNN #atten: 30 B eErP NNNN N
MKr3 4.080 ms) Ao Ty
{ogeian_ Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm -2.06 dB
\I e 3 Center Freq
a0 am| . 2 GHz
100
e 200
afl ., StartFreq|
00 b 2 480000000 GHz|
200 W)"
u) | RER L Heratterd Stop Freq)|
m0 2.4B0000000 GHz
00
Span 0
Sweep 10.00ms (1001 pts)f| CF Step
NpoM (AN E W o | Nl W
OHz
Center 2480000000 GHz Span 0 Hz 10
Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
- p— s S—
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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Product Infotainment System with Bluetooth

Test Item Dwell Time

Test Site No.3 OATS

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

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lggf)th Number (ms) | Dutycycle (Sec) (Secy | Result

2402 2.890 13 50 0.75 0.301 0.4 Pass
2441 2.890 14 50 0.81 0.324 0.4 Pass
2480 2.890 13 50 0.75 0.301 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
(Duty cycle /79) * (79%0.4)

Dwell time =

CH 00 Time Interval between hops

Agllent 5

i Amalyres - Swept Sk

CH 00 Transmission Time

Fregquency

Res BW 1.0 MHz

#VBW 1.0 MHz

Sweep 50.00 ms (1001 pts)

........

Trig: Fras Ru v
#asten: 30 4B B ol
MKr3 5,970 mg|| ~ AutoTune
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm -5.02 dB
A A2 Center Freq
ag - 4 | 2402000000 GHz
{iloi]

Sa U tnr 1 it | e Ut st W a1 o et B 2o I o s 1 & e B e StartFreq)
1o | 2402000000 GHz
xo p«,gr Wbt StopFreq

2402000000 GHz,
X0
GHz Span 0
Sweep 10.00 ms (1001 pis)] CF Step
W |4 WoWo W Wn | M| W
Freq Offset yy q
OHz 5 OHz
[}
T
]
Center 2.402000000 GHz Span 0 Hz _ﬁ-‘
1z
usa

........

Apllent Spoctium Analyres - Swept Sk

LD
nter Fre

q 2.441000000 GHz
PG

Apllent Spoctium Analyres - Swept Sk
- - E

aq 2.441000000 GHz
PHO:

Trig: Fras Run

st
Wosiatiow ~ Bhtten30 48

Fregquency

.
MKr3 6.470 ms) Ao Ty
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm -3.92 dB
] 3 3 Center Freq,
1) - \'(.'J O - 2 GHz,
Ik e B e W e o F s [ e (T e B e i I i | O | StartFreq)
100 2441000000 GHz}
T
I 11 [
= %‘1 M"'w Stop Freq|
‘2441000000 GHz,
X0
enter 2.441000000 GHz Span 0
i CFStepfipes BW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
1N
AN N * N 1 T S WMo WY T
q n q
0 Hz 5 0 Hz
[}
T
]
Center 2441000000 GHz Span 0 Hz I }‘,’1
Res BW 1.0 MHz #VBIW 1,0 MHz Sweep 50.00 ms (1001 pts) | BRI
T um |
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CH 78 Time Interval between hops CH 78 Transmission Time
WL FF ET MEE 4T ) IGNATD (05:21: 43 PHDu: 30, 2014 A KL A ET MEE 4T 1 IGNATD (052308 PHDe: 30, 2014 A
enter Freq 2.480000000 GHz Avg Type: Log-Pwr mAE[ITI 58 TgHmEY: enter Freq 2.480000000 GHz Avg Type: Log-Par '“ﬁ'm-’ FELED) requency
Ao Ty MKr3 4.890 ms) Ao Ty
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm -4.49 dB
Center F 1 3 |3 Center Freq
100 2480000000 GHzl 000} — < 4 [} 2 GHz
100
i 20
1T ST M ey T T StartFr i Start Freq|
e 2480000000 GHz il | 2 480000000 GHz|
|

-] o
o o
=
i

Stop Fi Stop Freq)|
2480000000 GHzfll 0 2480000000 GHz
enter 2. GHz Span 0
i CFStepfipes BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
NETHENK] 1140 ms 450 dBm
n r ™ H i 8 He W Al " ” 1 : :gm fﬁ ggm
1 mE 1ii
Freq 4 q
0 Hz 5 0 Hz
(1
T
®
Center 2480000000 GHz Span 0 Hz 10
Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 50.00 ms (1001 pts) | KR

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

Page: 50 of 60



Quielek

Report No. 14C0593R-RFUSP0O1V00

9.1.

9.2.

9.3.

9.4.

9.5.

Occupied Bandwidth

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

Limits
N/A

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

* 150Hz
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9.6.

Product Infotainment System with Bluetooth
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1130 -- NA
Figure Channel 00:
ﬁ Agilent Spectrum Analyzer - Swept SA =
',xf RL | RF |50 ac | | | SENSE:INT| | ALIGN AUTO 104:54:10 PMDec 29, 2014
|Center Freq 2.402000000 GHz ] Avg Type: Log-Puwr TcElla3a5e|  Frequency
PNO: Wide (o 1rig: Free Run TYRE| M Wit
IFGain:Low  #Atten: 30 dB oET|P NNNNN
MKr2 2.401 44 GHZ Buto.Tune
{0 geiciv _Ref 20.00 dBm -22.16 dBm
00 Center Freq(]
om 2.402000000 GHz
-10.0 .2 3
(o0 = StartFreq(|
AL 2.397000000 GHz
-40.0
-50.0
i) Stop Freq||
i 2.407000000 GHz
-70.0
Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz,
| s S B S W7 7 W2 L R S o - | sl
1] N f 2.401 84 GHz -1.90 dBm
2| N f 2.401 44 GHz -22.16 dBm
3[ N f 2.402 57 GHz -22.14dBm Freq Offset
4 0Hz
5
6
7
8
9
10
11 B
IMSG STATUS

Test Result of Occupied Bandwidth
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Product : Infotainment System with Bluetooth
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1140 -- NA
Figure Channel 39:
rﬁ: Agilent Spectrum Analyzer - Swept SA o] =]
m RL | RF [50Q AC | | | SENSE:INT| | ALIGN AUTO 105:06:50 PMDec 29, 2014
|Center Freq 2.441000000 GHz | _. Avg Type: Log-Pwr TCE[[2345¢6|  redueney
PNO: Wide o Trig: Free Run TVPE| MWAAAKARAL
IFGain:Low  #Atten: 30 dB pdlid Sl Lin
Mkr2 2.440 43 GHZ] Ao Tune
{ogBiciv _Ref 20.00 dBm -22.19 dBm
00 T Center Freq(]
0 2.441000000 GHz
-10.0 ’2 3
e | Start Freq|
=00 / 2.436000000 GHz
-400
-50.0
i) e Stop Freqj|
I 2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
| N 150 e R - | it
1] N f 2.441 01 GHz -1.52 dBm
2N [ 1f 244043 GHz 2219 dBm
3N f 2.44157 GHz -22 35 dBm FreqOffset
4 0 Hz
5 s
6
7
8
9
10
11 L
IMSG STATUS
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Product : Infotainment System with Bluetooth
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
78 2480 1130 -- NA
Figure Channel 78:
rﬁ: ‘Agilent Spectrum Analyzer - Swept SA B
m RL | RF |50 AC | | | SENSE:INT| | ALIGN AUTO 105:17:21 PMDec 29, 2014
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr mcEllz3450|  Freauency
PNO: Wide o Trig: Free Run TVPE| MWAAAKARAL
IFGain:Low  #Atten: 30 dB oET|/P NNNNN
Mkr2 2.479 44 GHZ Auto.Tyne
g gidiv__Ref 20.00 dBm -20.76 dBm
10 1 Center Freq(|
0.00 2.480000000 GHz
-10.0 .2 3
200 . i ieding StartFreq|]
=00 ] 2.475000000 GHz|
-400 £
-50.0
L Stop Freq|]
I 2.485000000 GHz
-70.0
Center 2.180000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1,000000 MHz,
| S S S (1511 015 05 R S - | it
1] N f 2.480 01 GHz -0.76 dBm
2| N [ 1] ¢ 2.479 44 GHz -20.76 dBm
3| N f 2.480 57 GHz -21.26 dBm Freq Offset
4 0 Hz
5 3
6
7
8
9
10
11 i
IMSG STATUS
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Product : Infotainment System with Bluetooth
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1410 - NA
Figure Channel 00:
ﬁ Agilent Spectrum Analyzer - Swept SA =
',xf RL | RF |50 ac | | | SENSE:INT| | ALIGN AUTO 105:32:36 PMDec 29, 2014
|Center Freq 2.402000000 GHz - Avg Type: Log-Puwr TcElla3a5g|  Frequency
PNO: Wide (o 1rig: Free Run TYPE| M Wit
IFGain:Low  #Atten: 30 dB oET|P NNNNN
MKr2 2.401 30 GHZ Bun THng
{0 geiciv _Ref 20.00 dBm -22.15 dBm
00 T Center Freq(]
0o 3 2.402000000 GHz
100 .2 3 -
(o0 - StartFreq||
AL i 2.397000000 GHz
-40.0
-50.0
. Stop Freq|]
i 2.407000000 GHz
-70.0
iCenter 2.402000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz,
| i s S B S W7 1 W5 1 A S - | sl
1] N f 2.402 01 GHz -1.67 dBm
2| N f 2.401 30 GHz -22.15 dBm
3N f 2.40271 GHz -22.59 dBm FreqOffset
4 0Hz
5 g
6
7
8
9
10
11 B
IMSG STATUS

Page: 55 of 60



QlJ ieTe K Report No. 14C0593R-RFUSP0O1V00

Product : Infotainment System with Bluetooth
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1410 - NA
Figure Channel 39:
rﬁ: ‘Agilent Spectrum Analyzer - Swept SA B
m RL | RF [50Q AC | | | SENSE:INT| | ALIGN AUTO 105:46:03 PMDec 29, 2014
|Center Freq 2.441000000 GHz | _. Avg Type: Log-Pwr TiCE[[2345¢6|  redueney
PNO: Wide o Trig: Free Run TVPE| MWAAAKARAL
IFGain:Low  #Atten: 30 dB i Sl
MKkr2 2.440 30 GHZ Auto.Tyne
{ogBiciv _Ref 20.00 dBm -21.74 dBm
00 1 Center Freq(]
o ad 2.441000000 GHz
-10.0 4 -
2 3
e \ i B Start Freq||
=00 2.436000000 GHz
-40.0 - -
-50.0
- Stop Freq|]
I 2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
| N 150 e S - | it
1 N T 2.44100 GHz 124 dBm
2l N [ [ f 2.440 30 GHz -21.74dBm
3[ N f 2.44171 GHz -2193 dBm Freq Offset
4 0Hz
5 .
6
7
8
]
10
11 .
IMSG STATUS
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Product : Infotainment System with Bluetooth
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
78 2480 1410 - NA
Figure Channel 78:
rﬁ: Agilent Spectrum Analyzer - Swept SA o] =]
m RL | RF [50Q AC | | | SENSE:INT| | ALIGN AUTO 105:58:48 PMDec 29, 2014
|center Freq 2.480000000 GHz - Avg Type: Log-Pwr TcElrz3450|  Freauency
PNO: Wide o Trig: Free Run TVPE| MWAAAKARAL
IFGain:Low  #Atten: 30 dB i Sl Lih
Mkr2 2.479 30 GHZ Auto.Tyne
{ogBiciv _Ref 20.00 dBm -21.30 dBm
00 1 Center Freq(]
000 - 2.480000000 GHz
-10.0
2 3
[ ] ( 20770
e \ — Start Freqf|
=00 T 2.475000000 GHz
-400 £
-50.0
i Stop Freq|]
I 2.485000000 GHz
-70.0
Center 2.480000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1,000000 MHz,
| S S S 151 0505 R S - | el
1] N f 2.480 01 GHz -0.77 dBm
2| N [ 1] ¢ 2.479 30 GHz -21.30 dBm
3| N f 248071 GHz -21.57 dBm Freq Offset
4 0Hz
5 E
6
T
8
9
10
11 i
IMSG STATUS
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10. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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