Report No.: 2020024R-RFUSP0O1V00 > D E K RA

FCC Test Report

Product Name |Car Audio
Model No. PI-4305A-A, PI-4306A-A
FCC ID. Q2ZPI4305A

Applicant |Clarion (M) Sdn Bhd

Address [Phase 3 FIZ,Bayan Lepas,Malaysia,11400

Date of Receipt |Feb. 04, 2020
Issued Date Mar. 06, 2020
Report No. 2020024R-RFUSPO1V00

Report Version V1.0

wn
o\ 1"t »

/

Testing Laboratory

3023

The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration report of the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.
The test report shall not be reproduced without the written approval of DEKRA Testing and Certification Co., Ltd.

Page: 1 of 75



Report No.: 2020024R-RFUSP0O1V00

D DEKRA

Test Report

Issued Date: Mar. 06, 2020
Report No.: 2020024R-RFUSP01V00

> DEKRA

Product Name Car Audio
Applicant Clarion (M) Sdn Bhd
Address Phase 3 FIZ,Bayan Lepas,Malaysia, 11400
Manufacturer Clarion Asia (Thailand) Co., Ltd.
Model No. PI-4305A-A, PI-4306A-A
FCCID. Q2ZPI4305A
EUT Rated Voltage |DC 12V (Power by Battery)
EUT Test Voltage DC 12V (Power by Battery)
Trade Name Clarion
Applicable Standard |FCC CFR Title 47 Part 15 Subpart C
ANSI C63.4: 2014, ANSI C63.10: 2013
Test Result Complied
Documented By IA?( A T un j
( Adm. Assistant / Ida Tung )
Tested By Tt Chuan j
( Senior Engineer / Ivan Chuang )
Approved By

LS

( Director / Vincent Lin )

Page: 2 of 75




Report No.: 2020024R-RFUSP0O1V00 > D E K RA

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION 5
1.1. EUT DESCIIPLION .....etteuiitieitetiittete sttt sttt ettt et ettt sttt e bt sb et e bt eat e tesbeeabe s bt ebt e bt ebeebtenbesbeeasenbesueens 5
1.2. OPerational DESCTIPLION. ... .ccuteitieiieeieeie et ettt ettt eete et e et e bt et esatesseesaeeenteesseeteesseesseesneesnseenseeseenseenses 7
1.3. Tested SYStEM DELAIIS......cccuiiiiiiiiiieciee ettt et e et ee et e e st e e e tbeesebeeestaeesbeessseeessseensseessaesssseensees 8
1.4. Configuration Of TeStEA SYSTEIM .....ecvviiiieiiiiiieiieiieie ettt e ete e ere b e e bt ebeesreestaestbeesseesseesseesseesseenens 8
1.5. EUT EXEICISE SOTEWATE ....viiiiiiiiiciieiieieeitet ettt et eeve e teesttestvesevessbeesseessaessaesssessseasseasseasseessessseensns 8
1.6. B LT 2 Vo3 1 1 USSP 9
1.7. List Of Test EQUIPIMENL.......eoitiiiiiitieiieeie ettt ettt ettt et e st e s st e satesateenteenseenseenseesseesanesnsenns 10
1.8. UTICEITAIINLY ..ottt ettt sttt et b ettt e bt et st a et s bt et e bt sbe et e bt esbesbesbt et sbeestebesueenee 11
2. CONDUCTED EMISSION . w12
2.1. TEST SETUP ©eeevvreeiiiie et eeteeetee ettt e et e ettt e st e e tteessseessteeessseessseeessseesssaeassseesssaesnsaeanssaesnseesssesansesenssesssseens 12
2.2. LIIMIIES 1.ttt ettt ettt et e st e st e st e et e e be e b e e stesaseasseanseensae st aeesbeanseanseensae s eeeheensaentennseenseensaenrean 12
2.3. TSt PTOCEAUIE ...c.vieiieiiieieettete ettt ettt st e st e et e este e se e seesseesssessseassaensaessaensaessaesssenssensseans 13
2.4. UTICEITAIINEY ..ottt sttt ettt b ettt e b et bt e a et s bt et e bt eb e et e e bt esbe st e sbe et sheemtenbesaeenee 13
2.5. Test Result of Conducted EMISSION ........coouiiiiiiiiiiiiiiiie ettt e st e st s s 14
3. PEAK POWER OQUTPUT ...cuciiiiiiiicninniicnsssssiossssssiosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 15
3.1 TEST SETUP +eeeuvieeiiie ettt ettt ettt ettt e s e ettt e et esbee e steeeabeeessteeasseesaseeesnseesaseeennteesnseesnseesnsnesanseesneeenns 15
3.2 LML ettt e h et b ettt e h et e h e et bt e a et b e et e et eat e bt bt ente bt eaeenee 15
33 TSt PTOCEAUIE .....eeiiviiiiiiieiee ettt ettt e bt e e e e e taeeesteeetaeesaseeeaseeessseesaseeessseenssessseeenes 15
3.4, UNCEITAINEY ©oetvieeiieeeiiieeite ettt e et ee ettt esbeeeteeesebeeesbeeetseessseeessseasssaeasseeesssaeasseeassseasseeassseasseeassessssesnnseen 15
3.5 Test Result 0f Peak POWET OULPUL........eeiciiiiiiieciieciieeciee ettt e eee e sve e et e eebeessbeeessaeeseseessseessneeenes 16
4. RADIATED EMISSION ....connriiiinnnnnicssssssiesssssssessssssosssssssosssssssesssssssosssssssssssssssssssssssssssssssssssssssssssnsss 18
4.1. L] AN 1S 1 o TSP URUTSRRPR 18
4.2. NS 1ottt ettt et e e et e e te e e et e e e ta e e ebe e e tae e tbeeetaeeeabeeantaeetbeeetseeeabeeetaeeanreeeraeenes 19
4.3. TSt PTOCEAUIE .....eoiiviiiiiiieiee ettt ettt et e e et e et e e tteeeateeeaseesaseeeaseeesssassaseeessaeenssesenseeenes 20
4.4, UNCEITAINEY 1oetvieeiiieiiiieeiee et eetee ettt esteeeteeesabeeesbeeessaeessseeessseassaessseeesssaeasseeansseassaeassseesseessseeessasnnseenn 20
4.5. Test Result of Radiated EMISSION ........ccviiiieiieiiiiiieiieiieieesieeseesaesaeeveebeebeebeesaesaesssessseessesenesssenns 21
5. RFANTENNA CONDUCTED TEST .....ccoccivninninssenssenssanssasssssssssssssssossss 37
5.1 TEST SETUP ittt ettt et ettt e be e e s bt e ettt e s ate e e beeesabeesabeeebteesabeesabeesabeeennbeesbaeenns 37
5.2 NS oottt ettt et e et e e tt e e et e e e te e e ebe e e tbe e tbeeeteeeatbeeaaraeetbeeerbeeeabeeetaeeanreeeraeenns 37
53 TESE PIOCEAUIE ...ttt sttt ettt ettt e bt e s b e s atesa b e e abeembe e beenbeenbeesbeesaeesateans 37
5.4 UNCETEAINEY ..veevieeeieeerieteeteeteesteesteestteesseesseesseesseesseesssesssessseasseessaesssesssesssessssassessseesseesssesssesssensseessensens 37
5.5 Test Result of RF Antenna Conducted TeSt.......c.cccviiiiiviiiiiieriiiiiecie ettt sre e sere b e ereeae e 38
6. BAND EDGE ....uuuiiuiiiiniinninnnicsississssssssssssssssssssssssssssssssssssssssssssssssssossssssssssssssssssssssssssssssasssss 40
6.1. TEST SETUP ittt ettt ettt e be e e e bt e e bt e e s ate e e bt e e sabeesabeesbteesabeesabeesabeeennbeesbaeenes 40
6.2. 551101 TSROSO 41
6.3. TSt PTOCEAUIE ..ottt ettt e e ettt e e e et e e e e et e e e eeatbeeeeeaaeeeeeataeseeestaeeeeensbeeeeensreas 41
6.4. UNCETEAINEY ...veevieeeieeeiietieteeteesteesteeseteesseesseesseessaessaesssessseasseasseessaeseesssesssessssassesssessseesseesssesssessseessenssens 41
6.5. Test Result 0f Band EA@E ......coovviiiiiiieiieieeeeieterte ettt ettt st ste s e ta e sa e saessaesssessaesnnesnsenns 42
7. CHANNEL NUMBER 54
7.1. TEST SETUP ©eeeuvtieitieeiieeette et e ettt e et e e et e e s be e e tteeeebeeessae e sseeassaeassseasssaeasssaeassaeassssanssaeanseessseeassssenssesasseanes 54
7.2. 551101 TSRS 54
7.3. TSt PTOCEAUIE .....eeeeeiieeiiie ettt ettt ettt e et e e st e et e e tteeenseesssaeessseeansseessseesnseesnsneensseennssennns 54
7.4. UNCETEAINLY ..veevieeeieeeieeieeteettesteeseeestteesteesteesseesseesseesssessseasseasseessaessaesssesssessseassessseenseesseesssesssessseensensees 54
7.5. Test Result of Channel NUMDET............c.vecieeiieriieieriecee ettt sae s se e e essaessaessaesnnesnseans 55
8. CHANNEL SEPARATION . .57
8.1. TEST SETUP ©eeeuvteeitieeiieeette et e ettt e et te ettt e sbee e tteeeebeeesbae e sseeasseeassseasssaeasssaesssaeassasanssaeansaessseesssssenssesansseanes 57
8.2. 55111 SO 57
8.3. TSt PTOCEAUIE ...c.vieieeiieeii ettt ettt ettt ettt e et e e st e est e e se e saessaesssessseanseenseessaensaessaesssesssensseans 57
8.4. UNCETEAINLY ..vvevieeeieeiieeieeteeteesteeseesteeesteesseesseesseesseesssessseasseasseessaessaesseesssessseassessseenseenseesssesssessseensennsens 57
8.5. Test Result of Channel SeParation............cceeceerieiiieiieieeeeie ettt ee s seteetesaeesateens 58
9. DWELL TIME . 62
9.1. TEST SETUP ©eeeuvveeiiieeiieeetee ettt ettt e et e ettt e st e e tteessseeestaeesseessseeassseesssaeansseessseesnsesassseesnsessssesansesensseesnsseenns 62
9.2. 155111 ST 62
9.3. TSt PIOCEAUIE ....vieiieiii ettt ettt ettt ettt e et e et e est e e sa e seesseesssessseasseanseessaenseessaesssenssensseans 62
94. UTICEITAIINEY ...ttt ettt bt ettt e b et bt e et et s bt et e bt eht et e bt este st e sbt e tesbeemtenbesaeenee 62
9.5. Test ReSult Of DWeIl TIME ....cccuviiiiiiiiiieciee ettt ettt ve e et e e et e e ebeeeabeeseaeeereeenraeenes 63
10. OCCUPIED BANDWIDTH .67

Page: 3 of 75



Report No.: 2020024R-RFUSP0O1V00 > D E K RA

10.1.
10.2.
10.3.
10.4.
10.5.

11.

11.1.
11.2.
11.3.

12.

L] 1S 1 o T PSPPSR 67
LIIMEES ettt ettt ettt ettt et sa e et e bt et e et e e sh e e e a b e e at e et e e te e heeenteeateeabe e beebeenseenteenteesreeenneenrean 67
TSt PTOCEAULE ...ttt ettt ettt et et e e e bt et e st e e s atesaseenbeenseenseenseenseasseesanesnsenns 67
UNCEITAINEY 1oe.tvieeeiieeeiiieeite ettt e et te ettt esveeeteeesateeesbeeessseessseeessseassaessseeesssaessseeansseesseesssseasseesnseeasssasnnseenn 67
Test Result of Occupied BandWidth ............cocveviiiiiiiiiiiiiieieereecee et sveesbeenesene e 68
DUTY CYCLE 72
TEST SETUP ittt ettt et e ettt e bt e e e bt e ettt e s at e e e beeesabeesabeesbteesabeesabeesabeeenbeesbaeenns 72
UTICEITAIINEY ..ottt ettt ettt b ettt b et bbb e bt s bt et e bt ebt et e bt esbe st e sbt et sbeemtenbesaeenee 72
Test RESUIL OFf DULY CYCIe...uiiiiiiiiiiiiciiecee ettt et e te e et e e st e e st e e etbeessbeeessbeessaeessessnsaeenes 73
EMI REDUCTION METHOD DURING COMPLIANCE TESTING 75

Attachment 1: EUT Test Photographs
Attachment 2: EUT Detailed Photographs

Page: 4 of 75



Report No.: 2020024R-RFUSP0O1V00 > D E K RA

1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name Car Audio
Trade Name Clarion
Model No. PI-4305A-A, PI-4306A-A
FCC ID. Q2ZPI4305A

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

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

Antenna Type

PCB Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No.|[Manufacturer

Part No. Antenna Type Peak Gain

1 |Plextek

N/A PCB antenna 0dB1 for 2.4GHz

Note: The antenna of EUT conforms to FCC 15.203.
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Center 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:

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

1. The EUT is a Car Audio with built-in Bluetooth V2.1+EDR transceiver, this report for Bluetooth
V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of 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. The test mode is based on the Bluetooth technology, while testing 1Mbps, 2Mbps and 3Mbps, the worst
case is 1Mbps and 3Mbps, and only worse case data is recorded in this report.

5. It’s declared by manufacture about all models are electrically identical, different model names for

marketing purpose.

Test Mode Mode 1: Transmit - 1Mbps

Mode 2: Transmit - 3Mbps
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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 Latitude 5501 9V4JL13 N/A

2 |Test Fixture Clarion N/A N/A N/A

3 |Battery YUASA 55B24L-CMF 11 N/A N/A

Signal Cable Type Signal cable Description

A |USB Cable Shielded, 1.8m

B |Signal Cable Non-shielded, 0.2m

C |Power Cable Shielded, 0.5m

D [Power Cable Shielded, 1.8m

1.4. Configuration of Tested System

Battery

(2

_| Notebook PC
n (L)

Lest Fixture
EUT -B (2)

1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.
Execute software “HCI Tester V1.0” on the EUT.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

A e

Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Performed Item Items Required Actual
Temperature (°C) 10~40 °C 20.1 °C
Radiated Emission —
Humidity (%RH) 10~90 % 61.2%
) Temperature (°C) 10~40 °C 21.7 °C
Conductive —
Humidity (%RH) 10~90 % 56.7 %
USA :  FCC Registration Number: TW0023
Canada : IC Registration Number: 4075A
Site Description Accredited by TAF

Test Laboratory
Address

Phone number
Fax number
Email address
Website

Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.159, Sec. 2, Wenhua 1st Rd., Linkou Dist.,
New Taipei City 24457, Taiwan, R.O.C.
886-2-2602-7968

866-2-2602-3286

info.tw@dekra.com

http://www.dekra.com.tw
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1.7. List of Test Equipment

For Conducted measurements /ASR2

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Spectrum Analyzer  |R&S FSV30 103466 2019.12.16 [2020.12.15
X |Power Meter Anritsu ML2496A 1548002 2020.02.10 |2021.02.09
X |Power Sensor Anritsu MA2411B 1531022 2020.02.10 |2021.02.09
X |Power Sensor Anritsu MA2411B 1531023 2020.02.10 (2021.02.09
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3.  Test Software version : DEKRA Conduction Test System V9.0.5.
For Radiated measurements /ACB1
Equipment Manufacturer Model No. Serial No. Cali. Data  [Due. Data
X |Loop Antenna AMETEK HLAG6121 37133 2019/10/15 |2021/10/14
X |Bi-Log Antenna SCHWARZBECK |VULB9168 9168-675 2019.07.01 [2020.06.30
X |Horn Antenna ETS-Lindgren 3117 00203761 2019.10.31 [2020.10.30
X |Horn Antenna Com-Power AH-840 101087 2019.05.30 (2020.05.29
X |Pre-Amplifier EMCI EMC001330 980301 2019.05.20 [2020.05.19
X |Pre-Amplifier EMCI EMCO051835SE 980312 2019.06.03 [2020.06.02
X |Pre-Amplifier EMCI EMCO05820SE 980308 2019.09.02 (2020.09.01
X |Pre-Amplifier EMCI EMC184045SE 980314 2019.05.28 (2020.05.27
X |Filter MICRO TRONICS [BRM50702 G251 2019.09.03 [2020.09.02
Filter MICRO TRONICS [BRM50716 G188 2019.09.03 2020.09.02
X |EMI Test Receiver R&S ESR7 101602 2019.12.16 |2020.12.15
X |Spectrum Analyzer R&S FSV40 101148 2020.02.08 (2021.02.07
X |Coaxial Cable SUHNER SUCOFLEX 106 [RF002 2019.07.03 (2020.07.02
X |Mircoflex Cable HUBER SUHNER [SUCOFLEX 102 |MY3381/2 (2019.05.28 (2020.05.27
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Testing System V1.1.
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1.8.

Uncertainty

Uncertainties have been calculated according to the DEKRA internal document, and is described
in each test chapter of this report.

The reported expanded uncertainties are based on a standard uncertainty multiplied by a coverage
factor of k=2, providing a level of confidence of approximately 95%.

Measurement uncertainties evaluated for each testing system and associated connections are
given here to provide the system information for reference. Compliance determinations do not
take into account measurement uncertainties for each testing system, but are based on the results

of the compliance measurement.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT |
ooo Load N
- ] o L{ Nl
LISN© /@ LISN

/. ///////</ 4 A
LISN
Ground Plane

2.2. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.
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2.3.

24.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a 50ohm
/50uH coupling impedance with 50ohm termination. (Please refer to the block diagram of the test
setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be changed
according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT setup and the test procedure are according to ANSI C63.4, 2014 to comply with the
requirements of FCC 47CFR Subpart C.

Uncertainty

+2.35dB
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2.5. Test Result of Conducted Emission

Owing to the battery operation of EUT, this test item is not performed.
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3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT [l:l] RF Cable
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

Tested according to FHSS test procedure of KDB 558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

Uncertainty

10.86 dB
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3.5. Test Result of Peak Power Output

Product : Car Audio

Test Item : Peak Power Output

Test Mode Mode 1: Transmit - 1Mbps

Test Date : 2020/02/07
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 -4.80 1 Watt= 30 dBm Pass
Channel 39 2441 -3.46 1 Watt=30 dBm Pass
Channel 78 2480 -3.76 1 Watt= 30 dBm Pass
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Product Car Audio

Test Item Peak Power Output

Test Mode Mode 2: Transmit - 3Mbps

Test Date 2020/02/07
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 -2.71 1 Watt=30 dBm Pass
Channel 39 2441 -1.41 1 Watt= 30 dBm Pass
Channel 78 2480 -1.91 1 Watt=30 dBm Pass
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4. Radiated Emission

4.1. Test Setup

Radiated Emission Under 30MHz

l¢ — ., 1 |

Antenna Mast

Broadband or Loop

QE:ZEEZ height islm
EUT T

Non-Conducted 1m
TallA

R0em

Test | %I Fully soldered Metal Ground | -
Receiver

I

Radiated Emission Below 1GHz

P
L=

The height of broad

band antenna was

scanned from 1m to 4m.
EUT The distance between

Non-Conducted Table v
antenna and turn table

80cm
| %l [Fully soldered Metal Ground || To Contm“eri
| To Receiverl

Test
Receiver

Radiated Emission Above 1GHz

< I .. ] )
I‘ 3m 'l M

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

The distance between antenna
and turn table was 3M regards
to the standard adopted.

EUT RF absorber material

/_ on the ground plane.
AAAAAAAAAAAAAAAA
L |
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4.2.

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

Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)

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
88-216 150 3
216-960 200 3
Above 960 500 3

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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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 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 between 1 meter and 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: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~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 measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty
Horizontal polarization :
30-300MHz: +4.08dB ; 300M-1GHz: $3.86dB ; 1-18GHz: 13.77dB ; 18-40GHz: $3.98dB

Vertical polarization :
30-300MHz: $4.81dB ; 300M-1GHz: £3.87dB ; 1-18GHz: #3.83dB ; 18-40GHz: +3.98dB
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4.5. Test Result of Radiated Emission
Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date 2020/02/12
Horizontal

Level(dBuV/m) Radiated Emission

80

70
&0
50 i
40
30
20

10

1G 2G 3G 4G 5G 6G TG t:le] 9G 106 116G 126 136G 146G 156G 16G 17G 188G 198G 206 21G 226G 23G 24G  25G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)

1 4804 43.01 74.00 -30.99 49.38 -6.37 PK
*2 7206 47.09 74.00 -26.91 50.24 -3.15 PK

3 9608 46.11 74.00 -27.89 47.41 -1.30 PK

Note:

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

2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
5. The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.
Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- - -- - - 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date 2020/02/12
Vertical

Level(dBuV/m) Radiated Emission

80

70
&0
50 i
40
30
20

10

106 116G 126 136G 146G 156G 16G 17G 188G 198G 206 21G 226G 23G 24G  25G

Frequency(Hz)

No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4804 43.01 74.00 -30.99 49.38 -6.37 PK
*2 7206 47.26 74.00 -26.74 50.41 -3.15 PK
3 9608 46.00 74.00 -28.00 47.30 -1.30 PK
Note:

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

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

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

WD

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- -- -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/02/12
Horizontal
Level(dBuV,/m) Radiated Emission
80
70
60
- . 2
i i
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 116G 17G 118G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4882 43.97 74.00 -30.03 50.27 -6.30 PK
*2 7323 46.93 74.00 -27.07 50.09 -3.16 PK
3 9764 46.92 74.00 -27.08 48.05 -1.13 PK
Note:

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

measurements as necessary.

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

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

Nk wDn

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/02/12
Vertical
Level(dBuV,/m) Radiated Emission
80
70
60
20 : _2_
. i
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 116G 17G 118G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4882 45.68 74.00 -28.32 51.98 -6.30 PK
*2 7323 46.63 74.00 -27.37 49.79 -3.16 PK
3 9764 46.41 74.00 -27.59 47.54 -1.13 PK
Note:

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

measurements as necessary.

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

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

Nk wDn

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2020/02/12
Horizontal
Level(dBuV,/m) Radiated Emission
80
70
60
o 1
o Bl
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 16eG 17G 18G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4960 42.83 74.00 -31.17 49.07 -6.24 PK
2 7440 45.44 74.00 -28.56 48.49 -3.05 PK
*3 9920 46.70 74.00 -27.30 47.37 -0.67 PK
Note:

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

Nk wDn

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

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

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- -- - -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor

2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission
80
70
60
50 1
40 T
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 16eG 17G 18G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4960 42.81 74.00 -31.19 49.05 -6.24 PK
2 7440 45.08 74.00 -28.92 48.13 -3.05 PK
*3 9920 46.05 74.00 -27.95 46.72 -0.67 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
5. The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.
Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor

2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date : 2020/02/12
Horizontal
Level(dBuV/m) Radiated Emission

80

70

60

30

40

30

20

10

1G 2G 3G 4G 5G 6G TG t:le] 9G 106 116G 126 136G 146G 156G 16G 17G 188G 198G 206 21G 226G 23G 24G  25G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4804 43.03 74.00 -30.97 49.40 -6.37 PK
*2 7206 46.94 74.00 -27.06 50.09 -3.15 PK
3 9608 46.02 74.00 -27.98 47.32 -1.30 PK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1IMHz, VBW = 3 MHz, 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.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.

WD

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m

Average Detector:
- - - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date 2020/02/12
Vertical

Level(dBuV/m) Radiated Emission

80

70

60

30 i h

40

30

20

10

106 116G 126 136G 146G 156G 16G 17G 188G 198G 206 21G 226G 23G 24G  25G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)

1 4804 43.75 74.00 -30.25 50.12 -6.37 PK
*2 7206 46.86 74.00 -27.14 50.01 -3.15 PK

3 9608 45.92 74.00 -28.08 47.22 -1.30 PK

Note:

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

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

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

WD

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- -- -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/02/12
Horizontal
Level(dBuV,/m) Radiated Emission
80
70
60
0 . 2
40 " H
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 116G 17G 118G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4882 43.06 74.00 -30.94 49.36 -6.30 PK
2 7323 46.12 74.00 -27.88 49.28 -3.16 PK
*3 9764 46.79 74.00 -27.21 47.92 -1.13 PK
Note:

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

measurements as necessary.

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

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

Nk wDn

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/02/12
Vertical
Level(dBuV,/m) Radiated Emission
80
70
60
0 . 2
40 " H
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 116G 17G 118G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4882 43.22 74.00 -30.78 49.52 -6.30 PK
2 7323 46.30 74.00 -27.70 49.46 -3.16 PK
*3 9764 46.38 74.00 -27.62 47.51 -1.13 PK
Note:

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

measurements as necessary.

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

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

Nk wDn

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/02/12
Horizontal
Level(dBuV/m) Radiated Emission
80
70
60
s0 1
40 T
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 16eG 17G 18G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4960 43.03 74.00 -30.97 49.27 -6.24 PK
2 7440 44.97 74.00 -29.03 48.02 -3.05 PK
*3 9920 46.77 74.00 -27.23 47.44 -0.67 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
5. The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.
Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor

2. The Duty Cycle is refer to section 11.
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Product Car Audio
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission
80
70
60
50 1
40 T
30
20
10
?.G 2G 3G 4G 3G 6G 7G 8G 9G 106 116 126G 13G 146G 153G 16eG 17G 18G 18G 206G 21G 22G 23G 24G 253G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 4960 42.81 74.00 -31.19 49.05 -6.24 PK
2 7440 45.47 74.00 -28.53 48.52 -3.05 PK
*3 9920 46.32 74.00 -27.68 46.99 -0.67 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
5. The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.
Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor

2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : General Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps (2441 MHz)
Test Date : 2020/03/06
Horizontal
Level(dBuV,/m) Radiated Emission

80
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50 |
40}——1

4 s 6
- &
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10
DV WO 1M 20M Z50M 00M OM 400N 450M OOM SN oGS T TS oo o s om0
requency(Hz
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 48.275 34.41 40.00 -5.59 45.17 -10.76 QP
*2 146.683 39.49 43.50 -4.01 50.65 -11.16 QP
3 232.431 38.74 46.00 -7.26 51.09 -12.35 QP
4 467.209 31.74 46.00 -14.26 38.12 -6.38 QP
5 798.885 30.85 46.00 -15.15 32.16 -1.31 QP
6 971.793 31.42 54.00 -22.58 30.69 0.73 QP
Note:

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

Measurement Level = Reading Level + Correct Factor.

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

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

Wb
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Product Car Audio
Test Item General Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps (2441MHz)
Test Date 2020/03/06
Vertical
Level(dBuV/m) Radiated Emission
a0
70
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40 I 2 3 L e =
30| | 1
20
10
SDDM 100M  150M  200M 250M 300M  350M 400M 450M 500M 550M  600M 650M FOOM 750M 500M 850M 900M 950M 13
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)

*1 48.275 33.16 40.00 -6.84 43.92 -10.76 QP
2 97.477 35.33 43.50 -8.17 51.74 -16.41 QP
3 232.338 34.97 46.00 -11.03 47.33 -12.36 QP
4 467.195 35.58 46.00 -10.42 41.96 -6.38 QP
5 724.464 32.52 46.00 -13.48 34.81 -2.29 QP
6 881.863 32.52 46.00 -13.48 32.89 -0.37 QP

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. No emission found between lowest internal used/generated frequency to 30MHz.
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Product : Car Audio
Test Item . General Radiated Emission
Test Mode : Mode 2: Transmit - 3Mbps (2441MHz)
Test Date :2020/02/14
Horizontal
Level(dBuV,/m) Radiated Emission
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DV WO 1M 20M Z50M 00M OM 400N 450M OOM SN oGS T TS oo o s om0
requency(Hz
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 48.275 33.58 40.00 -6.42 44.34 -10.76 QP
*2 146.681 40.52 43.50 -2.98 51.68 -11.16 QP
3 232.435 39.49 46.00 -6.51 51.84 -12.35 QP
4 467.203 31.49 46.00 -14.51 37.87 -6.38 QP
5 798.971 31.00 46.00 -15.00 32.31 -1.31 QP
6 971.884 32.18 54.00 -21.82 31.45 0.73 QP
Note:

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

Measurement Level = Reading Level + Correct Factor.

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

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

Wb
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Product : Car Audio
Test Item . General Radiated Emission
Test Mode : Mode 2: Transmit - 3Mbps (2441MHz)
Test Date :2020/02/14
Vertical
Level(dBuV,/m) Radiated Emission

80

70

60

s0 |
4D—L—| 2 3

° 6
20
20
10
DV WO 1M 20M Z50M 00M OM 400N 450M OOM SN oGS T TS oo o om0
requency(Hz
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
*1 48.275 33.11 40.00 -6.89 43.87 -10.76 QP
2 97.478 35.20 43.50 -8.30 51.61 -16.41 QP
3 232.435 35.67 46.00 -10.33 48.02 -12.35 QP
4 467.203 31.85 46.00 -14.15 38.23 -6.38 QP
5 724.464 31.37 46.00 -14.63 33.66 -2.29 QP
6 884.725 30.75 46.00 -15.25 31.06 -0.31 QP
Note:

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

Measurement Level = Reading Level + Correct Factor.

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

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

Wb
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

Limits

1

SMA
Connecter

Spectrum

Analyzer

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

Tested according to FHSS test procedure of KDB558074 section 9 b) for compliance to FCC 47CFR

15.247 requirements.

Uncertainty

+1.23dB
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5.5. Test Result of RF Antenna Conducted Test

Product : Car Audio

Test Item : RF Antenna Conducted Test
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2020/02/07

Figure Channel 00:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -26.22
10 £ T T T T ]
REW: 100k, VBW: 1M
0 Sweep Time: Auto
A0+
20
a0+

Reading Valug |
T

dBm

40
50
60
70 +
-80

GHz

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— Limitline:-24.01

Reading Valug |
T

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

dBm

GHz

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -24.81

Reading Value |
T

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

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Car Audio

Test Item : RF Antenna Conducted Test
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2020/02/07

Figure Channel 00:

dBm

10
0

A0 4
20 3
-30 4
40
50

60
-70
-80

Spurious Emission(30MHz-25GHz)

[—— Limitline: -25.77

Reading Valug |
T

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

GHz

Figure Channel 39:

dBm

10
0
-10

20 3
-30 3

-40

50 4

60

70 3

-80

Spurious Emission(30MHz-25GHz)

[—— Limitline: -24.83 Reading Valug |
T

T T T T
k3 REW: 100k, VBW: 1M |
Sweep Time: Auto

GHz

Figure Channel 78:

dBm

Spurious Emission(30MHz-25GHz)

[—— Limitline: -24.54

Reading Value |
T

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

GHz

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

6.1. Test Setup

RF Conducted Measurement

RF Cable S
EUT 1 pectum
Analyzer
SMA
Connecter
RF Radiated Measurement:
< »
fe 3m .
The height of board band or
Dipole Antenna was scanned
from 1M to 4M.
The distance between antenna
and turn table was 3M regards
to the standard adopted.
RF absorber material
EUT /_ on the ground plane.
I
O O
| %l To Receiver| | Pre-
Amplifier

ll ll
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6.2.

6.3.

6.4.

Limit

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.
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)).

Test Procedure

The EUT is placed on a turn table which is 1.5 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 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 C63.10: 2013 on radiated measurement.

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

respectively.

Uncertainty

Conducted: +1.23dB

Radiated:

Horizontal polarization : 1-18GHz: +3.77dB
Vertical polarization : 1-18GHz : +3.83dB
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6.5. Test Result of Band Edge

Product : Car Audio
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2020/02/12
Horizontal
Level(dBuV/m) Radiated Emission

120

110

100

a0 4

80
70
80
50
40
30

20
10

0
234G 2345G 235G 2355G 236G 2365G 237G 2375G 238G 2385G 239G 2395G 24G  2405G 241G 2415G 242G 2425G 243G 2435G 244G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2371.014 47.85 74.00 -26.15 38.39 9.46 PK
2 2390 45.33 74.00 -28.67 35.77 9.56 PK
3 2400 46.61 - -- 37.00 9.61 PK
4 2402.319 79.14 -- -- 69.51 9.63 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2371.014 47.85 -24.731 23.119 -30.881 54.000 Pass
00 (Average) | 2390 45.33 -24.731 20.599 -33.401 54.000 Pass
00 (Average) | 2400 46.61 -24.731 21.879 -- -- Pass
00 (Average) | 2402.319 79.14 -24.731 54.409 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission

120
110
100
90
20
70

60
50
40
30
20
10

o
234G 2345G 235G 2355G 236G 2365G 237G 2373G 238G 2385G 239G 2395G 24G  2405G 241G 2415G 242G 2425G 243G 2435G 244G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2382.464 48.47 74.00 -25.53 38.95 9.52 PK
2 2390 45.20 74.00 -28.80 35.64 9.56 PK
3 2400 60.52 -- -- 50.91 9.61 PK
4 2402.319 84.64 -- -- 75.01 9.63 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (1\(}IHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2382.464 48.47 -24.731 23.739 -30.261 54.000 Pass
00 (Average) | 2390 45.2 -24.731 20.469 -33.531 54.000 Pass
00 (Average) 2400 60.52 -24.731 35.789 -- -- Pass
00 (Average) | 2402.319 84.64 -24.731 59.909 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.

Page: 43 of 75



Report No.: 2020024R-RFUSP01V00

D DEKRA

Product
Test Item
Test Mode
Test Date

Horizontal

Level(dBuV/m)
120

Car Audio
Band Edge

Mode 1: Transmit - 1Mbps (2480MHz)

2020/02/12

Radiated Emission

110
100
a0
a0

1
T

40
30
20
10

0

70
60
50

24335G 244G 245G 246G 247G 248G 248G 25G 2.51G 252G 25335G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2480.167 78.47 -- -- 68.23 10.24 PK
2 2483.5 51.37 74.00 -22.63 41.11 10.26 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2480.167 78.47 -24.731 53.739 -- -- Pass
78 (Average) | 2483.5 51.37 -24.731 26.639 -27.361 54.000 Pass

Note:
1.

Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date : 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission

120
110
100
1

90

80 N

70 z
o 2
50

40
0
20

10
o

24335G 2443 245G 246G 247G 248G 249G 253G 251G 2.52G 2.3335G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2480.022 85.81 -- -- 75.57 10.24 PK
2 2483.5 57.93 74.00 -16.07 47.67 10.26 PK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of

average detection.

Frequency Peak Duty Cycle Average Margin Average Limit
Channel No. (MHz) Measurement Factor Measurement (dB) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2480.022 85.81 -24.731 61.079 -- -- Pass
78 (Average) | 2483.5 57.93 -24.731 33.199 -20.801 54.000 Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2020/02/12
Horizontal
Level(dBuV/m) Radiated Emission

120
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0
234G 2345G 235G 2355G 236G 2365G 237G 2375G 238G 2385G 239G 2395G 24G  2405G 241G 2415G 242G 2425G 243G 2435G 244G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2386.087 47.51 74.00 -26.49 37.97 9.54 PK
2 2390 46.03 74.00 -27.97 36.47 9.56 PK
3 2400 56.77 -- -- 47.16 9.61 PK
4 2402.174 81.87 -- -- 72.24 9.63 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2386.087 47.51 -24.731 22.779 -31.221 54.000 Pass
00 (Average) | 2390 46.03 -24.731 21.299 -32.701 54.000 Pass
00 (Average) | 2400 56.77 -24.731 32.039 -- -- Pass
00 (Average) | 2402.174 81.87 -24.731 57.139 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission
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234G 2345G 235G 2355G 236G 2365G 237G 2373G 238G 2385G 239G 2395G  24G  2405G 241G 2415G 242G 2425G 243G 2435G 244G

Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2376.087 47.91 74.00 -26.09 38.42 9.49 PK
2 2390 46.10 74.00 -27.90 36.54 9.56 PK
3 2400 49.60 -- -- 39.99 9.61 PK
4 2402.174 79.99 -- -- 70.36 9.63 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (1\(}IHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2376.087 4791 -24.731 23.179 -30.821 54.000 Pass
00 (Average) | 2390 46.1 -24.731 21.369 -32.631 54.000 Pass
00 (Average) 2400 49.6 -24.731 24.869 -- -- Pass
00 (Average) | 2402.174 79.99 -24.731 55.259 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Car Audio

Test Item Band Edge

Test Mode

Test Date 2020/02/12
Horizontal

Level(dBuV/m)
120

Mode 2: Transmit - 3Mbps (2480MHz)

Radiated Emission

110
100
a0
a0

70
80
50
40
30
20
10

]

24335G 244G 245G 246G 247G 248G 248G 25G 2.51G 252G 25335G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2480.022 81.13 -- -- 70.89 10.24 PK
2 2483.5 53.71 74.00 -20.29 43.45 10.26 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2480.022 81.13 -24.731 56.399 -- -- Pass
78 (Average) | 2483.5 53.71 -24.731 28.979 -25.021 54.000 Pass

Note:
1.

Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Car Audio
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date : 2020/02/12
Vertical
Level(dBuV/m) Radiated Emission
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o

24335G 2443 245G 246G 247G 248G 249G 253G 251G 2.52G 2.3335G
Frequency(Hz)
No | Frequency Emission Limit Margin  |Reading Level | Correct Factor| Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB/m) Type
(dBuV/m)
1 2480.167 87.48 -- -- 77.24 10.24 PK
2 2483.5 58.87 74.00 -15.13 48.61 10.26 PK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of

average detection.

Frequency Peak Duty Cycle Average Margin Average Limit
Channel No. (MHz) Measurement Factor Measurement (dB) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2480.167 87.48 -24.731 62.749 -- -- Pass
78 (Average) | 2483.5 58.87 -24.731 34.139 -19.861 54.000 Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product
Test Item
Test Mode
Test Date

Car Audio

Band Edge

Mode 1: Transmit - 1Mbps(Hopping off)
2020/02/07

Measurement Level

A (dB)

Result

>20

PASS

Figure Channel 00:
Spectrum |

Ref Level 20.50 dém

&)

Offset 0.50 dB & RBW 100 kHz

D1 -25.512 dBm

o At 30d8  SWT  32.1ms e VBW 300 kHz Mode Sweep
@ 17k View
mi[1] -5.51 dBm
2.401979030 GHz
10 deém mM2[1] -47.95 dBm)|
2.400000000 GHz
0d8 T
-10 dBm: )] l\
-20d I
f

=30 dBr

[\
/

=70 der

Start 2.39 GHz 32001 pts Stop 2.404 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.40197903 GHz -5.51 dBm
M2 i 2.4 GHz -47.55 dBm
M3 1 2,399975876 GHz -47.71 dBm

Date: 7.FEB. 2020 16:49:57

Figure Channel 78:

Spectrum | |°%3
Ref Level 20.50 dém Offset 0.50 dB & RBW 100 kHz
b ALL I0dE SWT 32.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View
mi[1] -4.23 dBm)|
2.479083720 GHz|
10 d& m2[1] -58.90 dBm
2.483500000 GHz|
0 da: ML
-10 dDm}Pt\
20 demf—
J 01 -24.229 dBn
=30 dDI
-40 dB
M3
0 dBm—
=70 dBm:
Start 2.478 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc| X-value | ¥-value | _Function | Function Result |
M1 1 2.47998372 GHz -4.23 dBm
M2 1 2.4835 GHz -58.90 dém
M3 1 2.483550188 GHz -49.67 dBm

Date: 7.FEB. 2020 17:14:23
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Product
Test Item
Test Mode
Test Date

Car Audio

Band Edge

Mode 2: Transmit - 3Mbps (Hopping off)
2020/02/07

Measurement Level Result

A (dB)

> 20 PASS

Figure Channel 00:
Spectrum | [§]

Ref Level 20.50 dém Offset 0.50 dB & RBW 100 kHz

o At 30d8  SWT  32.1ms e VBW 300 kHz Mode Sweep
@17k View
mi[1] -5.65 dBm|
2.402142210 GHz
10 deém mM2[1] -56.58 dBm|
2.400000000 GHz
0de

-10 dBm 31‘“‘
|
I

D1 -25651 dBm
=30 d

‘l
[

=70 der

Start 2.39 GHz 32001 pts Stop 2.404 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.40214221 GHz -5.65 dBm
M2 1 2.4 GHz -56.58 dBm
M3 1 2,399885313 GHz -47.57 dBm
Date: 7.FEB. 2020 17:3231
.
Figure Channel 78:
Spectrum | |°%3
Ref Level 20.50 dém Offset 0.50 dB & RBW 100 kHz
po ALL I0dE SWT 32.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View
mi[1] -4.30 dBm
2.479089220 GHz
10 d&ém m2[1] -59.64 dBm
2.483500000 GHZ
0 d8 e
-10 dBm%‘l
20 denj——t
D1 -24.303 dBm
-30 dD.J'u \
40 d“I‘ l
M3
B
=60 dBm:
=70 dem
Start 2.478 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc| X-value | ¥-value | _Function | Function Result |
M1 1 2.47998922 GHz -4.30 dém
M2 1 2.4835 GHz -59.64 dém
M3 1 2.483521313 GHz -50.53 dBm

Date: 7.FEB. 2020 18:00:25
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Transmit - 1Mbps(Hopping on)

Product Car Audio
Test [tem Band Edge
Test Mode Mode 1:
Test Date 2020/02/07

Measurement Level

Result
A (dB)

> 20 PASS

Spectrum |

Figure Channel Hopping:

&)

Ref Level 20.50 dém

Offset 0.50 dB & RBW 100 kHz

o ALt 3008 SWT 32.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
mi[1] -5.63 dBm
2.402134780 GHz
10 d& m2[1] -53.47 dBm
2.400000000 GHz
i M
-10 dB o]
-20d
D1 -25.633 dBn ,."

f
[

=70 dem

Start 2.39 GHz 32001 pts Stop 2.404 GHz
Marker
Type | Ref | Trc | ®-value | ___¥-value | Function | Function Result |
[ 1 2.40213478 GHz -5.63 dém
M2 1 2.4 GHz -53.47 dBm
M3 1 2.399798688 GHz -48.75 dBm

Date: 7.FEB. 2020 16:54.07

Spectrum |

Figure Channel Hopping:

&)

Ref Level 20.50 dém Offset 0.50 dB & RBW 100 kHz
o ALt 30d8 SWT  32.1ms e VBW 300 kHz  Mode Sweep
@17k View
Mi[1] -4.21 dBm|
2.479145000 GHz
10 deém mM2[1] -56.98 dBm)|
2.483500000 GHz
0 desny

Start 2.478 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.479145 GHz -4.21 dBm
M2 i 2.4835 GHz -56.58 dBm
M3 1 2.488193563 GHz -49.01 dBrm

Date: 7.FEB. 2020 17:17:38
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Product
Test Item
Test Mode
Test Date

Car Audio

Band Edge

Mode 2: Transmit - 3Mbps (Hopping on)
2020/02/07

Measurement Level
A (dB)

Result

>20

PASS

Figure Channel Hopping:

Spectrum | |ug
Ref Level 20.50 d8m Offset 0.50 dB & RBW 100 kHz
ho AlL 30de SWT 32.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View
mi[1] -5.85 dBm
2.403995410 GHz
10 deém mM2[1] -53.48 dBm)|
2.400000000 GHz
0 de
-10 dBm: m
-20d '
D1 -25.853 dBmr 1
=30 dBm J
-40 dB
2
=70 dBm
Start 2.39 GHz 32001 pts Stop 2.404 GHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 2,40399541 GHz -5.85 dBm
Mz 1 2.4 GHz =53.48 dBm
M3 1 2,399853376 GHz -47.91 dBrm

Date: 7.FEB. 2020 17:35:48

Figure Channel Hopping:
Spectrum |

&)

Ref Level 20.50 dém Offset 0.50 dB & RBW 100 kHz

o ALL J0dE  SWT  32.1ms & VBW 300 kHz Mode Sweep

@ 1Pk View

mMi[1]

10 dém m2[1]

-4.32 dBm|
2.479149810 GHz|
-55.52 dBm
2.483500000 GHz|

T
ul.l -24.320 dBn

~40.de

-50 dBm—

-60 dém

=70 dem

Start 2.478 GHz 32001 pts

Stop 2.5 GHz

Marker
Type | Ref | Trc | Function |
M1 1

X-value | Y-value |

Function Result |

-4.32 dém
-55.52 dém
-48.68 dam

2.47914981 GHz
2.4835 GHz
2.487994188 GHz

M2 1
M3 1

Date: 7.FEB. 2020 18:04:27
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

7.4. Uncertainty

N/A
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7.5.

Test Result of Channel Number

Car Audio
Channel Number

Product

Test Item
Test Mode
Test Date

Mode 1: Transmit - 1Mbps
2020/02/07

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
[n,'-q
Ref Level 20,50 dbm  ONfset 0,50 db e RBW 100 kh: Ref Level 20,50 dbm  ONfset 0,50 db e RBW 100 kh:
08 BWT  1.1ms & VBW 100 kkz  Mode Sweep Att - 3048 BWT 1ms @ VBW 100 kHz  Mode Sweep
MiL1] -ﬁ.zum«l.m - MiL1] -5.37 dbm|
2.4210000 GHz 2.4410000 GHz
L M1 P e -
ool ARIA AA RN AR AN ABNAN ﬂh_’tlj’\ﬁr&_ﬁnﬁﬂﬂhi\tﬂr’lrﬂlﬂﬂﬁﬂﬂﬁ
o7 AVAVAVAVAVAVAVAVAY AVAVIVAVVAVAVAVAYAVE IAVATAYAVAVATAVAVAVAVAVAVAVATAVAVAVAVAY
a0 J -30d
40]: S
pﬁ -50d
-60 d &0d
<70 di <70 dl
Start 2.4005 GHz 1001 pts Stop 24715 GHz || Start 2.4215 GHz 1001 pts Stop 2.4415 GHz
Marker Marker
Type | Ref | Tre | *-value . Y-‘::.;:!daml Function | Function Result | m:;l Ref | \‘n:1| x-ua;ﬁ:rn — Y-“:.::"daml Function | Function Result |

Date: 7.FEB. 2020 17.21:17

2442-2461MHz

Date: 7.FEB.2020 172201

2462-2480MHz

Ref Level 20.50 disn  Offset 0.50 di & RBW 100 kMz
Att 30 46 BWT

1ms & VBW 100 kHz  Mode Sweep

ail 30 46 BWT 1 ms & VBW 100 kHz

Mode Sweep

Ref Level 20.50 disn  Offset 0.50 di & RBW 100 kMz
Al

@175 view

e MiL1] ~5.45 dBm| MiL1] ~6.09 dBm|
2.4420000 GHz| 24620000 GHz|

10 m2[1] ~6.05 dam|jj 10 m2(1] -4.39 dBm|
24610000 GHz 2.4800000 GHz

4P 2 Hy b

: _r“‘;r'llhﬂlnnr\hhhﬂr"llﬂn‘\hlr’lmhn ?'Jﬂmnnnrmnr\hh.nphhfrmh

vAVAVAVAVATAVAVAYATAYAVAYAVAVAVAVATAVA |AVAVAVAVAVATAATAVAVAVAVAVAVAVAVAVAIA

-30d -30d 1\

-0 d 40 dB

50 504 L‘HL

-60 -60 d

<70 di <70 dl

Htart 24415 GHT 1001 pts Stop 24615 GHz || Start 24615 GHz 1001 pts Stop 24815 GHz

M:v::rl Ref | Tre | Xovalus ___ Yovalus |__Function__| Function Result | Na;.\-mn‘:url Ret | Tre | X-volue ___ Yovalus |__Function | Function Result |

Date: 7.FEB. 2020 17.2251

Date: 7.FEB.2020 17.23.44
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Spectrum
Ref Level 20.50 dim  Offset 0,50 dB e RBW 100 kh:
Att 046 BWT 1.1 ms e VBW 100 kHz
@17k View

Product
Test Item
Test Mode
Test Date

Car Audio

Channel Number

Mode 2: Transmit - 3Mbps
2020/02/07

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>T5

Pass

2402-2421MHz

2422-2441MHz

=)

Ref Level 20.50 disn  Offset 0.50 di & RBW 100 kMz

Mode Sweep Att 30 d8_ SWT 1ms @ VBW 100 kHz _ Mode Sween
(@7 Ve
MiL1] 7,71 dBm| MiL1] 6,71 dBm|
2.4020000 GHz 24220000 GHz
10 M2{1] -5.41 dimlf 10 m2{1] 6,27 dBm|
2.4210000 GHz| 24410000 GHz|
i ";Z\J " s r'\- Mz
™ }X.
IS Y SN TN N NN SN W W WA W W B MM M N AN Al M 2 N P M MM N e M
1 Iu LTS A VL A B k] N 9™ VY W[y vy 0 deg v T v r v o Y TV [V v U
-'on.. -20 dBm-
-30 [ -30 di
40 f1B 40
o -50 di
60 di 60 di
<70 di <70 dl
Start 2.4005 GHz 1001 pts Stop 2.4215 GHz || Stert 2.4215 GHz 1001 pts Stop 2.4415 GHz
Marker Marker
Type | Ref | Tre | *-value Wovalus | Function | Function Result || type | Rt | Tre | *-value Y-value | Function | Function Result |
M1 1 2.402 GHz =7.71 d&ém M1 1 2.422 GHz -6.71 dBm
M2 1 2.421 GHz -5.41 dBm M2 1 2.441 GHz -6.27 dBm
Date: 7.FEB 2020 1808.47 Date: 7.FEB.2020 181233

Spectrum
Ref Level 20.50 dim  Offset 0,50 dB e RBW 100 kh:
Att 3096 BWT 1ms @ VBW 100 kHz
@17k View

2442-2461MHz

2462-2480MHz

Ref Level 20,50 dim

Offset 0.50 di & RBW 100 kMz

Mode Sweep Att 3048 BWT 1ms @ VBW 100 kHz _ Mode Sweep
J[®7 Ve
Mil1] ~6.40 dim| MiL1] -6.39 dBm|
2.4420000 GHz] 24620000 GHz|
10 M2{1] -5.91 apmf| 10 m2{1] -5.18 dBm|
24610000 GHz 2.4800000 GHz
B L M1 L
A o] s Al monl sl s L ] o] R AL ] ] o] ] M | Ry
o S R v o 2 " B N ' B D o' R Vv Y ¥V b N S JER ' B N o R v bt A o' e A ' B ~ v ‘k
-20 dBm -20 dBm \
-30d -30d \
40 dB 40 dB
50 -50d
-60 d -60 d
<70 di <70 dl
Htart 24415 GHT 1001 pts Stop 24615 GHz || Start 24615 GHz 1001 pts Stop 2.4815 GHz
Marker Marker
Type | Ref | Tre | *-value Wovalue | Function | Function Result || 1ype | Rt | Tre | *-value Y-value | Function | Function Result |
M1 1 2.442 GHz -6.40 dBm M1 1 2.462 GHz -6.3% dBm
M2 1 2.461 GHz -4.91 dBm M2 1 2.48 GHz -5.18 dBm
Date: 7.FEB 2020 18 16:53 Date: 7.FEB 2020 18:20.50
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 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.

8.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

8.4. Uncertainty

+279.2Hz
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8.5. Test Result of Channel Separation
Product Car Audio
Test Item Channel Separation
Test Mode Mode 1: Transmit - 1Mbps
Test Date 2020/02/07
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level . Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 618.0 Pass
39 2441 1000 >25 kHz 600.0 Pass
78 2480 1000 >25 kHz 580.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)
Spectrum | [§]
Ref Level 20.50 dBm Offset 0.50 dB & RBW 100 kHz
j ALt 30de @ SWT 500 ms & VBW 100 kHz Mode Sweep
@ 1Pk View
Mi[1] -5.77 dBm)|
2.40200000 GHz|
10 dém m2[1] -5.64 dBm
2.40300000 GHz
a'dBm Wi Mz
/f“‘\\ /f““\\
-20 dem ¥
-30 dBm // \\]
-40 dBm
7 1]
-50 dem WMM WV\'A fﬁ\*'”wm%
I ¥t
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 2.402 GHz -5.77 dém
M2 1 2.403 GHz -5.64 dém

Date: 7.FEB.2020 16:48:48
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Spectrum |

Channel 39 (2441MHz)

&)

Ref Level 20.50 dBm
o Att 30 dB @ SWT

Offset 0.50 dB & RBW 100 kHz

500 ms & VBW 100 kHz Mode Sweep

@ 1Pk View

mi[1]

10 dém

m2[1]

-4.03 dBm)|
2.44100000 GHz|
-4.18 dBm
2.44200000 GHz

0 dBm

-10 dBm

-20 dém

=
iRVIAY

-30 dBm

-40 dBm

(P

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

Span 10.0 MHz

Marker

Type | Ref | Trc | X-value

| Y-value | Function ]

Function Result |

M1 1
M2 1

2,441 GHz
2,442 GHz

-4.03 deém
-4.18 dém

Date: 7.FEB.2020 17.02:58

Spectrum |

Channel 78 (2480MHz)

&)

Ref Level 20.50 dBm
o Att 30 dB @ SWT

Offset 0.50 dB & RBW 100 kHz

500 ms & VBW 100 kHz Mode Sweep

@ 1Pk View

M1i[1]

10 dém

m2[1]

-4.58 dBm)|
2.47900000 GHz|
-4.61 dBm
2.48000000 GHz

0 dBm

-10 dBm

-20 dém

“"‘1
TS

-30 dBm

-40 dBm

-50 dBm

raio o

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts

Span 10.0 MHz

Marker

Type | Ref | Trc | X-value

| Y-value | Function ]

Function Result |

M1 1
M2 1

2,479 GHz
2.48 GHz

-4.58 deém
-4.61 dém

Date: 7.FEB.2020 17:13.:27
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Product : Car Audio
Test Item : Channel Separation
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2020/03/02
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 820.0 Pass
39 2441 1000 >25 kHz 804.0 Pass
78 2480 1000 >25 kHz 824.0 Pass

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

Channel 00 (2402MHz)

Spectrum | |“§‘ |

Ref Level 20.50 dBm Offset 0.50 dB & RBW 100 kHz

o Att 30de @ SWT 500 ms & VBW 100 kHz Mode Sweep
@ 1Pk View

M1[1] -6.11 dBm
2.40200000 GHz|
m2[1] -6.17 dBm)|
2.40300000 GHz

10 dém

0 dBm

=
e P
5]

x|

-10 dBm /‘«VJ‘ V‘“\“J ‘l,\
-20 dém

-30 dBm [

L / \

i
-50 dBm st ’JJ Hr\ry“\._ 2,

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts

Marker

Tvpe| Ref | Trl::| X-value | Y-value | Function |
M1 1 2,402 GHz -6.11 dBm
M2 1 2.403 GHz -6.17 dém

Span 10.0 MHz

Function Result |

Date: 7.FEB.2020 17:31:41
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Channel 39 (2441 MHz)
Spectrum | |n€}1|
Ref Level 20.50 dBm Offset 0.50 dB & RBW 100 kHz
j ALt 30 dB @ SWT 500 ms & VBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -4.53 dBm|
2.44100000 GHz|
10 dém m2[1] -4.58 dBm
2.44200000 GHz
0 dém ™I ™
M
-10 dém "j‘h“‘ b #‘\
-20 dem }, \
-30 dBm / \
-40 dem /\JJ’ =
W"‘-“
-50 dBm S
-60 dBm
-70 dem
CF 2.441 GHz 1001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.441 GHz -4.53 dBm
M2 1 2.442 GHz -4.58 dém
Date: 7.FEB.2020 17:44:08
Channel 78 (2480MHz)
Spectrum | 7 I
Ref Level 20.50 dBm Offset 0.50 dB & RBW 100 kHz
j ALt 30 dB @ SWT 500 ms VBW 100 kHz Mode Auto Sweep
@ 1Pk Max
mMi[1] 3.47 dBm
2.48000000 GHz
10 dBém: M2[1] .12 dBm)|
: 2.47900000 GHz
0:dBri Mp e
-10 dem X y \‘
-20 dem j \
-30 dBm / \
-40 dBém
" WN
LA oN
50,48 e, |
J"'\W-\,,.mw
-60 dem
-70 dém
CF 2.48 GHz 1001 pts Span 10.0 MHz
(Marker |
Type | Ref | Trc | ¥-value | y-value |  Function | Function Result |
M1 |1 2,48 GHz | -3.47 dBm |
M2 3 2.479 GHz -3.12 dém

( Bj

Date: 2. MAR 2020 15:52:26

Measuring... i Er 03:52:26 PM ﬁ
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9.1.

9.2.

9.3.

9.4.

Dwell Time

Test Setup
RF Cable
EUT T
SMA
Connecter
Limit

Spectrum

Analyzer

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.

Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

Uncertainty

+2.31msec
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9.5.

Product
Test Item
Test Mode
Test Date

Test Result of Dwell Time

Car Audio

Dwell Time
Mode 1: Transmit - 1Mbps (Channel 00,39,78)
2020/02/11

Frequency TIEE Stll? t Hopping of Sweep time Dwell Time Limit Result
(MHz) (mf) Number (ms) (ms) (ms)
2402 2.980 117 31600 348.660 400 Pass
2441 2.980 109 31600 324.820 400 Pass
2480 2.980 113 31600 336.740 400 Pass

Dwell time = Time slot length(ms)*Hopping of Number

CH 00 Time slot length

Spectrum (D)

Ref Level 0.50 dim

~ CHO00 Hopping of Number

G

Offset 10.50 dB & RBW 1 Mmz

Ref Lavel -20.00 dim

Spectrum 2

®)

Offset 10.50 dB & RBW 1 kMz

b At 508w BWT 10 ms W VBW 1 MHz Input 1 0C b At 1008 w SWT ILE s @ VBW 3kHz Input 1 4C
SGL TRG:VID PS TOF SGL TOF
[@ 1Pk Cirw [@14F Cirw
IR
-10 dBiy o2(1] 30
20 dB
40 di
30 dBm
0! & r—
40
50 a0 dF — — . — Ll
60 1t n— - —
70 dBMm—prr T
-8t dBm
40 dim
CF 2402 GHz 1001 pis 1.0 ms/
Marker
Type | Ref | Trc | *-walue | ¥-value | Function | Function Result |
1 1 -10.0 ps ~75.33 dem
Dzl M1l 2.98 ms -1.33 d& CF 2,402 GHz 1001 pts 3.16 5/
— ~ —
Ready  RAANRRRRY WO el | feady  NENENRNEN e |
Date 11 FEB.2020 1116 44 Date 11 FEB.2020 112808
Spectrum () l“? Spectrum 2 (i)] k2
Ref Lavel 0.50 dim  OMset 10.50 dB e RBW 1 Mz Ref Lavel -20.00 dim  OMset 10.50 dB e RBW 1 iz
b At 508w SWT 10 ms W VBW 1 MHz Input 1 0C b At 1008 w SWT ILE s @ VBW 3kHz Input 1 4C
SGL TRG:VID PS TOF SGL TOF
[@ 1Pk Cirw [@14F Cirw
CEIRY]
-10 dBm mil1] sl <20
-20 dem—!
40 o
30 dBm—
50 dB L 1L ||
40
& 50 B e . Syl miiye'e ]
60 70 df —f-— ]
70 dbm— R ARl LSRR R ST R LT L
-80 akm
40 dim
CF 2441 GHz 1001 pis 1.0 ms/
Marker
Type | Ref | Trc | *-waluw | ¥-value | Function | Function Result |
1 1 -10.0 ps 7604 dem
Dzl M1l 2.98 ms 0.44 d& CF 2.441 GHz 1001 pts 3.16 5/
- —
WRRRRRENT W v

il

Date 11 FEB 2020 111721

Ready | RRAMARNN W8

[T

Date: 11 FEB.2020 11.27.34

Ready
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CH 78 Time slot length

CH 78 Hopping of Number

®) =)

Spectrum () lm,‘t Spectrum 2
Ref Level 0.50 dim Offset 10.50 dB & RBW 1 Mmz Ref Lavel -20.00 dim Offset 10.50 dB & RBW 1 kMz
b At 508w SWT 10 ms W VBW 1 MHz Input 1 0C b At 1008 w SWT ILE s @ VBW 3kHz Input 1 4C
SGL TRG:VID PS TOF SGL TOF
[@ 1Pk Cirw [0 1P Cirw
TR 77.09 dBm|
10.00 ps|
-0 dam—t D21] 1.1 def -0
2.98000 ms|
20 dB
o di
30 dBm——
50 dB

40 d

& Sdemr— 1 ELe mAlReg SIE LY - L L
&0 e _..._._._I_. (AILE U LAY 4 il LS IS UL g
ol T e .

T
-80 dBm
h

90 d

CF 2.48 GHz 1001 pts 1.0 ms/
Marker

Type | Ref | Trc | *-waluw | ¥-value | Function | Function Result |

1 1 -10.0 ps ~77.09 dem
02 ML 1 2.98 ms 1,41 dg CF 2.48 GHz 1001 pts 3.16 5/
— —
WEkdy o [T J WEkdy 'm o [QE |

il

Date 11 FEB 2020 11.17.48

Note:

Date: 11 FEB.2020 11:2819

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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Car Audio

Dwell Time

Mode 2: Transmit - 3Mbps (Channel 00,39,78)
2020/02/11

Product
Test Item
Test Mode
Test Date

Frequency Tl?elfl Stll(l) t Hopping of Sweep time Dwell Time Limit Result
(MHz) (msf,;) Number (ms) (ms) (ms)

2402 2.970 114 31600 338.580 400 Pass
2441 2.970 96 31600 285.120 400 Pass
2480 2.970 105 31600 311.850 400 Pass
Dwell time = Time slot length(ms)*Hopping of Number
CH 00 Time slot length CH 00 Hopping of Number
Spectrum (£ [n?‘ Spectrum 2 '@)] E]
Ref Lavel 0.50 dim Offset 10.50 dB & RBW 1 Mmz Ref Lavel -20.00 dim Offset 10.50 dB & RBW 1 kHz
= AL a8 - SWT 10 ms & VBW 1 MHz Input 10OC = AL 10 68 & SWT 3165 & VBW 3 kHz lnplll 1ac
SGL TRG:VID PS TDF SGL TOF
[© 1Pk Cirw [ 14P Cirw
‘ DI 1] =1
-10 dBm—} M1l 776 30
10,00 |
5
-40 di
30 dBm L.
g | AL LR TR
40
-50 dB -60 dB —. — — T— - -
60 s, o A L i3 A oy i
70 dem— : Sl
-80 abm
0 dim
CF 2.402 GHz 1001 pts 1.0 ms/
Marker
Type | Ref | Tre | ¥-waluw | F-valus |__Function__| Function Result |
M1 1 -10.0 ps -77.65 dBm
Dzl M1 1 2.87 ms 0.9% di CF 2,402 GHz 1001 pts .16 5/
il Ready  RAAANAALS W o | i [ T
Date 11 FEB 2020 11:31:58 Date 11 FEB 2020 113340
CH 39 Time slot length CH 39 Hopping of Number
Spectrum (£ [n? Spectrum 2 '@)] E‘
Ref Lavel 0.50 dim Offset 10.50 dB & RBW 1 Mmz Ref Lavel -20.00 dim Offset 10.50 dB & RBW 1 kHz
= AL a8 - SWT 10 ms & VBW 1 MHz Input 10OC P AlL 10 68 & SWT 3165 & VBW 3 kHz lnplll 1ac
SGL TRG:VID PS TDF SGL TOF
[© 1Pk Cirw [ 14P Cirw
M1
L Tt M E (1] infll -30 dem
97000
5
hdr
30 dBm L
-5 dfar ——
40
o e LU NN || N IEEAY [n— e
60 ST it L LRSI E iy
10 deim J A VAR TR 0 B i |
a0 dBm—1y
0 dim
CF 2.441 GHz 1001 pts 1.0 ms/
Marker
Type | Ref | Tre | H-walue | ¥-valus |__Function | Function Result |
M1 1 -10.0 ps -82.47 dBm L
D2 M1 1 2.97 ms 7.94 dB CF 2,441 GHz 1001 pts 3.16 5/
il Beady  RAAAMAALS W s i weady N e
Date 11 FEB. 2020 113123 |Date: 11 FEB 2020 113435
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CH 78 Time slot length

Spectrum  (E)

CH 78 Hopping of Number

[“?\ Spectrum 2 @)]

Ref Level 0.50 dim Offset 10.50 dB & RBW 1 Mmz Ref Lavel -20.00 dim Offset 10.50 dB & RBW 1 kMz
b At 508w SWT 10 ms W VBW 1 MHz Input 1 0C b At 1008 w SWT ILE s @ VBW 3kHz Input 1 4C
SGL TRG:VID PS TOF SGL TOF
[@ 1Pk Cirw [@14P Cirw
CTTEN] 75,04 dBm|
10.00 s
1038 D21] w56 defl 30
2.97000 ms|
20 dB
40 df
30 dBm——
50 dB
40 d
e -60/dBm—f— 1 4 1 UL
60 Ll e e e —
=70 di L
-80 dBm
'
-0 d
©F 2,48 GHz 1001 pts 1.0 ms/
Marker
Type | Ref | Trc | *-waluw | ¥-value | Function | Function Result |
1 1 -10.0 ps ~75.34 dam
02| M1 1 2.97 ms -0.56 dg CF 2.48 GHz 1001 pts 3.16 5/
il " -
Reaty e e D

Date 11 FEB 2020 11.3055

Note:

Date: 11 FEB.2020 113551

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

report.
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10. Occupied Bandwidth

10.1.  Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

10.2.  Limits

N/A

10.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

10.4. Uncertainty

+279.2Hz
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10.5.  Test Result of Occupied Bandwidth

Product : Car Audio

Test [tem : Occupied Bandwidth Data

Test Mode Mode 1: Transmit - 1Mbps

Test Date : 2020/02/07

Channel No. Fr(el\(/lllgzil)cy Measur(inﬁe;r)lt Level Requ(ilif{dziqimit Result
00 2402 927 -- NA
39 2441 900 -- NA
78 2480 870 -- NA

Figure Channel 00:

Spectrum | |“€3 |

Ref Level 20.50 dém Offset 0.50 d8 & RBW 30 kHz

o Att 30de SWT 1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
m1[1] -5.88 dBm
2.40214090 GHz
10 dém mM2[1] -26.50 dBm|
2.40167000 GHz
0 dBm 1

-10 dém N J‘ it

-20 dém mf/ V M\'\'—
2

D1 -25.880 dBm

EK
i

-30 dém

7 g

-50 dém "A”k‘ NJ

-70 dBm

CF 2.402 GHz

1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.4021409 GHz -5.88 dBm
M2 1 2.40167 GHz -26.50 dBm
M3 1 2.402597 GHz -26.08 dBm

Date: 7.FEB.2020 16:58:28
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Figure Channel 39:

Spectrum |

&)

Ref Level 20.50 dBm
o Att 30 de

Offset 0.50 dB & RBW 30 kHz

SWT 1.1ms @ VBW 100 kHz Mode Sweep

@ 1Pk View

mi[1]

10 dém

mM2[1]

0 dem e

-4.20 dBm)|
2.44114390 GHz|
-24.31 dBm|
2.44068800 GHz

Jnnf‘\rkafl

-10 dém

I AN

-20 dBm

K
3

D1 -24.203 dBrrr

\’\!I

-30 dém

-40 dBm

tamnl At o]

-60 dBm

A
AaTA=a T

-70 dBm

CF 2.441 GHz 1001 pts

Span 3.0 MHz

Marker

Type | Ref | Tre | X-value | v-value |  Function |

Function Result |

M1 1
M2 1
M3 L

2.4411439 GHz
2,440688 GHz
2,441588 GHz

-4.20 dém
-24.31 dBm
-24.62 dém

Date: 7.FEB.2020 17.09.08

Figure Channel 78:

Spectrum |

&)

Ref Level 20.50 dBm
o Att 30 de

Offset 0.50 dB & RBW 30 kHz

SWT 1.1ms @ VBW 100 kHz Mode Sweep

@ 1Pk View

mMi[1]
10 dém

mM2[1]

0 dem

-4.70 dBm)|
2.47998200 GHz|
-25.03 dBm|
2.47971500 GHz

et

-10 dém

Y

™
hi
20 dBm o ""’/(

-30 dém

D1 -24.698 dBn :"r

-40 dBm

50 dBrm AN

™

Nl Y

-60 dBm

i

-70 dBm

CF 2.48 GHz 1001 pts

Marker

Type | Ref | Tre | X-value | v-value |  Function |

Span 3.0 MHz

Function Result |

M1 1
M2 1
M3 L

2.479982 GHz
2,479715 GHz
2.480585 GHz

-4.70 dém
-25.03 dBm
-24.72 dBém

Date: 7.FEB.2020 17.26:24
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Product Car Audio
Test [tem Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/02/07
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz) b
00 2402 1230 -- NA
39 2441 1206 -- NA
78 2480 1236 -- NA
Figure Channel 00:
Spectrum | [§]
Ref Level 20.50 dBm Offset 0.50 dBé & RBW 30 kHz
j ALt 30 dB SWT 1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
mM1[1] -5.83 dBm)
2.40214090 GHz
10 dém m2[1] -25.86 dBm)
2.40151700 GHz
0 dém o
-10 dBm J“ v
M2/ ‘M'a
D1 -25.827 dBm J,‘ T
=30 dBm
-40 dBm J/ \\
-50 dBm ﬂw(r"\/ AV -"\\
60 dBm
=70 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.4021409 GHz -5.83 dBm
M2 1 2.401517 GHz -25.86 dBm
M3 1 2.402747 GHz -26.09 dBm

Date: 7.FEB.2020 17:40.07
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Figure Channel 39:

Spectrum | |“é1|

Ref Level 20.50 dém Offset 0.50 d8 & RBW 30 kHz

b ALt 30 dB SWT 1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -4.23 dBm|
2.44114390 GHz
10 dém m2[1] -25.16 dBm
2.44054400 GHz
0 dem it
-10 dBm W\"‘rﬁ g \wa
-20 dém »f/\ N‘\.ﬁ;
D1 -24.228 dBm fw \'\
-30 dém

-40 dBm / \‘
50 dpF AN ™M M

L o Vo
-60 dem
=70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker ]
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.4411439 GHz -4.23 dBém
M2 1 2.440544 GHz -25.16 dBm
M3 1 2.44175 GHz -24.24 dBm

Date: 7.FEB.2020 17:49:36

Figure Channel 78:

Spectrum | |“é1|

Ref Level 20.50 dém Offset 0.50 d8 & RBW 30 kHz
jo ALt 30de SWT 1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View

m1[1] -4.70 dBm)|
2.48014690 GHz
m2[1] -25.09 dBm|
2.47951700 GHz|

10 dém

0 dem

-10 dBm A i

I aad MY S N

T J
D1 -24.699 dBn j TQ

-30 dém / \

- ( \

%WJ'\" B ey |

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker ]
Type | Ref | Tre | X-value | v-value |  Function | Function Result |

M1 1 2.4801469 GHz =470 dBém

M2 1 2,479517 GHz -25.09 dBm

M3 1 2.4B0753 GHz -24.73 dBm

Date: 7.FEB.2020 18:24:18
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11. Duty Cycle

11.1.  Test Setup

RF Cable

FUT T

SMA
Connecter

11.2.  Uncertainty

t 2.31ms

Spectrum

Analyzer
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11.3.  Test Result of Duty Cycle

Product : Car Audio
Test Item : Duty Cycle Data
Test Mode Mode 1: Transmit - 1Mbps

Spectrum | ||:g.:: |

Ref Level 97.00 depv @ RBW 1 MHz

o Att 0dB & SWT 100 ms & VBW 1 MHz
SGL

@ 1Pk Clrw

p2[1] 0.02 dB
2.9000 ms
mMi[1] 67.54 dBpV
39.4000 ms|

B0 dBpv:

90 dBuv:

70 dBpv- M

"
]
T

60 depv:

50 depv:

40 dBpv

30 dBpv

. . |
POPRMACTH 1 R PRRTTNOTS FYPIN A  PRITR Y T AU B |

20 depv:

10 dBuv-

0 dBpv
CF 2.441 GHz 1001 pts
"

10.0 ms/
—
L JU ] Ready HERREEENR WO 4
Date: 2 MAR.2020 09:43.26

Time on of 100ms= 2.9ms*2=5.800ms
Duty Cycle=5.800ms / 100ms= 0.058
Duty Cycle correction factor=20 LOG 0.058=-24.731 dB

Duty Cycle correction factor -24.731 dB
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Product : Car Audio
Test Item : Duty Cycle Data
Test Mode Mode 2: Transmit - 3Mbps

Spectrum |

(=)

Ref Level 97.00 depv @ RBW 1 MHz

o Att 0dBE & SWT 100 ms & VBW 1 MHz
SGL

@ 1Pk Clrw

90 dBuv:

B0 dB v

M1[1]

D2[1]

69.24 dBpV)
24.1000 ms
0.96 dB
2.9000 ms

70 dBpv i

60 depv:

50 depv:

40 dB v

30 dBpv

M-wﬂmmouw M‘Wiﬁ %L«»W i

20 depv:

{

M
mb._.!._a‘u yE"L&k.J |I,, | FE JJ

10 dBuv-

0 dBp\v-

CF 2.441 GHz 1001 pts
"

10.0 ms/

L L

Date: 2. MAR.2020 10:16:36

Time on of 100ms= 2.9ms*2= 5.800ms
Duty Cycle=5.800ms / 100ms= 0.058

Duty Cycle correction factor=20 LOG 0.058= -24.731 dB

Ready

p—
SRERREEND WO y

Duty Cycle correction factor -24.731

dB
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12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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