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§2.1033 General Information

Applicant:

Jiangsu Toppower Automotive Electronics Co., Ltd

Applicant Address:

No. 19 Fenghuang Avenue, Xuzhou Economic And Technological
Development Zone, Xuzhou, P. R. China, 221000

Manufacturer: Jiangsu Toppower Automotive Electronics Co., Ltd

Manufacturer Address: | No. 19 Fenghuang Avenue, Xuzhou Economic And Technological
Development Zone, Xuzhou, P. R. China, 221000

Test Site: MRT Technology (Suzhou) Co., Ltd

Test Site Address: D8 Building, Youxin Industrial Park, No.2 Tian’edang Rd., Wuzhong
Economic Development Zone, Suzhou, China

MRT Registration No.: | 893164

FCC Rule Part(s): Part 15.247

Model No. SGM318 Export CD Radio

FCC ID: 2AF1X26237506

Test Device Serial No.: | N/A [] Production [X] Pre-Production [ ] Engineering

FCC Classification:

Spread Spectrum Transmitter(DSS)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Tian’edang Rd., Suzhou, China.

* MRT facility is a FCC registered (MRT Reg. No. 893164) test facility with the site description
report on file and has met all the requirements specified in Section 2.948 of the FCC Rules.

® MRT facility is an IC registered (MRT Reg. No. 11384A-1) test laboratory with the site
description on file at Industry Canada.

® MRT facility is a VCCI registered (R-4179, G-814,

C-4664, T-2206) test laboratory with the site description
on file at VCCI Council.

* MRT Lab is accredited to ISO 17025 by the American
Association for Laboratory Accreditation (A2LA) under
the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC,
Telecommunications and Radio testing for FCC,

Accredited Laboratory

MRT TECHN
Suray

Industry Canada, EU and TELEC Rules.

FCC ID: 2AFIX26237506
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1. INTRODUCTION
1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission and the Industry Canada Certification and

Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taihu Lake.
These measurement tests were conducted at the MRT Technology (Suzhou) Co., Ltd. Facility
located at D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou,
China. The detailed description of the measurement facility was found to be in compliance with the
requirements of § 2.948 according to ANSI C63.4-2009 on September 30, 2013.
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name

Vehicular Audio System

Model No.

SGM318 Export CD Radio

Bluetooth Version

v2.1+ EDR

2.2. Product Specification Subjective to this Standard

Operating Frequency 2402~2480MHz

Bluetooth Version v2.1 + EDR

Type of modulation FHSS

Data Rate 1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps (8DPSK)
Antenna Gain 0dBi

The equipment under test (EUT) is the Vehicular Audio System. The test data contained in this
report pertains only to the emissions due to the EUT’s Bluetooth transmitter.

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

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

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

express purpose of avoiding the simultaneous occupancy of individual hopping frequencies by

multiple transmitters.

® 15.247(h): The EUT employs Adaptive Frequency Hopping (AFH) which identifies sources of
interference namely devices operating in 802.11 WLAN and excludes them from the list of
available channels. The process of re-mapping reduces the number of test channels from 79
channels to a minimum number of 20 channels.

FCC ID: 2AFIX26237506
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2.3. Operation Frequency / Channel List

Channel Frequency Channel Frequency Channel Frequency
00 2402 MHz 01 2403 MHz 02 2404 MHz
03 2405 MHz 04 2406 MHz 05 2407 MHz
06 2408 MHz 07 2409 MHz 08 2410 MHz
09 2411 MHz 10 2412 MHz 1 2413 MHz
12 2414 MHz 13 2415 MHz 14 2416 MHz
15 2417 MHz 16 2418 MHz 17 2419 MHz
18 2420 MHz 19 2421 MHz 20 2422 MHz
21 2423 MHz 22 2424 MHz 23 2425 MHz
24 2426 MHz 25 2427 MHz 26 2428 MHz
27 2429 MHz 28 2430 MHz 29 2431 MHz
30 2432 MHz 31 2433 MHz 32 2434 MHz
33 2435 MHz 34 2436 MHz 35 2437 MHz
36 2438 MHz 37 2439 MHz 38 2440 MHz
39 2441 MHz 40 2442 MHz 41 2443 MHz
42 2444 MHz 43 2445 MHz 44 2446 MHz
45 2447 MHz 46 2448 MHz 47 2449 MHz
48 2450 MHz 49 2451 MHz 50 2452 MHz
51 2453 MHz 52 2454 MHz 53 2455 MHz
54 2456 MHz 55 2457 MHz 56 2458 MHz
57 2459 MHz 58 2460 MHz 59 2461 MHz
60 2462 MHz 61 2463 MHz 62 2464 MHz
63 2465 MHz 64 2466 MHz 65 2467 MHz
66 2468 MHz 67 2469 MHz 68 2470 MHz
69 2471 MHz 70 2472 MHz 71 2473 MHz
72 2474 MHz 73 2475 MHz 74 2476 MHz
75 2477 MHz 76 2478 MHz 77 2479 MHz
78 2480 MHz N/A N/A N/A N/A

FCC ID: 2AFIX26237506 Page Number: 9 of 89
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2.4. Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9"
stage outputs are added in a modulo-two addition stage. And the result is fed back to the input of the
first stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is
initialized with nine ones.

e Number of shift register stages: 9

e Length of pseudo-random sequence: 2° - 1 = 511 bits

e Longest sequence of zeros: 8 (non-inverted signal)

-
it

o/

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:
44 35 78 03 20 76 02 19 21 B4 75

Each frequency used equally on the average by each transmitter.
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.

2.5. Device Capabilities
Bluetooth (v2.1 + EDR)

2.6. Test Configuration

The Vehicular Audio System was tested per the guidance of ANSI C63.10-2013 and DA 00-705.
ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious
emissions testing and AC line conducted testing.

2.7. Test Software
The test utility software used during testing was “CSR BlueSuite 2.5.0”.

FCC ID: 2AFIX26237506 Page Number: 10 of 89
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2.8. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

2.9. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19

The label shall be permanently affixed at a conspicuous location on the device; instruction manual or
pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is not
practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label and label location.

FCC ID: 2AFIX26237506 Page Number: 11 of 89
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3. DESCRIPTION of TEST

3.1. Evaluation Procedure

The measurement procedures described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2013), and the “Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems” (DA 00-705) were used in the measurement of the Vehicular
Audio System.

Deviation from measurement procedure..............ccccviiiiiiiiiiisie e sesee . NON@

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 8'x4'x4' shielded enclosure. A 1m x 2m wooden table
80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNs) are
bonded to the shielded room floor. Power to the LISNs is filtered by external high-current
high-insertion loss power line filters. These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN.
All interconnecting cables more than 1 meter were shortened to a 1 meter length by non-inductive
bundling (serpentine fashion) and draped over the back edge of the test table. All cables were at
least 40cm above the horizontal reference ground-plane. Power cables for support equipment were
routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the
receiver and exploratory measurements were made to determine the frequencies producing the
maximum emission from the EUT. The receiver was scanned from 150kHz to 30MHz. The detector
function was set to peak mode for exploratory measurements while the bandwidth of the analyzer
was set to 9kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission. Each emission was also maximized by varying: power lines,
the mode of operation or data exchange speed, or support equipment whichever determined the
worst-case emission. Once the worst case emissions have been identified, the one EUT cable
configuration/arrangement and mode of operation that produced these emissions were used for final
measurements on the same test site. The analyzer is set to CISPR quasi-peak and average
detectors with a 9kHz resolution bandwidth for final measurements.

An extension cord was used to connect to a single LISN which powered by EUT. The extension cord
was calibrated with LISN, the impedance and insertion loss are compliance with the requirements as
stated in ANSI C63.10-2013.

Line conducted emissions test results are shown in Section 7.11.

FCC ID: 2AFIX26237506 Page Number: 12 of 89
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3.3. Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final
measurements and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GHz absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements below
1GHz, the absorbers are removed. An MF Model 210SS turntable is used for radiated measurement.
It is a continuously rotatable, remote controlled, metallic turntable and 2 meters (6.56 ft.) in diameter.
The turn table is flush with the raised floor of the chamber in order to maintain its function as a
ground plane. An 80cm high PVC support structure is placed on top of the turntable.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter
receive antenna height using a broadband antenna from 30MHz up to the upper frequency shown in
15.33(b)(1) depending on the highest frequency generated or used in the device or on which the
device operates or tunes. For frequencies above 1GHz, linearly polarized double ridge horn
antennas were used. For frequencies below 30MHz, a calibrated loop antenna was used. When
exploratory measurements were necessary, they were performed at 1 meter test distance inside the
semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers
to determine the frequencies and modes producing the maximum emissions. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition. The test set-up for frequencies below 1GHz was placed on top of the 0.8
meter high, 1 x 1.5 meter table; and test set-up for frequencies 1-40GHz was placed on top of the 1.5
meter high, 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables were
arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure
that all emissions from the EUT were maximized and investigated. The system configuration, clock
speed, mode of operation or video resolution, if applicable, turntable azimuth, and receive antenna
height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized
broadband and horn antennas. The test setup was configured to the setup that produced the worst
case emissions. The spectrum analyzer was set to investigate all frequencies required for testing to
compare the highest radiated disturbances with respect to the specified limits. The turntable
containing the EUT was rotated through 360 degrees and the height of the receive antenna was
varied 1 to 4 meters and stopped at the azimuth and height producing the maximum emission. Each
emission was maximized by changing the orientation of the EUT through three orthogonal planes
and changing the polarity of the receive antenna, whichever produced the worst-case emissions.
According to 3dB Beamwidth of horn antenna, the horn antenna should be always directed to the
EUT when rising height.

FCC ID: 2AFIX26237506 Page Number: 13 of 89
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4. ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:

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

® The antenna of the Vehicular Audio System is permanently attached.
® There are no provisions for connection to an external antenna.

Conclusion:

The Vehicular Audio System unit complies with the requirement of §15.203.

FCC ID: 2AFIX26237506 Page Number: 14 of 89
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5.

Conducted Emissions - SR2

TEST EQUIPMENT CALIBRATION DATE

Instrument Manufacturer [Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR7 MRTSUEO06001 |1 year 2018/06/20
Two-Line V-Network R&S ENV216 MRTSUEO06002 |1 year 2018/06/20
Two-Line V-Network R&S ENV216 MRTSUEO06003 |1 year 2018/06/20
Temperature/Humidity Meter (Yuhuaze HTC-2 MRTSUE06181 |1 year 2017/12/20
Shielding Anechoic Chamber |Mikebang Chamber-SR2 [IMRTSUE06214 |1 year 2018/05/10
Radiated Disturbance — AC1

Instrument Manufacturer [Type No. Asset No. Cali. Interval |Cali. Due Date
MXE EMI Receiver Agilent N9038A MRTSUE06125 |1 year 2018/08/03
Microwave System Amplifier |Agilent 83017A MRTSUEO06076 |1 year 2018/03/28
Loop Antenna Schwarzbeck [FMZB1519  |MRTSUEO06025 |1 year 2017/12/21
Bilog Period Antenna Schwarzbeck [VULB 9168 |MRTSUE06172 |1 year 2017/11/19
Horn Antenna Schwarzbeck BBHA9120D |MRTSUE06023 |1 year 2017/10/22
Broadband Horn Antenna Schwarzbeck |[BBHA9170  |MRTSUE06024 |1 year 2018/04/25
:f;::nete:hermometer & Minggao ETH529 MRTSUE06170 |1 year 2017/11/30
Anechoic Chamber TDK Chamber-AC1 [MRTSUE06212 |1 year 2018/05/10
Conducted Test Equipment - TR3

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
MXE EMI Receiver Agilent N9038A MRTSUEO06125 |1 year 2017/08/03
Power Meter Agilent U2021XA MRTSUEO06030 |1 year 2017/12/06
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUEO06180 |1 year 2017/12/22
Software Version Function

e3 V 8.3.5 EMI Test Software

FCC ID: 2AFIX26237506
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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement - SR2

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: 3.46dB
Radiated Emission Measurement — AC1

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz ~ 1GHz: + 4.07dB
1GHz ~ 25GHz: + 4.18dB

FCC ID: 2AFIX26237506 Page Number: 16 of 89
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7. TEST RESULT

7.1. Summary

Company Name:

FCC ID:

Method/System:
Number of Channels:

Jiangsu Toppower Automotive Electronics Co., Ltd

2AFIX26237506

Frequency Hopping Spread Spectrum (FHSS)

79

FCC Part

Test Description Test Limit Test Test | Reference
Section(s) Condition | Result
15.247(a)(1) 20dB Bandwidth N/A PASS | Section 7.2
Peak Transmitter Output <1 Watt if > 75 non-
15.247(b)(1) PASS | Section 7.3
Power overlapping channels used
> 2/3 of 20 dB BW for
15.247(a)(1) Channel Separation systems with Output Power PASS Section 7.4
< 125mW Conducted
15.247(a)(1)(iii) | Number of Channels > 15 Channels PASS | Section 7.5
15.247(a)(1)(iii) | Time of Occupancy < 0.4 secin 31.6 sec period PASS | Section 7.6
Band Edge / out- of-Band Section 7.7
15.247(d) Conducted = 20dBc PASS
Emissions Section 7.8
General Field Strength Emissions in restricted
Limits bands must meet the Section 7.9
15.205, 15.209 Radiated PASS
(Restricted Bands and radiated limits detailed in Section 7.10
Radiated Emission Limits) | 15.209
AC Conducted Emissions Line
15.207 < FCC 15.207 limits Pass | Section 7.11
150kHz - 30MHz Conducted

Notes: The analyzer plots shown in this section were all taken with a correction table loaded into the

analyzer. The correction table was used to account for the losses of the cables and attenuators used

as part of the system to connect the EUT to the analyzer at all frequencies of interest.

FCC ID: 2AFIX26237506
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7.2. 20dB Bandwidth Measurement

7.2.1.Test Limit

N/A

7.2.2.Test Procedure used

ANSI| C63.10-2013 - Section 6.9.2

7.2.3.Test Setting

1.

2.

Set RBW = 1% of the 20dB bandwidth

VBW = 3 x RBW

Span = approximately 2 to 5 times the 20dB bandwidth, centered on a hopping channel

Detector = Peak
Trace mode = max hold
Sweep = auto couple

Allow the trace to stabilize

Measure the maximum width of the emission that is constrained by the frequencies associated

with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 20

dB relative to the maximum level measured in the fundamental emission.

7.2.4.Test Setup

Spectrum Analyzer

L

8 Aftenuator E U T

FCC ID: 2AFIX26237506
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7.2.5.Test Result

Test Mode Channel No. Frequency 20dB Bandwidth Result
(MHz) (kHz)
DH5 00 2402 921.6 Pass
DH5 39 2441 920.8 Pass

DH5 78 2480 924.5 Pass
2DH5 00 2402 1242.0 Pass
2DH5 39 2441 1219.0 Pass
2DH5 78 2480 1219.0 Pass
3DH5 00 2402 1257.0 Pass
3DH5 39 2441 1243.0 Pass
3DH5 78 2480 1259.0 Pass

DH5 20dB Bandwidth
Channel 00 (2402MHz) Channel 39 (2441MHz)

= e Cemeton = BT
T cenceani] [ i o [0rssmsanagly, s o [ < Jwo a] T senceani] T aeiaic
Center Freq: 2 407000000 GHiz Radia 5ta: None ‘Center Freq 2.441000000 GHz Genter Freq: 2421000000 Gz
Trig: Frea Run Avg|Hold:>10/10 g ey Trig Fres Run Avg|Hold:>10/10

HEGaindow © #Atten: 10 B Radic Device: BTS " #anen: 1048

Ref Offsat 2 dB
Ref 30.00 dBm

Ref Offset 2 dB
Rer 30.00 dBm

2.441000000 GHz,

Span 3 MHz|
HAVBW 30 kHz Sweep 37.07 ms)

Span 3 MHz|
#VBW 30 kHz Sweep 37.07 ms|

Qccupied Bandwidth Total Power 7.70 dBm
858.54 KHz

Transmit Freq Error -5.552 kHz OBW Power 99.00 %

x dB Bandwidth 920.8 kHz x dB -20.00 dB

Occupied Bandwidth Total Power 8.55dBm
855.78 KHz

Transmit Freq Error -4.678 kHz OBW Power 99.00 %

x dB Bandwidth 921.6 kHz xdB -20.00 dB

L |ua11we A Mgy, Ui/
Radia Std: None.

Radlo Device: BTS

Ref Dffset 2 dB
Ref 30.00 dBm .

CenterFreq|
2480000000 GHz|

#VBW 30 kHz Sweep 37.07 ms|

Occupied Bandwidth Total Power 8.15dBm
862.15 kHz

Transmit Freq Error =4.870 kHz OBW Fower 99.00 %

x dB Bandwidth 924.5 kHz xdB -20.00 dB

FCC ID: 2AFIX26237506 Page Number: 19 of 89
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2DH5 20dB Bandwidth

Channel 00 (2402MHz)

Channel 39 (2441MHz)

ALGH AU & |U#Llicd AT Ag1Y U2/
Radia Std: None.

T_senseini I
Center Freq: 2.402000000 GHz
W Tiig: FreeRun AvgHold:
HFGain:tow " #Amen: 10 dB

:>10/40
Radlo Device: BTS

Ref Dffset 2 dB
Ref 30.00 dBm

o A
B i e P -

e ——

Span 3 MHz|
Sweep 16.4 ms|

#VBW 47 kHz

Occupied Bandwidth Total Power 7.24 dBm

1.1782 MHz
Transmit Freq Error =6 Hz OBW Fower 99.00 %
x dB Bandwidth 1.242 MHz xdB -20.00 dB

eysight [ [E=EEs
] ] Seren] [ sGnai o [vsetoangis,v

. 1000 GHz Radia Std: Nons

- Tri wglHold:> 1010

WFGaintow " #ARen: 10 dB

Radlo Device:BTS

LSRN VNN

el P

Span 3 MHz|
Sweep 16.4 ms|

#Res BW 15 kHz #VBW 47 kHz

Occupied Bandwidth Total Power 6.31 dBm

1.1783 MHz

Transmit Freq Error 414 Hz OBW Fower 99.00 %
X dB Bandwidth 1.219 MHz x dB -20.00 dB

rec EaTuz.

B cysight Spectnum &nayzer - Ozcupicd IW L | mire
T T LGN A & [0ELoca0 AT ALQ 1Y, A0/
Radia Sto: None.

1 T
480000000 GHz

E - C
Leriter. Freq.2.430000000.GHz Trig: FreeRun AvglHold:>1040

HEGaindow © #Atten: 10 B Radlc Device: BTS

T 1 T CenterFreq|
2480000000 GHz|

-
AT

#VBW 47 kHz

Total Power 6.79 dBm

Occupied Bandwidth
1.1803 MHz

Transmit Freq Error 640 Hz

OBW Power 99.00 %

x dB Bandwidth 1.219 MHz xdB -20.00 dB

FCC ID: 2AFIX26237506
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3DH5 20dB Bandwidth

Channel 00 (2402MHz)

Channel 39 (2441MHz)

e
teysightSpectrum Anaiyzes - Ozcupicd IW | )
I : T_senseini [ sona o |osasseanmgiy e
Center Freq: 2.402000000 GHz Radia
W Tiig: FreeRun AvglHold: 108
HFGaintow " #Aen: 10 4B

Radlo Device: BTS

Ref Dffset 2 dB
Ref 30.00 dBm

T,

SN

P St

Span 3 MHz|

#VBW 47 kHz Sweep 16.4 ms|

Occupied Bandwidth Total Power 7.18 dBm

1.1740 MHz
Transmit Freq Error 884Hz  OBW Power 99.00 %
x dB Bandwidth 1257 MHz  xdB -20.00 dB

e 1. Alignment Completed

e
eysight Oscupied DN ]l
I x| Seren] ALGH A & TETH

: 2.441000000 GHz
Gy T wglHeld:>1010
AFGain:| aw #Atten: 10 dB

PO, V) P

e A

Span 3 MHz|
Sweep 16.4 ms|

#Res BW 15 kHz #VBW 47 kHz

Occupied Bandwidth Total Power 6.25 dBm

1.1776 MHz
1.465kHz  OBW Power 99.00 %
1.243MHz X dB -20.00 dB

Transmit Freq Error
x dB Bandwidth

rec EaTuz.

B cysight Spectnum &nayzer - Ozcupicd IW || il
T T LGN AU D [0S0 AN ALg 1Y, 207/
Radia 5ta: None

1 T
480000000 GHz

E - C
Leriter. Freq.2.430000000.GHz Trig: FreeRun AvglHold:>1040

HEGaindow © #Atten: 10 B Radlc Device: BTS

CenterFreq|
2480000000 GHz|

H E s L e Y

#VBW 47 kHz

Total Power 7.04 dBm

Occupied Bandwidth
1.1781 MHz

Transmit Freq Error -938 Hz

OBW Power 99.00 %

x dB Bandwidth 1.259 MHz xdB -20.00 dB

FCC ID: 2AFIX26237506
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7.3. Output Power Measurement

7.3.1.Test Limit
The maximum out power permissible output power is 1 Watt for all other frequency hopping systems

operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping hopping channels.

7.3.2.Test Procedure Used

ANSI| C63.10-2013 - Section 7.8.5

7.3.3. Test Setting
1. Set RBW 2= the 20 dB bandwidth of the emission being measured.
2. VBW = 3 x RBW
3. Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
4. Detector = Peak
5. Trace mode = max hold
6. Sweep = auto couple
7. Allow the trace to stabilize, Use the marker-to-peak function to set the marker to the peak of the
emission. The indicated level is the peak output power (don’t forget added the external

attenuation and cable loss)

7.3.4.Test Setup

Spectrum Analyzer

= @ Attenuator EUT

FCC ID: 2AFIX26237506 Page Number: 22 of 89
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7.3.5.Test Result

Test Mode Channel No. Frequency Peak Power Peak Power

(MHz) (dBm) Limit

(dBm)

DH5 00 2402 297 <30
DH5 39 2441 2.68 <30
DH5 78 2480 3.04 <30
2DH5 00 2402 2.06 <30
2DH5 39 2441 1.47 <30
2DH5 78 2480 1.87 <30
3DH5 00 2402 2.30 <30
3DH5 39 2441 1.75 <30
3DH5 78 2480 217 <30

FCC ID: 2AFIX26237506
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DH5 Output Power

Channel 00 (2402MHz)

Channel 39 (2441MHz)

Ref Dffeat 2 dB
Ref 20.00 dBm

[ seisziy | eI

[ I [usiena
Type: Log-Pwr

Avg
¥ Trig: Free Run Aug|Hold >10H0 k
Anten: 28 dB WY

Mkr1 2.402 150 0 GHz
-

Span 5.000 MHz
Sweep 1.067 ms (2001 pts)

STATLE

#VEW 3.0 MHz

[
Peak Search

Next Pk Right
Next Pk Left
Marker Delta

MEKr—RefLVvI
More
10of2

[ aciay
Avg Type: Log-Pwr
AuglHold:+10110

[ semszani]

¥ Trig: FreeRun
Anen; 23 B

Ref Offset2 dB
Ref 20.00 dBm

Center 2.441000 GHz

#Res BW 1.0 MHz #BW 3.0 MHz Sweep 1.067 ms (2001 pts)

rec TaTUS

Channel 78 (2480MHz)

Ref Offset 2 0B
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 1.0 MHz

T sorems | T seaio e
Avg Type: Log-Pwr
W Trig: Free Run Aug|Hold >10H0
Anen: 2805

Mkr1 2.480 157 § GHz
3.035 dBm

Span 5.000 MHz

#VBW 3.0 MHz 1.067 ms (2001 pts)

Next Pk Right
Next Pk Left

1of2

FCC ID: 2AF1X26237506
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2DHS5 Output Power

Channel 00 (2402MHz)

Channel 39 (2441MHz)

B eysight Spectrum Ans yzer - Swept 54
> T T

T oo | R

b [T Sin A [ I

Warkor 2402001000000 GHe._____ BRSNS
[ Anten: 28 dB

Ref Offset 2 0B

Ref 20.00 dBm

Center 2.402000 GHz

#Res B 3.0 MHz #VBW 3.0 MHz

Tisans:
T

Span 7.000 MHz

Sweep 1.067 ms (2001 pts)

= eTaTLE

B ceysich: Specirum Anclyzer - Smeat SA

B W T
Marker 1 2.441007000000 GHz
PO i

T sens=in]

Y Trig- FreeRun
Anten: 28 65

AuglHold:»10110

Ref Offset 2 dB
Ref 20.00 dBm

Genter 2.441000 GHz
#Res BN 3.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (2001 pts)

rec g|

Channel 78 (2480MHz)

B oot

[ seiszay | eI

[z

Ava Type: Log-Pwr
W Trig: Free Run AuglHald »1010
Anen: 28 d5

Ref Dffsct 2 oB
Ref 20.00 dBm

oE] T

Mkr1 2.480 049 0 GHz

1.865 dBm

Span 7.000 MHz

1.067 ms {2001 pts)

|- =5
Peak Search

FCC ID: 2AF1X26237506
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3DHS5 Output Power

Channel 00 (2402MHz)

Channel 39 (2441MHz)

B cysight Spectnum Anayzer -

z T |
Marker 1 2.402091000000 GHz
PN F

[ BB

T sowe] T wows
Avg Type: Log-Pwr
AvglHold-> 1040 s

ToEsiia
TRAC:

Y Trig: FresRun
Aren: 28 6B HN AN
RefDffset 2 d

& Mkr1 2.402 091 0 GHz
Ref 20.00 dBm 2.2

Next Pk Right|

Center 2.402000 GHz
#Res BW 3.0 MHz

MKr—RefLvi

Span 7.000 MHz

#VBW 5.0 MHz 67 ms (2001 pts)

R

|-} it

Ref Ofset 2 a8
Ref 20.00 dBm

L ETR T
Marker 1 2.440972000000 GHz
PNO:

T sowea] T
g Type: Log-Pwr
Avgltold 10,10

% Trig: Fres Run
Atcen: 28 4B

MKr1 2.440 972 0 GHz
1.749 dBm

Next Pk Right

MKr—RefLvl

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz

Channel 78 (2480MHz)

T senseini [ oo [vseea
Ava Type: Log-Pwr A
) Trig: FresRun AvgHold:» 018 bt
" Ausn: 28 dB —

Mkr1 2.480 000 0 GHz
2.169 dBm

1T Goin:Low

Ref Dffset 2 4B
Ref 20.00 dBm

Next Pk Right|

Mkr—RefLvl|

00 GHz
#Res BW 3.0 MHz #VBW 3.0 MHz

Span 7.000 MHz
1.067 ms (2001 pts)

FCC ID: 2AF1X26237506
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7.4. Carrier Frequency Separation Measurement

7.4.1.Test Limit

The minimum permissible channel separation for this system is 2/3 the value of the 20dB BW.

7.4.2.Test Procedure Used

ANSI| C63.10-2013 - Section 7.8.2

7.4.3.Test Setting

1. Span = wide enough to capture the peaks of two adjacent channels.
2. RBW =1 % of the span

3. VBW = RBW

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize

7.4.4.Test Setup

Spectrum Analyzer

?r = e E88 a8 Altenuator EUT
—.5 =8 ssE = N—— §
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7.4.5.Test Result

Test Mode Channel No. Frequency Limit Result
(MHz) (kHz)
DH5 00 2402 >614.40 Pass
DH5 39 2441 >613.87 Pass
DH5 78 2480 >616.33 Pass
2DH5 00 2402 > 828.00 Pass
2DH5 39 2441 > 812.67 Pass
2DH5 78 2480 > 812.67 Pass
3DH5 00 2402 > 838.00 Pass
3DH5 39 2441 > 828.67 Pass
3DH5 78 2480 > 839.33 Pass

Note: The Limit is 2/3 the value of the 20dB BW.
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DHS5 Carrier Frequency Separation

Channel 00 (2402MHz) Channel 39 (2441MHz)

B Keysigh: Spectum Ak B Feyscht Gpecim Avslzer - Smeat SA i e

B [ TR T semsean [
Marker 1 A 1.000000000 MHz

- s 1 [ awa . [
Marker 1 A 1.000000000 MHz Avg Type: Log-Pwr Peak Search
BROTWitle (g Trig: Free Run AvglHald:=1010

FGoninl ow Amen: 28 48

T saean]

ALGHA U

Avg Type: Log-Pwr
Trig: FresRun AvglHold:+1040

Amten: 28 45

Ref Offset 2B
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

Center 2402000 GHz
#Res BW 100 kHz #VBW 300 kHz

B Keyight Specium Anslyz - Snct A =]
R -

B CRE T
Marker 1 A -1.000000000 MH:
PN

Ref Offset 2 dB
Ref 20.00 dBm

Sweep 1.067 ms (2001 pts)

e T
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2DH5 Carrier Frequency Separation

Channel 00 (2402MHz) Channel 39 (2441MHz)

B Keysigh: Spectum Ak B Feyscht Gpecim Avslzer - Smeat SA i e

o [ s A ] T semsean [ [ Aunac [om
Marker 1 A 1.000000000 MHz ] :“"ﬁﬁm’)‘;ﬁg""

£ [k [ [ seman] |

A Avg Type: Log-Pwr
Metkee £ 2.1.000000000 pzwmp W Trig: Free Run AvglHold:=10110
IFmin1ow " Atien: 23 dB

¥ Trig: FreeRun
Anen; 23 B

Ref Offset 2B
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

Center 2402000 GHz
#Res BW 100 kHz #VBW 300 kHz

B Keyight Specium Anslyz - Snct A =]
R -

B CRE T
Marker 1 A -1.000000000 MH:
PN

Ref Offset 2 dB
Ref 20.00 dBm

Center 2480000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

e T
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3DHS5 Carrier Frequency Separation
Channel 00 (2402MHz) Channel 39 (2441MHz)

i ot e R St LT

5 | | [ serszan ] A U o
Marker 1 A 1.000000000 MHz

B Keysigh: Spectum Ak
E [ [ [ At [osts

B Avg Type: Log-Pwr
MadGr 1:41.000000000 Pzwmp W Trig: Free Run AvglHold:=10110
IFmin1ow " Atien: 23 dB

T saean]

Avg Type: Log-Pwr
Trig: FresRun AvglHold:+1040

Amten: 28 45

Ref Offset 2B
Ref 20.00 dBm

MKr—RefLVI|

More
10f2

Center 2.441000 GHz

Center 2402000 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)

B Keyight Specium Anslyz - Snct A =]
R -

B CRE T
Marker 1 A -1.000000000 MH:
PN

Ref Offset 2 dB
Ref 20.00 dBm

) l Marker Delta
] ~ A ——

] MKr—CF
Mkr—RefLvI

More/

1ef2

#VBW 300 kHz Sweep 1.067 ms (2001 pts)

e T
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7.5. Number of Hopping Channels Measurement

7.5.1.Test Limit

This frequency hopping system must employ a minimum of 15 hopping channels.

7.5.2.Test Procedure Used

ANSI| C63.10-2013 - Section 7.8.3

7.5.3.Test Settitng

1. Span = the frequency band of operation.
2. RBW =1 % of the span

3. VBW = RBW

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize

7.5.4.Test Setup

Spectrum Analyzer

A

3 Attenuator EUT
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7.5.5.Test Result

Test Mode Channel Numbers

(Hopping)

Frequency

Limit Result

(MHZz) (Hopping Channels)

DHS5 79 2402~2480 215 Pass
2DH5 79 2402~2480 215 Pass
3DH5 79 2402~2480 215 Pass

DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

[ Keysight Succiunn Arclyca - Snep. 54
S SERse Wi — [ oo

Avg Type: Log-Pwr

AvgiHeld:> 11

‘Start Freg 2.
! oo Trig: Free Run
Atten: 20 dB

Ref Offset 125 dB
Ref 20.00 dBm

top 2.421000 GHz
067 ms (2001 pts)

Start 2. 402000 GHz

#Res BW 300 kHz #VBW 1.0 MHz

[ESRE=R|

Sson]  Aewuio
Avp Type: Log-Pwr
Trig: Free Run Avg/Hold>1/1

\Fnnion ™ Attan: 20 dB

Ref Offset 125 dB
. Ref 20.00 dBm

Center Freq|
2431500000 GHz

StartFreq|
2.422000000 GHe|

Stop Freq|
2.441000000 GHz|

ep)
1.900000 MHz|

Start 2422000 GHz Stop 2441000 GHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= ETaTLs

2442 ~ 2461MHz

2462 ~ 2480MHz

senszini]_ LGN 010
Avg Type: Log-Pwr

T Trig: Free Run Avg|Hold:> 111

\Fonion Atten: 20 dB

Ref Dffset 125 dB

Ref 20.00 dBm

2.451500000 GHz

2.442000000 GHz

Start 2.442000 GHz
#Res BW 300 kHz

= sTaT.S

Stop 2461000 GHz

EVBW 1.0 MHz Sweep 1.067 ms (2001 pts)

[ e - Swzy,SA [E=HE

semszan] — enIie
Avg Type: Log-Pwr

Smp Freq Z 480000000 GHz
AvgHold:>1/1

TNO: last Leo Trig: FresRun
\rounton

Atten: 20 d5

Ref OFfset 125 dB
Ref 20.00 dBm

2.471000000 GHz|

2.462000000 GHz|

Stop 2420000 GHz
Sweep 1.067 ms (2001 pts)

Start 2462000 GHz
#Res BW 300 kHz

= ETaTLs

#VBW 1.0 MHz
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2DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

[E=SEE=Rr=T|

(. Seysight Spesum Analycer - Swep. A

Sens=NI] LICH AJIO
Avg Type: Log-Pwr
Avg|Hold:>1/1

T Trig: Free Run
Atten: 90 dB

Ref Offset 125 dB
Ref 20.00 dBm

S(al‘lt 2.402000 GHz Stop 2421000 GHz Log
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= sTATLS

[ESRE=R|

[ s Spe sun Al e - Surep. 5o
[ — i L
Stop Freq 2.441000000 GHz
THO:last Cao Trig: FreeRun
IFSainLow Atten: 20 6B

=T LICH IO
Avp Type: Log-Pwr
Avg/Hold>1/1

Ref Ofset 125 dB
Ref 20.00 dBm

Start 2.422000 GHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= ETaTLS

2442 ~ 2461MHz

2462 ~ 2480MHz

igh Spe.um Analy <1 - S SA [ | = )
[T

T T
Start Freq 2.442000000 GHz
"

semszitni] NN
Avg Type: Log-Pwr
Avg|Hold:> 111

L Trig: Free Run
Atten: 20 dB

Ref Difset 125 dB
Ref 20.00 dBm

StartFreq
2.442000000 GHz

Stop Freq
2461000000 GHz

Start 2.442000 GHz
#Res BW 300 kHz

= sTaT.S

EVBW 1.0 MHz Sweep 1.067 ms (2001 pts)

ML Specsum Pralyecs - Srep A
| T
Start Freq 2.462000000 GHz
T
I

T

seszani] LGN 1O
Avg Type: Log-Pwr
AvgHold:>1/1

G Trig: FraeRun
w " Atten: 20 dB

Ref OFfset 125 dB
dlv  Ref 20.00 dBm

‘ Center Freq

—[ J 2.471000000 GHz|
000 g (u.hTmL‘ — 2

SrartFreq
2.462000000 GHz|

Stop Freq|
2.480000000 GHz|

Start 2462000 GHz Stop 2.480000 GHz 56
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= ETaTLs
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3DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

(. Seysight Spesum Analycer - Swep. A
T Y

lo L
Start Freq 2,.402000000 GHz
O

Sens=NI] LICH AJIO
Avg Type: Log-Pwr
Avg|Hold:>1/1

T Trig: Free Run
Atten: 90 dB

Ref Offset 125 dB
Ref 20.00 dBm

o TN R A

S(al‘lt 2.402000 GHz Stop 2421000 GHz Log
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= sTATLS

[E=SEE=Rr=T|

[ cysiut L Specsum Bnaly e - Srep. 54

[ESRE=R|

e I S L
Stop Freq 2.441000000 GHz

TNO: |ast Ty
IFGainLow

Ref Ofset 125 dB
Ref 20.00 dBm

' |

T
I

I
\
|

=T LICH IO
Avp Type: Log-Pwr
Avg/Hold>1/1

oo Trig: Free Run
Atten: 20 6B

NN
B

Start 2.422000 GHz
#Res BW 300 kHz

#VBW 1.0 MHz

Sweep 1.067 ms (2001 pts)

ETaTLS

2442 ~ 2461MHz

2462 ~ 2480MHz

g S sum Andlycer - Sy S

[ o Lo
Stop Freq 2.461000000 GHz
I

semszitni] NN
Avg Type: Log-Pwr

Avg|Hold:> 111

L Trig: Free Run
Atten: 20 dB

Ref Difset 125 dB
v Ref 20,00 dBm

Start 2.442000 GHz
#Res BW 300 kHz

EVBW 1.0 MHz Sweep 1.067 ms (2001 pts)

= sTaT.S

T ]

L Spesum Analyze: - Srep. SA

T

| I

T T

Stop Freq 2.480000000 GHz
T
I

Ref OFfset 125 dB
dlv  Ref 20.00 dBm

seszani] LGN 1O
Avg Type: Log-Pwr

AvgHold:>1/1

[FEVETYY

G Trig: FraeRun
w " Atten: 20 dB

2.471000000 GHz|

2.462000000 GHz|

Start 2462000 GHz
#Res BW 300 kHz

Stop 2430000 GHz K]

#VBW 1.0 MHz

=

Sweep 1.067 ms (2001 pts)

ETaTLs
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7.6. Time of Occupancy Measurement

7.6.1.Test Limit
The maximum permissible time of occupancy is 400ms within a period of 400ms multiplied by the

number of hopping channels employed.

7.6.2.Test Procedure Used

ANSI| C63.10-2013 - Section 7.8.4

7.6.3.Test Settitng

Span = zero span, centered on a hopping channel.

RBW = 1MHz

VBW = RBW

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

Detector = Peak

Trace mode = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with
different modes of operation (data rate, modulation format, etc.), repeat this test for each variation.
An oscilloscope may be used instead of a spectrum analyzer. The EUT shall show compliance with
the appropriate regulatory limit for the number of hopping channels. A plot of the data shall be

included in the test report.
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7.6.4.Test Setup

Spectrum Analyzer

Attenuator A EUT

O ee ame o = O
— —
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7.6.5.Test Result

Test Mode | Channel Frequency| Hops Over Packet Time of Limit Result
No. (MHz) | Occupancy |Transfer Time| Occupancy (ms)
Time(Hops) (ms) (ms)
3DH1 39 2441 320 0.42 86.27 <400 Pass
3DH3 39 2441 160 1.65 192.9 <400 Pass
3DH5 39 2441 107 2.93 305.5 <400 Pass

Packet Transfer Time

3DH3-Channel 39(2441MHz)

3DH1-Channel 39(2441MHz)

Center 2.441000000 GHz
Res BW 1.0 MHz

AVBW 1.0 MHz

___ nknaw
Ave Type: Log-Pwr

Span 0 Hz
Sweep 30.00 ms (2001 pts)

ST
Avp Type: Log-Pwr

1
i AMKr1 1,650 ms|
Ref Dffset 125 dB

Jogeidy_Rol 20,00 dBm 0.10 dB

QHz

Center 2.441000000 GHz z
pts)

Span
Res BW 1.0 MHz Sweep 100.0 ms (2001

#VBW 1.0 MHz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Span 0 Hz
Sweep 150.0 ms (2001 pts)
x

sTATLS

Note 1: According the Bluetooth Standard Specification, the nominal hop rate is 1600 hops/s. All

Bluetooth unit participating in the piconet are time and hop synchronized to the channel.

Hops Over Occupancy Time in 31.6s for 3DH1 = 1600/2 /79 * 31.6 = 320.

Hops Over Occupancy Time in 31.6s for 3DH3 = 1600/4 /79 * 31.6 = 160.
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Hops Over Occupancy Time in 31.6s for 3DH5 =1600/6 /79 * 31.6 = 107.

Note 2: Time of Occupancy = Packet Transfer Time * Hops Over Occupancy Time in 31.6s.
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7.7. Band-edge Compliance Measurement

7.7.1.Test Limit

The maximum permissible emission level is 20dBc. Any emissions were lying outside of the

emission bandwidth and in authorized band edges to a field strength limit specified in Section 15.209

of the Title 47 CFR.

7.7.2.Test Procedure Used

ANSI C63.10-2013 - Section 6.10.4

7.7.3.Test Setting

1.

Span = wide enough to capture the peak level of the emission operating on the channel closest
to the band edge, as well as any modulation products which fall outside of the authorized band of
operation.

RBW = 1% of spectrum analyzer display span

VBW 2= RBW

Detector = peak

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize

Allow the trace to stabilize. Set the marker on the emission at the band edge, or on the highest
modulation product outside of the band, if this level is greater than that at the band edge. Enable
the marker-delta function, than use the marker-to-peak function to move the marker to the peak

of the in-band emission.
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7.7.4.Test Setup

Spectrum Analyzer

y

Attenuator E UT
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7.7.5.Test Result

Test Mode Channel No. Frequency Limit Result
(MHZz)

DH5 00 2402 20dBc Pass

DH5 78 2480 20dBc Pass

2DH5 00 2402 20dBc Pass

2DH5 78 2480 20dBc Pass

3DH5 00 2402 20dBc Pass

3DH5 78 2480 20dBc Pass

DH5 Band-edge Compliance

Channel 00 (2402MHz) Channel 78 (2480MHz)

B ecysigh: Soec mm.‘nnlﬁu Sweat SA

— AL AL U
¥ TG GO Marker

W Trig: FreeR Avg|Hold:>10/10 i
: SelectMarker
Ref Offset2 dB ! o
Ref 20.00 dBm 5

Ref Offset 2 dB
Ref 20.00 dBm

Span 5.000 MHz|
Sweep 1.067 ms (2001 pts)

Span 10.00 MHz|
Sweep 1.067 ms (2001 pts)

F_NZON | F_HZTION WOTH SUNCTICHVALUE =

Fuson | Forisnion ot
3 ms dBm ___
znm 447 5 GHz 16291dBm| ]

o — 1
1 IIIIII.'I usn 170GHz| 3016 dBm)|
2480675 GHz| __17.022dBm

“ﬁﬁ 2483500 GHz 49.185 dBm
P B I R I
N -

2DH5 Band-edge Compliance

Channel 00 (2402MHz) Channel 78 (2480MHz)

B Kersigh: 5 Spec mmhu\r;r SweotSA

B ecysigh: Soecium Aulnu Saeat SA

T sems=in ] VTV
[ A Marker
Marker 3 2. 483500000000 GHz M . Froerun ;“":!‘H;'EI )hﬁ;’wr
Anten: 28 65

- Marker
Trig: Free Run AuglHold

" Amen:28d8

Selec(Mal‘ke Selec(Maﬂe

Ref Offset 2 dB
Ref 20.00 dBm

Ref Offset2 dB
Ref 20.00 dEm

Span 5.000 MHz|
Sweep 1.067 ms (2001 pts)
o | Fneion womn

1 zsz dBm
z.nm 3150 GHz 18306 dBm

2400 000 0 GHz 44309 dBm

Span 10.00 MHz|
Sweep 1.067 ms (2001 pts)

FoNCON | FNITION WOTH SUNCTICVALUE -
[f] usn 010 GHz 1 075 d8m| [ 000 @000 ]
ETRERNE 2.480 700 GHz 18053dBm[ ]

RN I I R
I
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3DH5 Band-edge Compliance

Channel 00 (2402MHz)

Channel 78 (2480MHz)

Avg Type: v
) Trig: Free Run AvglHold:> 1010
Amien: 28 45

s iz MKr3 2.400 000 0 GHZ]
Ll -44.596 dBm

dBidiv

enter 2.402000 GHz
? #VBW 300 kHz

= 1on
|1ss dBm ___
2401 320 0 GHz A8.097dBm[ [}

2.400 000 0 GHz -44.596 dBm

Marker

Select Markel

Marker
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Mkr3 2.483 500 GHz|
-44.186 dBm)|
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Anen; 23 B
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| huiimew] Sande)

mec | 4 File <3DHS5-2483 5 png> saved

DH5 Operation Frequency Range of 20dB Bandwidth within Hopping Mode

Channel 00 (2402MHz)

Channel 78 (2480MHz)
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SIS
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smn Freq 2 380000000 GHz
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DH5 Operation Frequency Range of 20dB Bandwidth within Hopping Mode

Channel 00 (2402MHz)

Channel 78 (2480MHz)

(= opsight Specium Annbz:v S 54
[
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7.8. Conducted Spurious Emissions Measurement

7.8.1.Test Limit

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 a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted or a
radiated 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.

7.8.2.Test Procedure Used

ANSI| C63.10-2013 - Section 7.8.8

7.8.3.Test Setting

1. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.
Typically, several plots are required to cover this entire span.

2. RBW =100 KHz

3. VBW = RBW

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize

8. Set the marker on the peak of any spurious emission recorded. The level displayed must comply

with the limit specified in this section.
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7.8.4.Test Setup

Spectrum Analyzer

8 | Attenuator EU T
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7.8.5.Test Result

Test Mode Channel No. Frequency Limit Result
(MHZz) (MHZz)
DH5 00 2402 20dBc Pass
DH5 39 2441 20dBc Pass
DH5 78 2480 20dBc Pass
2DH5 00 2402 20dBc Pass
2DH5 39 2441 20dBc Pass
2DH5 78 2480 20dBc Pass
3DH5 00 2402 20dBc Pass
3DH5 39 2441 20dBc Pass
3DH5 78 2480 20dBc Pass

DH5 Conducted Spurious Emissions

Channel 00 (2402MHz)

Channel 39 (2441MHz)

o T e a ]
Marker 1 2402150000000 GHz
PHO

a5t On
IFGain ow

Ref Offset 2 dB
Ref 20.00 dBm

Marker Delta

Res BW 100 kHz Sweep 2.387 $ (40001 pts;
ec T

Ref Offset 2 di

T
Avg Type: Log-Pwr
AuglHold: 111

B8

Ref 20.00 dBm

Res BW 100 kHz

#VBW 300 KHzZ Sweep 2.387 s (40001 pts)
TaTUS

Channel 78 (2480MHz)

ey " [y

e [ sou Al
Marker 1 2.480181250000 GHz

‘ Marker Delta

—_— Mkr—RefLvl|

FCC ID: 2AF1X26237506

Page Number: 47 of 89




Report No.: 1708WSU01801

2DH5 Conducted Spurious Emissions

Channel 00 (2402MHz) Channel 39 (2441MHz)
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O e =
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Peak Search
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3DHS5 Conducted Spurious Emissions

Channel 00 (2402MHz)

Channel 39 (2441MHz)
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7.9. Radiated Spurious Emission Measurement

7.9.1.Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47

CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZ] [uV/m] [Meters]
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

7.9.2.Test Procedure Used

ANS| C63.10-2013 - Section 11.12.1

7.9.3.Test Setting

Peak Field Strenqth Measurements

1.

2.

6.

7.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW = as specified in Table 1
VBW =3 * RBW

Detector = peak

Sweep time = auto couple
Trace mode = max hold

Trace was allowed to stabilize

FCC ID: 2AFIX26237506
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Table 1 - RBW as a function of frequency

Frequency RBW
9 ~ 150 kHz 200 ~ 300 Hz
0.15 ~ 30 MHz 9~10kHz
30 ~ 1000 MHz 100 ~ 120 kHz
> 1000 MHz 1 MHz

Average Field Strength Measurements

1.

2.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz

VBW = 1/T

De As an alternative, the instrument may be set to linear detector mode. Ensure that video
filtering is applied in linear voltage domain (rather than in a log or dB domain). Some instruments
require linear display mode in order to accomplish this. Others have a setting for Average-VBW
Type, which can be set to “Voltage” regardless of the display mode

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow max hold to run for at least 50 times (1/duty cycle) traces
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7.9.4.Test Setup

9kHz ~ 30MHz Test Setup:

EUT

T [ 1 |

0.8m L —

(Turntable)

30MHz ~ 1GHz Test Setup:

Test Receiver [

0.8 m ¢
(Turntable)

T~4m ' (Antenna Tower)
l Antenna ||
VL
= A _
3m . =

Test Receiver

if ]

[ - |
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1GHz ~ 18GHz Test Setup:

EUT 1~4m (Antenna Tower)
(Polyziveehic) l Antenna ||
15m !
¢ 3m »l
(Turntable)
Spectrum Analyzer ,, =
1 — 1
18GHz ~25GHz Test Setup:
EUT (Antenna Tower)
Antenna
(Poly=tyrene) Spectrum Analyzer
—
5m I | j: Pre- Amphﬁer ._ Ei'
H—1m — — )
(Turntable) |
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7.9.5.Test Result

Test Mode: DH5 Test Site: AC1
Test Channel: 00 Test Engineer: Bruce Wang
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4799.5 46.0 3.6 49.6 74 -24.4 Peak | Horizontal
8386.5 36.4 9.7 46.1 74 -27.9 Peak | Horizontal
* 9831.5 35.6 13.2 48.8 74 -25.2 Peak | Horizontal
* 10511.5 35.4 14.0 49.4 74 -24.6 Peak | Horizontal
4808.0 46.5 3.6 50.1 74 -23.9 Peak Vertical
8454.5 36.9 9.9 46.8 74 -27.2 Peak Vertical
* 9823.0 34.7 13.2 47.9 74 -26.1 Peak Vertical
* 10486.0 34.7 13.9 48.6 74 -25.4 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (89.9dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AFIX26237506
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Test Mode:

DH5

Test Site:

AC1

Test channel:

39

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4884.5 49.6 3.5 53.1 74 -20.9 Peak | Horizontal
8242.0 36.3 10.0 46.3 74 -27.7 Peak | Horizontal
* 9848.5 35.7 13.2 48.9 74 -25.1 Peak | Horizontal
* 10503.0 33.8 14.2 48.0 74 -26.0 Peak | Horizontal
4884.5 49.3 3.5 52.8 74 -21.2 Peak Vertical
8378.0 35.6 9.8 45.4 74 -28.6 Peak Vertical
* 9661.5 36.5 12.4 48.9 74 -25.1 Peak Vertical
* 10409.5 34.6 13.9 48.5 74 -25.5 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (89.2dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AFIX26237506

Page Number: 55 of 89




|
A

VT

Report No.: 1708WSU01801

Test Mode:

DH5

Test Site:

AC1

Test channel:

78

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4961.0 51.0 3.8 54.8 74 -19.2 Peak | Horizontal
4961.0 49.3 3.8 53.1 54 -0.9 |Average| Horizontal
8463.0 35.6 9.9 45.5 74 -28.5 Peak | Horizontal
* 9823.0 35.0 13.2 48.2 74 -25.8 Peak | Horizontal
* 10307.5 33.9 13.8 47.7 74 -26.3 Peak | Horizontal
4961.0 50.6 3.8 54.4 74 -19.6 Peak Vertical
4960.0 49.2 3.8 53.0 54 -1.0 |Average| Vertical
8361.0 36.7 9.7 46.4 74 -27.6 Peak Vertical
* 9772.0 34.8 12.8 47.6 74 -26.4 Peak Vertical
* 10418.0 34.8 13.8 48.6 74 -25.4 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (88.6dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Test Mode:

2DH5

Test Site:

AC1

Test channel:

00

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4808.0 41.7 3.6 45.3 74 -28.7 Peak | Horizontal
8480.0 35.3 10.1 45.4 74 -28.6 Peak | Horizontal
* 9763.5 34.7 12.8 47.5 74 -26.5 Peak | Horizontal
* 10494.5 35.0 14.1 49.1 74 -24.9 Peak | Horizontal
4808.0 40.7 3.6 44.3 74 -29.7 Peak Vertical
8327.0 35.6 9.7 45.3 74 -28.7 Peak Vertical
* 9729.5 34.6 12.7 47.3 74 -26.7 Peak Vertical
* 10503.0 33.8 14.2 48.0 74 -26.0 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (88.6dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Test Mode:

2DH5

Test Site:

AC1

Test channel:

39

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4884.5 42.0 3.5 45.5 74 -28.5 Peak | Horizontal
8114.5 35.4 10.2 45.6 74 -28.4 Peak | Horizontal
* 9534.0 34.4 12.4 46.8 74 -27.2 Peak | Horizontal
* 10316.0 34.4 13.9 48.3 74 -25.7 Peak | Horizontal
4884.5 41.5 3.5 45.0 74 -29.0 Peak Vertical
8165.5 354 10.0 45.4 74 -28.6 Peak Vertical
* 9840.0 33.8 13.2 47.0 74 -27.0 Peak Vertical
* 10494.5 35.1 14.1 49.2 74 -24.8 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (87.6dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Test Mode: 2DH5 Test Site: AC1

Test channel: 78 Test Engineer: Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show

in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4961.0 451 3.8 48.9 74 -25.1 Peak | Horizontal
8437.5 35.6 9.9 45.5 74 -28.5 Peak | Horizontal
* 9823.0 34.5 13.2 47.7 74 -26.3 Peak | Horizontal
* 10401.0 33.8 14.1 47.9 74 -26.1 Peak | Horizontal
4961.0 43.5 3.8 47.3 74 -26.7 Peak Vertical
8497.0 36.7 10.3 47.0 74 -27.0 Peak Vertical
* 9823.0 34.7 13.2 47.9 74 -26.1 Peak Vertical
* 10537.0 34.4 14.0 48.4 74 -25.6 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (86.7dBuV/m)
or 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1708WSU01801

Test Mode:

3DH5

Test Site:

AC1

Test channel:

00

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4808.0 37.0 3.6 40.6 74 -33.4 Peak | Horizontal
8480.0 36.2 10.1 46.3 74 -27.7 Peak | Horizontal
* 9619.0 34.9 12.3 47.2 74 -26.8 Peak | Horizontal
* 10231.0 34.9 13.4 48.3 74 -25.7 Peak | Horizontal
4808.0 38.3 3.6 41.9 74 -32.1 Peak Vertical
8471.5 354 10.0 45.4 74 -28.6 Peak Vertical
* 9797.5 34.4 13.1 47.5 74 -26.5 Peak Vertical
* 10494.5 34.7 14.1 48.8 74 -25.2 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (88.5dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Test Mode:

3DH5

Test Site:

AC1

Test channel:

39

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4884.5 42.2 3.5 45.7 74 -28.3 Peak | Horizontal
8437.5 35.3 9.9 45.2 74 -28.8 Peak | Horizontal
* 9780.5 34.8 13.0 47.8 74 -26.2 Peak | Horizontal
* 10384.0 35.0 13.6 48.6 74 -25.4 Peak | Horizontal
4884.5 42.3 3.5 45.8 74 -28.2 Peak Vertical
8106.0 35.6 10.3 45.9 74 -28.1 Peak Vertical
* 9857.0 33.9 13.2 47 1 74 -26.9 Peak Vertical
* 10367.0 34.4 13.8 48.2 74 -25.8 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (87.7dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Test Mode:

3DH5

Test Site:

AC1

Test channel:

78

Test Engineer:

Bruce Wang

Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18 GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHZz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4961.0 43.9 3.8 47.7 74 -26.3 Peak | Horizontal
8378.0 34.9 9.8 447 74 -29.3 Peak | Horizontal
* 9848.5 35.6 13.2 48.8 74 -25.2 Peak | Horizontal
* 10588.0 34.9 14.0 48.9 74 -25.1 Peak | Horizontal
4961.0 43.7 3.8 47.5 74 -26.5 Peak Vertical
8463.0 35.8 9.9 45.7 74 -28.3 Peak Vertical
* 9789.0 35.0 13.2 48.2 74 -25.8 Peak Vertical
* 10537.0 35.0 14.0 49.0 74 -25.0 Peak Vertical

Note 1: “*”is not in restricted band, its limit is 20dBc of the fundamental emission level (87.0dBuV/m)
or 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AFIX26237506
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The worst case of Radiated Emission 30MHz ~ 1GHz:

Site: AC1 Time: 2017/09/02 - 22:08
Limit: FCC_Part15.209_RE(3m) Engineer: Lewis Huang
Probe: VULB 9168 _20-2000MHz Polarity: Horizontal

EUT: Car Kit Power: By USB

Worst Case Mode: Transmit by DHS at Channel 2441MHz
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Eeaunney M)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 166.285 19.931 5.320 -23.569 43.500 14.611 QP
2 * 234.185 27.236 14.620 -18.764 46.000 12.616 QP
3 298.690 26.405 12.140 -19.595 46.000 14.265 QP
4 399.085 24114 7.650 -21.886 46.000 16.464 QP
5 460.680 21.257 3.320 -24.743 46.000 17.937 QP
6 768.170 23.059 0.120 -22.941 46.000 22.939 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no

data appear in the report.
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Site: AC1 Time: 2017/09/02 - 22:09
Limit: FCC_Part15.209_RE(3m) Engineer: Lewis Huang
Probe: VULB 9168 _20-2000MHz Polarity: Vertical

EUT: Car Kit Power: By USB

Worst Case Mode: Transmit by DHS at Channel 2441MHz
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Eeaunney M)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 51.340 17.269 3.320 -22.731 40.000 13.949 QP
2 119.725 22.767 9.680 -20.733 43.500 13.087 QP
3 127.970 23.965 10.360 -19.535 43.500 13.605 QP
4 * 169.680 27.614 13.320 -15.886 43.500 14.294 QP
5 399.085 27.814 11.350 -18.186 46.000 16.464 QP
6 799.695 25.559 2.360 -20.441 46.000 23.199 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no

data appear in the report.
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7.10.Radiated Restricted Band Edge Measurement

Report No.: 1708WSU01801

7.10.1.Test Result

Time: 2017/08/16 - 21:00

Engineer: Bruce Wang

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by DH5 at Channel 2402MHz

Polarity: Horizontal
Power: By USB
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frequoncyiMbiz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2323.252 | 59.101 27.342 -14.899 74.000 31.759 PK
2 2390.000 | 56.390 24.823 -17.610 74.000 31.567 PK
3 * 2402.150 | 89.856 58.307 N/A N/A 31.549 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:08

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by DH5 at Channel 2402MHz
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Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.326 12.759 -9.674 54.000 31.567 AV
2 * 2402.055 | 89.320 57.771 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

VT4

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by DH5 at Channel 2402MHz

Time: 2017/08/16 - 21:10

Engineer: Bruce Wang

Polarity: Vertical
Power: By USB
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2372.605 | 59.637 28.024 -14.363 74.000 31.613 PK
2 2390.000 | 57.014 25.447 -16.986 74.000 31.567 PK
3 * 2401.912 | 87.571 56.022 N/A N/A 31.549 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1 Time: 2017/08/16 - 21:13
Limit: FCC_Part15.209_RE(3m) Engineer: Bruce Wang
Probe: BBHA9120D_1-18GHz Polarity: Vertical

EUT: Car Kit Power: By USB

Test Mode: Transmit by DH5 at Channel 2402MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.422 12.855 -9.578 54.000 31.567 AV
2 * 2402.008 | 86.901 55.352 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:14

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by DH5 at Channel 2480MHz
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.140 | 88.624 57.053 N/A N/A 31.571 PK
2 2483.500 | 58.205 26.622 -15.795 74.000 31.584 PK
3 2485.521 | 59.968 28.377 -14.032 74.000 31.590 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:20

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by DH5 at Channel 2480MHz
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.025 | 88.208 56.638 N/A N/A 31.570 AV
2 2483.500 | 45.341 13.758 -8.659 54.000 31.584 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:21

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by DH5 at Channel 2480MHz
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.128 | 87.952 56.381 N/A N/A 31.571 PK
2 2483.500 | 57.369 25.786 -16.631 74.000 31.584 PK
3 2483.578 | 59.478 27.894 -14.522 74.000 31.584 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1 Time: 2017/08/16 - 21:23
Limit: FCC_Part15.209_RE(3m) Engineer: Bruce Wang
Probe: BBHA9120D_1-18GHz Polarity: Vertical

EUT: Car Kit Power: By USB

Test Mode: Transmit by DH5 at Channel 2480MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.036 | 87.552 55.981 N/A N/A 31.570 AV
2 2483.500 | 45.184 13.601 -8.816 54.000 31.584 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

VT4

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by 2DH5 at Channel 2402MHz

Time: 2017/08/16 - 21:24

Engineer: Bruce Wang

Polarity: Horizontal
Power: By USB
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2342.728 | 59.492 27.814 -14.508 74.000 31.678 PK
2 2390.000 | 56.933 25.366 -17.067 74.000 31.567 PK
3 * 2402.102 | 88.622 57.073 N/A N/A 31.549 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:30

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2402MHz
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chrcqtoney bt}
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.367 12.800 -9.633 54.000 31.567 AV
2 * 2402.008 | 85.430 53.881 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Site: AC1 Time: 2017/08/16 - 21:30
Limit: FCC_Part15.209_RE(3m) Engineer: Bruce Wang
Probe: BBHA9120D_1-18GHz Polarity: Vertical

EUT: Car Kit Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2402MHz
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2327.907 | 59.480 27.746 -14.520 74.000 31.734 PK
2 2390.000 | 56.844 25.277 -17.156 74.000 31.567 PK
3 * 2402.103 | 86.887 55.338 N/A N/A 31.549 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:32

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2402MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.353 12.786 -9.647 54.000 31.567 AV
2 * 2402.008 | 83.739 52.190 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:34

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2480MHz
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Fronmeneyii)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.117 | 86.736 55.165 N/A N/A 31.570 PK
2 2483.500 | 57.211 25.628 -16.789 74.000 31.584 PK
3 2483.900 | 59.003 27.418 -14.997 74.000 31.584 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:36

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2480MHz
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Frequoncy i)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.025 | 83.366 51.796 N/A N/A 31.570 AV
2 2483.500 | 45.676 14.093 -8.324 54.000 31.584 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:36

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2480MHz
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Fronmeneyii)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2479.852 | 85.818 54.248 N/A N/A 31.570 PK
2 2483.500 | 58.269 26.686 -15.731 74.000 31.584 PK
3 2493.629 | 59.501 27.880 -14.499 74.000 31.621 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:39

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 2DH5 at Channel 2480MHz
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Srequoncyititis)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.024 | 82.389 50.819 N/A N/A 31.570 AV
2 2483.500 | 45.627 14.044 -8.373 54.000 31.584 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

VT4

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by 3DH5 at Channel 2402MHz

Time: 2017/08/16 - 21:40

Engineer: Bruce Wang

Polarity: Horizontal
Power: By USB
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2380.062 | 58.875 27.288 -15.125 74.000 31.587 PK
2 2390.000 | 57.692 26.125 -16.308 74.000 31.567 PK
3 * 2402.103 | 88.467 56.918 N/A N/A 31.549 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AFIX26237506

Page Number: 81 of 89



f
VR

Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:44

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 3DH5 at Channel 2402MHz
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23100 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405
chrcqtoney bt}
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.360 12.793 -9.640 54.000 31.567 AV
2 * 2402.055 | 85.155 53.606 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

VT4

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by 3DH5 at Channel 2402MHz

Time: 2017/08/16 - 21:45

Engineer: Bruce Wang

Polarity: Vertical
Power: By USB
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23100 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405
Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2364.482 | 58.737 27.088 -15.263 74.000 31.649 PK
2 2390.000 | 56.677 25.110 -17.323 74.000 31.567 PK
3 * 2402.055 | 86.900 55.351 N/A N/A 31.549 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:46

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 3DH5 at Channel 2402MHz
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23100 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405
chrcqtoney bt}
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 44.406 12.839 -9.594 54.000 31.567 AV
2 * 2402.055 | 83.488 51.939 N/A N/A 31.549 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

VT4

Site: AC1

Limit: FCC_Part15.209_RE(3m)

Probe: BBHA9120D_1-18GHz

EUT: Car Kit

Test Mode: Transmit by 3DH5 at Channel 2480MHz

Time: 2017/08/16 - 21:47

Engineer: Bruce Wang

Polarity: Horizontal
Power: By USB
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Frcquencyibib)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.001 | 87.004 55.434 N/A N/A 31.570 PK
2 2483.500 | 57.819 26.236 -16.181 74.000 31.584 PK
3 2485.751 | 59.060 27.468 -14.940 74.000 31.592 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:49

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 3DH5 at Channel 2480MHz
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Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.024 | 83.191 51.621 N/A N/A 31.570 AV
2 2483.500 | 45.653 14.070 -8.347 54.000 31.584 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:50

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 3DH5 at Channel 2480MHz
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Fronmeneyii)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.013 | 86.457 54.887 N/A N/A 31.570 PK
2 2483.500 | 57.812 26.229 -16.188 74.000 31.584 PK
3 2484.521 | 59.648 28.061 -14.352 74.000 31.587 PK

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1708WSU01801

Site: AC1

Time: 2017/08/16 - 21:51

Limit: FCC_Part15.209_RE(3m)

Engineer: Bruce Wang

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Car Kit

Power: By USB

Test Mode: Transmit by 3DH5 at Channel 2480MHz
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Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2480.036 | 82.671 51.100 N/A N/A 31.570 AV
2 2483.500 | 45.642 14.059 -8.358 54.000 31.584 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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8. CONCLUSION

The data collected relate only the item(s) tested and show that the Vehicular Audio System is in

compliance with Part 15C of the FCC Rules.

The End
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