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FCC RF Test Report

APPLICANT : Zebra Technologies Corporation
EQUIPMENT : Touch computer

BRAND NAME : Zebra

MODEL NAME : TC700K

FCCID : UZ7TC700K

STANDARD : FCC Part 15 Subpart C §15.247

CLASSIFICATION : (DSS) Spread Spectrum Transmitter

The product was received on Aug. 12, 2016 and testing was completed on Dec. 27, 2016. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: Joseph Lin / Supervisor
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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3 15.247(b)(1) Peak Output Power <125 mw Pass -
15.203 &
4 Antenna Requirement N/A Pass -
15.247(b)
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Report No. : FR672834-04A

21F, No. 88, Sec. 1, Hsin Tai Wu Rd., Hsichih Dist, New Taipei City 221,Taiwan R.O.C.

«auanas.  FCC RF Test Report
1 General Description
1.1 Applicant
Zebra Technologies Corporation
1 Zebra Plaza Holtsville, NY 11742
1.2 Manufacturer
Wistron Corporation
1.3

Product Feature of Equipment Under Test

Product Feature

EUT supports Radios application

Equipment Touch computer

Brand Name Zebra

Model Name TC700K

FCCID UZ7TC700K
NFC

WLAN 11a/b/g/n HT20/HT40

Bluetooth BR/EDR/LE

WLAN 11ac VHT20/VHT40/VHT80

HW Version DV
SW Version Android version 6.0.1
FW Version 91-12.04.4-MG-00
MFD 08NOV16
EUT Stage Engineering sample

Specification of Accessories
AC Adapter Brand Name|Zebra  |Part Number PWR-BUA5V16WOWW
Snap-On USB/Charge Cable Brand Name|Symbol |Part Number | CBL-TC7X-USB1-01
Snap-On Charging Cable Cup Brand Name|Symbol |Part Number | CHG-TC7X-CBL1-01
Battery Brand Name|Zebra  |Part Number |BT-000318-01
Earphone 1 Brand Name|Zebra Part Number|HDST-35MM-PTVP-01
Earphone 2 Brand Name|Zebra  |Part Number HS2100-OTH
Earphone 3 Brand Name|Zebra  |Part Number HS3100-OTH
Snap-on 3.5MM Audio Jack Adapter |Brand Name|Symbol |Part Number ADP-TC7X-AUD35-01
3-omm Jack 43"(1.1m) Standard |Brand Name|Zebra ~ [Part Number|CBL-HS2100-3MS1-01
Soft Holster Brand Name|Zebra  |Part Number|SG-TC7X-HLSTR1-01
Rigid Holster Brand Name|Zebra Part Number|SG-TC7X-RHLSTR1-01
Power Cord Brand Name|LOROM |Part Number|50-16000-182R
Cable line Brand Name|Zebra  |Part Number|CBL-DC-383A1-01
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1.4 Re-use of Measured Data

1.4.1Introduction Section

The part 15C test data for Bluetooth (equipment class: DSS) of UZ7TC700K (model: TC700K) is
referenced from UZ7TC75EK (model: TC75EK).

The applicant takes full responsibility that the test data as referenced in section 1.4.4 below represent
compliance for UZ7TC700K (model: TC700K).

1.4.2 Difference Section
UZ7TC700K is a variant version of UZ7TC75EK by changing hardware in UZ7TC75GK.

Detailed information is available in the appendix B - Product Equality Declaration.

1.4.3 Spot Check Verification Data Section

In order to confirm hardware similarity of the subject device with the reference device, WLAN
conducted power has been performed on FCC ID: UZ7TC700K (model: TC700K) for certain
parameters. The test results are significantly consistent with its parent model FCC ID: UZ7TC75EK
(model: TC75EK).

1.4.4 Reference detail Section:

Equipment Class Reference FCC ID Folder Test/RF Exposure Report Title/Section

DSS UZ7TC75EK Part15C (FR672834A) All sections applicable

1.5 Modification of EUT

No modifications are made to the EUT during all test items.
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1.6 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1022 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in
FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park,

Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO2-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.

1.7 Applicable Standards

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

U FCC Part 15 Subpart C §15.247

’ ANSI C63.10-2013

Remark:

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

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test
2.1 Descriptions of Test Mode

Preliminary tests were performed in different data rates and recorded the RF output power in the

following table:

Bluetooth RF Average Output Power (dBm)
Channel | Frequency GFSK / 1Mbps
DH1 DH3 DH5
Duty Cycle (%) 30.48 65.74 7713
Cho00 2402MHz 1.68 dBm 1.55 dBm 1.66 dBm
Ch39 2441MHz 1.90 dBm 1.91 dBm 1.93 dBm
Ch78 2480MHz 0.97 dBm 0.85 dBm 0.89 dBm
Bluetooth RF Average Output Power (dBm)
Channel | Frequency mw/4-DQPSK / 2Mbps
2DH1 2DH3 2DH5
Duty Cycle (%) 31.11 65.74 7713
Choo 2402MHz -1.28 dBm -1.22 dBm -1.03 dBm
Ch39 2441MHz 0.23 dBm 0.39 dBm 0.40 dBm
Ch78 2480MHz -1.16 dBm -0.93 dBm -0.91 dBm
Bluetooth RF Average Output Power (dBm)
Channel | Frequency 8-DPSK / 3Mbps
3DH1 3DH3 3DH5
Duty Cycle (%) 31.11 65.74 7713
Choo 2402MHz -1.14 dBm -1.12dBm -1.07 dBm
Ch39 2441MHz 0.33 dBm 0.24 dBm 0.41 dBm
Ch78 2480MHz -0.94 dBm -0.94 dBm -0.93 dBm
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Bluetooth RF Peak Output Power (dBm)
Channel | Frequency GFSK / 1Mbps
DH1 DH3 DH5
Cho0 2402MHz 2.91 dBm 2.74 dBm 2.85dBm
Ch39 2441MHz 3.03 dBm 2.88 dBm 2.93dBm
Ch78 2480MHz 2.19 dBm 2.03 dBm 2.10 dBm
Bluetooth RF Peak Output Power (dBm)
Channel | Frequency m/4-DQPSK / 2Mbps
2DH1 2DH3 2DH5
Cho00 2402MHz 1.61 dBm 1.93 dBm 2.01 dBm
Ch39 2441MHz 3.07 dBm 3.18 dBm 3.23dBm
Ch78 2480MHz 1.77 dBm 1.93 dBm 1.95 dBm
Bluetooth RF Peak Output Power (dBm)
Channel | Frequency 8-DPSK / 3Mbps
3DH1 3DH3 3DH5
Cho00 2402MHz 2.11 dBm 2.13dBm 2.17 dBm
Ch39 2441MHz 3.43dBm 3.38 dBm 3.65 dBm
Ch78 2480MHz 2.05dBm 2.05dBm 2.09 dBm

2.2 Test Mode

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Data Rate / Modulation
Test Item Bluetooth BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK mw/4-DQPSK 8-DPSK
Mode 1: CH00_2402 MHz | Mode 4: CH00_2402 MHz | Mode 7: CH00_2402 MHz
Conducted Mode 2: CH39_2441 MHz | Mode 5: CH39_2441 MHz | Mode 8: CH39_2441 MHz
Test Cases Mode 3: CH78_2480 MHz | Mode 6: CH78_2480 MHz | Mode 9: CH78_2480 MHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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FCC ID : UZ7TC700K

Page Number :90f12
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3 Peak Output Power Measurement
3.1 Limit of Peak Output Power

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator shall not
exceed the following: (1) For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band
0.125 watts. The power limit for 1Mbps, 2Mbps, 3Mbps and AFH modes are 0.125 watts.

3.2 Measuring Instruments

The measuring equipment is listed in the section 5 of this test report.

3.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.
2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
Measure the conducted output power with cable loss and record the results in the test report.
5. Measure and record the results in the test report.

3.4 Test Setup

Power Meter EUT
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4 Antenna Requirements
4.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 FCC rule.

4.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

4.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834-04A

5 List of Measuring Equipment

Calibration

Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
GB412923| 300MHz~40GH Conducted
Power Meter Agilent E4416A z Dec. 26, 2016 | Dec. 27, 2016 | Dec. 25,2017 | o oue'®
44 2 (THO2-HY)
US404415 | 300MHz~40GH Conducted
Power Sensor Agilent E9327A ‘ Dec. 26, 2016 | Dec. 27, 2016 | Dec. 25, 2017 | ~O"oHUe®
48 z (THO2-HY)
Spect Rohde & Conducted
pecirum onde FSP40 100055 | 9kHz~40GHz | Jun. 17,2016 | Dec. 27, 2016 | Jun. 16,2017 | o ou'®
Analyzer Schwarz (THO2-HY)

SPORTON INTERNATIONAL INC. Page Number - 120f 12

TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : UZ7TC700K

Report Issued Date : Jan. 09, 2017

Report Version

: Rev. 02

Report Template No.: BU5-FR15CBT Version 1.1




«auanas.  FCC RF Test Report Report No. : FR672834-04A

Appendix A. Product Equality Declaration

1. CPU change, pin to pin capability see attached power point
2.  Remove below components
1)  WWAN Multi-band PA

2) LTE B2/4/5/12/13/17/25/26 TRX components
3) WCDMA B1/2/4/5/8 TRX components
4) GSM 850/900/1800/1900 TRX components

)
)
)
) CDMA BCO0/1/10 TRX components
6) WWAN Primary Antenna switch
) Antenna tuner

) DC/DC converter for WWAN PA

) GPS RX components
WWAN Diversity Antenna switch
LTE B2/4/5/12/13/17/25/26 DRX components
WCDMA B1/2/4/5/8 DRX components
CDMA BCO0/1/10 DRX components
4) RF Transceiver components
3. Remove WAN/GPS components (bottom of device).
4. Keep DIV/GPS/ Main antenna (top of device).
5. No layout change.
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Appendix B. Original Report

Please refer to Sporton report number FR672834A as below.
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FCC RF Test Report

APPLICANT : Zebra Technologies Corporation
EQUIPMENT : Touch computer

BRAND NAME : Zebra

MODEL NAME : TC75EK

FCCID : UZ7TC75EK

STANDARD : FCC Part 15 Subpart C §15.247
CLASSIFICATION : (DSS) Spread Spectrum Transmitter

The product was received on Jul. 28, 2016 and testing was completed on Sep. 20, 2016. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: Joseph Lin / Supervisor
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Approved by: Jones Tsai / Manager

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°' Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834A

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(1) Number of Channels = 15Chs Pass -
Hopping Channel
3.2 15.247(a)(1) > 2/3 of 20dB BW Pass -
Separation
Dwell Time of Each < 0.4secin 31.6sec
3.3 15.247(a)(1) Pass -
Channel period
3.4 15.247(a)(1) 20dB Bandwidth NA Pass -
3.4 - 99% Bandwidth - Pass -
3.5 15.247(b)(1) Peak Output Power <125 mwW Pass -
3.6 15.247(d) Conducted Band Edges <20dBc Pass -
Conducted Spurious
3.7 15.247(d) <20dBc Pass -
Emission
Radiated Band Edges Under limit
3.8 15.247(d) and Radiated Spurious | 15.209(a) & 15.247(d) | Pass 5.33 dB at
Emission 84.000 MHz
Under limit
AC Conducted
3.9 15.207 15.207(a) Pass 3.10 dB at
Emission
0.758 MHz
15.203 &
3.10 Antenna Requirement N/A Pass -
15.247(b)
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FCC RF Test Report Report No. : FR672834A

1 General Description
1.1 Applicant

Zebra Technologies Corporation
1 Zebra Plaza Holtsville, NY 11742

1.2 Manufacturer
Wistron Corporation

21F, No. 88, Sec. 1, Hsin Tai Wu Rd., Hsichih Dist, New Taipei City 221, Taiwan R.O.C.

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Touch computer
Brand Name Zebra

Model Name TC75EK
FCCID UZ7TC75EK

CDMA/EV-DO/GSM/EGPRS/WCDMA/HSPA/LTE/NFC
WLAN 11a/b/g/n HT20/HT40

WLAN 11ac VHT20/VHT40/VHT80

Bluetooth BR/EDR/LE

EUT supports Radios application

HW Version DV

SW Version Android version 6.0.1
FW Version 91-10-01-MG-00
MFD 14JUL16

EUT Stage Engineering sample

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

Specification of Accyessories

AC Adapter Brand Name |Zebra Part Number |[PWR-BUA5V16WOWW
Snap-On USB/Charge Cable |Brand Name |Symsbol Part Number |CBL-TC7X-USB1-01
Snap-On Charging Cable Cup |Brand Name |Symbol Part Number |CHG-TC7X-CBL1-01

Battery Brand Name |Zebra Part Number |BT-000318-01
Earphone 1 Brand Name |Zebra Part Number |HDST-35MM-PTVP-01
Earphone 2 Brand Name |Zebra Part Number |[HS2100-OTH
Earphone 3 Brand Name |Zebra Part Number |HS3100-OTH

Snap-on 3.5MM Audio Nugget

Brand Name

Symbol

Part Number

ADP-TC7X-AUD35-01

3.5mm Jack 43"(1.1m)
Standard Cable

Brand Name

Zebra

Part Number

CBL-HS2100-3MS1-01

Soft Holster Brand Name |Zebra Part Number [SG-TC7X-HLSTR1-01
Rigid Holster Brand Name |Zebra Part Number |SG-TC7X-RHLSTR1-01
Power Cord Brand Name |[LOROM Part Number (50-16000-182R

Cable line Brand Name |Zebra Part Number |CBL-DC-383A1-01
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1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 79

Carrier Frequency of Each Channel | 2402+n*1 MHz; n=0~78

Bluetooth BR(1Mbps) : 4.13 dBm (0.0026 W)
Maximum Output Power to Antenna | Bluetooth EDR (2Mbps) : 2.76 dBm (0.0019 W)
Bluetooth EDR (3Mbps) : 2.75 dBm (0.0019 W)

Bluetooth BR(1Mbps) : 0.884MHz

99% Occupied Bandwidth Bluetooth EDR (2Mbps) : 1.208MHz
Bluetooth EDR (3Mbps) : 1.184MHz

Antenna Type / Gain IFA Antenna type with gain 2.60 dBi
Bluetooth BR (1Mbps) : GFSK

Type of Modulation Bluetooth EDR (2Mbps) : 7 /4-DQPSK

Bluetooth EDR (3Mbps) : 8-DPSK

1.5 Modification of EUT

No modifications are made to the EUT during all test items.

1.6 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1022 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in
FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,

Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO02-HY COO05-HY 03CHO07-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
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SPORTON LAB.

1.7 Applicable Standards

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

following standards:
¢ FCC Part 15 Subpart C §15.247
¢ ANSI C63.10-2013

Remark:
1.  All test items were verified and recorded according to the standards and without any deviation

during the test.
2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

2.1 Descriptions of Test Mode

Preliminary tests were performed in different data rates and recorded the RF output power in the

following table:

Bluetooth RF Average Output Power (dBm)
Channel | Frequency GFSK / 1Mbps
DH1 DH3 DH5
Duty Cycle (%) 30.48 65.74 77.13
Ch00 2402MHz 1.02 dBm 1.00 dBm 1.01 dBm
Ch39 2441MHz 3.28 dBm 3.24 dBm 3.23 dBm
Ch78 2480MHz 3.21 dBm 3.15dBm 3.14 dBm
Bluetooth RF Average Output Power (dBm)
Channel | Frequency 7 /4-DQPSK / 2Mbps
2DH1 2DH3 2DH5
Duty Cycle (%) 30.79 65.74 77.13
Ch00 2402MHz -2.65 dBm -2.61 dBm -2.62 dBm
Ch39 2441MHz -0.40 dBm -0.42 dBm -0.42 dBm
Ch78 2480MHz -0.55 dBm -0.56 dBm -0.56 dBm
Bluetooth RF Average Output Power (dBm)
Channel | Frequency 8-DPSK / 3Mbps
3DH1 3DH3 3DH5
Duty Cycle (%) 31.11 65.34 77.13
Choo 2402MHz -2.71 dBm -2.57 dBm -2.60 dBm
Ch39 2441MHz -0.37 dBm -0.38 dBm -0.38 dBm
Ch78 2480MHz -0.61 dBm -0.65 dBm -0.62 dBm
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Bluetooth RF Peak Output Power (dBm)
Channel | Frequency GFSK / 1Mbps
DH1 DH3 DH5
Cho0 2402MHz 2.38 dBm 2.34 dBm 2.36 dBm
Ch39 2441MHz 4.13 dBm 4.08 dBm 4.06 dBm
Ch78 2480MHz 4.05 dBm 4.03 dBm 3.99 dBm
Bluetooth RF Peak Output Power (dBm)
Channel | Frequency 7 /4-DQPSK / 2Mbps
2DH1 2DH3 2DH5
Cho00 2402MHz 1.22 dBm 1.38 dBm 1.16 dBm
Ch39 2441MHz 2.76 dBm 2.75dBm 2.75dBm
Ch78 2480MHz 2.59 dBm 2.47 dBm 2.46 dBm
Bluetooth RF Peak Output Power (dBm)
Channel | Frequency 8-DPSK / 3Mbps
3DH1 3DH3 3DH5
Cho00 2402MHz 1.24 dBm 1.22 dBm 1.20 dBm
Ch39 2441MHz 2.75 dBm 2.73dBm 2.72dBm
Ch78 2480MHz 2.56 dBm 2.53 dBm 2.55 dBm

Remark: The data rate was set in 1Mbps for all the test items due to the highest RF output power.

a. The EUT has been associated with peripherals and configuration operated in a manner tended to

maximize its emission characteristics in a typical application. Frequency range investigated:
conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic of the highest fundamental

frequency or to 40 GHz, whichever is lower). Pre-scanned tests, X, Y, Z in three orthogonal panels,

and different data rates were conducted to determine the final configuration. The worst position for

each mode was recorded in the appendix of this test report. From all possible combinations, and

the worst mode of radiated spurious emissions is Bluetooth 1Mbps mode, and recorded in this

report.

b. AC power line Conducted Emission was tested under maximum output power.
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2.2 Test Mode

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Test Item

Data Rate / Modulation

Bluetooth BR 1Mbps
GFSK

Bluetooth EDR 2Mbps
7 /4-DQPSK

Bluetooth EDR 3Mbps
8-DPSK

Conducted

Test Cases

Mode 1: CHO0_2402 MHz
Mode 2: CH39_2441 MHz
Mode 3: CH78_2480 MHz

Mode 4: CHO0_2402 MHz
Mode 5: CH39_2441 MHz
Mode 6: CH78_2480 MHz

Mode 7: CH00_2402 MHz
Mode 8: CH39_2441 MHz
Mode 9: CH78_2480 MHz

Radiated

Test Cases

Bluetooth BR 1Mbps GFSK

Mode 1: CH00_2402 MHz
Mode 2: CH39_2441 MHz
Mode 3: CH78_2480 MHz

AC
Conducted

Emission

Mode 1 :NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio

Adapter connect to EUT + Charging Only Cable + AC Adapter
Mode 2 :NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on
USB Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD

Card) + AC Adapter

Mode 3 :NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio

Adapter connect to EUT + Charging Only Cable + AC Adapter

Remark:

significantly frequencies found in conducted spurious emission.

1. For radiated test cases, the worst mode data rate 1Mbps was reported only, because this data rate
has the highest RF output power at preliminary tests, and the conducted spurious emissions and

conducted band edge measurement for each data rate are no worse than 1Mbps, and no other

2. All the radiated test cases were performance with Earphone 1, Adapter and USB Cable.
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2.3 Connection Diagram of Test System

<AC Conducted Emission for charging mode>

120 ac/E0Hz

EUT
(Adaptery
EUT

(Charging Onhky Cable) & — — — —

D EUT < ---=n
Bluetpoth  Audio Adapter) O EUT

Eamphone ] N otebook

NFC Card
WLAN AP

EUT
(Earphone)
<AC Conducted Emission for data link mode>
120VacB0Hz
120Vac/50Hz EUT
Adapter [__] (Adapter) .

— — — — = (Charging Onhy Cable}

Bluetooth — Motebook — EUT
Eamphone |
WLAN AP P L] Notebook
I MNFC Card
e
EUT
5 On USBI/Ch Cable)
(Snap-0On arge Cable) VWLAN AP
iPod
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<For Fundamental Emissions and Mask and Radiated Emissions Measurement>
120Vac/SiHz

EUT

El (Adapter)

EUT

(Charging Onhy Cable) &= — — — —

C1

EUT

EUT

r- — [Audic Adapter)
1
|

EUT
(Earphone}

[

2.4 Support Unit used in test configuration and system

Bluetooth
Baze Station

Iltem [Equipment Trade Name |Model Name (FCC ID Data Cable Power Cord
. [Bluetooth Base o, CBT32 N/A N/A Unshielded, 1.8 m
Station
2. |WLAN AP D-Link DIR-628 KA2DIR628A2 N/A Unshielded, 1.8 m
3, [Bluetooth Sony MW600 PY7DDA-2029  |N/A N/A
Earphone Ericsson
AC I/P:
FCC DoC/ Unshielded, 1.2 m
4. |Notebook DELL P20G Contains FCC ID: [N/A DG O/P-
QDS-BRCM1051 Shielded, 1.8 m
, FCC DoC/ AC IP:
Latitude Unshielded, 1.2 m
5. [Notebook DELL E6320 Contains FCC ID: [N/A DG O/P-
QDS-BRCM1054 Shielded, 1.8 m
6. [Notebook Lenovo M490S(E330) |QDS-BRCM1063 |N/A Unshielded, 1.8 m
7. |SD Card SanDisk MicroSD HC |[FCC DoC N/A N/A
8. [NFC Card Metro Taipei|Easy Card |N/A N/A N/A
9. [iPod Apple A1285 FCC DoC Shielded, 1.0 m N/A

2.5 EUT Operation Test Setup

For Bluetooth function, the RF utility, “Command” was installed in EUT which was programmed in order
to make the EUT get into the engineering modes to contact with Bluetooth base station for continuous
transmitting and receiving signals.
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2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10 = 14.2 (dB)
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3 Test Result
3.1 Number of Channel Measurement

3.1.1 Limits of Number of Hopping Frequency

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.
Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300kHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

Record the measurement data derived from spectrum analyzer.

3.1.4 Test Setup

Spectrum Analyzer EUT

3.1.5 Test Result of Number of Hopping Frequency

Test Mode : 1Mbps Temperature : 24~26C

Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%

Number of Hopping | Adaptive Frequency Limits
. Pass/Fail
(Channel) Hopping (Channel) (Channel)
79 20 >15 Pass
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Number of Hopping Channel Plot on Channel 00 - 78

«RBW 300 kHz
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

ufafafa|afafafa{afatafitafadaVdsSafafafi fafata

itttiitt ittt

3DE

-80

Start 2.4 GHz 4.1 MHz/ Stop 2.441 GHz

Date: 26.AUG.2016 23:43:59

«RBW 300 kHz
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

20 Offket 23|4a aB

10 =
p=o:l FafadafafaSafafatlafadadadadadatad Satafads fafatatyaTatafatadavada¥ fatadadadas

R AT T R R

|-10

VL

-2

-3

3DE

| —t—
L ——T |

|--4

-5

=

-7

-80

Start 2.441 GHz 4.25 MHz/ Stop 2.4835 GHz

Date: 26.AUG.2016 23:46:09
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3.2 Hopping Channel Separation Measurement

3.2.1 Limit of Hopping Channel Separation

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel

carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping

channel, whichever is greater.

3.2.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Enable the EUT hopping function.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300kHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.24 Test Setup

ole

Spectrum Analyzer EUT
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3.2.5 Test Result of Hopping Channel Separation

Test Mode : 1Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW)
Channel Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.6427 Pass
39 2441 1.008 0.6320 Pass
78 2480 1.008 0.6320 Pass

Channel Separation Plot on Channel 00 - 01

A «RBW 300 kHz ta : g
«VBW 300 kHz ). 0 5

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 102000000 1H 2

. ol
== / - .
1 // AN
vo ]
/ \
Center 2.4025 GHz 300 kHz/ Span 3 MHz
Date: 26.AUG.2016 22:22:48
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Channel Separation Plot on Channel 39 - 40

«RBW 300 kHz belta 2
«VBW 300 kHz

.28 dB

Ref 20 dBm *Att 20 dB SWT 2.5 ms -.008000000 MH=z
20 Offfket 234 ae Marker
2|41 asm
1o caboo cnz|EM
:
o —
== |, Pt P
/ / VL
10 // \\
-2
3o
-
-5
-6
-7
-80
Center 2.4415 GHz 300 kHz/ Span 3 MHz

Date: 26.AUG.2016 22:37:51

Channel Separation Plot on Channel 77 - 78
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-0.03 dB
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Test Mode : 2Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW) .
Channel Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.9000 Pass
39 2441 1.002 0.9000 Pass
78 2480 1.002 0.9000 Pass
Channel Separation Plot on Channel 00 - 01
e
»_=q
DR N 2 - v
L/ N
Date: 26.AUG.2016 22:42:20
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Channel Separation Plot on Channel 39 - 40
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B B =
] | £y VL
[/ N
Center 2.4415 GHz 300 kHz/ Span 3 MHz
Date: 26.AUG.2016 22:44:20
Channel Separation Plot on Channel 77 - 78
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[/ N
Center 2.4795 GHz 300 kHz/ Span 3 MHz
Date: 26.AUG.2016 22:45:46
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Test Mode : 3Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW)
Channel Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.8680 Pass
39 2441 1.008 0.8680 Pass
78 2480 1.002 0.8760 Pass
Channel Separation Plot on Channel 00 - 01
e
»_=q
S = T = o
. '/,_ | \
4 N
Date: 26.AUG.2016 22:47:24
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Channel Separation Plot on Channel 39 - 40
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Channel Separation Plot on Channel 77 - 78
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3.3 Dwell Time Measurement
3.3.1 Limit of Dwell Time

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.

3.3.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3 Test Procedures
1. The testing follows ANSI C63.10-2013 clause 7.8.4.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
Enable the EUT hopping function.
Use the following spectrum analyzer settings: Span = zero span, centered on a hopping
channel; RBW = 1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time
per hopping channel; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.3.4 Test Setup

Spectrum Analyzer EUT
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834A

3.3.5 Test Result of Dwell Time

Test Mode : DH5 Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
. Package
P | 7 e O Transfer Dwell Time Limits .
Mode Channel |Occupancy - Pass/Fail
- Time (sec) (sec)
Number |Time(hops)
(msec)
Normal 79 106.67 2.90 0.31 0.4 Pass
AFH 20 53.33 2.90 0.15 0.4 Pass

Remark:
1.  In normal mode, hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.

With channel hopping rate (1600 / 6 / 79) in Occupancy Time Limit (0.4 x 79) (s),

Hops Over Occupancy Time comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops.
2. In AFH mode, hopping rate is 800 hops/s with 6 slots in 20 hopping channels.

With channel hopping rate (800 / 6 / 20) in Occupancy Time Limit (0.4 x 20) (s),

Hops Over Occupancy Time comes to (800 / 6/ 20) x (0.4 x 20) = 53.33 hops.
3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time

Package Transfer Time Plot
m o vz
g btk -
Date: 19.AUG.2016 14:36:18
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«auanas.  FCC RF Test Report Report No. : FR672834A

3.4 20dB and 99% Bandwidth Measurement
3.4.1 Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.4.3 Test Procedures
1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1% of the 99% bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

6. Measure and record the results in the test report.

3.44 Test Setup

ole

Spectrum Analyzer EUT
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834A

3.4.5 Test Result of

20dB Bandwidth

Test Mode : 1Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 0.964
39 2441 0.948
78 2480 0.948
20 dB Bandwidth Plot on Channel 00
. |
== | vt
la S

Center 2.402 GHz 200

Date: 26.AUG.2016 22:56:00

kHz/ Span 2 MHz
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«auanas.  FCC RF Test Report

Report No. : FR672834A

20 dB Bandwidth Plot on Channel 39

«RBW 30 kHz
«VBW 300 kHz

).09 dB

JTR M =
m p1 0.36| dBm. .
o ~ N\j V‘v‘\
-3 f "
- = 3
Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 26.AUG.2016 22:58:06
20 dB Bandwidth Plot on Channel 78
JE S
| -10 V\"\\
L V\
_ o - /‘,/_,f‘ b
/ r\\
T \\ T
\¥i S v
Center 2.48 GHz 200 kHz/ Span 2 MHz
Date: 26.AUG.2016 23:00:32
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : 2Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 1.350
39 2441 1.350
78 2480 1.350
20 dB Bandwidth Plot on Channel 00
-l
m B LVL
10 r\ £
ALY
?ﬁwhujﬂdﬂdfwiJA/ \~\(}\h{r A

er 2.402 GHz

300

Date: 26.AUG.2016 23:02:43

kHz/

span

3 MHz
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20 dB Bandwidth Plot on Channel 39

&%

«RBW 30 kHz delta 2 [
«VBW 300 kHz ).42 dB

Ref 20 dBm Attt 20 dB SWT 5 ms .350000000 MH=z
20 Offfet 23|4 dB P
—2318 aem
Lo 440322boo cuz|EM
== |,
vt
D1 —-3.5[7 dBm,
| .0 A "KA
SOV Y
| . 4 2
p2 - wa{ﬁm ‘.
-2 -‘

Y Nl

Date:

Center 2.441 GHz

26.AUG.2016

23:04:46

300 kHz/ span 3 MHz

20 dB Bandwidth Plot on Channel 78

&%

Ref 20 dBm

«Att

«RBW 30 kHz belta 2 [T
«VBW 300 kHz ).35 dB
20 dB SWT 5 ms .350000000 MHz

20 Offfet 23|44 aB Mot ke
—23087 aBm

.o 479316boo cnz|EN

== |,
vz
D1 — 1| dBm,
S AL A
’JW A ¢ Wv\
-2
-2 X

Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 26.AUG.2016 23:07:11
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Test Mode :

3Mbps

Temperature : 24~26°C

Test Engineer :

An Wu

and Tommy Lee

Relative Humidity : |48~51%

Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 1.302
39 2441 1.302
78 2480 1.314
20 dB Bandwidth Plot on Channel 00
-l

i
1o r[\,/\l“'*fmv i 'A"xj
A ;
—— ‘//’" : \\

er 2.402 GHz 300

Date: 26.AUG.2016 23:09:43

kHz/

span 3 MHz
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834A

20 dB Bandwidth Plot on Channel 39

&%

«RBW 30 kHz

«VBW 300 kHz

20 dB

SWT 5 ms

-0.6 1B
.302000000 MHz

lso aBm
240358boo cuz|EM

VL

Ref 20 dBm ~Att
20 Offfet 2314 dB
-10
== |,
D1 — dBm,
o
i f‘{\!
-3

S\ h

Center 2.441 GHz

Date: 26.AUG.2016 23

:11:27

300 kHz/

20 dB Bandwidth Plot on Channel 78

&%

Ref 20 dBm

«Att

«RBW 30 kHz

«VBW 300 kHz

20 dB

SWT 5 ms

span 3 MHz

).20 dB
4000000 MHz

20 Off 23|4a

|10

-24]09 dBm

2792340boo cuz|lEM

dBm

VL

A

AT

Center 2.48 GHz

Date: 26.AUG.2016 23

:13:36

300 kHz/

span 3 MHz
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3.4.6 Test Result of 99% Occupied Bandwidth

Test Mode :

1Mbps

Temperature :

24~26C

Test Engineer :

An Wu

and Tommy Lee

Relative Humidity :

48~51%

Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 0.884
39 2441 0.884
78 2480 0.884
99% Occupied Bandwidth Plot on Channel 00
B | 2 |
m VL
e Py

Center 2.402 GHz

Date: 26.AUG.2016 23:16:30

200 kHz/

Span 2 MHz
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99% Occupied Bandwidth Plot on Channel 39

&%

Ref 20 dBm

«Att 20 dB

«RBW 30 kHz

«VBW 100 kHz

SWT 2.

5 ms

Mar

).29 dBm
2.440980000 GHz

= ‘P )‘ D00 GH
== |, < -
f{,zf{ V\w;\!\
- /‘(‘f '\\‘\
m\f \WJ
Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 26.AUG.2016 23:17:16
99% Occupied Bandwidth Plot on Channel 78
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Center 2.48 GHz 200 kHz/ Span 2 MHz
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : 2Mbps Temperature : 24~26°C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.204
39 2441 1.208
78 2480 1.208
99% Occupied Bandwidth Plot on Channel 00
1o 2 | IS
'
m B LVI
y %[\VJ S v
ot vl

er 2.402 GHz 200

Date: 26.AUG.2016 23:19:29

kHz/

Span 2 MHz
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99% Occupied Bandwidth Plot on Channel 39

«RBW 30 kHz Marker [T1 1
«VBW 100 kHz -3.48 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.440980000 GHz

20 Offfket 23|44 aB oBwW . 208000p00 MH=Z

Lo fe e |EN
D D00 H
e -
- ;
== |, -
v

Vi R

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 26.AUG.2016 23:20:11

99% Occupied Bandwidth Plot on Channel 78

«RBW 30 kHz Marker [T1 ]
«VBW 100 kHz -3.98 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.479976000 GHz

20 Offfet 23|44 aB oBwW . 208000p00 MH=Z

-
-

| J’W"’w T

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 26.AUG.2016 23:34:53
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Test Mode :

3Mbps

Temperature : 24~26°C

Test Engineer :

An Wu

and Tommy Lee Relative Humidity : |48~51%

Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.184
39 2441 1.180
78 2480 1.184
99% Occupied Bandwidth Plot on Channel 00
1o 2 | IS

LR A

-
10
—20
—-30
L -4
Mg
¢

Date: 26.AU

er 2.402 GHz 200 kHz/

G.2016 23:22:25

Span 2 MHz
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99% Occupied Bandwidth Plot on Channel 39

«RBW 30 kHz Marker [T1 ]
«VBW 100 kHz -3.49 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.440980000 GHz

20 Offfket 23|44 aB oBwW [ 180000p00 MH=Z

oBf

Temp 1| [T1
Lo —1alzs gen|EN
2| 440412po0 GHz
[+ s
e E
== |,
- VL
GHz

W = v"\%,

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 26.AUG.2016 23:23:07

99% Occupied Bandwidth Plot on Channel 78

«RBW 30 kHz Marker [T1 ]
«VBW 100 kHz -3.99 dBm

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 2.4 9976000 GH=z
20 Offfket 2314 dB OBW . 184000p00 MH=z
- ‘
N LVL
. A4

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 26.AUG.2016 23:24:08

Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.5 Peak Output Power Measurement
3.5.1 Limit of Peak Output Power

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator shall not
exceed the following: (1) For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band
0.125 watts. The power limit for 1Mbps, 2Mbps, 3Mbps and AFH modes are 0.125 watts.

3.5.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.5.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

4. Set to the maximum power setting and enable the EUT transmit continuously.
Measure the conducted output power with cable loss and record the results in the test report.
Measure and record the results in the test report.

3.5.4 Test Setup

Power Meter
Spectrum Analyzer EUT EUT
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SPORTON LAB.

3.5.5 Test Result of Peak Output Power

Test Mode : 1Mbps Temperature : 24~26C

Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%

RF Power (dBm)

Frequency
Channel GFSK Max. Limits
(MHz) Pass/Fail

1 Mbps (dBm)
00 2402 2.38 20.97 Pass
39 2441 413 20.97 Pass
78 2480 4.05 20.97 Pass

Note: For AFH mode using 20 hopping channels, the maximum output power limit is 20.97dBm.

Test Mode : 2Mbps Temperature : 24~26°C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
RF Power (dBm)
Frequency
Channel 7 /4-DQPSK Max. Limits
(MHz) Pass/Fail
2 Mbps (dBm)
00 2402 1.22 20.97 Pass
39 2441 2.76 20.97 Pass
78 2480 2.59 20.97 Pass
Test Mode : 3Mbps Temperature : 24~26C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : |48~51%
RF Power (dBm)
Frequency
Channel 8-DPSK Max. Limits
(MHz) Pass/Fail
3 Mbps (dBm)
00 2402 1.24 20.97 Pass
39 2441 2.75 20.97 Pass
78 2480 2.56 20.97 Pass
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«auanas.  FCC RF Test Report

Report No. : FR672834A

3.6 Conducted Band Edges Measurement

3.6.1 Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power

shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.6.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

2.  Setto the maximum power setting and enable the EUT transmit continuously.
Set RBW = 100kHz, VBW = 300kHz. Band edge emissions must be at least 20 dB down from

the highest emission level within the authorized band as measured with a 100kHz RBW. The

attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is

used.

4.  Enable hopping function of the EUT and then repeat step 2. and 3.

Measure and record the results in the test report.

3.6.4 Test Setup

i

Spectrum Analyzer EUT
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3.6.5 Test Result of Conducted Band Edges

Test Mode : 1Mbps Temperature : 24~26C
Test Channel : |00 and 78 Relative Humidity : [(48~51%
Test Engineer : An Wu and Tommy Lee

Low Band Edge Plot on Channel 00

«RBW 100 kHz Marker 1]
*VBW 300 kHz 47.15 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.397820000 GHz

20 Offfet 23|4 dB

BTN, TN TR Y L T “‘JN[ \q‘w

Start 2.395 GHz 1 MHZ/ Stop 2.405 GHz

Date: 26.AUG.2016 23:59:42

High Band Edge Plot on Channel 78

«RBW 100 kHz Marker [T1
*VBW 300 kHz 46.34 dBm

Ref 20 dBm ~Att 20 dB SWT 2.5 ms .484004000 GHz

20 Offfet 23|4 dB

il
i

\‘ 3DE

Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz

Date: 27.AUG.2016 00:00:19
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Test Mode : 2Mbps Temperature : 24~26C
Test Channel : |00 and 78 Relative Humidity : [48~51%
Test Engineer : An Wu and Tommy Lee

Low Band Edge Plot on Channel 00

~ ~RBW 100 kHz Marker 1
«VBW 300 kHz —46.34 aBm

Ref 20 dBm *Att 20 dB SWT 2.5 ms
20 Offpet 2314 dB
Br [ ~ ]
=
O1 -3 dBm LVL
I k
11
|- 40
T WW Rk At
--70
4
-80
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz
Date: 27.AUG.2016 00:01:06
High Band Edge Plot on Channel 78
® ~RBW 100 kHz Marker 1]
Ref 20 dBm *Att 20 dB SWT 2.5 ms 2.488996000 cC z
20 Offpet 2314 dB
Br [ ~ ]

Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz

Date: 27.AUG.2016 00:01:31
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Test Mode : 3Mbps Temperature : 24~26C
Test Channel : |00 and 78 Relative Humidity : [48~51%
Test Engineer : An Wu and Tommy Lee

Low Band Edge Plot on Channel 00

~ ~RBW 100 kHz Marker 1
~VBW 300 kHz Che o aem

Ref 20 dBm *Att 20 dB SWT 2.5 ms

20 Offfet 2314 dB

.. (]
-

Start 2.395 GHz 1 MHz/ Stop 2.405 GHz

Date: 27.AUG.2016 00:02:14

High Band Edge Plot on Channel 78

~ ~RBW 100 kHz Marker 1
~VBW 300 kHz -

Ref 20 dBm *Att 20 dB SWT 2.5 ms

20 Offfet 2314 dB

.. (]
L-10.

Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz

Date: 27.AUG.2016 00:02:57
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3.6.6 Test Result of Conducted Hopping Mode Band Edges

Test Mode : 1Mbps Temperature : 24~26C

Test Engineer : |An Wu and Tommy Lee Relative Humidity : [48~51%

1Mbps Hopping Mode Low Band Edge Plot

«RBW 100 kHz Marker .
«VBW 300 kHz _46.56 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.398320000 GHz

20 Offket 23|4a aB

|10

LR

Start 2.395 GHz 1 MHz/ Stop 2.405 GHz

Date: 26.AUG.2016 23:48:44

1Mbps Hopping Mode High Band Edge Plot

«RBW 100 kHz Marker g
«VBW 300 kHz -46.14 dBm

Ref 20 dBm «Att 20 dB SWT 2.5 ms 2.486404000 GHz

20 Offket 23|4a aB

|10

IV )

L«WWWW N S T IT

Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz

Date: 26.AUG.2016 23:50:25
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Report No. : FR672834A

Test Mode : 2Mbps Temperature : 24~26°C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : [48~51%
2Mbps Hopping Mode Low Band Edge Plot
B [ A ]
== — vz
-2 P p— N ["[

S0

- reean gl wa

-0
-7
=
-80
start 2.395 GHz 1 MHz/ Stop 2.405 GHz

Date: 26.AUG.2016 23:52:42

2Mbps Hopping Mode High Band Edge Plot

&%

+«RBW 100 kHz Marker
*«VBW 300 kHz

B [ A ]
m D1 1.5I8 dB: LVI
--40 ‘&
| . %M 7Y T Fomefirf~ipliimg ..J‘_,,‘
Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz
Date: 26.AUG.2016 23:54:30
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : 3Mbps Temperature : 24~26°C
Test Engineer : |An Wu and Tommy Lee Relative Humidity : [48~51%

3Mbps Hopping Mode Low Band Edge Plot

«RBW 100 kHz Marke: J
«VBW 300 kHz 45.61 dBm

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 2.398540000 GHz
20 Offfket 23|4 aB
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[
--40
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.
-80
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz
Date: 26.AUG.2016 23:56:32
3Mbps Hopping Mode High Band Edge Plot
® «RBW 100 kHz Marke: .
«VBW 300 kHz 46 . 2 dBm
Ref 20 dBm ~Att 20 dB SWT 2.5 ms 2.4862 2000 GHz
20 Offfket 23|4 aB
B [ A ]
==
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Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz
Date: 26.AUG.2016 23:58:25
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«auanas.  FCC RF Test Report

Report No. : FR672834A

3.7 Conducted Spurious Emission Measurement

3.7.1 Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power

shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.7.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.7.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.8.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.
Set RBW = 100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics / spurs must

be at least 20 dB down from the highest emission level within the authorized band as measured

with a 100 kHz RBW.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.74 Test Setup

i

Spectrum Analyzer EUT
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FCC RF Test Report

Report No. : FR672834A

3.7.5 Test Result

of Conducted Spurious Emission

Test Mode :

1Mbps

Temperature :

24~26C

Test Channel : |00

Relative Humidity :

48~51%

Test Engineer :

An Wu and Tommy Lee

1Mbps CSE Plot on Ch 00 between 30MHz ~ 3 GHz

&%

Ref 20 dBm

«RBW 100 kHz M

«VBW 300 kHz

~Att 10 dB SWT 300 ms o o] M
20 Offfet 2314 de
}-10.
= e
l-10
1 apl
|50
|40
: Freo e & 5 I
o Soa 2. Som i <y %
|70
-80

Start 30 MHz

Date: 26.AUG.2016 23:26:22

297 MHz/

Stop 3 GHz

1Mbps CSE Plot on Ch 00 between 2 GHz ~ 25 GHz
® ~RBW 100 kHz Marker 1]
*VBW 300 kHz

Ref 20 dBm *Att 10 dB SWT 2.3 s )0000 C z

20 Offfet 2314 de

Lo | ~ |
= 1 0.39 a

110

T Y T Py R

b

-80

Start 2 GHz 2.3 GHz/ Stop 25 GHz
Date: 26.AUG.2016 23:26:44
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Test Mode : 1Mbps Temperature : 24~26°C
Test Channel : |39 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

1Mbps CSE Plot on Ch 39 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz P

" =
m 1 1 | .
ot IS PSR . 1 W P OO P ) R R
Date: 26.AUG.2016 23:27:45
1Mbps CSE Plot on Ch 39 between 2 GHz ~ 25 GHz
® «RBW 100 kHz Marker 1]
" =
1 1.
= N
|12 N -
A T Ty
ol ll o s Loxssndian dikes
Date: 26.AUG.2016 23:28:06
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SPORTON LAB.

FCC RF Test Report

Report No. : FR672834A

Test Mode : 1Mbps

Temperature :

24~26C

Test Channel : |78

Relative Humidity :

48~51%

Test Engineer :

An Wu and Tommy Lee

1Mbps CSE Plot on Ch 78 between 30MHz ~ 3 GHz
® «RBW 100 kHz Marke: 1
Ref 20 dBm *Att 10 dB SWT 300 ms )740000
20 Offpet 2314 dB
Br [ ~ ]
m 1 41 |
-20
}--30
|--40
‘
S PR AU R TSR [ I ST ) S P
--70
-80
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 26.AUG.2016 23:29:47
1Mbps CSE Plot on Ch 78 between 2 GHz ~ 25 GHz
® «RBW 100 kHz Marker g
Ref 20 dB *Att 10 dB SWT 2.3 s
20 Offpet 2314 dB
Br [ ~ ]
= 1 o o
30
|40
i AerifTn A bt el
SLEAT £ R otk B
--70
-80
Start 2 GHz 2.3 GHz/ Stop 25 GHz
Date: 26.AUG.2016 23:30:09
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Test Mode : 2Mbps Temperature : 24~26°C
Test Channel : |00 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

2Mbps CSE Plot on Ch 00 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz R

" =
= N
v' I e T 1] 'r‘ X ey s “I’I" varxoey .‘
Date: 26.AUG.2016 23:32:38
2Mbps CSE Plot on Ch 00 between 2 GHz ~ 25 GHz
® «RBW 100 kHz Marker 1]
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Date: 26.AUG.2016 23:33:00
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Test Mode : 2Mbps Temperature : 24~26°C
Test Channel : |39 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

2Mbps CSE Plot on Ch 39 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz ~48.39 dBm
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Date: 26.AUG.2016 23:33:41
2Mbps CSE Plot on Ch 39 between 2 GHz ~ 25 GHz
® «RBW 100 kHz Marker g
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SPORTON INTERNATIONAL INC. Page Number 1 52 of 83
TEL : 886-3-327-3456 Report Issued Date : Oct. 07, 2016
FAX : 886-3-328-4978 Report Version : Rev. 03

FCC ID : UZ7TC75EK Report Template No.: BU5-FR15CBT Version 1.1




«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : 2Mbps Temperature : 24~26°C
Test Channel : |78 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

2Mbps CSE Plot on Ch 78 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz ~48.32 dBm
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m T - 1E LVL
. : PR POV R . Y )
Date: 26.AUG.2016 23:35:19
2Mbps CSE Plot on Ch 78 between 2 GHz ~ 25 GHz
® «RBW 100 kHz Marker g
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Date: 26.AUG.2016 23:35:42
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Test Mode : 3Mbps Temperature : 24~26°C
Test Channel : |00 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

3Mbps CSE Plot on Ch 00 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz P
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S T & va, MNS N
Date: 26.AUG.2016 23:37:48
3Mbps CSE Plot on Ch 00 between 2 GHz ~ 25 GHz
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Date: 26.AUG.2016 23:38:10
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FCC RF Test Report

Report No. : FR672834A

Test Mode : 3Mbps Temperature :

24~26C

Test Channel : |39 Relative Humidity :

48~51%

Test Engineer :

An Wu and Tommy Lee

3Mbps CSE Plot on Ch 39 between 30MHz ~ 3
® «RBW 100 kHz cex
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«VBW 300 kHz

GHz
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : 3Mbps Temperature : 24~26°C
Test Channel : |78 Relative Humidity : |48~51%
Test Engineer : An Wu and Tommy Lee

3Mbps CSE Plot on Ch 78 between 30MHz ~ 3 GHz

-~ ~RBW 100 kHz Mar
~VBW 300 kHz -as.

L =
= .
R I .;.“I - K [T Fi o - ke 73 L
Date: 26.AUG.2016 23:41:11
3Mbps CSE Plot on Ch 78 between 2 GHz ~ 25 GHz
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L
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Date: 26.AUG.2016 23:41:33
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«auanas.  FCC RF Test Report Report No. : FR672834A

3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1 Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. In addition,
radiated emissions which fall in the restricted bands must also comply with the FCC section 15.209

limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88— 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2 Measuring Instruments
The measuring equipment is listed in the section 4 of this test report.
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SPORTON LAB.

FCC RF Test Report Report No. : FR672834A

3.8.3 Test Procedures

1.

The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.
For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.
Set to the maximum power setting and enable the EUT transmit continuously.
Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f < 1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW; Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = Ny*Ly+No*Lo+...+Np 1 *LN, 4 +Ny "L,
Where N, is number of type 1 pulses, L, is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

Note: The average levels were calculated from the peak level corrected with duty cycle correction

factor (24.76dB) derived from 20log (dwell time/100ms). This correction is only for signals that hop

with the fundamental signal, such as band-edge and harmonic. Other spurious signals that are

independent of the hopping signal would not use this correction.
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3.8.4 Test Setup

For radiated emissions below 30MHz

l | R Antenna

- im -

Metal Full Soldered Ground Plane

1

Spectrum Analyzer / Receiver

System Simulator

For radiated emissions from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

oo
Spectrum Analyzer | Receiver
System Simulator
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For radiated emissions above 1GHz

RX Antenna
I';( Ch
Ant. feed
point =
1=4m
i .
i I | EUT ;'d 3 —h=
T [ ] |
|
1.5m E
Metal Full Soldered Ground Plane
o0

System Simulator

Spectrum Analyzer ! Receiver

3.8.5 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line per 15.31(0) was not reported.
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3.8.6 Duty cycle correction factor for average measurement

DH5 on time (One Pulse) Plot on Channel 39

BN Agilent Spectrum Analyzer - Swept SA

BN
[ ANALIGN OFF
#Avg Type: RMS Marker
PNO: Fast ~#— 1rig: Free Run Avg|Hold: 1711 5,
IFGain:Low 4 tien_l10.dB Marker Table
On Off

SENSE:INT]

Marker Count
[off]

Couple
Markers
on Off|

MKR MODE| TRC] SCL| FUNCTION FUNCTION WIDTH

X Y
A2 [ 1] ¢ [(A 2,890 ms|(A 0126dB] |
2 MEEEEY 93.

| Ei! “ i I -
DH5 on time (Count Pulses) Plot on Channel 39

BN Agilent Spectrum Analyzer - Swept SA
L RF 500 DC | SENSE:INT] [ AVATGN OFF [ 03:37:05 AM Aug 27, 2016
#Avg Type: RMS 2

PNO: Fast ~#— 1rig: Free Run Avg|Hold: 111 LEE)
IFGain:Low #Atten: 10 dB e

Mkr1 34.20 ms HEXtReaR
93.547 dBpVI S

[ o [[mem]

Marker 1 34.2000 ms

Next Pk Right
e
Next Pk Left
[EEREEE

Marker Defta
| s ——

Mkr—CF

Mkr—RefLvl

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sween 100.0 ms (1001 pts)
] S

Note:
1. Worst case Duty cycle = on time/100 milliseconds =2 *2.89 /100 = 5.78 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 dB

3. DHb5 has the highest duty cycle worst case and is reported.
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Duty Cycle Correction Factor Consideration for AFH mode:

Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within

100msec period is longer in AFH mode than normal mode.

In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed;

the period to have DH5 packet completing one hopping sequence is
2.76 ms x 20 channels = 57.8 ms

There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping

behavior, maximum 2 hops can be possibly observed within the period. [100ms / 57.6ms ]| = 2 hops
Thus, the maximum possible ON time:

276 msx2=5.78ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,

20 x log(5.78 ms/100ms) = -24.76 dB

3.8.7 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix A and B.

3.8.8 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)

Please refer to Appendix A and B.
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3.9 AC Conducted Emission Measurement
3.9.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

For terminal test result, the testing follows FCC KDB 174176.

3.9.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.9.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.94 Test Setup

o e e e P T T O I P o W R O P o R e i R |
| |
| |
I Rear of EUT to be flushed !
I with rear of table top ]
I 1
I |
I |
| — |
! 0 EUT |
I [ I I 80 cm to
I Receiver | ground
I 500 RF Cable §0cm : plane
| |
| |4 |
| 2 |
| -
| 4 .3h} : I
|
I AC :
| AMH |
I (LISH) | |
I |
| ” &, - I -
' - | -~
I r -~ Bonded to horizontal I 4 -
- ground plane ~
BT e B i e e B e e i
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
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3.9.5 Test Result of AC Conducted Emission

<Original test result with NFC antenna>

Test Mode : Mode 1 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage : |120Vac/ 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
100
a0
80
70
- L]
. \ |f.‘-f:-'|-‘l-32.'£—-’J'l—‘ Limit at Main Ports
3
g o
= ’ A ’
30 .
20
10f
i) t + t —+———t ¥ t ——t—t——t—+ f i
150k 300 400500 800 1M 2M 3M 4M SM & 8 10M 20M  30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBuVv) (dB) | (dB) | (dBuV)
0.198000 45.5 Off | L1 | 196 | 18.2 63.7
0.238000 44.4 Off | L1 | 196 | 17.8 62.2
0.462000 40.5 Off | L1 | 196 | 16.2 56.7
0.566000 4.4 Off | L1 | 196 | 14.6 56.0
0.630000 444 off | L1 | 196 | 11.9 56.0
0.694000 43.8 off | L1 | 196 | 122 56.0
0.750000 48.0 Off | L1 | 19.6 8.0 56.0
0.878000 4.2 Off | L1 | 196 | 14.8 56.0
4.534000 39.3 off | L1 | 19.7 | 167 56.0
13.558000 65.9 off | L1 | 19.8 -5.9 60.0
27.118000 30.9 off | L1 | 19.9 | 291 60.0
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Test Mode : Mode 1 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
100y
90
80
70
- )
60 \ i-'.‘-ftil"l-ﬁ.!--’.'.'l—’ Limit at Main Ports
=1
B
= 50
30 .
20
10
150k 300 400 500 800 1M M M 4M 5M B & 10Mm 20M  30M
Frequency in Hz
Final Result : Average
F A . | Margi imi
requency verage Filter | Line Corr argin Limit
(MHz) (dBuVv) (dB) | (dB) | (dBuV)
0.198000 35.7 Off | L1 | 196 | 18.0 53.7
0.238000 34.7 Ooff | L1 | 196 | 175 52.2
0.462000 32.3 off | L1 | 196 | 144 46.7
0.566000 334 Off | L1 | 196 | 126 46.0
0.630000 35.3 off | L1 | 196 | 107 46.0
0.694000 33.6 off | L1 | 196 | 124 46.0
0.750000 411 Ooff | L1 | 19.6 4.9 46.0
0.878000 34.4 Off | L1 | 196 | 11.6 46.0
4.534000 27.8 off | L1 | 197 | 18.2 46.0
13.558000 64.6 Off | L1 | 19.8 | -14.6 50.0
27.118000 22,6 off | L1 | 199 | 274 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

Test Mode : Mode 1 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
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Final Result : Quasi-Peak

Frequency Quasi-Peak . . Corr. | Margin | Limit
Filter | Line
(MHz) (dBuV) (dB) (dB) (dBuV)
0.206000 44.0 Off N 19.6 19.4 63.4
0.326000 38.6 Off N 19.6 21.0 59.6
0.478000 37.6 Off N 19.6 18.8 56.4
0.630000 40.9 Off N 19.6 15.1 56.0
0.694000 44.2 Off N 19.6 11.8 56.0
0.750000 44.7 Off N 19.6 11.3 56.0
2.326000 38.1 Off N 18.6 17.9 56.0
3.022000 39.3 Off N 19.5 16.7 56.0
13.558000 65.3 Off N 19.8 -5.3 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
0.206000 33.9 Off N 19.6 19.5 53.4
0.326000 31.8 Off N 19.6 17.8 49.6
0.478000 30.1 Off N 19.6 16.3 46.4
0.630000 31.9 Off N 19.6 14.1 46.0
0.694000 34.5 Off N 19.6 11.5 46.0
0.750000 37.1 Off N 19.6 8.9 46.0
2.326000 28.4 Off N 18.6 17.6 46.0
3.022000 27.2 Off N 19.5 18.8 46.0
13.558000 63.8 Off N 19.8 -13.8 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

<Terminal test result with dummy load>

Test Mode : Mode 1 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
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Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak . . Corr. | Margin | Limit
Fil L
(MHz) (dBpV) fiter | Line | 48) | (@B) | (dBuY)
13.558000 33.5 Off | L1 | 198 | 265 60.0
Final Result : Average
Frequency Average . . Corr. | Margin | Limit
Fil L
(MHz) (dBpV) fiter | Line | 4B) | (dB) | (dBuY)
13.558000 23.6 Off | L1 | 19.8 | 26.4 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : Mode 1 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 1 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
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Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuv)
13.558000 32.3 Off N 19.8 27.7 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
13.558000 21.5 Off N 19.8 28.5 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

<Original test result with NFC antenna>

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +
AC Adapter
100y
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Final Result : Quasi-Peak
- _ : Limi
Frequency Quasi-Peak Filter | Line Corr. | Margin imit
(MHz) (dBuVv) (dB) | (dB) | (dBuV)
0.150000 51.9 Off | L1 | 19.6 | 14.1 66.0
0.214000 45.6 Off | L1 | 196 | 17.4 63.0
0.254000 42.6 Off | L1 | 196 | 19.0 61.6
0.342000 35.4 Off | L1 | 196 | 23.8 59.2
0.454000 38.5 Ooff | L1 | 19.6 | 183 56.8
0.606000 39.8 Ooff | L1 | 19.6 | 16.2 56.0
0.710000 44.4 Off | L1 | 196 | 11.6 56.0
0.758000 48.8 Off | L1 | 19.6 7.2 56.0
0.814000 39.6 Off | L1 | 19.6 | 16.4 56.0
2.918000 39.6 Off | L1 | 195 | 16.4 56.0
7.654000 37.2 Off | L1 | 197 | 2238 60.0
13.558000 77.4 Off | L1 | 198 | -17.4 60.0
27.118000 21.9 Off | L1 | 19.9 | 38.1 60.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +
AC Adapter
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Frequency in Hz
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuVv) (dB) | (dB) | (dBuV)
0.150000 38.3 off | L1 | 196 | 17.7 56.0
0.214000 34.5 Off | L1 | 19.6 | 185 53.0
0.254000 32.9 Off | L1 | 196 | 187 51.6
0.342000 23.8 Off | L1 | 196 | 254 49.2
0.454000 30.8 Off | L1 | 19.6 | 16.0 46.8
0.606000 31.1 Off | L1 | 19.6 | 14.9 46.0
0.710000 38.2 Off | L1 | 19.6 7.8 46.0
0.758000 42.9 Off | L1 | 19.6 3.1 46.0
0.814000 29.1 Off | L1 | 196 | 16.9 46.0
2.918000 28.1 off | L1 | 195 | 17.9 46.0
7.654000 24.6 Off | L1 | 19.7 | 254 50.0
13.558000 77.1 Off | L1 | 19.8 | -27.1 50.0
27.118000 17.3 Off | L1 | 19.9 | 327 50.0
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«auanas.  FCC RF Test Report

Report No. : FR672834A

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +
AC Adapter
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Frequency in Hz
Final Result : Quasi-Peak
- _ : Limi
Frequency Quasi-Peak Filter | Line Corr. | Margin imit
(MHz) (dBpV) (dB) (dB) | (dBuV)
0.150000 52.0 off N 19.6 14.0 66.0
0.230000 45.9 off N 19.6 16.5 62.4
0.254000 45.3 off N 19.6 16.3 61.6
0.486000 40.2 off N 19.6 16.0 56.2
0.582000 40.1 off N 19.6 15.9 56.0
0.710000 421 off N 19.6 13.9 56.0
0.758000 49.8 off N 19.6 6.2 56.0
0.870000 36.7 off N 19.6 19.3 56.0
0.910000 40.1 off N 19.6 15.9 56.0
1.214000 36.9 off N 19.6 19.1 56.0
1.510000 41.0 off N 19.6 15.0 56.0
2.974000 39.7 off N 19.5 16.3 56.0
7.734000 40.3 off N 19.7 19.7 60.0
13.558000 77.4 off N 19.8 | -17.4 60.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral

NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +

AC Adapter
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Frequency in Hz

Final Result : Average

Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
0.150000 40.1 Off N 19.6 15.9 56.0
0.230000 37.7 Off N 19.6 14.7 52.4
0.254000 36.3 Off N 19.6 15.3 51.6
0.486000 33.1 Off N 19.6 13.1 46.2
0.582000 31.0 Off N 19.6 15.0 46.0
0.710000 38.3 Off N 19.6 7.7 46.0
0.758000 42.8 Off N 19.6 3.2 46.0
0.870000 29.8 Off N 19.6 16.2 46.0
0.910000 32.7 Off N 19.6 13.3 46.0
1.214000 30.3 Off N 19.6 15.7 46.0
1.510000 314 Off N 19.6 14.6 46.0
2.974000 26.4 Off N 19.5 19.6 46.0
7.734000 28.3 Off N 19.7 21.7 50.0
13.558000 77.2 Off N 19.8 -27.2 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

<Terminal test result with dummy load>

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line

NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +
AC Adapter

100y

. \ i—’.\--‘;'-|'1|'::.':'--'.'l|" Limit at Main Ports

Lewvel in dBpV
g

101

150k 300 400 500 800 1M 2M  3M 4AM SM E 8 10M 200 30M
Frequency in Hz

Final Result : Quasi-Peak

Frequency Quasi-Peak . . Corr. | Margin | Limit
Filter | Line
(MHz) (dBuV) (dB) (dB) (dBuV)
13.558000 28.2 Off L1 19.8 31.8 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
13.558000 22,5 Off L1 19.8 27.5 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

Test Mode : Mode 2 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
NFC Link + WLAN (5GHz) Link + Bluetooth Link with Earphone 3 + Snap on USB
Function Type : |Cable Data Link with Notebook + Copy Data from Notebook to EDA (SD Card) +
AC Adapter
100y
m -
'Bﬁ =
70T
60 \ If SPR2Z2-QP Limit at Main Ports
=
cg_ =
c 50
LI
30 _ ¢
sl
101
150k 300 400 500 800 1M 2M 3M 4M 5M B 8 10M 20M  30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak . . Corr. | Margin | Limit
(MHz) (dBuV) Filter | Line | ) | (@B) | (@Buv)
13.558000 27.4 Off N | 198 | 326 60.0
Final Result : Average
Frequency Average . . Corr. | Margin | Limit
(MHz) (dBuV) Filter | Line | g} | (@B) | (dBuY)
13.558000 22.4 Off N | 198 | 276 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

<Original test result with NFC antenna>

Test Mode : Mode 3 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio
ype : Adapter connect to EUT + Charging Only Cable + AC Adapter
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Final Result : Quasi-Peak
i-Peak . | Margi Limi
Frequency Quasi-Pea Filter | Line Corr argin imit
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.190000 43.2 off L1 | 19.6 20.8 64.0
0.222000 45.8 Off L1 | 19.6 16.9 62.7
0.462000 41.2 Off L1 | 19.6 15.5 56.7
0.590000 42.7 off L1 | 19.6 13.3 56.0
0.694000 43.2 off L1 | 19.6 12.8 56.0
0.742000 48.5 Off L1 | 19.6 7.5 56.0
0.870000 39.2 oft L1 | 19.6 16.8 56.0
1.222000 36.6 Off L1 | 19.6 19.4 56.0
3.702000 35.1 off L1 | 19.7 20.9 56.0
13.558000 65.8 off L1 | 19.8 -5.8 60.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

Test Mode : Mode 3 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio
ype : Adapter connect to EUT + Charging Only Cable + AC Adapter
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Final Result : Average
F A . | Margi Limi
requency verage Filter | Line Corr argin imit
(MHz) (dBpV) (dB) (dB) | (dBpV)
0.190000 34.0 Off L1 | 19.6 20.0 54.0
0.222000 36.3 Off L1 | 19.6 16.4 52.7
0.462000 33.3 Off L1 | 19.6 13.4 46.7
0.590000 33.9 Off L1 | 19.6 12.1 46.0
0.694000 36.2 Off L1 | 19.6 9.8 46.0
0.742000 42,6 Off L1 | 19.6 3.4 46.0
0.870000 31.4 Off L1 | 19.6 14.6 46.0
1.222000 29.4 Off L1 | 19.6 16.6 46.0
3.702000 24.3 Off L1 | 19.7 21.7 46.0
13.558000 65.4 Off L1 | 19.8 | -154 50.0
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«auanas.  FCC RF Test Report

Report No. : FR672834A

Test Mode : Mode 3 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
100y
m -
80
701
8 &
60 \ CISPR22-0QP Limit at Main Ports
3
m
e sof N
L P ¢
L 4 o ¢
30
i
10
150k 300 400 500 800 1M M M 4M 5M B & 10Mm 20M  30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBuVv)
0.174000 46.5 off N 19.6 18.3 64.8
0.230000 44.2 off N 19.6 18.2 62.4
0.462000 37.5 off N 19.6 19.2 56.7
0.694000 43.2 off N 19.6 12.8 56.0
0.750000 44.4 off N 19.6 11.6 56.0
2.318000 36.2 off N 18.6 19.8 56.0
2.942000 36.9 off N 19.5 19.1 56.0
13.558000 66.0 off N 19.8 -6.0 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) (dB) | (dBpV)
0.174000 35.4 Off N | 19.6 19.4 54.8
0.230000 34.0 Off N | 19.6 18.4 52.4
0.462000 30.2 Off N | 19.6 16.5 46.7
0.694000 36.5 Off N | 19.6 9.5 46.0
0.750000 37.5 Off N | 19.6 8.5 46.0
2.318000 25.9 Off N | 186 20.1 46.0
2.942000 26.9 Off N | 195 19.1 46.0
13.558000 64.7 Off N | 198 | -147 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A

<Terminal test result with dummy load>

Test Mode : Mode 3 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Line
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
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Final Result : Quasi-Peak
Frequency Quasi-Peak . . Corr. | Margin | Limit
(MHz) (dBuV) Filter | Line | ) | (@B) | (@Buv)
13.558000 28.4 Off | L1 | 19.8 | 316 60.0
Final Result : Average
Frequency Average . . Corr. | Margin | Limit
(MHz) @Buv) | Fter Line gy | @B) | (dBuY)
13.558000 19.8 Off | L1 | 19.8 | 30.2 50.0
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«auanas.  FCC RF Test Report Report No. : FR672834A
Test Mode : Mode 3 Temperature : 22~24°C
Test Engineer : |Arthur Hsieh Relative Humidity : |51~53%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
Function Tvoe : NFC Link + WLAN (2.4GHz) Link + Bluetooth Link + Earphone 2 with Audio
ype: Adapter connect to EUT + Charging Only Cable + AC Adapter
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Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
13.558000 25.8 Off N 19.8 34.2 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuV) (dB) (dB) (dBuV)
13.558000 19.5 Off N 19.8 30.5 50.0
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e % FCC RF Test Report Report No. : FR672834A

SPORTON LAB.

3.10 Antenna Requirements
3.10.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 FCC rule.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Calibrati
Instrument Manufacturer | Model No. | Serial No. |Characteristics a :);taelon Test Date Due Date Remark
GB412923| 300MHz~40GH Aug. 22, 2016 ~ Conducted
Power Meter Agilent E4416A z Jan. 08,2016 | -2 Jan. 07,2017 | ~onoucte
44 2 Aug. 26, 2016 (THO5-HY)
) US404415| 300MHz~40GH Aug. 22,2016 ~ Conducted
Power Sensor Agilent E9327A Jan. 07, 2016 Jan. 06, 2017
48 2 Aug. 26, 2016 (THO5-HY)
Spectrum Rohde & FSP40 | 100057 | 9kHz-40GHz |Nov. 23,2015 U922 2016 71\ oo opyg| COMOUCted
Analyzer Schwarz Aug. 26, 2016 (THO5-HY)
BT Base Rohde & Aug. 22,2016 ~ Conducted
CBT 101136 BT 3.0 Sep. 17, 2015 Sep. 16, 2016
Station(Measure) Schwarz ep Aug. 26, 2016 ep (THO5-HY)
Sep. 06, 2016 ~ Conduction
AC Power S ChainTek | APC-1000W | N/A N/A N/A N/A
owersource amnie Sep. 20, 2016 (CO05-HY)
Rohde & Sep. 06, 2016 ~ Conduction
EMI Test Recei ESCI 7 100724 | 9kHz~7GHz |Aug. 30, 201 Aug. 29, 2017
eSLRECOVENl g ihwarz SC 0 OkHz~7GHz | Aug. 30,2016 | o 1) o0 2016 |19 2920171 50051y,
Rohde & Sep. 06, 2016 ~ Conduction
LISN ENV216 | 100080 | 9kHz~30MHz |Dec. 02, 2015 Dec. 01, 2016
Schwarz z z Sep. 20, 2016 (CO05-HY)
Rohde & Sep. 06, 2016 ~ Conduction
LISN ENV216 | 100081 | 9kHz~30MHz |Dec. 14,2015 Dec. 13, 2016
Schwarz z z Sep. 20, 2016 (CO05-HY)
. Aug. 23, 2016 ~ Radiation
Bilog Ant TESE CBL6111D | 35419 |30MHzto 1GHz| Jan. 13, 2016 Jan. 12, 2017
og Antenna Q z10 Tz Jan Sep. 09, 2016 | (03CHO7-HY)
Double Ridge Aug. 23, 2016 ~ Radiation
ESCO 3117 | 00075962 | 1GHz ~ 18GHz | Aug. 19, 2016 Aug. 18, 2017
Horn Antenna z i Sep. 09, 2016 | 9 (03CHO7-HY)
_ _ N9O38A  |MY541300 Aug. 23, 2016 ~ Radiation
EMI Test Receiver Keysight 20Hz ~ 8.4GHz | Nov. 04, 2015 Nov. 03, 2016
Vv ¥slg (MXE) 85 z i R Sep. 09,2016 | " (03CHO7-HY)
Rohde & Aug. 23, 2016 ~ Radiation
Loop Ant HFH2-Z2 | 100315 | 9 kHz~30 MHz | Sep. 02, 2015 Sep. 01, 2017
QOPAMENNA g hwarz z 2| >ep Sep. 09, 2016 | P (03CHO7-HY)
AMF-7D-0010 Aug. 23, 2016 ~ Radiation
P lifi MITEQ 1590075 | 1GHz ~ 18GHz | Apr. 15, 2016 Apr. 14, 2017
reampitier 1800-30-10P z i i Sep. 09, 2016 | " (03CHO7-HY)
Aug. 23, 2016 ~ Radiation
P lifi COM-POWER| PA-103A | 161241 | 10MHz-1GHz | Mar. 18, 2016 Mar. 17, 2017
reampitier Zianz | Mar Sep. 09, 2016 | (03CHO7-HY)
3008A023 Aug. 23, 2016 ~ Radiation
P lifi Agilent 8449B 1GHz~ 26.5GHz| Oct. 19, 2015 Oct. 18, 2016
reampier gren 62 z i Sep. 09, 2016 | ~° (03CHO7-HY)
Spectrum . MY534701 Aug. 23,2016 ~ Radiation
Agilent N9O10A 10Hz~44GHz | Feb. 27, 2016 Feb. 26, 2017
Analyzer 9 18 Sep. 09, 2016 (03CHO7-HY)
Aug. 23, 2016 ~ Radiation
Antenna Mast Max-Full | MFA520BS | N/A 1m~4 N/A N/A
nienna ias axru m-am Sep. 09, 2016 (03CHO7-HY)
Chaintek Aug. 23,2016 ~ Radiation
Turn Table ChainTek N/A 0~360 Degree N/A N/A
3000 d Sep. 09, 2016 (03CHO7-HY)
JS44-180040 Aug. 23, 2016 ~ Radiati
Preamplifier MITEQ 1840917 |18GHz ~ 40GHz| Jun. 14, 2016 | -9 Jun. 13,2017 | - acaton
00-33-8P Sep. 09, 2016 (03CHO7-HY)
SHF-EHF Hom | SCHWARZBE | o o [BBHASTTO| oo oo | Now. 02, 2015 [AU0-28:2016~ 0| Radiation
Antenna CK 584 Sep. 09, 2016 (03CHO7-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 296
of 95% (U = 2Uc(y)) ’
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 5.70
of 95% (U = 2Uc(y)) )

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.50

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 5.20
of 95% (U = 2Uc(y)) )
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FCC RF Test Report

Report No. : FR672834A

Appendix A. Radiated Spurious Emission

Temperature : 21~24°C
Test Engineer : |Luke Chang, Jesse Wang, Derreck Chen and James Chiu
Relative Humidity : [50~55%
2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m) (dB) |[(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A)|(H/V)
2368.695 46.27 -27.73 74 41.34 32.06 7.24 34.37 314 280 P H
2368.695 21.51 -32.49 54 - - - - - - A H
* 2402 97.23 - - 92.15 32.08 7.31 34.31 314 280 P H
2402 72.47 - - - - - - - - A H
H
BT
H
CHoo0
2344.44 45.42 -28.58 74 40.58 32.01 7.24 34.41 100 83 P \Y
2402MHz
2344.44 20.66 | -33.34 54 - - - - - - AV
* 2402 98.58 - - 93.5 32.08 | 7.31 | 3431 | 100 | 83 | P | V
2402 73.82 - - - - - - - - AV
Vv
\Y
2385.6 45.26 -28.74 74 40.21 32.08 7.31 34.34 308 36 P H
2385.6 20.5 -33.5 54 - - - - - - A H
* 2442 98.81 - - 93.56 32.14 7.36 34.25 308 36 P H
2442 74.05 - - - - - - . . A | H
2494 .12 46.55 -27.45 74 41.11 32.2 7.4 34.16 308 36 P H
BT
249412 21.79 -32.21 54 - - - - - - A H
CH 39
2366.42 45.08 -28.92 74 40.18 32.03 7.24 34.37 109 81 P Vv
2441MHz
2366.42 20.32 |-33.68 54 - - - - - - AV
* 2442 100.27 - - 95.02 32.14 7.36 34.25 109 81 P Vv
2442 75.51 - - - - - - - - A Vv
2484.95 45.45 -28.55 74 40.04 32.18 7.4 34.17 109 81 P Vv
2484.95 20.69 | -33.31 54 - - - - - - AV
SPORTON INTERNATIONAL INC. Page Number : A1 of A6
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* 2480 97.76 - - 92.36 32.18 7.4 34.18 | 298 32 P H
2480 73 - - - - - - - - A H
2483.6 45.4 -28.6 74 40 32.18 7.4 34.18 | 298 32 P H
2483.6 20.64 -33.36 54 - - - - - - A H
H
BT
H
CH78
* 2480 97.61 - - 92.21 32.18 7.4 34.18 | 128 82 P \
2480MHz
2480 72.85 - - - - - - - - A Vv
2484.48 46.02 -27.98 74 40.62 32.18 7.4 34.18 128 82 P \Y
2484.48 21.26 -32.74 54 - - - - - - A \
Vv
Vv
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)|{(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
4804 41.18 -32.82 74 54.33 34.1 11.83 | 59.08 | 100 0 P H
4804 16.42 -37.58 54 - - - - - - A H
H
BT
H
CH 00
4804 41 -33 74 5415 34.1 11.83 | 59.08 | 100 0 \
2402MHz
4804 16.24 -37.76 54 - - - - - - A \Y
Vv
Vv
4882 40.17 -33.83 74 53.48 34.1 11.53 | 58.94 | 100 0 P H
4882 15.41 -38.59 54 - - - - - - A H
7323 40.47 -33.53 74 48.52 36.1 13.81 57.96 100 0 P H
BT
7323 15.71 -38.29 54 - - - - - - A H
CH 39
4882 38.75 -35.25 74 52.06 341 11.53 58.94 100 0 P Vv
2441MHz
4882 13.99 -40.01 54 - - - - - - AV
7323 41.18 -32.82 74 49.23 36.1 13.81 57.96 100 0 P Vv
7323 16.42 -37.58 54 - - - - - - A Vv
4960 40.53 -33.47 74 53.98 34.1 11.22 | 58.77 | 100 0 P H
4960 15.77 -38.23 54 - - - - - - A H
7440 41.56 -32.44 74 49.47 36.17 14.05 | 58.13 | 100 0 P H
BT
7440 16.8 -37.2 54 - - - - - - A H
CH78
4960 39.3 -34.7 74 52.75 34.1 11.22 | 58.77 | 100 0 P Vv
2480MHz
4960 14.54 -39.46 54 - - - - - - AV
7440 40.11 -33.89 74 48.02 36.17 14.05 58.13 100 0 P Vv
7440 15.35 -38.65 54 - - - - - - AV
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz BT (LF)

BT Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
83.46 28.38 -11.62 40 44.39 14.26 1.28 31.55 - - P H
154.2 36.66 -6.84 43.5 48.96 17.42 1.78 31.5 100 | 305 P H
226.29 30.46 | -15.54 46 42.94 16.88 2.07 31.43 - - P H
319.6 31.15 | -14.85 46 39.62 20.37 2.41 31.25 - - P H
729.8 29.99 |-16.01 46 30.06 26.87 3.74 30.68 - - P H
995.8 34.09 |-19.91 54 30.34 30.29 3.98 30.52 - - P H
H
H
H
H
H
2.4GHz
H
BT
LF 84 34.67 -5.33 40 50.56 14.38 1.28 31.55 | 100 71 P |V
116.13 34.77 -8.73 43.5 47.05 17.68 1.55 31.51 - - P Vv
225.21 29.56 | -16.44 46 42.12 16.8 2.07 31.43 - - P |V
320.3 29.4 -16.6 46 37.87 20.37 2.41 31.25 - - P |V
751.5 30.77 -15.23 46 30.38 27.22 3.82 30.65 - - P Vv
979.7 33.53 -20.47 54 29.72 30.26 4.07 30.52 - - P |V
\Y
Vv
\Y
\Y
Vv
\Y
1. No other spurious found.
Remark
2. Allresults are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not

exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A Peak or Average

H/V Horizontal or Vertical

SPORTON INTERNATIONAL INC. Page Number : A5 of A6
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A calculation example for radiated spurious emission is shown as below:

TEL : 886-3-327-3456
FAX : 886-3-328-4978

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable | Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
142 (MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
802.11b 2390 5545 |-1855| 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 01
2412MHz 2390 43.54 | -10.46 54 42.6 32.22 4.58 35.86 | 103 | 308 A H
1. Level(dBuV/m) =
Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
2. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBpV/m) — Limit Line(dBpV/m)
= 55.45(dBpV/m) — 74(dBuV/m)
=-18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
=-10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix B. Radiated Spurious Emission Plots

Test Engineer :

Luke Chang, Jesse Wang, Derreck Chen and James Chiu

Temperature : 21~24°C

Relative Humidity : (50~55%

2.4GHz 2400~2483.5MHz

BT (Band Edge @ 3m)

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BT CH00 2402MHz

Dates 2016.08.27 Dates 2016.08.27
veak ot 74
1224 122
1050 ‘ 1050
ors ors
| ks
70 700
525 525
A
MMMM‘WWWWMWW
350 350
ez 125
310 7. 70, 750 D o0 aats G0 100 Tes 7o 1o 210 236 2800 7700 3000
Freauency (ie) Freatency (s}
Site 03CHO7-HY Site 03CHO7-HY
Condion - PEAK_BE. 74 3m HE-ANT_130829 HORIZONTAL Condiio PEAK_74 3m HE-ANT_130829 HORIZONTAL
RBW: 7000 000Kz VBW:3000 000KHz SWT Auto RBW. 7000 000Kz VBW:3000 000KHe SWT Auto
Detector - Peak Detector - Pask
Peak Proect =N Project 67283
Mode 1 Mode 1
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CHO00 2402MHz

1 Vertical Fundamental

Date: 2016-08.27 Date: 2016-08-27
PEAK_BE 74
1225 1225
105.0f 105.0f
875 875
PEAK 74|
700| 700|
525 525
e Mt
350 350/
175 175
310 2320, 2340, 2360, 2380, 2400, 2415 1000 300, 1500, 700, 1900, 2100. 2300 2500,  2700. 3000
Frequency (MHz) Frequency (MHz)
Site 03CHOT-HY. Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 VERTICAL Condition PEAK_74 3m HF-ANT_130829 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto RBW:7000.000KHz VBW:3000.000KHz SWTAuto
Pe:

Peak ak
672834 672834
1 1

Peak
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH39 2441MHz

1 Horizontal Fundamental

Date: 2016-08.27 Date: 2016-08-27
PEAK| BE 74
1225 1225
105.0f 105.0f
875 875
PEAK 74|
700| 700|
525 525
T IR e e
e
350 350"
175 175
3102320, 2340, 2360, 2380, 2400, 2420, 2440, 2450 1000 300, 1500, 700 1900,  2100. 2300 2500,  2700. 3000
Frequency (MHz) Frequency (MHz)
Site 03CHOT-HY. Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 HORIZONTAL Condition PEAK_74 3m HF-ANT_130829 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto RBW:7000.000KHz VBW:3000.000KHz SWTAuto
Detector Peak Detector

Peak Project 672834 Project 672834
ea Mode 2 Mode 2

Date: 2016-08.27

|_PEAK BE 74

430 2440, 2450, 2460. 2470, 2480, 2490, 2500
Frequency (MHz)
Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto
Detector

Peak N Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH39 2441MHz

1 Vertical Fundamental

Date: 2016.08.27 Date: 2016.08.27
PEAK| BE 74
1225 1225)
105.0) 105.0|
875 875
PEAK 74
700 700
525 525/
: i s s
s A A T
350/ 35.0(™
175 175
3102320, 2340 2360, 2380 2400, 220 2440, 2450 000 300, 1500 4700, 1900, 2100 2300 2500 2700, 3000
Frequency (MHz) Frequency (MHz)
site 03CHOT-HY Site 03CHOT-HY
Condtion PEAK_BE 74 3m HF-ANT_130629 VERTICAL Condition PEAK_74 3m HF-ANT_130829 VERTICAL
RBW:000.000KHz VBW:3000.000KHz SWTAuto RBW:1000.000KHz VBW:3000.000KHz SWTAuto
Detector Peak Detector

Peak Project 672834 Project 672834
ea Mode 2 Mode 2

Date: 2016-08.27

|_PEAK BE 74

430 2440, 2450, 2460. 2470, 2480, 2490, 2500
Frequency (MHz)
Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto
Detector

Peak N Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

1 Horizontal Fundamental

Date: 2016-08.27 Date: 2016-08-27
1225 1225
105.0f 105.0f :
875 875
PEAK_BE 74 PEAK 74|
700| 700|
525 ; 525
T ——— i
350 350/
175 175
460 2463.2465.2467.2469. 2471.2473.2475.2477.2479.2481.2483,2485.2437.2489.2491.2493.2495.2497. 2500 1000 300 1500, 1700 1900 2100. 2300, 0. 2700, 3000
Frequency (MHz) Frequency (MHz)
Site 03CHOT-HY. Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 HORIZONTAL Condition PEAK_74 3m HF-ANT_130829 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto RBW:7000.000KHz VBW:3000.000KHz SWTAuto

Detector Detector
Project Project

Peak g 672834 g 672834
ea ods 3 Mods 3
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

1 Vertical Fundamental

[ 1
A B
WﬂM
Frequency (MHz) Frequency (MHz)
Site 03CHO7-HY Site 03CHOT-HY
Condition PEAK_BE_74 3m HF-ANT_130829 VERTICAL Condition PEAK_74 3m HF-ANT_130829 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT-Auto RBW:1000.000KHz VBW:3000.000KHz SWT-Auto

Detector Detector
Project Project

Peak g 672834 g 672834
ea ods 3 Mods 3
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BT CHO0 2402MHz

1 Horizontal Vertical

, .
Peak
672834 672834
1 1

Avg.
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CH39 2441MHz

1 Horizontal

Vertical

Date: 2016-08.27

PEAK 74

AVG 54,

uuuuu

03CHOT-HY
PEAK_74 3m SHF-EHF_131029 HORIZONTAL
Peak

Peak

672834
2

Avg.

14000, 16000, 18000. 20000. 22000 25000
y (M)

Date: 2016-08-27

105.0f
875
PEAK 74|
700|
AVG 54,
525 T
p 2
350
175
000 4000. 6000 8000, 10000 12000. 14000. 16000. 18000. 20000. 22000. 25000

03CHOT-HY
PEAK_74 3m SHF-EHF_131029 VERTICAL
Peak

672834
2
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CH78 2480MHz

Horizontal

Vertical

Peak

Avg.

Date: 2016-08.27

PEAK 74

AVG 54,

|

14000, 16000, 18000. 20000. 22000 25000
ency (MHz)

03CHOT-HY
PEAK_74 3m SHF-EHF_131029 HORIZONTAL
Peak

672834
3

Date: 2016-08-27

105.0f
875
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