iNntertek

Total Quality. Assured.

Applicant
Manufacturer site

Product Name

Type/Model

TEST RESULT

SUMMARY

Test report no. 170601712SHA-001
Page 1 of 35

FCC&ISED RF TEST REPORT
No. 170601712SHA-001

Sichuan Huati Lighting Technology Co., Ltd.

580 Block 3 Shuanghua Road, Southwest Airport Economic,
Development Zone Shuangliu, Chengdu, Sichuan, China
Sichuan Huati Lighting Technology Co., Ltd.

580 Block 3 Shuanghua Road, Southwest Airport Economic,
Development Zone Shuangliu, Chengdu, Sichuan, China

Wireless Smart Lighting Controller

HTT-SLC-ZIG57U

PASS

The equipment complies with the requirements according to the following standard(s) or

specification:

47CFR Part 15 (2016): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard of Procedures for Compliance Testing of

Unlicensed Wireless Devices

Date of issue: Aug 21, 2017

Prepared by:

FCCID: 2ANB7028HUATI

Reviewed by:

Teddy g Lo/ 2o

Teddy Yin (Project Engineer)

Daniel Zhao (Reviewer)

TTRF15.247-02_V1 © 2017 Intertek



mtertek Test report no. 170601712SHA-001

Total Quality. Assured. Page 2 of 35

Description of Test Facility

Name: Intertek Testing Service Limited Shanghai
Address: Building No.86, 1198 Qinzhou Road (North), Shanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2402B-1

Name of contact: Jonny Jing
Tel: 86 21 61278271
Fax: 86 21 54262353

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek



mtertek Test report no. 170601712SHA-001

Total Quality. Assured. Page 3 of 35
Content
SUIVIIMIARY ... iieeeiirttnnertenneteenseersenssessssssessssssessssssssssssesssnssssssnssesssnssssssnssessanssssssnssesssnsssssansssssanssesssnsssssanssessnnssesanns 1
DESCRIPTION OF TEST FACILITY .cuuteetittuertenereneeesereensenscressessserensesnssssssssssssssssssssssnssssssssssesassesnsesassesnssssnssssssssnsesnnsns 2
1 GENERAL INFORIMATION ...ccuuitttteierteeeerteenereenseresnssersssssessssssesssnssessssssessssssessssssessssssessssssesssnssssssnsssssnnssesanns 4
1.1 DESCRIPTION OF CLIENT iiiiiieieieieieieieteieteteteeeteteeeteseeeeeresesesereeerereseeereressresererererareresereerereserreerrrrerrererrrrrererererrrrrrren 4
0 A o =1 N = 1o T N0 i 3 = U N PPN 4
1.3 TECHNICAL SPECIFICATION .vevierereeeeeeeeeeererereeeeerseeeeressessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrssssen 4
2 TEST SPECIFICATIONS ....ccuuiiiteniertenniereenneereenseerennseesennsessssssesssnssssssnssssssnssssssnssssssnsssssansssssanssssssnssessanssssssnssesee 5
2.1 STANDARDS OR SPECIFICATION ..uuuuteeeteertuueneseeereesssneaeseeesessssseaesessssssssnaesessssssssnaeesessssssssnesesessesssssesesesssssssnesesssessres 5
2.2 MODE OF OPERATION DURING THE TEST ttuuuuuteeererersueieeeeerersrsnaeseessessssnniesessssssssnaesessssssssnmsesessssssssmeeessssssssnineeesssessses 5
2.3 TEST SOFTWARE LIST tuuuueeeeietrtuuieeeereeersuueteeesessssneeseesssssssneesessssssssnntesessssssssnaeeessssssssnsesessssssssnesessssssssssneeesssessses 5
2.4 TEST PERIPHERALS LIST 1uuuuuuuuuuuusnunsnsnnnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssnsnsnssnnnnnnnn 5
2.5 INSTRUMENT LIST tutuuuuuuuuunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnsnsnnssnnnnssnsnsssssnssnnsnsnsssssnnssnsssssssssssssssssssssssnsnssssssnssssssnnnnnnnnsnnnnnnnn 6
2.6 TEST SUMMARY
2.7 MEASUREMENT UNCERTAINTY
3 MINIMUM 6DB BANDWIDTH
00 11/ 9
3.2 TEST CONFIGURATION . ..ttttttttttieeeereeereuteeeeerersssneeseessessssneeseesssssssnaesessssssssnaaeeessssssssnnsesessssssssnesessssssssnnesesssessses 9
3.3 TEST PROCEDURE AND TEST SETUP....cittttuuueteeererersueieeeeerersrsnaeseessessssnaesessssssssnaeesessssssssnseesesssssssnseeessssssssnineeesssessses 9
N ISy o =T 0o | S 10
4 MAXIMUM CONDUCTED OUTPUT POWER .....cceuuerieenerieenrertennserrenssesrenssesrenssessenssessenssessenssssssnsssssenssssssnnnes 12
L I S 1V SRR 12
4.2 TEST CONFIGURATION . ..ceetttuuieeeeererettnniaeeeersssunneeesessssssnnnsesessssssnnsesesessssssnnsesessssssssnnseseesssssssesesessssssnnnesesssssssnnnnns 12
4.3 TEST PROCEDURE AND TEST SETUP .eitiiieeiiiieieieieieeeieeeeeeeeeeeee e e e e e ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeeeeaaaaaaaaaaaaaeeeaeaeeaeaeens 12
4.4 TEST PROTOCOL
5 POWER SPECTRUM DENSITY ....itteiiiiennieiiennieniennierienssesisnsesssnssesssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnnsns 15
Lo 00 N 15y 111 T 15
5.2 TEST CONFIGURATION ... eeettrtrtuuneseeeressssneaseesssssssnnsesessssssssnnsesesssssssnsseesssssssnnneseesssssssnnseseessssssnnnsesessssssnnnneesessssnen 15
5.3 TEST PROCEDURE AND TEST SETUP . .ietttutuuuieeeeerrrusenseseeerssssnnesesesssssssnnasesessssssnneseesssssssnsesesssssssnnneesessssssnnnesesessssses 16
5.4 TEST PROTOCOL c.euttuuueieeeeeeettuieeeeeeessteneaeeeesessssenaesessrasssansesessssssnnnnseeessssssnsnnsesessssssnnseseessssssnnnsesessssssnnneeesessssnen 17
6 EMISSION OUTSIDE THE FREQUENCY BAND ....ccuuettteuerreenneereennerrennseerenssesrenssesssnssessensssssenssssssnsssssenssssssnnses 19
B.0  TEST LIMIT uuuuuuuuunununnnnnnnnnnnnnnnennnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnnnsnnnsnnnsnsssnnnnnsssnsnsnsnnnsnnnnnnnnnnnsnssnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 19
6.2 TEST CONFIGURATION ...uuuuuuuuuunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnsnnnsnnnnnsnsnsnsnnnnnnnnnnsnsnnnnsnsnsnnsnssnsnsnsnssnnnssnnnnnnnnnnnsnnsnnnnnnnnnnnnnn 19
6.3 TEST PROCEDURE AND TEST SETUP ..uuuuuuuuuuununuunnnnnnnnnnnnnnnnnnnnnnnnnnsnsnsnnnnnnnnnssnnsnnnsnnnsnnnnnsnnnnnsnsnnnsnsnnnnnnnnnnnsnnsnnnnnnnnnnnnnn 19
5.4 TEST PROTOCOL...euttuuueieeeeeeetiuieeeeetesatteaeeeseessstuateseessssssanatesessssssnnnnsesessssssnsnseessssssannsesesssssssnnnsesessssssnnneeesessssnes 20
7 RADIATED EMISSIONS IN RESTRICTED FREQUENCY BANDS .......cceeueitemneerenneeerennseerennseerenssessensssesensssssennens 27
7.1 TESTUMIT coverererrrnrnnnnnns
7.2 TEST CONFIGURATION
7.3 TEST PROCEDURE AND TEST SETUP ..uuuuuuuuuuununuunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnssnnnnnnsnnnsnnnnnsnnnnnsnssnnsssnnnnnnnnnnnsnnsnnnnnnnnnnnnnn 28
7 S 1 =3y I 4T 0T N 29
8 POWER LINE CONDUCTED EMISSION......cccccietttuniertennierrenneerennesssnssesssnssesssnssesssnssssssnssssssnssssssnssssssnssssssnnnns 31
< 70 R N1V SO PR PPPUPTPPIRN 31
8.2 TEST CONFIGURATION ...ueeeereruuueseeerersssneeeessssssssnsesessssssssnsesessssssssnesessssssssnsnesessssssssnsesessssssssnseesessssssnnnnsessssssnes 31
8.3 TEST PROCEDURE AND TEST SET UP ...etttutuuuieeeereeruuuneeeeeeesssssuneseeesssssssnneseesssssssnnesessssssssnsesesssssssnnneesessssssnneeessssssnes 32
8.4 TEST PROTOCOL .eevvruuunreeerreertnnaeseeesesstsnaeeessssssssnnaesessssssssnnsessssssssssnnsessssssssnnneseesssssssnnsesessssssssnneesessssssnnnesessesssnes 33
9. ANTENNA REQUIREIMENT .....cittuuiertreniereeeniereeneseresssieressssesessssssesssssssssssssssssssssnsssssssssssssnsssssanssssssnssssssnssssssnssnses 35
FcC ID: 2ANB7028HUATI

TTRF15.247-02_V1 © 2017 Intertek



iNntertek

Total Quality. Assured.

Test report no. 170601712SHA-001
Page 4 of 35

1 GENERAL INFORMATION

1.1 Description of Client

Applicant

Manufacturer

1.2 Identification of the EUT

Product Name
Type/model
FCCID

1.3 Technical Specification

Operation Frequency
Band

Protocol
Type of Modulation

Channel Number

Description of EUT

Antenna

Rating

Category of EUT
EUT type

Sample received date

Date of test

FCCID: 2ANB7028HUATI

Sichuan Huati Lighting Technology Co., Ltd.

580 Block 3 Shuanghua Road, Southwest Airport Economic,
Development Zone Shuangliu, Chengdu, Sichuan, China
Sichuan Huati Lighting Technology Co., Ltd.

580 Block 3 Shuanghua Road, Southwest Airport Economic,
Development Zone Shuangliu, Chengdu, Sichuan, China

Wireless Smart Lighting Controller
HTT-SLC-ZIG57U
2ANB7028HUATI

2405 - 2480MHz

IEEE 802.15.4
0-QPSK

16 channels

The EUT is a lighting controller, it support ZigBee and there has
only one model, we test it and listed the ZigBee results in this
report.

Internal antenna, 2dBi
100-240V, 50/60Hz, 5A(Resistive loads)
Class B

X] Table top
[ ] Floor standing

Jun 18, 2017
Aug 4, 2017

TTRF15.247-02_V1 © 2017 Intertek
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2 TEST SPECIFICATIONS
2.1 Standards or specification
47CFR Part 15 (2016)
ANSI C63.10 (2013)
KDB 558074 (v04)
2.2 Mode of operation during the test
While testing transmitting mode of EUT, the internal modulation and continuously
transmission was applied.
The lowest, middle and highest channel were tested as representatives.
Freqg. Band Modulation Lowest Middle Highest
(MHz) (MHz) (MHz) (MHz)
2400-2483.5 O-QPSK 2405 2440 2480
2.3 Test software list
Test Items Software Manufacturer Version
Conducted ESXS-K1 R&S V2.1.0
emission
Radiated ES-K1 R&S V1.71
emission
2.4 Test peripherals list
Item No. Name Band and Model Description

1 Laptop computer HP, EliteBook 2530P -

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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2.5 Instrument list
Selected Equipment Type Manu. Internal no. Cal. Date Due date
PXA Analyzer N9030A Agilent EC5338 2017/3/3 2018/3/2
Vector SG N5182B Agilent EC5175 2017/3/3 2018/3/2
X Power sensor U2021XA Agilent EC5338-1 2017/3/3 2018/3/2
X MXG Analog SG N5181A Agilent EC5338-2 2017/3/3 2018/3/2
X Power meter N1911A/N1921A Agilent EC4318 2017/5/18 2018/5/17
X EMI Receiver ESCS 30 R&S EC 2107 2016/10/19 | 2017/10/18
A.M.N. ESH2-75 R&S EC 3119 2015/12/16 | 2017/12/15
I.S.N. FCC-TLISN-T8-02 FCC EC3756 2017/2/15 2018/2/14
EMI chamber 3m Albatross EC 3048 2016/11/6 2017/11/5
X Test Receiver ESIB 26 R&S EC 3045 2016/11/20 | 2017/11/19
X Test Receiver ESCI 7 R&S EC4501 2017/2/23 2018/2/22
X Bilog Antenna CBL6112D TESEQ EC 4206 2017/6/2 2018/6/1
Horn antenna HF 906 R&S EC 3049 2016/9/24 2017/9/23
Horn antenna HAP18-26W TOYO EC4792-3 2017/6/12 2018/6/11
Pre-amplifier Pre-amp 18 R&S EC 5262 2017/4/11 2018/4/10
X Pre-amplifier Tpa0118-40 R&S EC4792-2 2017/4/10 2018/4/9
X Shielded room - Zhongyu EC 2838 2017/1/8 2018/1/7

FCCID: 2ANB7028HUATI

TTRF15.247-02_V1 © 2017 Intertek
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2.6 Test Summary

This report applies to tested sample only. The test results have been compared directly with
the limits, and the measurement uncertainty is recorded. This report shall not be reproduced
in part without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE RESULT
Minimum 6dB Bandwidth 15.247(a)(2) Pass
Maximum peak output 15.247(b) Pass
power

Power spectrum density 15.247(e) Pass

Radiated Emissions in 15.205 & 15.209 Pass
restricted frequency bands

Emission outside the 15.247(d) Pass

frequency band
Power |In? cpnducted 15.207 Pass
emission

Notes: 1: NA =Not Applicable

2: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other
than to the Client in accordance with the agreement, for any loss, expense or damage
occasioned by the use of this report. Only the Client is authorized to permit copying or
distribution of this report and then only in its entirety. Any use of the Intertek name or one of
its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant
only to the sample tested. This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification program.

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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2.7 Measurement uncertainty

The measurement uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Test item Measurement uncertainty

Maximum peak output power +0.74dB

Radiated Emissions in restricted frequency

+
bands below 1GHz +4.90d8
Radiated Emissions in restricted frequency +5.02dB
bands above 1GHz
Emission outside the frequency band +2.89dB
Power line conducted emission +3.19dB

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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3 Minimum 6dB Bandwidth
Test result: Pass
3.1 Limit
For systems using digital modulation techniques that may operate in the 902 - 928 MHz, 2400 -
2483.5 MHz and 5725 - 5850 MHz bands, the minimum 6 dB bandwidth shall be at least 500

kHz.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The minimum 6dB bandwidth per FCC §15.247(a)(2) is measured using the Spectrum Analyzer
according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for compliance to
FCC 47CFR 15.247 requirements(clause 8.2).

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) > 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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3.4 Test Protocol

Temperature: 22°C
Relative Humidity: 54%
Channel Minimum 6dB Bandwidth Limits
(MHz) (MHz)
L 1.950 >0.5
M 1.933 >0.5
H 1.875 >0.5
Channel L

B Kepight Spectrom Ansbyzer - Occupied BW
- RSE:IN '- 04:38:08 &AM Jun 27, 2007
Ref Value 20.00 dBm Center Freq: 2405000000 GHz Radio Std: None
) Trig: Free Run AvglHold:>1010
#AFGain:Low #Aren: 10 dB Radio Device: BTS

Trace/Detector

Ref Offset 0.8 dB
Ref 20.00 dBm

Span 10 MHz
#VBW 300 kHz Sweep 5 ms

Occupied Bandwidth Total Power 13.4 dBm

3.4735 MHz

Transmit Freq Error 8.154 kHz OBW Power
x dB Bandwidth 1.950 MHz x dB

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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B Erysight Spectrom Anabyrer - Docupied BW

2.440000000 GHz

(=]
#FGaln:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 244 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 2440000000 GHz
Trig: Free Run
#Atten: 10 dB

#WEW 300 kHz

Total Power

3.2575 MHz

Transmit Freq Error
x dB Bandwidth

-28.069 kHz
1.933 MHz x dB

OBW Power

Channel H

04:39:35 AM Jun 27, 2017
Radio 5td: None

Avg[Held:>10/10

Radie Device: BTS

Center Freq
2440000000 GHz

13.5 dBm

BB Eruight Spectnom Ansbzer - Decupied B

Center Freq 2.480000000 GHz

===}
#AFGalnLow

Ref Offset 0.8 dB
Ref 20.00 dEBm

Center 248 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 2480000000 GHz
Trig: Fres Run
#Atten: 10 dB

#WVEW 300 kHz

Total Power

2.6191 MHz

Transmit Freq Error
¥ dB Bandwidth

FCCID: 2ANB7028HUATI

-2.394 kHz
1.875 MHz x dB

OBW Power

04:40:21 AMJun 27, 2007
Radio Std: None

AvgHeld:>10/10

Radio Device: BTS

13.1 dBm

TTRF15.247-02_V1 © 2017 Intertek
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4 Maximum Conducted Output power
Test result: Pass
4.1 Testlimit

D 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

D For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
|E For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt and the e.i.r.p. shall not exceed 4 W.

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be

reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there
have a beam forming type, the limit should be the minimum of 30dBm and 30+ (6 —antenna
gain-beam forming gain).

4.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

4.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance”
for compliance to FCC 47CFR 15.247 requirements (clause 9.2.2.4).

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to
the DTS bandwidth and shall utilize a fast-responding diode detector.

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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4.4 Test protocol

Temperature: 22 °C
Relative Humidity: 54 %
Channel Conducted Power Limit
(dBm) (dBm)
L 11.081 30
M 10.861 30
H 8.574 30
Channel L
===

| SENSE:INT] | ALIGN AUTO \ 04:54:07 AMJun 27, 2017
Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

Peak Search

Mkr1 2.404 61 GHz Next Peak
e, 404 61 Griz |

Next Pk Right
I

Next Pk Left

Center 2.405000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

MSG

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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BE Keysight Spectrum Analyzer - Swept SA

RFE |500 DC

SENSE:INT]

ALIGN AUTO [ 04:56:35 AMIun 27, 2017

Marker 1 2439550000000 GHz
PNO: Fast )
IFGain:Low

Ref Offset 0.8 dB
Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 3.0 MHz

MSG

#VBW 50 MHz

Trig: Free Run
Atten: 40 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

= = |

Peak Search

Next Peak

Mkr1 2.439 55 GHz

10.861 dBm |
[

Next Pk Right

Next Pk Left

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

PNO: Fast L, 1rg: FreeRun
Atten: 40 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 30.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

MSG

#VBW 50 MHz

Avg[Hold:>100/100

Channel H
B Keysight Spectrum Analyzer - Swept SA =R
| RF [500 DC SENSE:INT] ALIGN AUTO __|04:57:22 AMJun 27, 2017 T h
Marker 1 2.479510000000 GHz Avg Type: Log-Pwr a il

Next Peak

Next Pk Right

Next Pk Left

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

FCCID: 2ANB7028HUATI

TTRF15.247-02_V1 © 2017 Intertek
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5 Power spectrum density

Test result: Pass
5.1 Test limit
For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during any time
interval of continuous transmission.
If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi. If there
have a beam forming type, the limit should be the minimum of 8dBm/MHz and 8+ (6 —antenna

gain-beam forming gain).

5.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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5.3 Test procedure and test setup

The power output per FCC §15.247(e) was tested according to DTS test procedure of
“KDB558074 D01 DTS Meas Guidance” (clause 10.2) for compliance to FCC 47CFR 15.247
requirements.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek
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Temperature: 22°C
Relative Humidity: 54%
Channel PSD RBW Limit
(dBm) (kHz) (dBm)
L -3.407 3 8
M -3.855 3 8
H -6.370 3 8

Channel L

BE Keysight Spectrum Analyzer - Swept SA

| SENSE:INT|

PNO: Wide i, T1rig: FreeRun
IFGain:Low Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.405000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Avﬁ Type: Log-Pwr
Avg|Hold:>100/100

== |

ALIGN AUTO | 04:59:19 AMJun 27, 2017 m

Next Peak

Mkr1 2.405 435 GHz
-3.407 dBm

Next Pk Right

Next Pk Left

Span 3.000 MHz
Sweep 6.867 ms (1001 pts)

FCCID: 2ANB7028HUATI

TTRF15.247-02_V1 © 2017 Intertek
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= =

B Keysight Spartrum Analyzer - Swapt SA
i SENSE:INT|

ALIGN AUTO

Trig: Free Run

PNO: Wide ()
™ Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB

1LO dBidiv  Ref 20.00 dBm

Center 2.440000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Peak Search

Next Peak

Mkr1 2.440 438 GHz

-3.855 dBm |
[

Next Pk Right

Next Pk Left

Span 3.000 MHz
Sweep 6.867 ms (1001 pts)

Channel H
BB Keysight Spectrum Analyzer - Swept SA =
i [ SENSE:INT] I ALIGN AUTO __[05:00:37 AM Jun 27, 2017
Avg Type: Log-Pwr Peak Search

Trig: Free Run

PNO: Wide ()
™ Atten: 30 dB

IFGain:Low

Ref Offset0.8 dB

1LO dBidiv  Ref 20.00 dBm

Center 2.480000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Avg[Hold:>100/100

Next Peak

Mkr1 2.479 574 GHz

-6.370 dBm |
[

Next Pk Right

Next Pk Left

Span 3.000 MHz
Sweep 6.867 ms (1001 pts)
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6 Emission outside the frequency band

Test result: Pass
6.1 Test limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that

contains the highest level of the desired power.

6.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

6.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance” (clause 11.0) for compliance to FCC 47CFR 15.247 requirements.

Reference level measurement

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to > 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.
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Note that the channel found to contain the maximum PSD level can be used to establish the
reference level.

Emission level measurement

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW =100 kHz.

c) Set the VBW > 3 x RBW.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency
band (excluding restricted frequency bands) are attenuated by at least the minimum
requirements specified in 11.1 a) or 11.1 b). Report the three highest emissions relative to
the limit.

6.4 Test Protocol

Temperature: 22°C
Relative Humidity: 54%
Channel Reference Level Max Emission Level Limit Result
(dBm) (dBm) (dBm)
L 7.801 -33.053 >20 Pass
M 6.783 -33.136 >20 Pass
H 4,922 -36.096 >20 Pass
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BE Keysight Spectrum Analyzer - Swept SA
eysight Sps yz p
T

=

| SENSE:INT] [

ALIGN AUTO [05:04:39 AMJu

Trig: Free Run

Avg Type: Log-Pwr

Peak Search

PNO: Wide Ly Avg[Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 0.8 dB Mkr4 2.398 077 503 GHz
Ref 20.00 dBm -38.666 dBm e |
Next Pk Right|
|
Next Pk Left
e |
Marker Delta
|
Mkr—CF
MKR| MODE TRC| SCL| X ¥E FUNCTION FUNCTION WIDTH FUNCTION VALUE =
B N |1 f|  2405255006GHz|  7soddem| | |- |
2 NEEREA 2.400 065 004 GHz 33128dBm| [ [ |
Bl N [1[f] 2.399 098 129 GHz 35558dBm| [ 000 0000000 Mkr—RefLvl
I N 4] f|  2398077503GHz|  386e6dBm| [ [ |
N R IR B - |
e

B Eepragha Spsitneem deader - Swept G
im
Marker 1 2.385160268225 GHz

PRO: Faar Ly )
B aain: | o

Trig: Free Run
Arten: 30 dB

Ref Offset 0.8 d8
Rel 20.00 dBm

A Type: Log-Par
Avg[Hedd: = 1001100

Stop 2.390 GHz

| 5
i O A O O O e LR R

Sweep B.000 ms (40001 pts
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ru Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

|05:07:42 AMJun 27, 2017

Trig: Free Run

PNO: Fast ()
> Atten: 30 dB

IFGain:Low

Mkr1 4.810 91 GHz

Ref Offset 0.8 dB -33.053 dBm

10 gB!dw Ref 20.00 dBm

Tracel/Detector

FUNCTION

FUNCTION WIDTH FUNCTION VALUE ~ »

= |

Select Trace

=
v
—

Clear Write
e |
Trace Average
] |

Max Hold

Min Hold
| e |
View Blank

Trace On

More
10f3

MSG STATUS |
ru Keysight Spectrum Analyzer - Swept SA =R
RF 50 DC | SENSE:INT| ALIGN AUTO |US:UB:29A
Avg Type: Log-Pwr TRA Peak Search
PNO: Fast (5 Trig: Free Run Avg|Hold:>100/100 M
IFGain:Low Atten: 30 dB
Mkr1 23.840 500 GHZ L LT
Ref Offset 0.8 dB
Ref 20.00 dBm -51.828 dBmpievERE=———
Next Pk Right
e |
Next Pk Left
ez |
. ittt
o s et e 2 niibtesh ot i Marker Delta
T T
#Res BW 100 kHz #VBW 300 kHz Mkr—CF
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 101 I e e | |
2 | I O RN

MKkr—RefLvl
e |

More
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Channel M

B Keyight Spectrum Anshes - Swept 54
Marker 2 2.399935750000 GHz o Ava Type: Log-Pwr
AvglHold: =100/ 100

PNO: Fast Ly Trig: Fres Run
IFGain:Low Atten: 30 dB

E

- - NextPeak
Ref Offsst0.8 dB Mkr2 2.399 935 75 GHz

Ref 20.00 dBm -09.243 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

5

Mkr—RefLvl

= 0 0O = O O B G R

* ko

- =
l&ﬁl

Fﬁ Keysight Spectrum Analyzer - Swept SA == =
RF pc | SENSE:INT] ALIGN AUTO |DS:2D:ED Al Peak Search
Marker 1 2.344649920775 GHz _ Avg Type: Log-Pwr
PNO: Fast (4 1rig: Free Run Avg|Held:>100/100
=
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm : e——
Next Pk Right|
| |
Next PK Left
(|
Marker Delta
|
Mkr—CF
MKR| MODE TRC X ¥E FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N [1]f]  23aaebcHz|  sessdaBm| | T R
2 S Y
| ]
Mkr—RefLvl
|
More
10 10f2
11 B
MSG STATUS
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ru Keysight Spectrum Ana\yzer Swept SA

50 Q | | SENSE:INT]| ALIGN AUTO |E|5:21:33AMJun 27,2017
Points 40001 Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Sweepl/Control

Sweep Time

26.7ms
Ref Offset 0.8 dB Mkr1 4.881 06 GHzijwm, Man

10 gBde Ref 20.00 dBm -33.136 dBm

Sweep Setup»

FUNCTION

FUNCTION WIDTH FUNCTION VALUE ~ »
Gate

[Off,LO]

Points
40001

=

B SO NE ) [ SENSE:NT ALIGN AUTO __ [05:22:21 Al
Avg Type: Log-Pwr Peak Search
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm [ sl |
Next Pk Right
]
Next Pk Left
= |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
INEEEEE R I e e | |
2 | S B

MKkr—RefLvl

More
10f2
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Channel H
rﬁ Keysight Spectrum Analyzer - Swept SA == =
( | SENSE:INT] ALIGN AUTO |DS:23:4S AMJun 27,2017
Avg Type: Log-Pwr
PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB Select Marker
>
Ref Offset 0.8 dB 4
Ref 20.00 dBm EmE———
Normal
[ |
Delta
e |
Fixedl~
e |
Off
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~ |
i N [1[f] 2 479 765 75 GHz 4922 dBm| | e e |
2 NEEREA 2.483 906 50 GHz 30874dBm| [ [ 0 |
El N [1[fF] 2.485 000 00 GHz 36769dBm| [ 0000 00000000 ] Properties»
PN ON [1]f] 2.485 911 25 GHz 38616dBm| [ [ ] P
- rr -+~ [ /71 E
|
More
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Avg Type: Log-Pwr
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-~ Trig: Free Run

IFGaln:Luw Atten: 30 dB

Ref Offset 0.8 dB
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e S e T
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I N [1[f] 2 469 88 GHz AT :sus dBm| |
[ N N ) R

FUNCTION WIDTH FUNCTION VALUE =~

4
5
6
7
8
9
0
1

ok e

| = =
Peak Search

NextPeak

S |
Next Pk Right|
 Fssississtia i |
Next Pk Left
WI
Marker Delta
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More
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rﬂ Keysight Spectrum Analyzer - Swept SA =
RE 500 DC | SENSE:INT| ALIGN AUTO

Marker 1 4. 959062500000 GHz . Avg Type: Log-Pwr
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100

]
IFGain:Low > Atten: 30 dB

Peak Search

NextPeak
Ref Offset 0.8 dB Mkr1 4.959 06 GHz

EOSBM'" Ref 20.00 dBm -36.096 dBm F——
Next Pk Right|
|
Next Pk Left
—I

Marker Delta

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

MKr—RefLvl

More
10f2

= | & [
RF 500 DC | [ SENSE:INT] ALIGN AUTO _ [05:26:13 A
Avg Type: Log-Pwr TRA Peak Search
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

NextPeak
Ref Offset 0.8 dB

Ref 20.00 dBm |

Next Pk Right
||
Next Pk Left
|
Marker Delta

MKr—CF

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

| T Y T e | |
2 I I B

MKkr—RefLvl

More
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7 Radiated Emissions in restricted frequency bands

Test result: Pass

7.1 Test limit

The radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) showed as below:

Frequencies 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

AVAVAVA

7.2 Test Configuration

N

Antenna mast

VVVVVVVVVVVV

EUT

Turn Table

AAAA
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7.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious
emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output
terminal of the antenna.

Tabletop devices shall be placed on a nonconducting platform with nominal top surface
dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table height shall be 80
cm above the reference ground plane. For emission measurements above 1 GHz, the table
height shall be 1.5 m.

The turntable rotated 360 degrees to determine the position of the maximum emission level.
The EUT was set 3 meters away from the receiving antenna which was mounted on an antenna
mast. The antenna moved up and down between from 1meter to 4 meters to find out the
maximum emission level.

The EUT was tested according to DTS test procedure of KDB558074 D01 DTS “Meas Guidance”
for compliance to FCC 47CFR 15.247 requirements.

The radiated emission was measured using the Spectrum Analyzer with the resolutions
bandwidth set as:

RBW =300 Hz, VBW =1 kHz (9 kHz~150 kHz);

RBW =10 kHz, VBW = 30 kHz (150 kHz~30MHz);

RBW =100 kHz, VBW = 300 kHz (30MHz~1GHz for PK)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);

Remark:

1. Factor= Antenna Factor + Cable Loss (-Amplifier, is employed)

2. Measured level= Original Receiver Reading + Factor

3. Margin = Limit — Measured level

4. If the PK measured level is lower than AV limit, the AV test can be elided.

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.

Then Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;

Measured level = 10dBuV + 0.20dB/m = 10.20dBuV/m

Assuming limit = 54dBuV/m,

Measured level = 10.20dBuV/m, then Margin = 54 - 10.20 = 43.80dBuV/m.

FCCID: 2ANB7028HUATI
TTRF15.247-02_V1 © 2017 Intertek



mtertek Test report no. 170601712SHA-001

Total Quality. Assured. Page 29 of 35

7.4 Test Protocol
Temperature: 22°C
Relative Humidity: 54%

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.

The worst waveform from 30MHz to 1000MHz is listed as below:

Horizontal

Level [ dB#E / m ]
80

30M 50M 70M 100M 200M 300M 500M 700M 143
Frequency [ Hz]

X M ES 0601712H1_red
M ES OGOI/IZHI _pr e

Vertical

Level [dB#E / m ]
80

70

60

50 [

X
40 < I A

<70 J! FOCUUURRRRRN SN TV S0 O D S5 SR SO | -

20

10

(o]

30M S50M 70M TOOM 2Z00M 300M 500M 700M IQ
Frequency [ Hz]

X M ES 0601712V1_red
M ES O60I/7IZ2VI_pre

Note: The worst test result (30MHz to 1GHz) of channel L (2405MHz) chosen to list in the
report as representative.
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Test result from 30MHz to 1000MHz:
Polarization | Frequency Corrected Correct Limit Margin | Detector
(MHz) Reading Factor (dBuV/m) | (dB)
(dBuV/m) (dB/m)
35.83 34.70 16.60 40.00 5.30 PK
H 168.01 39.20 11.70 43.50 9.10 PK
263.26 44.30 15.40 46.00 1.70 PK
35.83 39.00 16.60 40.00 1.00 PK
v 191.34 42.40 11.90 43.50 1.10 PK
214.66 41.60 15.40 43.50 1.90 PK
Test result above 1GHz:
Channel | Antenna | Frequency | Corrected | Correct Limit Margin | Detector
(MHz) Reading Factor (dBuV/m) (dB)
(dBuVv/m) | (dB/m)
H 2405.20 103.10 34.34 Fundamental / PK
L H 2390.00 50.88 34.29 74.00 23.12 PK
H 4810.00 53.80 2.70 74.00 20.20 PK
M H 2440.25 100.30 34.48 Fundamental / PK
H 2480.24 97.33 34.62 Fundamental / PK
H H 2483.50 35.50 34.63 74.00 38.50 PK
H 4960.00 47.90 2.77 74.00 26.10 PK

Remark: 1. Correct Factor = Antenna Factor + Cable Loss (-Amplifier, is employed)
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = limit — Corrected Reading

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m; Corrected Reading = 10dBuV
+0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading = 10.20dBuV/m, then Margin = 54 -

10.20 = 43.80dBuV/m
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8 Power line conducted emission
Test result: Pass

8.1 Limit

Test report no. 170601712SHA-001
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Frequency of Emission (MHz)

Conducted Limit (dBuV)

QP AV

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.

8.2 Test configuration

R EEEEEEEEEEE EUT
' Peripheral |
E devices I __

L USN LISN

EMI receiver

|Z| For table top equipment, wooden support is 0.8m height table

|:| For floor standing equipment, wooden support is 0.1m height rack.
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8.3 Test procedure and test set up

Measured levels of ac power-line conducted emission shall be the emission voltages from the
voltage probe, where permitted, or across the 50 Q LISN port (to which the EUT is connected),
where permitted, terminated into a 50 Q measuring instrument. All emission voltage and
current measurements shall be made on each current-carrying conductor at the plug end of
the EUT power cord by the use of mating plugs and receptacles on the LISN, if used. Equipment
shall be tested with power cords that are normally supplied or recommended by the
manufacturer and that have electrical and shielding characteristics that are the same as those
cords normally supplied or recommended by the manufacturer. For those measurements using
a LISN, the 50 Q measuring port is terminated by a measuring instrument having 50 Q input
impedance. All other ports are terminated in 50 Q loads.

Tabletop devices shall be placed on a platform of nominal size 1 m by 1.5 m, raised 80 cm
above the reference ground plane. The vertical conducting plane or wall of an RF-shielded
(screened) room shall be located 40 cm to the rear of the EUT. Floor-standing devices shall be
placed either directly on the reference ground-plane or on insulating material as described in
ANSI C63.4. All other surfaces of tabletop or floor-standing EUTs shall be at least 80 cm from
any other grounded conducting surface, including the case or cases of one or more LISNs.

The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol

Temperature: 22 °C
Relative Humidity: 52%
L line:

Test Curve:

g0

ST T A OSSO S T W L e
D _________________________________________________________________________________________________________________________________________________________
a0 i i I | i i I |
0.15 10 100 300
Hz
Test Data:
Frequenc Quasi-peak Frequenc Average
(I(\:I/IHZ) Y Level Limit Margin (I(\:I/IHZ) Y Level Limit Margin
dB(pV) | dB(uV) dB dB(uV) dB(uV) dB
0.86 48.47 56.00 7.53 0.86 32.73 56.00 13.27
FCCID: 2ANB7028HUATI

TTRF15.247-02_V1 © 2017 Intertek




iNntertek

Test report no. 170601712SHA-001

Total Quality. Assured. Page 34 of 35
N line:
Test Curve:
90 . . Lo T
- L e —
W U U 1 O U O NG NI BN B
AR e
T T T 1 s e i i
T 1 [ e T T e e —
T B o - ...............................................
) st T T O S v
0 |
0.15 1.0 100 300
WHz
Test Data:
Frequenc Quasi-peak Frequenc Average
(I(\:I/IHz) Y Level Limit Margin (I(\:I/IHz) Y Level Limit Margin
dB(uV) | dB(uV) dB dB(uV) dB(puV) dB
0.86 48.45 56.00 7.55 0.86 32.89 46.00 13.11
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9. Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The manufacturer used an internal antenna, so fulfill this requirement.
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