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RF TEST REPORT for Intentional Radiator
No. 170502898SHA-001

Applicant : Hangzhou Great Star Industrial Co., Ltd.

No.35, Jiuhuan Road, Jiubao Town, Jianggan
District, Hangzhou City, Zhejiang Province, China

Manufacturer : Zhejiang Great Star Industrial Co., Ltd.

No. 11, Qihui Road, ChangAn Town, Haining,
Jiaxing City, Zhejiang Province, China

Product Name : Digital Smart Scale
Type/Model : 17BT0302
TEST RESULT : PASS

SUMMARY

The equipment complies with the requirements agogrib the following standard(s)
or specification:

47CFR Part 15 (2016): Radio Frequency Devices (Subpart C)

ANS| C63.10 (2013): American National Standard of Procedures for Coamgle
Testing of Unlicensed Wireless Devices

RSS-247 | ssue 2 (February 2017): Digital Transmission Systems (DTSs), Frequency
Hopping Systems (FHSs) and Licence-Exempt LocaaANetwork (LE-LAN)

Devices

RSS-Gen Issue 4 (November 2014): General Requirements for Compliance of Radio
Apparatus

Date of issue: Jul 5, 2017

Prepared by: Reviewed by:
leddy g Lo/ 2hoe
Teddy Yin Project Engineer) Daniel ZhaBedyiewer)
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Description of Test Facility

Name: Intertek Testing Service Limited Shanghai
Address: Building N0.86, 1198 Qinzhou Road(Nor8hanghai 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
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1 GENERAL INFORMATION

1.1 Description of Client

Applicant : Hangzhou Great Star Industrial Co., Ltd.
No.35, Jiuhuan Road, Jiubao Town, Jianggan District
Hangzhou City, Zhejiang Province, China
Name of contact: Andrew Xia
Tel : 0086-571-81601340
Fax :

Manufacturer : Zhejiang Great Star Industrial Co., Ltd.
No. 11, Qihui Road, ChangAn Town, Haining, Jiax@ity,
Zhejiang Province, China

1.2 Identification of the EUT

Product Name : Digital Smart Scale

Type/model - 17BT0302
Rating : DC 4.5V

FCCID : 2AMI2Y2017M6D15
ICID : 22853-Y2017M6D15
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1.3 Technical Specification

Operation Frequency: 2402~2480 MHz;
Band
Type of Modulation : GFSK

Protocol : Bluetooth BLE

Description of EUT : The EUT is a wireless device with Bluetooth BLBd®.
We tested the 2402CH , 2442CH and 2480CH and listed
the worst data in this report.

Antenna : PCB Antenna -3dBi
Category of EUT : Class B

EUT type : [X] Table top
[] Floor standing

Sample received date ~ May 29, 2017

Date of test : Jun 20, 2017

TTRF15.247_V1©2015Intertek
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2 TEST SPECIFICATIONS

2.1 Standardsor specification

47CFR Part 15 (2016)
ANSI C63.10 (2013)

RSS-247 Issue 2 (February 2017)
RSS-Gen Issue 4 (November 2014)

FCC ID: 2AM12Y 2017M 6D15

2.2 Mode of operation during the test

IC: 22853-Y2017M 6D15
Page 6 of 36

While testing transmitting mode of EUT, the intdrmedulation and continuously
transmission was applied.

2.3 Test softwarelist

Test ltems Software Manufacturer Version
Conducted ESxS-K1 R&S V2.1.0
emission

Radiated ES-K1 R&S V1.71
emission

24 Test peripheralslist
Item No. Name Band and Model Description
PC HP ProBook 6450k HP -

TTRF15.247_V1©2015Intertek
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25 Instrument list
Equipment Type Manu. Internal no. Cal. Date Duedat
Test Receiver ESCS 30 R&S EC 210¥ 2016-10+21 201701
Test Receiver ESIB 26 R&S EC 3045 2016-10-R0 200-29
Test Receiver ESCI7 R&S EC4501 2016-12-P9 201242+
Spectrum N9010 Agilent EC4890 | 2016-10-21  2017-10-20
Analyzer
Spectrum E4446 Agilent / 2016-10-21  2017-10-2C
Analyzer
Power meter ML 2495A Anritsu EC 4895 2016-10-21 7Qa0-20
A.M.N. ESH2-Z5 R&S EC 3119 2017-1-9 2018-1-8
Bilog Antenna| CBL 6112D TESEQ EC 4206 2017-5-15 &26114
Horn antenna HF 906 R&S EC 3049 2017-5-12 2018-5-11
Pre-amplifier | Pre-amp 18 R&S EC 3222 2017-4-11 201D
Pre-amplifier | Tpa0118-40 R&S EC 479242 2017-4-11 1&8a-10
Log-period | o1 1080 AR EC 3044-7| 2017-5-21]  2018-5-20
antenna
Biconical 3109PX ETS EC3564 | 2016-8-25  2017-8-24
antenna
Semi-anechoi¢ Abalross | - £ 3048 | 2017-520|  2018-5-19
chamber project
Shielded room - Zhongyu EC 2838 2017-1-12 2018-1-11
Shielded room - Zhongyu EC 2839 2017-1-12 2018-1-11
High Pass WHKX N
. 1.0/15G- | Wainwright | EC4297-1 2017-2-1 2018-1-31
Filter
10SS
High Pass WHKX L
. 2.8/18G- | Wainwright | EC4297-2 2017-2-1 2018-1-31
Filter
12SS
g PSS | ad Wainwright | EC4207-3|  2017-21|  2018-1-31
WRCGV
B et | 2 e | Wainwright| EC4207-4|  2017-2-1|  2018-1-31
35/10SS
MXG Analog N5181A KEYSIGHT| EC5338-2 2016-11-7 2017-11-6
Signal
Generator
MXG Vector N51812B KEYSIGHT| EC5175 2016-12-30 2017-12-29
Signal
Generator
Power sensor U2021XA| KEYSIGH EC5338-1 2016-10-2 2017-10-1
PXA Signal N9030A KEYSIGHT| EC5338 2016-11-18 2017-11-17
Analyzer
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26 Test Summary

Thisreport appliesto tested sample only. Thetest results have been compar ed
directly with the limits, and the measurement uncertainty isrecorded. This
report shall not be reproduced in part without written approval of Intertek
Testing Service Shanghai Limited.

Test Items FCC Referencd IC Reference Result
Minimum 6dB RSS-247 Issud
Bandwidth& Occupied| 15.247(a)(2) 2 Pass
bandwidth Clause 5
RSS-247 Issud
Output power 15.247(b) 2 Pass
Clause 5
RSS-247 Issusd
Power spectrum density 15.247(e) 2 Pass
Clause 5
Emissions in non- RSS-247 Issus
restricted frequency 15.247(d) 2 Pass
bands Clause 5
Emissions in restricted 2;247(d) & | RSS-247 Issue
frequency bands 15.205 & 2 Pass
15.209 Clause 5
. RSS-Gen Issug
Power Ilqe qonducted 15.207 4 NA
emission
Clause 8.8

Notes: 1: NA =Not Applicable

TTRF15.247_V1©2015Intertek
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3  Minimum 6dB Bandwidth& Occupied bandwidth

Test result: Pass

3.1 Limit

For systems using digital modulation techniques ey operate in the 902 - 928
MHz, 2400 - 2483.5 MHz and 5725 - 5850 MHz banks,minimum 6 dB bandwidth
shall be at least 500 kHz.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedureand test setup

The minimum 6dB bandwidth per FGT5.247(a)(2) is measured using the Spectrum
Analyzer according to DTS test procedure of “KDB6%8 D01 DTS Meas Guidance
v04” for compliance to FCC 47CFR 15.247 requirerag@tause 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 thatinstrained by the frequencies
associated with the two outermost amplitude pdunpger and lower frequencies) that
are attenuated by 6 dB relative to the maximumllmeasured in the fundamental
emission.

TTRF15.247_V1©2015Intertek
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3.4 Test Protocol

FCC ID: 2AM12Y2017M6D15
IC: 22853-Y2017M6D15
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Temperature: 2¢
Relative Humidity: 52 %
Modulation Frequency Minimum 6dB Bandwidth Limits
(MHz) (KHz) (KHz)
2402 768 > 500
BLE 2442 786 > 500
2480 791 > 500
. Frequency 99% Occupied Bandwidth
Modulation (MH2) (MH2)
2402 1.0358
BLE 2440 1.0402
2480 1.0355
Channel L
BN Keysight Spectrum Analyzer - Swept SA ==
X1 RF |soae bC | | SENSE:INT| | ALIGN AUTO \07:47121 AMJun 14, 2017 M
N dB -6.00 dB Avg Type: Log-Pwr TRAGE
PNO: Wide 0 1rg: Free Run Avg|Hold:>100/100 A W
IFGain:Low #Atten: 30 dB . AngHOld Num
Mkr1 2.402 000 GHz 100
1ngdeiv Ref 10.00 dBm -7.998 dBm |
0 Log-Pwr (Video) »
 Ensens s
-10.0 ]
s 4 -
[
-30.0 -- -- N dB Points
£.00 dB
do e
10
Wide-offset»
Medium »
BN -
| et
1
Center 2.402000 GHz Span 8.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 ms (1001 pts)| =

TTRF15.247_V1©2015Intertek
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Channel M
Bl Keysight Spectrum Analyzer - Swept SA |i”i\-£3-
Lx! RF | 50Q DC | SENSE:INT| ALIGN AUTO [07:49:10 AMIun 14, 2017
N dB -6.00 dB Avg Type: Log-Pwr 4
PNO: Wide Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB Avg/Hold Num

Mkr1 2.442 000 GHz 100
10gBId|v Ref 10.00 dBm -7.159 dBm ———

Avg Type
Log-Pwr (Video) »
Auto Man

| |
Limits»

N dB Points
6.00 dB
Oon Off

PhNoise Opt
Wide-offset»
Auto Man

: 1 -,-m.n1 e |
70.0 Medium »
| ESbastaas e |

More
1 of2
Center 2.442000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 ms (1001 pts) _|
Channel H
i Keysight Spectrum Analyzer - Swept SA ‘iui‘\ﬁl
Xl RF 50Q DC | SENSE:INT) ALIGN AUTO |DT:SD:DSAMJun 14,2017
N dB -6.00 dB Avg Type: Log-Pwr

PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Avg/Hold Num
Mkr1 2.480 000 GHz 100

1ogsrdw Ref 10.00 dBm -7.149 dBm

Avg Type
Log-Pwr (Video) »
uto Man

Limits»

N dB Points
£.00 dB

‘I&
o
=]

PhNoise Opt
Wide-offset >

---------- .

Center 2.480000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000ms (1001 pts)]- |
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Channel L
ru Keysight Spectrum Analyzer - Occupied BW
RF 500 DC | SENSE:INT] | ALIGN AUTO  [10:20:04 AM Jun 14, 2017
Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
. Trig: Free Run Avg|Hold:>10/10

HAFGain:ow | #Atten: 30 dB Radio Device: BTS

Clear Write
i |
Average
MI
Max Hold

Center 2.402 GHz
Res BW 30 kHz #YBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 1.83 dBm

1.0358 MHz Detector

Average >

Transmit Freq Error 138.44 kHz OBW Power 99.00 % Man
x dB Bandwidth 1.288 MHz xdB -26.00 dB

Channel M

rn Keysight Spectrum Analyzer - Occupied BW (==
RF 50Q DC | SENSE:INT| | ALIGN AUTO  [10:20:50 AMJun 14, 2017
Center Freq: 2.442000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Center Freq
2.442000000 GHz

#VBW 100 kHz . 300.000 kHz

Occupied Bandwidth Total Power 2.55 dBm

1.0402 MHz

Transmit Freq Error 138.65 kHz OBW Power 99.00 %
x dB Bandwidth 1.293 MHz x dB -26.00 dB

IMSG STATUS

TTRF15.247_V1©2015Intertek
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Channel H

ri Keysight Spectrum Analyzer - Occupied BW (==
] RF c | SENSE:INT| | ALIGN AUTO  [10:21:42 AMJun 14, 2017
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 10.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 2.80 dBm

1.0355 MHz

Transmit Freq Error 140.77 kHz OBW Power 99.00 %
x dB Bandwidth 1.291 MHz x dB -26.00 dB

IMSG STATUS

TTRF15.247_V1©2015Intertek
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4 Maximum Conducted Output power

Testresult: Pass

41 Test limit

[_] For frequency hopping systems operating in thé22483.5 MHz band
employing at least 75 non-overlapping hopping cletsyrand all frequency hopping
systems in the 5725-5850 MHz band: 1 watt

[_] For all other frequency hopping systems in the022883.5 MHz band: 0.125
watts

<] For systems using digital modulation in the 908-88Hz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt (EIRP: 4 watt).

If the transmitting antenna of directional gainajex than 6dBi is used, the power
shall be reduced by the amount in dB that the tioeal gain of the antenna exceeds
6dBi. If there have a beam forming type, the ligtibuld be the minimum of 30dBm
and 30+ (6 —antenna gain-beam forming gain).

4.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

TTRF15.247_V1©2015Intertek
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4.3 Test procedureand test setup

a) Set the RBW= DTS bandwidth.

b) Set VBW= 3 X RBW.

c) Set spar= 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peaglitude level.

TTRF15.247_V1©2015Intertek
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4.4 Test protocol

Temperature: 2¢
Relative Humidity: 52 %
: Frequency MaxConducted Power Limit
Modulation (MH2) (dBm) (dBm)
2402 -5.238 30
BLE 2442 -4.336 30
2480 -4.047 30
Channel L
Keysight Spectrum Analyzer —75\‘:prt5A e | - : (==
Marker 1 2.401990000000 GHz - Avg Type: Log-Pwr |

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

JkGain:Lox gatien. 2000 | select Marker |
Mkr1 2.401 99 GHz

Ref Offset 0.8 dB
Ref 10.00 dBm -5.238 dBm

1
 anssosssenvsssavessapsssuasssonss

Normal

Center 2.402000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW 8.0 MHz #Sweep 2.000 ms (1001 pts) —
E STATUS

TTRF15.247_V1©2015Intertek
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FCC ID: 2AM12Y2017M6D15
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Channel M

ri Keysight Spectrum Analyzer - Swept SA

==

RF 500 DC

Marker 1 2.442320000000 GHz
PNO: Fast G
IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.442000 GHz
#Res BW 3.0 MHz

IMSG

7 Trig: Free Run
#Atten: 30 dB

SENSE:INT] ALIGN AUTO _ [07:59:49 AMJun 14, 2017 Peak S h
Avg Type: Log-Pwr fEX mERLC

#VBW 8.0 MHz

Avg|Hold:>100/100

NextPeak

Mkr1 2.442 32 GHz
-4.336 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

Span 10.00 MHz

#Sweep 2.000 ms (1001 pts) _
STATUS

Channel H

ri Keysight Spectrum Analyzer - Swept SA

RF 500 DC

Marker 1 2.480240000000 GHz
PNO: Fast G
IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 2.430000 GHz
#Res BW 3.0 MHz

IMSG

7 Trig: Free Run
#Atten: 30 dB

SENSE:INT] ALIGN AUTO _ [08:00:27 AMJun 14, 2017 Peak S h
Avg Type: Log-Pwr fEX mERLC

#VBW 8.0 MHz

== |

Avg|Hold:>100/100

NextPeak

Mkr1 2.480 24 GHz
-4.047 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

Span 10.00 MHz

#Sweep 2.000 ms (1001 pts) _
STATUS

TTRF15.247_V1©2015Intertek
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5 Power spectrum density

Test result: Pass

51 Test limit

For digitally modulated systems, the power specteaisity conducted from the
intentional radiator to the antenna shall not eatgr than 8dBm in any 3 kHz band
during any time interval of continuous transmission

If the transmitting antenna of directional gainajex than 6dBi is used, the power
shall be reduced by the amount in dB that the tioeal gain of the antenna exceeds
6dBi. If there have a beam forming type, the lighibuld 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

TTRF15.247_V1©2015Intertek
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5.3 Test procedure and test setup

The power output per FC§15.247(e) was tested according to DTS test proeeaiur
“KDB558074 D01 DTS Meas Guidance v04” (clause 1@2)compliance to FCC
47CFR 15.247 requirements.

a) Set analyzer center frequency to DTS channdéécémquency.

b) Set the span to 1.5 times &S bandwidth.

c) Set the RBW to: 3 kHg 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 th&mam amplitude level within the
RBW.

J) If measured value exceeds limit, reduce RBWI&s3 than 3 kHz) and repeat.

TTRF15.247_V1©2015Intertek
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5.4 Test Protocol

Temperature: 2a
Relative Humidity: 52 %
Frequency Maximum Power Limit
Modulation spectrum density
(MH2z) (dBM/3KH2) (dBm/3KHz)
2402 -5.492 8
BLE 2442 -4.556 8
2480 -4.277 8
Channel L
Keysight Spectrum Analyzer —75\‘:prt5A e | - : e (==
Marker 1 2.402380000000 GHz o AvgType:LogPwr  Teace i ot e
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100

]
IFGain:Low #Atten: 30 dB

Mkr1 2.402 380 GHz|[EE
Ref Offset 0.8 dB
R:f 13?00 dBm 5.492 dBm I

Next Pk Right
(|

-10.0

Next Pk Left

Marker Delta

Mkr—CF

700 Mkr—RefLvi

Center 2.402000 GHz Span 2.000 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 ms (1001 pts) —
E STATUS

TTRF15.247_V1©2015Intertek
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FCC ID: 2AM12Y2017M6D15
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Avg|Hold:>100/100

Channel M
ru Keysight Spectrum Analyzer - Swept SA =
RF 308 DC SENSE:INT| | ALIGN AUTO |UB:U&:53AMJun 14, 2017 Peak S h
Marker 1 2.442380000000 GHz Avg Type: Log-Pwr A el

Ref Offset 0.8 dB

EO SBMW Ref 10.00 dBm

Center 2.442000 GHz
#Res BW 100 kHz

PNO: Wide i, 1rig: Free Run
IFGain:Low #Atten: 30 dB

NextPeak

Mkr1 2.442 380 GHz
-4.556 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

Span 2.000 MHz

#Sweep 2.000 ms (1001 pts) _
STATUS

#VBW 300 kHz

Channel H

| = ==

Ref Offset 0.8 dB

EO dBidiv  Ref 10.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

SENSE:INT| ALIGN AUTOD |DE:D7:S] AMJun 14, 2017
Avg Type: Log-Pwr TRAC

AvglHold:>100/100

Peak Search

Trig: Free Run

PNO: Wide )
™ #Atten: 30 dB

IFGain:Low
NextPeak

Mkr1 2.480 386 GHz

-4.277 dBm |
[

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 2.000 MHz

#Sweep 2.000 ms (1001 pts) _
STATUS

#/BW 300 kHz
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6 Emissionsin non-restricted frequency bands
Test result: Pass
6.1 Test limit

In any 100 kHz bandwidth outside the frequency hanshich the spread spectrum
intentional radiator is operating, the radio fregeyepower that is produced by the
intentional radiator shall be at least 20 dB betbat in the 100 kHz bandwidth within
the band that contains the highest level of thee@power.

6.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

6.3 Test procedureand test setup

The EUT was tested according to DTS testgutare of “KDB558074 D01 DTS
Meas Guidance v04” (clause 11.0) for compliance@& 47CFR 15.247
requirements.

Reference level measur ement

Establish a reference level by using the followpngcedure:

a) Set instrument center frequency to DTS chaneretier frequency.
b) Set the span te 1.5 times thé® TS 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.
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I) Use the peak marker function to determine th&mam PSD level.

Note that the channel found to contain the maxinR8D level can be used to
establish the reference level.

Emission level measurement

a) Set the center frequency and span to encomggsehcy 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 theimam amplitude level.

Ensure that the amplitude of all unwanted emissauriside of the authorized

frequency band (excluding restricted frequency baade attenuated by at least
the minimum requirements specified in 11.1 a) o 1. Report the three highest
emissions relative to the limit.
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Temperature: 2a
Relative Humidity: 52 %
Channel L
Fu Keysight Spectrum Analyzer - Swept SA
| RF 500 DC | SENSE:INT][ ALIGN AUTO |DE:17:27 AMJun 14, 2017

Avg Type: Log-Pwr

Marker 3 2.399456798920 GHz
Avg|Hold:>100/100

(o) Trig: Free Run
#Atten: 30 dB

IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

#Sweep 2.667 ms (40000 pts

MKR| MODE TRC| SCL X e FUNCTION FUNCTIONVALUE =

[0 N [1[f] 2.402 381 685 GHz £5392dBm| | I
P N (1] 2.400 119 253 GHz 55593dBm| [ ]

FUNCTION WIDTH

€l N [1]f]  2399456799GHz| 68707dBm| | | |
4 I ) S A
5 I I Y N -
6 ) A N A
7 ) N A
8 Y A
9 1
10 | A A A
1 L | | [ 1 K
‘ 0

| = == |

Select Marker.

Properties»

More
10f2

i Keysight Spectrum Analyzer - Swept SA

[E=5 R "=

x RF [500 DC | SENSE:INT] ALIGN AUTO |08:20:14 AMJun 14, 2017
arker 1 2.319433751569 GHz . Avg Type: Log-Pwr TRA
PNO: Fast Ly 1rig: FreeRun Avg|Hold:>100/100 TY
IFGain:Low #Atten: 30 dB

Peak Search

Ref Offset 0.8 dB
Ref 10.00 dBm

NextPeak
|
Next Pk Right
| Bttt |
Next Pk Left
|

Marker Delta

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

More
10f2

X Y
i N | | 231943 GHz| .52943dBm| | [ 00|
g -+ ¢ ;7
4
5
6
7
8
9
10
s | | | ! ! 1 | -

Mkr—RefLvl
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(= [ |

ri Keysight Spectrum Analyzer - Swept SA

iLxi | RF 500 DC | | SENSE:INT] | ALIGN AUTO ‘DS:Z] 41 AMJun 14,2017 p kS h
Marker 1 3.806061239031 GHz Avg Type: Log-Pwr eak Searc
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Ref Offset 0.8 dB Mkr1 3.806 06 GHZ e
Ref 10.00 dBm -51.350 dBm ————
Next Pk Right
|
Next Pk Left
T |
Marker Delta
e |
MKr—CF
MKR| MODE TRC| SCL. x XE FUNCTION FUNCTION WIDTH FUNCTIOM VALUE = =
380606 GHz|  51360dBm| | |
[ B B I I
I I I I
] Mkr=RefLvl
|
More
1 1 of 2
1 |

BN Keysight Spectrum Analyzer - Swept SA \EHE|@

xi RF | 50 pc | SENSE:INT| ALIGN AUTO \US:Z4:15AMJU\ Peak S h

Marker 1 22.566564164104 GHz Avg Type: Log-Pwr el L
PNO: Fast i, 1rig: FreeRun Avg|Held:>100/100
=
IFGain:Low #Atten: 30 dB
Ref Offast 0.8 dB Mkr1 22.566 564 GHz NELE o
10 daiciv__Ref 10.00 dBm -50.077 dBm [R——
Next Pk Right
S|
Next Pk Left
B
Marker Delta
R
Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 115 22566664GHz | 50077dBm| | Bessnnannes)
I R B

Mkr—RefLvl
e
More
10f2
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Channel H
rn Keysight Spertrum Analyzer - SWEptSA (=0T
( | SENSE:INT] | ALIGN AUTO |DE:27:47 AMJun 14, 2017
Avg Type: Log-Pwr TRAG
PNC: Wide () Trig: Free Run Avg|Hold:>100/100 vl
IFGain:Low #Atten: 30 dB Select Marker
>
Ref Offset 0.8 dB 3
10 dBidiv  Ref 10.00 dBm | S——
Normal
|
Delta
e ] |
Fixed!>
—I
Off
MKR| MODE TRC| SCL, FUNCTION FUNCTION WIDTH FUNCTIONVALUE = |
1 MEEEEE 2480395 0 GHz T — I
2 “Eg 2.4841247 GHz 56.857dBm| | I
£l N | 2.486 922 3 GHz 58.173dBm| | I .
4 ] I Properties>
5 I -
6 N |
7 I
s -
10 ] 10of2
11 ___————— - _
MSG STATUS |

u Keysight Spectrum Ana\yzer Swept SA ‘ =& |@
[500 DC | [ SENSE:INT] ALIGN AUTO  [08:30:36 AMJun 14, 2017 T ——
Marker 1 869 187470112 MHz ) Avg Type: Log-Pwr g 4
PNO: Fast (4 1rig: Free Run Avg|Held:>100/100 TY
.
IFGain:Low #Atten: 30 dB
Next Peak
Ref Offset0.8 dB
10 dBidiv  Ref 10.00 dBm - |
Log
Next Pk Right
e st
Next Pk Left

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

N N [1]f] sss 19 MHz 56, 728 dBm| |
2 | I )

=
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[E=H =

[P et Sprectusim Arialyzer - Sweptah
Lt RF [500 oC | | [ SENSE:INT| [ ALIGN AUTO | 08:32:44 AMJ

Marker 1 3.797792882322 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast (4 1rig: Free Run Avg|Hold:>100/100
: -
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB Mkr1 3.797 79 GHz

Ref 10.00 dBm ] -51.585 dBm |

e e e

Next Pk Right
|
Next Pk Left
| I

Marker Delta

MKR| MODE TRC| 5CL| X

Y FUNCTION UNCTION WIDTH FUNCTION VALUE =~
1 MEEENE 379779CGHz|  -5158sdBm| | [ M|
e e I S I
]
Mkr—RefLvl

I
More
10 10of2
1 4

E—

[N

[ SENSE:INT] | ALTGN AUTO | 08:34:36 AN
Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 23.745 969 GHz NextPeak

-50.195 dBm — I
Next PK Right
P
- Next Pk Left
wml |

Marker Delta
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7 Radiated Emissionsin restricted frequency bands

Test result:

7.1 Test limit

Pass

The radiated emissions which fall in the restridtedds, as defined i§ 15.205(a),
must also comply with the radiated emission lirstecified in § 15.209(a) showed

as below:
Frequencies Field Strength M easurement Distance
(MH2) (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

7.2 Test Configuration

™

Antenna mast

VVVVVVVVVVVV

EUT

AAAA

Turn Table

Test receiver
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7.3 Test procedure and test setup

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

Tabletop devices shall be placed on a nonconduptatéprm with nominal top
surface dimensions 1 m by 1.5 m. For emissiongteat or below 1 GHz, the table
height shall be 80 cm above the reference grousugkeplFor emission measurements
above 1 GHz, the table height shall be 1.5 m.

The turntable rotated 360 degrees to determinpdbiion of the maximum emission
level. The EUT was set 3 meters away from the vaogiantenna which was
mounted on an antenna mast. The antenna movedugoam between from 1meter
to 4 meters to find out the maximum emission level.

The EUT was tested according to DTS test proceoiukddB558074 D01 DTS
“Meas Guidance v04” for compliance to FCC 47CFR243.requirements.

The radiated emission was measured using the Speétnalyzer 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 (-Ampljfisremployed)

2. Measured level= Original Receiver Reading + Factor

3. Margin = Limit — Measured level

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

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Los08dB,

Gain of Preamplifier = 32.00dB, Original Receiverading = 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 = 54 200= 43.80dBuVv/m.
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74 Test Protocol

Temperature: 2¢
Relative Humidity: 52 %

The low frequency, which started from 9 kHz to 30&M/as pre-scanned and the
result which was 20dB lower than the limit line A4&x31(0) was not reported.

30MHz~1GHz, Horizontal

Level [dBTi#/m]
80

70

60

50

40 -

30 X !

20

10

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]

X MES 0502898h_red
MES 0502898h pre

30MHz~1GHz, Vertical

Level [dBf#/m]
80

70

60

50

40 I

30 x

20

10

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]

X MES 0502898v_red
MES 0502898v pre
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Test dataat 30MHz~1GHz (Channdl L):

Polarization Frequency| Measured level Limits Margin Detector
(MHz) (dBuv/m) (dBpV/m) (dB)
150.52 38.0 43.5 55 PK
H 239.93 42.9 46.0 3.1 PK
269.09 44.1 46.0 1.9 PK
70.82 30.1 40.0 9.9 PK
Vv 179.64 36.4 43.5 7.1 PK
482.92 35.7 46.0 10.3 PK

Note: The test result(30MHz to 1GHz) of channeRh{2MHz) chosen to list in the
report as representative.
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Test result above 1GHz:
Frequency Correct Corregted Limit Margin
CH | Antenna (MH2) Factor Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)

H 2402.00 30.70 62.50 Fundamental / PK
H 2390.00 30.30 41.30 74.00 32.70 PK
H 2390.00 30.30 28.50 54.00 25.50 AV

L H 4804.00 -1.50 54.10 74.00 19.90 PK
H 4804.00 -1.50 31.00 54.00 23.00 AV
H 7206.00 3.50 58.10 74.00 15.90 PK
H 7206.00 3.50 33.70 54.00 22.30 AV
\% 2442.00 30.70 62.60 Fundamental / PK

M \ 4880.00 -1.10 54.00 74.00 20.00 PK
H 7320.00 3.60 56.20 74.00 17.80 PK
H 7320.00 3.60 34.00 54.00 20.00 AV
\ 2480.00 30.70 62.20 Fundamental / PK
\% 2483.50 30.80 42.50 74.00 31.50 PK

H \% 2483.50 30.80 33.10 54.00 20.90 AV
\% 4960.00 -0.80 53.60 74.00 20.40 PK
H 7440.00 3.80 56.70 74.00 25.30 PK
H 7440.00 3.80 33.70 54.00 20.30 AV

Remark: 1. For fundamental emission, no ampliegmployed.
2. Correct Factor = Antenna Factor + Cable Lossnphier, is employed)
3. Corrected Reading = Original Receiver Readitigptrect Factor
4. Margin = limit — Corrected Reading
5. If the PK reading is lower than AV limit, the Aést can be elided.
6. The emission was conducted from 30MHz to 25GHz.

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiverading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20gE orrected Reading
=10dBuV + 0.20dB/m = 10.20dBuV/m

=54 -10.20 = 43.80dBuV/m

Assuming limit = 54dBuV/m, Corrected ReadingG20dBuV/m, then Margin
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Test result: NA
8.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz
QP AV
0.15-0.5 66 to 56* 56 t0 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
8.2 Test configuration
EUT
' Peripheral !
i devices i__
| LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ightéable

[_] For floor standing equipment, wooden support 1srOheight rack.
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8.3 Test procedureand test set up

Measured levels of ac power-line conducted emissiail be the emission voltages
from the voltage probe, where permitted, or actbes0Q LISN port (to which the
EUT is connected), where permitted, terminated ans®Q measuring instrument.
All emission voltage and current measurements $flgathade on each current-
carrying conductor at the plug end of the EUT powaged by the use of mating plugs
and receptacles on the LISN, if used. Equipmerit beaested with power cords that
are normally supplied or recommended by the matwfacand that have electrical
and shielding characteristics that are the santieca® cords normally supplied or
recommended by the manufacturer. For those measuatsmsing a LISN, the 50
measuring port is terminated by a measuring ingnirhaving 52 input impedance.
All other ports are terminated in $bloads.

Tabletop devices shall be placed on a platformoofiinal size 1 m by 1.5 m, raised
80 cm above the reference ground plane. The vediralucting plane or wall of an
RF-shielded (screened) room shall be located 4@dime rear of the EUT. Floor-
standing devices shall be placed either directlyhereference ground-plane or on
insulating material as described in ANSI C63.4. &ther surfaces of tabletop or
floor-standing EUTs shall be at least 80 cm from atiner grounded conducting
surface, including the case or cases of one or I&MEs.

The bandwidth of the test receiver is set at 9 kHz.
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Temperature: °C Relative Humidity: %
Test Data:
Frequency Quasi-peak Average Line
(MHz) level Limit Margin level limit Margin
dB(pv) dB(pv) (dB) dB(uVv) dB(pv) (dB)

0.16 65.20 55.20 L
0.24 61.92 51.92 L
0.39 56.00 46.00 L
0.49 56.09 46.09 N
1.67 56.00 40.00 N
4,92 56.00 40.00 N

Note: * means the emission level 10dB lower thanrtievant limit.
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9. Antenna Requirement

An intentional radiator shall be designed to ensiae no antenna other than that
furnished by the responsible party shall be usel thie device. The use of a
permanently attached antenna or of an antenna$leata unique coupling to the
intentional radiator shall be considered sufficientomply with the provisions of this
section. The manufacturer may design the unit abatbroken antenna can be
replaced by the user, but the use of a standaethaatjack or electrical connector is
prohibited.

The manufacturer used a PCB antenna, so fulfill thisrequirement.
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