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2 Test Summary

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
Conducted Emissions 15.207(a) PASS
15.247

Radiated Emissions 15.205(a) PASS
15.209(a)

6dB Bandwidth 15.247(a)(2) PASS

Maximum Peak Output Power 15.247(b)(3),(4) PASS

Power Spectral Density 15.247(e) PASS

Band Edge 15.247(d) PASS

Antenna Requirement 15.203 PASS

Maximum Permissible Exposure 1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S50551424-1E Page 3 of 37

W N -

10

11

12

13
14
15

Contents

Page
COVER PAGE ......cccoiititeeeeeeeeeeteeeenenensnsnsnsnsssssssssssssnsssssssssasssssssssssnsnsssssssssssssssnsssssssssssssssssnsnsnsnsnsnsnsnnnsnnnnnnn
TEST SUMMARY 2
CONTENTS 3
GENERAL INFORMATION 5
4.1  GENERAL DESCRIPTION OF ELU.T . oottt ettt e e e e e e eeeeeeneseeseesnesaeeeneens 5
4.2 DETAILS OF BT . oo e e et e e e e e et e et e e et e a e e e e e e e e e s e eeaeeeaeeeneseeseesaeenaeeennens 5
4.3 CHANNEL LIST e e e ettt et e e e e e e e e e e e 5
B4 TESTIMODE ..ttt et e et e e e e e e et eeaeeeae e s e s e e seeeeateeaeeeneenesneesesseeaneeeaeeanesaeeseenaeesneeaneens 6
A5 TEST FACILITY oottt et ettt e et e e e e e e et e et e e e e e e seee st esateese e s e eneeneeasesseeaneeeneeasesaseseeseenneeennens 7
EQUIPMENT USED DURING TEST 8
5.1 EQUIPMENTS LIST .ttt et ettt ettt et e et e et et e s atesatesateeas et s enteenaeenseereesnseseennesnnesnes 8
5.2 DESCRIPTION OF SUPPORT UNITS ....ouiiiiiiiiiiiieiecee ettt ettt eae et st st eas et s enaeenaeenseensesasennssnsesnnesns 9
5.3 MEASUREMENT UNCERTAINTY L..oiiiiiiitiiitiiieieeeeeteetteeteeeesesseessesssesssesssessesnsesstesasesssassenssesseensesssesssesssassessesnes 9
5.4 TEST EQUIPMENT CALIBRATION .....utiitiittiieieteeeteetteeeeeeteeseesseessesssesssessessesatesasesssesssenseesaesnsesssesssesssessesnesnes 9
CONDUCTED EMISSION 10
6.1 ELU.T. OPERATION ...ttt ettt ettt et e e e et e e e e et e et e e a e e st eeaeeesesetesatesatesaeenesenssensesaaesaeesneas 10
0.2 BEUT SETUP ...ttt et ettt ettt e et e et e et eea e e aeeaestesatesatesateaseaeeaneeaaesaeeenean 10
6.3 MEASUREMENT DESCRIPTION .....oiiuiiitiiittietteeteeeteeeeeee et e eeeeeeeeeeeeeeete et eeseeeaeeesessestesetessseesenseesesnaesaeesneas 10
6.4 CONDUCTED EMISSION TEST RESULT ..ottt ittt ettt ettt eae e st st saeeeaeeaseeaeseaesaeeeneas 11
RADIATED EMISSIONS 13
Tl BUT OPERATION. ..ot e e e e e e e e et e e e e e e e e e e e e e e e e e e reeeeeeeeeeeans 13
T2 TEST SETUP ..o 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 eeeeeeeeeee e 14
7.3  SPECTRUM ANALYZER SETUP ...t e e e e e e e e e e e e e e e e eeeeeee e 15
T4 TEST PROCEDURE ....oovteeteeeeeee e eee et eeee e et e e e e et e et e et e e e e e e e e e e eeseeeseeeseeeeeseesaeenaeeeeeeeneeesesenennenneen 16
7.5 CORRECTED AMPLITUDE & MARGIN CALCULATION .....cvetee oo e eeeeeea e 16
7.6 SUMMARY OF TEST RESULTS ...ttt ettt et eee et eeee e ee e e e e e eereeeseeeseseeeseeeseeesaeeeeeeeseeenesenesrnenneen 17
BAND EDGE MEASUREMENT 21
8.1 TEST PRODUCE ..o oottt ettt ettt ettt et st e et et e et s eateeasesrteereessseseensesatesaeesesesseeeeens 21
8.2 TEST RESULT ..ttt ettt ettt ettt st e et e e et et e et e enteemsessseeseeesseseeasesatesaeesesenseeeeans 21
6 DB BANDWIDTH MEASUREMENT 24
0.1  TEST PROCEDURE: ...ttt ettt et ettt e e e et e e e e et e e st et e eeaeeaestesatesatesateeseesensesanesaeesneas 24
0.2 TEST RESULT ittt ettt ettt et ettt e et e et e e et et e et e e e et e e st e st eaeeaesatesatesatessseneeenseennesesesanesaeas 24
MAXIMUM PEAK OUTPUT POWER 26
10.1 TEST PROCEDURE:.....eueeeeteeeeee et e e et ee e et e et e eeeeee e e ee s eeeee et eeaeseseseeesee st eseeeeseeesesenessenreenneeeneeeresanenaes 26
10.2 TE ST RESULT . ettt ettt et e et e et e e e e e e e e e eeaeeeaeeeeeseesaee st eeneeeseeeneeneeeenneenneeeneeeneeanenane 26
POWER SPECTRAL DENSITY 28
11.1 TEST PROCEDURE:......utiittiitteete ettt et et eee ettt et e esa e et e ete e aeeeaesatesatesatesat e et et s enaeessesrsesreeateeseensesanesaes 28
11.2 TEST RESULT: ettt ettt ettt ettt e e e et e et e e et e e e satesatesaeeeas e et et s enaeenseerseereenseenseensesanesnns 28
CONDUCTED SPURIOUS EMISSIONS 30
12.1 TEST PROCEDURE:......c.utiitteetteeee ettt et ettt ettt e e et et e e st e eaeeeaeste st e satesat e e s enaesatesaeesseeeseesaeenesnesans 30
12.2 TE ST RESULT: ettt ettt ettt et ettt ettt et e et e e aeeea e et e s atesatesat e et et s eaaesatesaeesseeeneeneenesnesans 30
ANTENNA REQUIREMENT 32
RF EXPOSURE 33
PHOTOGRAPHS -TEST SETUP 34
15.1 RADIATED EMISSION ...ooiiiiiiiiieie ettt ettt a e eae et st sateeae et s et e entesnaesreesneesneenaeenns 34
15.2 CONDUCTED EMISSION AT TEST SITE TH ..ottt enae e 35

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S50551424-1E Page 4 of 37

16 PHOTOGRAPHS - CONSTRUCTIONAL DETAILS

36

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S50551424-1E Page 5 of 37

4  General Information
4.1 General Description of E.U.T.

Product Name: Zigbee Communication Module

Model No.: VC3SMP85

Model Difference: N/A

Operation Frequency: 2405MHz ~ 2480MH

The Lowest Oscillator: 24MHz

Antenna Gain 0 dBi for ZigBee

Type of modulation: IEEE 802.15.4ZigBee (O-QPSK, 250Kbps max.)
Remark: N/A

4.2 Details of E.U.T.
Technical Data: DC 3.3V

4.3 Channel List

ZigBee mode
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2405 2 2410 3 2415 4 2420
5 2425 6 2430 7 2435 8 2440
9 2445 10 2450 11 2455 12 2460
13 2465 14 2470 15 2475 16 2480

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S50551424-1E Page 6 of 37

4.4 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
Maximum Peak Output Power 802.15.4 ZigBee 250Kbps 1/8/16 TX
Power Spectral Density 802.15.4 ZigBee 250Kbps 1/8/16 X
Band Edge 802.15.4 ZigBee 250Kbps 1/8/16 X
Bandwidth 802.15.4 ZigBee 250Kbps 1/8/16 X
Transmitter Spurious 802.15.4 ZigBee 250Kbps 118116 | TX
Emissions

Note :Parameters set by test software during channel & power tests, the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product .

Waltek Services (Shenzhen) Co.,Ltd.
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4.5 Test Facility

The test facility has a test site registered with the following organizations:
o IC — Registration No.: 7760A-1

Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with
the Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.

Registration number 7760A-1,0ct. 15, 2015.
. FCC Test Site 1#— Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the

FCC is maintained in our files. Registration 880581, April 29, 2014.
. FCC Test Site 2#- Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
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5 Equipment Used during Test

5.1

Equipments List

Conducted Emissions Test Site 1#

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 Sep.15,2015 | Sep.14,2016
2. LISN R&S ENV216 101215 Sep.15,2015 | Sep.14,2016
3. Cable Top TYPE16(3.5M) - Sep.15,2015 | Sep.14,2016
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
EMC Analyzer Agilent E7405A MY45114943| Sep.14,2015 | Sep.13,2016
2 Active Loop Antenna Beijing Dazhi ZN30900A - Sep.14,2015 | Sep.13,2016
3 T"""%ig’nandaba”d SCHWARZBECK | VULB9163 336 Apr.18,2016 | Apr.17,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.14,2015 | Sep.13,2016
5 Broag;?::ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.18,2016 | Apr.17,2017
6 Broag;?::ga"'om SCHWARZBECK | BBHA 9170 335 Apr.18,2016 | Apr.17,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.16,2016 | Mar.15,2017
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.09,2016 Apr.08,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration Due D
Date ue Date
1 Test Receiver R&S ESCI 101296 Sep.14,2015 | Sep.13,2016
2 | Triog Broadband | scHwARZBECK | VULB9160 | 91603325 | Sep.142015 | Sep.13,2016
Compliance
3 Amplifier pirection PAP-0203 22024 Sep.14,2015 | Sep.13,2016
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Sep.14,2015 | Sep.13,2016
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| Sep.14,2015 | Sep.13,2016
(9k~26.5GHz)
Spectrum Analyzer
2 R&S FSL6 100959 Sep.14,2015 | Sep.13,2016
(9k-6GHz)
Signal Analyzer
3. Agilent N9O10A  |MY50520207 | Sep-14,2015 | Sep.13,2016

(9k~26.5GHz)

Waltek Services (Shenzhen) Co.,Ltd.
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5.2 Description of Support Units

Equipment Manufacturer Model No.

Adapter Shilong fuhua electronic co., LTD |UE05L5-050100SPAC

5.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB

+5.03 dB (30M~1000MHz)
+ 5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions test

5.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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6 Conducted Emission
Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
Limit: 66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
6.1 E.U.T. Operation
Operating Environment :
Temperature: 21.5°C
Humidity: 51.9 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :
The test was performed in Transmitting mode, the test data were shown in the report.
6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the

ANSI C63.10.

[Receiver L[|PC System| =
1 L B
§O.8m
i \4
6.3 Measurement Description E:50Q Terminator _'_:

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within

6dB of the average limit line.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S50551424-1E Page 11 of 37

6.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Live line:

200 dBu¥

peak

|AvG

MHz

No | et [ Roana  Facor T Rt T cant a9 oot rnan
1 03420 3593 10.29 4622 5915 1-12.93| QP
2 03420 2642 10.29 36.71 4915 | -12.44| AVG
3 0.3540| 34.33 10.29 44 62 5887 |-14.25| QP
4 03540 2572 10.29 36.01 4887 | -12.86| AVG
5 06780 2405 10.35 34.40 56.00 |-2160| QP
6 06780 14.99 10.35 2534 46.00 | -20.66| AVG
T 06980 2543 10.36 3579 56.00 |-20.21| QP
a8 06980 1561 10.36 2597 46.00 | -20.03| AVG
9 1.1060| 21.76 10.40 3216 56.00 |-23.84, QP
10 11060 13.93 10.40 24 33 46.00 | -21.67| AVG
11 1.5140| 20.38 10.43 30.81 56.00 |-25.19| QP
12 15140 13.24 10.43 2367 46.00 | -22.33| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
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a0.0

70

60

a0

40

30

20

10

dBu¥

5 ot M i
0.0 : . HH H
0,150 05 H] Jo.o MHz

o | res [ oatoo T Famer | Seot | Sy [ars omec | e

1 03420 3272 1029 43.01 5915 |-16.14| QP

2 03420 2555 1029 35.84 4915 [ -13.31] AVG

3 04780 17.79 10.25 28.04 56.37 |-28.33| QP

4 04780 1144 1025 21.69 46.37 |-24 68| AVG

5 06980 2207 10.36 3243 56.00 |-23.57| QP

6 06980 14.85 10.36 25.21 46.00 | -20.79| AVG

7 0.8020( 19.71 10.36 30.07 56.00 |-2593| QP

8 08020 12.80 10.36 2316 46.00 | -22.84] AVG

9 1.1019| 18.16 10.40 28.56 56.00 | -27.44| QP

10 11019 12.39 10.40 2279 46.00 | -23.21] AVG

11 1.6180| 18.00 10.44 28.44 56.00 |-27.56| QP

12 16180 12.59 10.44 2303 46.00 |-22.97| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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7 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uVv/m Distance uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?*?F(kH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log#4000FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20l0g®” + 40
30 ~ 88 100 3 100 20l0g"*”
88 ~ 216 150 3 150 20log!"®”
216 ~ 960 200 3 200 20log®®”
Above 960 500 3 500 20log®®

7.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

The test was performed in transmitting mode(The worst channel), the test data were shown in the
report.

Waltek Services (Shenzhen) Co.,Ltd.
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

D pectrum AMP ombining
|_sysiem_| Networ

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Turn Table

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m

Turn Table From 0° to 360°

A
1.5m E
. AAAA
1 1
_I__

System Analyzer Network

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occcviiiiiieeieeeeee e Auto
IF Bandwidth............ccooieiiiiieccieieee 10kHz
Video Bandwidth...........ccccoveviiiiiiiiiiieen, 10kHz
Resolution Bandwidth............ccccoeevviiiiiinnnnes 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth............ccccccovvviiiinnnne, 100kHz
Video Bandwidth...........ccccovveeiiiiiiiiiieee, 300kHz
Above 1GHz
Sweep Speed ..o Auto
DeteCtor ... PK
Resolution Bandwidth............cccccovvvviiiiinnnnes 1MHz
Video Bandwidth...........cccoveeiiiiiiiine. 3MHz
DeteCtor ... Ave.
Resolution Bandwidth............cccccevvviiiiiinnnn, 1TMHz
Video Bandwidth...........cccoveeiiiiiiiiee 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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7.4 Test Procedure

7.5

1. The EUT is placed on a turntable, which is 0.8m above ground plane below 1GHz and 1.5m above

1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting
the eut in X axis,so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
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7.6 Summary of Test Results

Test Frequency : 32.768kHz~ 30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

Page 17 of 37

Horizontal
80.0  dRuV/m
. Limit: —
Margin: —_—
70 ) Lo
T B B R
50
40
k1]
20
10
0.0 ; ; ; ; ; ; ; P
30000 40 %0 G0 70 80 300 400 500 600 700 10000 MH:
Freq. Reading | Factor Result Limit [Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuV/im)|(dBuvim)| (aB) || =merk
1 31.9400| 3863 -13.58 2505 4000 |-14.95( QP
2 56.1900| 41.22 -11.63 29.59 4000 |-1041| QP
3 8302500| 3040 -0.37 30.03 4600 |-1597 QP

Waltek Services (Shenzhen) Co.,Ltd.
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Vertical:
800  dBuVm
Limit: —_—
Margin: —_—
70 A T
A S S S L SO SO A SRR NPNUND SN S SO S
bbb
; ; ; L -
40 e Rt
|
30 :
20
10
0.0 : : : P . : : : R
30,000 40 50 B0 70 B0 300 400 500 GOD 700 10000 MH:
Freq. Reading | Factor Result Limit |Margin
No- | (MHz) |(dBuv/m)| (dB) |(dBuvim)|(dBuvim)| (aB) |°==r| Remart
542500 3373 -10.80 2293 4000 |-17.07| QP
2 100.8100| 28.83 -7.95 20.88 4350 |-2262| QP
3 250.1900( 31.09 -11.39 19.70 46.00 |-26.30| QP

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 1GHz~18GHz

Horizontal

’0.0 dBuVfm

Limit: —_—

FERT=
ada-o

70

1]

a0

40

30

20

T o L O U S,

0o : ; ; ; i | i
1000.0000 2700.00 440000 6100.00 F800.00 9500.00 11200000  12900.00 1450000  16300.0018000.00MH:

No. Freq. Reading | Factor Result Limit  [Margin Detector | Remark
(MHz)  [(dBuV/m)| (dB) [(dBuV/m) |(dBuV/m)| (dB)
7443000 50.31 1.29 51.60 7400 |-2240| peak

2 11676.000| 4375 6.30 50.05 7400 |-2395| peak

3 14787.000( 40.00 10.32 50.32 74.00 |-23.68| peak

Waltek Services (Shenzhen) Co.,Ltd.
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Vertical:

’0.0 dBuVfm

Limit: —_—

FERT=
ada-o

70

1]

a0

40

30

20

T o L O U S,

0o : ; ; ; i | i
1000.0000 2700.00 440000 6100.00 F800.00 9500.00 11200000  12900.00 1450000  16300.0018000.00MH:

No. Freq. Reading | Factor Result Limit  [Margin Detector | Remark
(MHz)  [(dBuV/m)| (dB) [(dBuV/m) |(dBuV/m)| (dB)
7443000 50.31 1.29 51.60 7400 |-2240| peak

2 11676.000| 4375 6.30 50.05 7400 |-2395| peak

3 14787.000( 40.00 10.32 50.32 74.00 |-23.68| peak

Test Frequency: 18 GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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8.1

Band Edge Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r04 January 7, 2016
Test Limit: Regulation 15.247 (d),In any 100 kHz bandwidth outside the

frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least
20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted
power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not
required. In addition, 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) (see
§15.205(c)).

Test Mode: Transmitting

Test Produce

1.The EUT is placed on a turntable, which is 0.8m above ground plane below 1GHz and 1.5m

above 1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.
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8.2 Test Result
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Horizontal TX O-QPSK: Band edge-left side
1000 dBuv/im
Limit: —_—
AVG: —_—
0 ;
0 | SR T N ——— SN S —
Fil
60
a0
40
30
20.0 H H H H H H H
23100000 2321.00 233200 734300 235400 236500  2376.00 236700 239800  2409.00 242000 MH:
Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |(dBuv/m)| (dB) |(dBuV/m)|(dBuvim)| (aB) |°=*°*®"| Remam
1 2400.000| 6633 -15.24 51.09 7400 |-2291| peak
2 2400.000| 8501 -15.24 4977 5400 | 423 | AVG
3 2405920| 106.45 -15.24 a1.21 7400 | 1721 peak

TX O-QPSK: Band edge-right side

1000 dBuv/m

ap
a0
Fi
G0
50
40
30
20.0 : ; ; ; ; : :
2470.0000 247300  2476.00 247900 248200 248500 748800 249100 243400  2497.00 Z500.00 MH:
Freq. Reading | Factor Result Limit [Margin
No. (MHz) (dBuV/m) (dB) (dBuV/m) | (@Buv/m)| (dB) Detector | Remark
1 2481.220| 106.58 -15.38 91.20 7400 | 17.20| peak
2 2483.500| 68.51 -15.39 53.12 7400 |-2088| peak
3 2483.500| 66.62 -15.39 51.23 5400 | 277 | AVG
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Vertical:

TX O-QPSK: Band edge-left side

Page 23 of 37

1000 dBuVim

a0

an

Limit: —

AYEG: —_—

I

60
50
10
30
20.0 : : : : : : :
23100000 2321.00 233200 234300 235400 236500  2376.00 238700 239800  2409.00 242000 MH:
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(@Buv/im)| (dB) |(dBuVim)|(@Buvim)| (dB) || Rem
1 2400.000| B62.95 -15.24 47.71 74.00 |-26.29| peak
2 2400.000| 6079 -15.24 45 565 5400 | -845| AVG
3 2406.360| 10645 -15.25 91.20 7400 | 17.20| peak
TX O-QPSK: Band edge-right side

1000 dBuv/m

a0

Limit: —

FiL

60
50
40
30
20.0 : : : : : : :
24700000 2473.00 247600  2479.00 248200 248500  2488.00 249100 249400  2497.00 7500.00 MH:
Freq. Reading | Factor Result Limit |Margin
Nao. (MHz) (dBuV/m)| (dB) (dBuV/m) | (@Buv/m)| (dB) Detector | Remark
1 2480.650| 106.54 -15.38 91.16 7400 | 1716 | peak
2 2483500 66.12 -15.39 50.73 7400 |-23.27| peak
3 2483500| 6484 -15.39 49 45 5400 | 455 | AVG
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9 6 dB Bandwidth Measurement

Test Requirement:
Test Method:
9.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to

the spectrum;

FCC CFRA47 Part 15 Section 15.247

558074 D01 DTS Meas Guidance v03r04 January 7, 2016

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

9.2 Test Result:

Operation mode

Bandwidth (MHz)

Low Channel Middle Channel High Channel
TX O-QPSK
1.264 1.180 1.258
Test result plot as follows:
Mode: TX O-QPSK Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.14 dB
Ref 20.50 dBm SWT 2.5ms 1.263500000 MHz
D1 17.350d M1[1] 11.01 dBm
1Pk —_— jsfg';’n?\wm it i, D1 2.404365300 GHz
Max | 10 dBm— L N
0 dBm /"J/ \‘m
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBr|n
-70 dBm

CF 2.405 GHz

Span 3.0 MHz
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Mode: TX O-QPSK Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.62 dB
Ref 20.50 dBm SWT 2.5ms 1.179600000 MHz

310 dRm M1[1] 10.08 dBm}
—fm 16.910 dB7~ [

2.439377200 GHz
1Pk |02 10.910¥Bm——f———n ""M\‘[?n]iw
-JJV \—

Max OdBm[ ,_4/ ‘\kﬂ\‘
A A
| \

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz Span 3.0 MHz

Mode: TX O-QPSK High Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.11 dB
Ref 20.50 dBm SWT 2.5ms 1.257500000 MHz

! ) M1[1] 9.41 dBm
D1 15.710 d%r
1Pk [ s 2.479371300 GHz
Max 19-dBm—D2 9.71_@_ HI\,\_I“M M-\NW%\-

M/

0 dBm [ "‘wf \A\
A

-1 dBT'. \

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz Span 3.0 MHz
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10

10.1

Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 1MHz(WIFI)/3MHz(ZigBee),VBW =3MHz(WIFI)/10MHz(ZigBee).
Sweep = auto; Detector Function = Peak, Set the span to fully encompass the DTS bandwidth.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.

10.2 Test Result:

Test mode :TX O-QPSK

Maximum Peak Output Power (dBm)

2405MHz 2440MHz 2480MHz

17.67 17.20 15.91

Limit: 1W/30dBm

Mode: TX O-QPSK Channel 1

Offs 0.50 dB RBW 3 MHz

Att 30 dB VBW 10 MHz M1[1] 17.67 dBm

Ref 20.50 dBm SWT 2.5ms4 2.404425000 GHz
L2

-‘—“""_'-' _—__'-n

1Pk 110 a8 l /"f \"‘x

Max m .

dBm I \\\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.405 GHz Span 9.0 MHz
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Mode: TX O-QPSK Channel 8

Offs 0.50 dB RBW 3 MHz
Att 30 dB VBW 10 MHz M1[1] 17.20 dBm
Ref 20.50 dBm SWT 2.5 2.439461000 GHz

,_,.-r-"‘"'"_’_ ——

1Pk 10 dBm -~ =
ax \\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz Span 9.0 MHz

Mode: TX O-QPSK Channel 16

Offs 0.50 dB RBW 3 MHz
Att 30 dB VBW 10 MHz M1[1] 15.91 dBm
Ref 20.50 dBm SWT 2.5ms 2.479479000 GHz

1Pk l

Max | 10 d8m ~

|

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz Span 9.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S0551424E Page 28 of 37

11

11.1

Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.

11.2 Test Result:

Test mode : TX O-QPSK

Power Spectral (dBm per 3kHz)

Low Channel Middle Channel High Channel

3.52 3.06 1.76

Limit: 8dBm per 3kHz

Mode: TX O-QPSK Low Channel

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] 3.52 dBm
Ref 20.50 dBm SWT 330ms 2.405431100 GHz
1Pk l
May | 10 dBm M1

[ MU [ 1 T |
el e
i

=]
gi‘f;

-50 dBm

-60 dBm

-70 dBm

CF 2.405 GHz Span 3.0 MHz
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1Pk
Max
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Mode: TX O-QPSK Middle Channel

Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] 3.06 dBm
Ref 20.50 dBm SWT 330ms 2.440125700 GHz
10 dBm i

OdBml 'm

-10 dBm MHMM HM

WWNM

T

-40 dBm “l!

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz Span 3.0 MHz

Mode: TX O-QPSK High Channel

Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] 1.76 dBm

Ref 20.50 dBm SWT 330ms 2.479491000 GHz
1Pk l

10 dBm
Max M1

Y | L i

OdBml

m
B i

W’Wulfhuﬁ"ﬁu M m

S

-60 dBm

-70 dBm

|

CF 2.48 GHz

Span 3.0 MHz
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12 Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

12.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer:

RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

12.2 Test Result:

PASS

Mode: TX O-QPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

SO REAGH | : ALIGN AUTO

Start Freq 30.000000 MHz : Avg Type: Log-Pwr
PNO: Fast 0 1rig:Free Run Avg|Held:> 1001100

IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB Mkr1 12.016 GHz

Ref 20.50 dBm -27.036 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

G €3 Query INTERRUPTED
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Mode: TX O-QPSK Middle Channel

Agilent Spectrum Analyzer - Swept SA

SENSETMT)

ALIGM AUTO

12:01:21 PM Jun 07, 2016

PHO: Fast (0 Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 05 dB
Ref 20.30 dBm

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

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

Mkr1 9.768 GHz
-28.046 dBm

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)

SENSE:INT|

ALIGMAUTO 11:46:36 AM Jun07, 2016

PNO: Fast (G Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Start 30 MHz
#Res BW 100 kHz

G €9 Query INTERRUPTED

#VBW 300 kHz

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

Mkr1 9.918 GHz
-27.359 dBm

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)
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13 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, 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. This

product has a PCB Printed Antenna for ZigBee fulfill the requirement of this section.
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14 RF Exposure

Refer to WTS16S0551424-2E report.
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15 Photographs —Test Setup
15.1 Radiated Emission

Test frequency from 30MHz to 1GHz at Test Site 2#

P
-

Test frequency above 1GHz at Test Site 1#
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15.2 Conducted Emission at Test Site 1#
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16 Photographs - Constructional Details

o
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