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2 Test Summary

Page 2 of 40

Test Items Test Requirement Result

Conducted Emissions 15.207(a) PASS

Conducted Spurious Emissions 15.247(d) 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
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16 PHOTOGRAPHS - CONSTRUCTIONAL DETAILS

16.1 EXTERNAL PHOTOS MODEL SH-GWAYL40A ..
16.2 INTERNAL PHOTOS MODEL SH-GWAYL40A ...
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Report No. Report Version Description Issue Date
WTS16S0754770-1E NONE Original Aug. 30, 2016
WTS16S0754770-1E V1 Version 1 Sep. 28, 2016
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General Information
5.1 General Description of E.U.T.

Product Name:

Model No.:

Model Difference:

Operation Frequency:

The Lowest Oscillator:
Antenna Gain

Type of modulation:

Remark:

5.2 Details of E.U.T.

Technical Data:

5.3 Channel List

loT GateWay

SH-GWAYL40A, SH-GWAYXXXX-XX, (where the first ‘X’=L/C, the
second ‘X'=4-9, the third and forth ‘X’=0A-ZZ, the fifth ‘X'=A-Z, the sixth
‘X'=1-9 or A-2)
Only the model name is different, he model SH-GWAYL40A is the
tested sample.

2405MHz ~ 2480MHz
25MHz

2 dBi for ZigBee
IEEE 802.15.4ZigBee (O-QPSK, 250Kbps max.)

N/A

DC 5V, 1.0A

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
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54 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 X
Power Spectral Density 802.15.4 ZigBee 250Kbps 1/8/16 TX
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 1816 | 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.
http://www.waltek.com.cn



Reference No.: WTS16S0551424E Page 8 of 40

55 Test Facility

The test facility has a test site registered with the following organizations:
. 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.
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6 Equipment Used during Test
6.1 Equipments List

Conducted Emissions Test Site 1#

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
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
Due Date
Date
EMC Analyzer Agilent E7405A MY45114943| Sep.15,2015 Sep.14,2016
Active Loop Antenna Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
3 T”'O%ireonaniba”d SCHWARZBECK | VULB9163 336 Apr19,2016 | Apr.18,2017
Coaxial Cable
4 (below 1GH2) Top TYPE16(13M) - Sep.15,2015 | Sep.14,2016
5 Broa:;\?:;‘gamm SCHWARZBECK | BBHA 9120 D 667 Apr.19,2016 | Apr.18,2017
6 Broa:;\?:;‘gamm SCHWARZBECK | BBHA 9170 335 Apr.19,2016 | Apr.18,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2016 Mar.16,2017
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.10,2016 Apr.09,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 Sep.15,2015 | Sep.14,2016
2 T”'Oiireoniiba”d SCHWARZBECK | VULB9160 | 9160-3325 | Sep.15,2015 | Sep.14,2016
Compliance
3 Amplifier pirection PAP-0203 22024 Sep.15,2015 | Sep.14,2016
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Sep.15,2015 | Sep.14,2016
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. Agilent E7405A  |MY45114943| Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
2. Spectrum Analyzer R&S FSL6 100959 Sep.15,2015 | Sep.14,2016
(9k-6GHz)
Signal Analyzer ]
3. Agilent N9010A  |MY50520207| Sep-15,2015 | Sep.14,2016

(9k~26.5GHz)

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

Equipment Manufacturer Model No. Series No.

MacBook Air APPLE A1465 C17KTQDNF5N7

6.3 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

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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7 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)
7.1 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.
7.2 EUT Setup

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

ANSI C63.10.

0.4m
€ >|

Receiver { PC System | =

7.3 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
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7.4 Conducted Emission Test Result

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

Live line:

a0.0 dBu¥

70

60

a0

40

30

20

T R SR SR S SO

AVEG

0.0 |
0.750 05 5 300 MHz
o | tn [aaa ] e [ oo | e o] e
1 0.1500] 42.35 10.29 52.64 65.99 | -13.35] QP
2 01500 1996 10.29 30.25 5599 | -2574) AVG
3 02020 45.25 10.26 55.51 63.52 | -8.01 QP
4 02020 2853 10.26 38.79 5352 |-14.73) AVG
5 02620 39.00 10.26 49 26 61.36 |-12.10] QP
6 02620 21.82 10.26 32.08 51.36 |-19.28| AVG
7 03260 33.04 10.28 43.32 5955 |-16.23] QP
8 03260 1642 10.28 26.70 49 55 | -22.85] AVG
9 04260 2553 10.26 3579 57.33 |-21.54] QP
10 04260 11.08 10.26 21.34 4733 |-25.99] AVG
11 36740 29.20 10.51 39.71 56.00 |-16.29| QP
12 36740 17.53 10.51 28.04 46.00 |-17.968] AVG

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

80.0 dBu¥

Limit: —_—

70

60

a0

40

30

20

10

0,150 (1) 5 3J0.0 MHz
Vo | o [saavo] Facor T oot T iy s ouecs | munan
1 0.1940| 47.13 10.26 57.39 63.86 | -6.47 QP
2 01940 27.24 10.26 37.50 53.86 | -16.36] AVG
3 02660 4019 1027 5046 61.24 |-10.78| QP
4 02660 2242 1027 32.69 51.24 | -18.55] AVG
5 0.3339| 3365 10.29 43.94 5935 |-1541] QP
6 03339 16.94 10.29 27.23 4935 [ -22.12| AVG
T 0.3940| 2842 1027 38.69 57.98 |-19.29] QP
8 03940 13.31 1027 23.58 4798 | -24 401 AVG
9 14780 18.80 1043 2923 56.00 |-26.77| QP
10 14780 11.89 10.43 2232 46.00 | -23.68| AVG
11 385001 31.31 10.51 41.82 56.00 |-1418| QP
12 38500 21.20 10.51 31.71 46.00 | -14.29( AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8 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:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m Distance uv/m dBuv/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log®*°FH2) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log240°FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20l0g® + 40
30 ~ 88 100 3 100 20log®®®
88 ~ 216 150 3 150 20log™®*?
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®®

8.1 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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8.2 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°

“ pectrum AMP ombining
System Analyzer Network

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

0.8m

<---

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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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!
|: Turn Table Absorbers
. AAAA
1 1
_I__

System Analyzer Network

8.3 Spectrum Analyzer Setup

Below 30MHz
SWEEP SPEEA ... Auto
IF Bandwidth...........iiiiiiiiiiiiiiiieie e, 10kHz
Video Bandwidth...........ccccoevviiiiiiniiiiieeen, 10kHz
Resolution Bandwidth..............cccoccvvieeneeenn. 10kHz
30MHz ~ 1GHz
SWEEP SPEEA ......vvvieeieeeee e Auto
(D12 (=Tox (0] QPSSR PP PK
Resolution Bandwidth............ccccceevvvivivinnnnes 100kHz
Video Bandwidth...........ccccvevviiiiiiiiiiieeen, 300kHz
Above 1GHz
Sweep Speed ......ocvveiiiiiiii e Auto
DEtECION vttt PK
Resolution Bandwidth................ocecvvieeneennn. 1MHz
Video Bandwidth.................cccoo 3MHz
DEtECION vt Ave.
Resolution Bandwidth................ccccvvieeneeenn. 1MHz
Video Bandwidth...............c.cccc 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.4

8.5

Test Procedure

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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8.6 Summary of Test Results

Test Frequency : 9kHz~ 30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz Remark: only the worst data (Zigbee Low Channel mode) were

reported Horizontal:

80.0 dBu¥/m
70
60
50
40
30
20
10
00 : TS S S B : : TR S N
J0.000 40 a0 60 F0 B0 300 400 500 G600 70O 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | MHz)  |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | DeEtector| Remark
1 417129 3205 | 1498 | 17.07 | 4000 |-22.93] QP
2 75.1622| 4047 | -2057 | 1990 | 4000 [-20.10] QP
3 176.2686| 4310 | -1852 | 2458 | 4350 |-18.92] QP
4 192.4186| 4639 | 1730 | 2909 | 4350 | 1441 QP
5 199.9856| 5323 | -17.76 | 3547 | 4350 | -8.03| QP
6 4004319 4550 | 1211 | 3339 | 4600 |-1261] QP
Vertical:
20,0 dBu¥/m
70
B0
a0
40
30
20
10
0.0 : : Lo : : : Lo
3J0.000 40 50 60 70 B0 300 400 S00 G600 70O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | (MHz) |(dBuv/m)| (dB) |(dBuVv/m)|(dBuvim)| (dB) |Petector| Remark
1 478260 2911 | 1640 | 1271 4000 |-2729] QP
2 75.1822| 4163 | -2057 | 2106 | 4000 |-18.94) QP
3 193.0945| 4355 | 1728 | 2627 | 4350 |-17.23] QP
4 199.9856| 50.17 | -17.76 | 32.41 4350 [-11.09] QP
5 3566758 3706 | 1376 | 2330 | 4600 | 2270 QP
6 400.4319] 4317 | 1211 | 3106 | 4600 |-14.94] QP

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 1~18GHzRemark: only the worst data (Zigbee Low Channel mode) were reported

Low Channel — Horizontal

1100 dBu¥/m

Limit: —_—

; ; ; ; ; ; AVG: —

o T S A — e

o0 | Ko N S S USSR S MU S R S

80 || R S R S S S R

L R S . s S
(2]
[11]
40
30.0

1000.0000 3400.00 5200.00 8200.00 1060000 1300000 15400.00 1780000 20200.00  22600.0025000.00MH:

No. (idrfg) (3533';”% F@E‘?r (d%isx':jflr:q) (dEli_:Jn\}la’tm) M(erg)m Detector | Remark
1 2404700 106.75 | -1524 | 9151 | / ] peak
2 4792000| 5349 | 250 | 5099 | 7400 |-2301| peak
3 7216.000| 5076 | 120 | 5196 | 7400 |-22.04| peak

Low Channel — Vertical

1100 dBu¥/m

Limit: —_—
; ; ; ; ; ; AVG: —
L Tt O LnE SEETEEEEP ot CRuu e Ee e e T TP PEORE SR P e P LR kRt ETEPPTEREES
1
7 | | | | | H |
i T SR B o bowommome s d e LT SET TR SRPEPSERRN. oo bommemoeen o e
80 .ol R AN O AN NS N S NN
TO | P R R S R AR
60
50
40
200

1000.0000 3400.00 580000 8200.00 10600.00  13000.00 1540000 1780000 2020000  22500.0025000.00MH:

No. (Eilqz-) (Egﬁﬂlfrrlﬁ) F(zcat;)r (d%is\'.:j’:'n) (dé:mm) N}Cérag)m Detector | Remark
1 2406.900| 107.76 | -1525 | 9251 | / / peak
2 4792000| 5549 | -250 | 5299 | 7400 |-21.01| peak
3 7216.000] 5126 | 120 | 5246 | 74.00 |-2154| peak

Test Frequency: 18GHz~25GHz
The measurements were more than 20 dB below the limit and not reported.
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9.1

Band Edge Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05 April 8, 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 815.209(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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Reference No.: WTS16S0551424E

9.2 Test Result
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Zigbee Low Channel Horizontal

1100 dBu¥/m
100
90
ili}
70
(=1}
50
40
20.0| ; ; ; ; ; ; ;
2210.0000 2322.20 2334.40 234660 2358.80 2371.00 2383.20 2395.40 2407.60 2419.80 2432.00 MH:
No. (Ef&) (35333”% qug)or (d%i?fl;:;) (dl!i_:ln\}iftm) M(erg)m Detector) - Remark
7 2400.000] 6183 | -1524 | 4659 | 7400 |-27.41] peak
2 2404 550| 107.95 | -1524 | 9271 | / / peak

Zigbee Low Channel Vertical

1100 dBu¥/m

100
g0
80
riil
B0
50
40
0.0 : : : : : : :
23100000 232220 2334 .40 234660 2358 80 2371.00 238320 2395 40 2407 60 2419.80 243200 MH:
Freq. Reading | Factor Result Limit  |Margin
No. | (MHz) |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) |Petector| Remark
1 2400.000| 6753 | -1524 | 5229 | 7400 |-21.71| peak
2 2405506 10044 | -1524 | 9420 | / / peak
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Reference No.: WTS16S0551424E Page 22 of 40

Zigbee High Channel Horizontal

1100 dBuV/m

Limit: —_—

' ' 1 1 1 1 AVG: -

100 | T R — e e -

g0 f L e R SRR NN A R -

80 o . L L

B T e S S e S S
G0

50

2470.0000 2475.00 2480.00 2485.00 2490.00 2495.00 2500.00 2505.00 2510.00 2515.00 2520.00 MH:

Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |@Buvim)| (dB) |(dBuv/im)|(dBuvim)| (daB) |Petector| Remark
1 2480.550| 107.98 | 1538 | 9260 | / / peak
2 2483500 6453 | 1530 | 4914 | 7400 | 2488 peak

Zigbee High Channel Vertical

1100 dBuV/m

Limit: —_—
! . . . . . AVG: —_
e
o0 SRS S —
e T e e e
e o e
0
) ««MJJM
L e e
30.0

2470.0000 2475.00 2480.00 2485.00 2490.00 2495.00 2%00.00 2505.00 2510.00 2515.00 2520.00 MH:

Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |Petecr| Remar
7 2480.500| 10712 | 1538 | 91.74 | / / peak
2 2483500| 6167 | 1539 | 4628 | 7400 |-27.72| peak
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Reference No.: WTS16S0551424E

10 6 dB Bandwidth Measur

Test Requirement:
Test Method:
10.1 Test Procedure:

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

the spectrum;

Page 23 of 40

ement

FCC CFRA47 Part 15 Section 15.247

558074 D01 DTS Meas Guidance v03r05 April 8, 2016

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

10.2 Test Result:

Operation mode

Bandwidth (MHz)

Low Channel Middle Channel High Channel
TX O-QPSK
1.581 1.599 1.599
Test result plot as follows:
Mode: TX O-QPSK Low Channel
Offs 0.50 dB RBW 100 kHz
Att 35 dB VBW 300 kHz D1[1] -0.36 dB
Ref 25.50 dBm SWT 2.5ms 1.580800000 MHz
| M1[1] -0.80 dBm
1pk |20 @Bm 2.404251500 GHz
Max
10 dBm
D1 4.980 g | e Y

-10 dB ’F’-’/

0 dBm+—rp; _; 0%0 dBm
p=

™~

20 dBm

=<

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

|

CF 2.405 GHz

Span 3.0 MHz
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Reference No.: WTS16S0551424E

1Pk
Max

Mode: TX O-QPSK Middle Channel

Page 24 of 40

Offs 0.50 dB RBW 100 kHz
Att 35dB VBW 300 kHz D1[1] -0.42 dB
Ref 25.50 dBm SWT 2.5ms 1.598800000 MHz

[ M1[1] 0.00 dBm
20 dBm 2.439245500 GHz
10 dBm

D1 5.330 dBm

3 KE S T "

0dBm=—py . £%0 dBn
-10d I/ \
-2 dBITl \l.
-30 dBm
-40 dBm
-50 dBm
-60 dBm
70 dBm

I
CF 2.44 GHz Span 3.0 MHz

1Pk
Max

Mode: TX O-QPSK High Channel

Offs 0.50 dB RBW 100 kHz
Att 35dB VBW 300 kHz D1[1] -0.19 dB
Ref 25.50 dBm SWT 2.5ms 1.598800000 MHz
| M1[1] 0.40 dBm
20 dBm 2.479245500 GHz
10 dBm
D1 6.110 g§m PN T
[ g 1
D2 0.17% dBm [~

=

\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm
|

CF 2.48 GHz

Span 3.0 MHz
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11 Maximum Peak Output Power

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05 April 8, 2016

11.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r05

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.

11.2 Test Result:

Test mode :TX O-QPSK
Maximum Peak Output Power (dBm)
2405MHz 2440MHz 2480MHz
7.70 8.76 9.35
Limit: 1W/30dBm

Mode: TX O-QPSK Channel 1

Offs 0.50 dB RBW 3 MHz
Att 35 dB VBW 10 MHz M1[1] 7.70 dBm
Ref 25.50 dBm SWT 2.5ms 2.405557000 GHz

|
20 dBm

1Pk
Max M1
10 dBm . 4

0 dBm [ ~

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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Reference No.: WTS16S0551424E

1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

Page 26 of 40

RBW 3 MHz
VBW 10 MHz
SWT 2.5ms

Mode: TX O-QPSK Channel 8

M1[1]

2.440557000 GHz

8.76 dBm

[
20 dBm

10 dBm

M1

1

10 dBT'u

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm
]

CF 2.44 GHz

Span 9.0 MHz

1Pk
Max

Mode: TX O-QPSK Channel 16

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

RBW 3 MHz

VBW 10 MHz
SWT 2.5ms

M1[1]

2.479479000 GHz

9.35 dBm

[
20 dBm

10 dBm

1

0 dBm [
T

-10 dBm

N

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBrin

CF 2.48 GHz

Span 9.0 MHz
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12 Power Spectral density

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r0 v03r05 April 8, 2016
12.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r05 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.

12.2 Test Result:

Test mode : TX O-QPSK
Power Spectral (dBm per 3kHz)
Low Channel Middle Channel High Channel
-4.93 -4.14 -3.33
Limit: 8dBm per 3kHz

Mode: TX O-QPSK Low Channel

Offs 0.50 dB RBW 3 kHz
Att 35dB VBW 10 kHz M1[1] -4.93 dBm

Ref 25.50 dBm SWT 330ms 2.405125700 GHz

[
20 dBm

1Pk

Max
10 dBm

0 dBm

-10 dBm II|. |h| 4||i ||“

-20 dB

-30

dBm

|

dBm

-60 dBm

-70 dBm
|

CF 2.405 GHz Span 3.0 MHz

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



Reference No.: WTS16S0551424E Page 28 of 40

Mode: TX O-QPSK Middle Channel
Offs 0.50 dB RBW 3 kHz
Att 35 dB VBW 10 kHz M1[1] -4.14 dBm
Ref 25.50 dBm SWT 330ms 2.439940100 GHz
|
1Pk 20 dBm
Max
10 dBm
0 dBm{ H
-10 dBm Iy

CF 2.44 GHz

Span 3.0 MHz

Mode: TX O-QPSK High Channel
Offs 0.50 dB RBW 3 kHz
Att 35 dB VBW 10 kHz M1[1] -3.33 dBm
Ref 25.50 dBm SWT 330ms 2.479946100 GHz
|
1Pk 20 dBm
Max
10 dBm

L

CF 2.48 GHz

Span 3.0 MHz
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13 Conducted Spurious Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05 April 8, 2016
13.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r05 section 12.2

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:

Below 30MHz: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

Above 30MMHz: RBW = 1MHz, VBW = 3MHz, Sweep = auto

Detector function = peak, Trace = max hold

13.2 Test Result:

PASS

9KHz — 30MHz
Mode: TX O-QPSK Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -40.44 dBm

Ref 10.50 dBm SWT 5nms 578.000000000 kHz
1Pk
Max UdBlTl

-10 dBm

-20 dBm

Start 9.0 kHz Stop 30.0 MH=z
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Mode: TX O-QPSK Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.58 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

Start 9.0 kHz Stop 30.0 MH=z

Mode: TX O-QPSK High Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.86 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

0 dBm

-SRI dBm

-60 dBm dhv"w
’ W"‘W‘-WWM. ATV RIS P T
-70 dBm

-80 dBm

|

Start 9.0 kHz Stop 30.0 MH=z
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Above 30MHz
Mode: TX O-QPSK Low Channel

Agilent Spectrum Analyzer - Swept SA
0 RL i

arker ) z TR
Marker 1 24.700360000000 GHz A X n::lﬂ:l?ﬂ;ﬂo
IF Gl ALt

incl ow

Ref Offset 0.5 dB
Ref 10.50 dBm

PR T
o Pl

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 6247 ms (1001 pts)

MES €3 Query INTERRUPTED

Mode: TX O-QPSK Middle Channel

Agilent Spectrum Analyzer - Swept SA
0 RL i : EEN o
P —— z Avg Typa: Log-Pur
Marker 1 24.700360000000 GHz B rrgFrerun n:;u:l?ﬂoﬁo
IFGain:Low Atten: 20 4B

Ref Offset 0.5 dB
Ref 10.50 dBm

Lom e M
-LJ.J-\_}"M“"'- S e \t_..q'-..-“ -

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 6247 ms (1001 pts)

M €3 Query INTERRUPTED ETATUS
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Mode: TX O-QPSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL

arker 1 2 ) z T
Marker 1 24.750300000000 GHz B — TisFreshun h::lﬂ:l?ﬂ;ﬂo
IFGaincL ow Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

sty

aanrt s
.

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 6247 ms (1001 pts)

MES €3 Query INTERRUPTED
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14 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 Integrated Antenna for ZigBee ,fulfill the requirement of this section.
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15 Photographs —Test Setup
15.1 Radiated Emission

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

'\z' y

- |

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
16.1 External Photos Model SH-GWAYL40A
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IoT GateWay [
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16.2 Internal Photos Model SH-GWAYL40A
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