TEST REPORT

Reference No. ........ccceeeneee. . WTS16S0754770-2E V1

FCCID.oooveeeeeee e : RR3SH-GWAYL40A

Applicant .......ccccooviieennnn. : Li Seng Technology Limited

Address : 9/F, Shiu Fung Hong Building, 239-241 Wing Lok Street, Sheung

Wan, Hong Kong
Manufacturer ..................... : Li Seng Technology Limited
9/F, Shiu Fung Hong Building, 239-241 Wing Lok Street, Sheung

Address ...coooceveeeeiiee : Wan, Hong Kong

Product Name.................... : loT GateWay
SH-GWAYL40A, SH-GWAYXXXX-XX, (where the first ‘X'=L/C, the

Model NO. ...ooooviiieeiiiiieee . second ‘X'=4-9, the third and forth ‘X’=0A-ZZ, the fifth X’=A-Z, the
sixth ‘X’=1-9 or A-Z)

Brand .......ccoooeeeieeiiiiiie. : liseng

Standards.......cccccceeeeiiiinnns : FCC CERA7 Part 15 C Section 15.247:2015

Date of Receipt sample..... : Jul. 02, 2016

Date of TeSt.....c.ccceevuvvnneeen. : Jul. 03 — Aug. 27, 2016

Date of Issu€........cccuuvuue... : Sep. 28, 2016

Test Result......ccoccveveennen. : Pass

Remarks:

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company.

The report would be invalid without specific stamp of test institute and the signatures of compiler and
approver.

Prepared By:
Waltek Services (Shenzhen) Co., Ltd.
Address: 1/F., Fukangtai Building, West Baima Road, Songgang Street, Baoan District, Shenzhen,
Guangdong, China
Tel :+86-755-83551033
Fax:+86-755-83

Tested by:
@ Z 2h 953
Zero Zhou / Test Engineer Philo Zhong / Manager

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 1 of 87



Reference No.: WTS16S0754770-2E V1

2 Test Summary

Page 2 of 87

Test Items Test Requirement Result
15.247

Radiated Emissions 15.205(a) PASS

15.209(a)
Conducted Emissions 15.207(a) PASS
Conducted Spurious Emissions 15.247(d) PASS
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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General Information

5.1 General Description of

Product Name:

Model No.:

Model Difference:

Operation Frequency:

The Lowest Oscillator:

Antenna Gain:

Type of modulation:

5.2 Details of E.U.T.

E V1 Page 6 of 87
E.U.T.
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-Z)

Only the model name is different, he model SH-GWAYL40A is the
tested sample.

802.11b/g/n HT20: 2412MHz ~ 2462MHz,

802.11n HT40: 2422MHz~2452MHz
25MHz
2 dBi for WIFI

IEEE 802.11b (CCK/QPSK/BPSK,11Mbps max.)

IEEE 802.11g (BPSK/QPSK/16QAM/64QAM,54Mbps max.)

IEEE 802.11n (BPSK/QPSK/16QAM/64QAM,HT20:108Mbps max.,
HT40:150Mbps max.)

Technical Data: DC 5V, 1.0A
5.3 Channel List
Channel Frequency Channel Frequency Channel Frequency | Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2412 2 2417 3 2422 4 2427
5 2432 6 2437 7 2442 8 2447
9 2452 10 2457 11 2462 12 -

Waltek Services (Shenzhen) Co.,Ltd.
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54 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test ltems Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 X
. 802.11¢g 54 Mbps 1/6/11 X
Maximum Peak Output Power
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 X
802.11¢g 54 Mbps 1/6/11 X
Power Spectral Density
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/11 X
802.11¢g 54 Mbps 1/11 X
Frequency Range
802.11n HT20 108 Mbps 111 X
802.11n HT40 150 Mbps 3/9 X
802.11b 11 Mbps 1/6/11 X
. ) o 802.11¢g 54 Mbps 1/6/11 X
Transmitter Spurious Emissions
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X

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 .

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, October 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.
http://www.waltek.com.cn



Reference No.: WTS16S0754770-2E V1

6

6.1 Equipments List

Page 8 of 87

Equipment Used during Test

Conducted Emissions Test Site 1#

Last

Item Equipment Manufacturer Model No. Serial No. Calibration 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
Conducted Emissions Test Site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Sep.15,2015 | Sep.14,2016
2. LISN SCHWARZBECK | NSLK 8128 8128-289 Sep.15,2015 | Sep.14,2016
3. Limiter York MTS-IMP-136 | 28 2)2)2;001' Sep.15,2015 | Sep.14,2016
4, Cable LARGE RF300 - 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
2 Active Loop Antenna Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
3 T”'Oirire%andaba”d SCHWARZBECK | VULB9163 336 Apr.19,2016 | Apr.18,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.15,2015 | Sep.14,2016
5 Broa/‘i;:::ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.19,2016 | Apr.18,2017
6 Broa/‘i;:::ga"'om 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
g | TriegBroadband | sopwaRZBECK | VULBO160 | 9160-3325 | Sep.152015 | 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

Waltek Services (Shenzhen) Co.,Ltd.
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RF Conducted Testing

Last Calibration
ltem Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
Spectrum Analyzer
2 R&S FSL6 100959 Sep.15,2015 | Sep.14,2016
(9k-6GHz)
Signal Analyzer
3. Agilent N9O10A  |MY50520207 | Sep-15,2015 | Sep.14,2016
(9k~26.5GHz)
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)
Radiated Spurious Emissions test
+5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test 1 3.64 dB (AC mains 150KHz~30MHz)
6.4 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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7 Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class/Severity:
Limit:

Detector:
7.1 E.U.T. Operation

Operating Environment :
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation :

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5SMHz
60 dBuV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

21.5°C
51.9 % RH
101.2kPa

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.

 'EUT

Receiver

PC System

.._)l

10.8m

El:50Q Terminator

7.3 Measurement Description

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.
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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 dBuV
Limit: —_—
AVE: —
r.J T S N U N VAU R ST RN A S WUt SR OY N SR S AU S N S
51}
a0
A0
30 ' f
: &\LM ﬂy W’
20 Z Y w*w*ﬁ’ww@ww%"‘”w \P
LN SRR S S S S S S USROS SUSPU RUN SU S SR S L [ AL
00 ' R i ' IR EEEE '
0.150 05 5 30.0 MHz
Freq. Reading | Factor Result Limit |Margin
No.- | (MHz) | (dBuv) | (dB) | (dBuV) | dBuV |(dB) |°eector| Remark
1 01940 4713 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 | 1855 AVG
5 0.3339| 3365 10.29 43.94 59.35 | -1541( QP
6 0.3339| 16.94 10.29 27.23 4935 | -22.12 AVG
7 0.3940| 2842 10.27 38.69 57.98 | -19.29( QP
8 03940 13.31 10.27 23.58 47.98 | -24 401 AVG
9 14780 18.80 10.43 29.23 56.00 | -26.77( QP
10 14780 11.89 10.43 2232 46.00 | -23.68 AVG
1 3.8500( 31.31 10.51 41.82 56.00 | -14.18( QF
12 38500 21.20 10.51 3171 46.00 | -14.29( AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.1

Waltek Services (Shenzhen) Co.,Ltd.

Radiated Emissions

Test Requirement:

Test Method:

Page 13 of 87

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/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 20log'®®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®®
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 test data were shown in the report.

http://www.waltek.com.cn
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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°

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°

Turn Table
Absorbers

ombining
NEelWOIrK

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........ccccviiiiiiiiieeieeee e, Auto
IF Bandwidth.............cooooeiiiiiee 10kHz
Video Bandwidth............cccoveeiiiiiiiiiiee. 10kHz
Resolution Bandwidth...........cccccoovvviiiiiinnnes 10kHz
30MHz ~ 1GHz
Sweep Speed........occiiiiiiiee e Auto
DeteCtor.....omeeeee s PK
Resolution Bandwidth............c.cccocevviviinnnnne, 100kHz
Video Bandwidth............cccoveeiiiiiiiiiieee. 300kHz
Above 1GHz
Sweep Speed ..o Auto
DeteCtor ... PK
Resolution Bandwidth............ccccoevvviiiiiinnnes 1TMHz
Video Bandwidth...........cccveeiiiiiiiin. 3MHz
DeteCtor ... Ave.
Resolution Bandwidth............cccoevvviiiiiinnnnes 1TMHz
Video Bandwidth...........ccccuvveiiiiiiiiiie . 10Hz

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

1. The EUT is placed on a turntable, which is above ground plane.

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.

85 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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Reference No.: WTS16S0754770-2E V1

8.6 Summary of Test Results

Test Frequency : 9kHz to 30MHz

Page 17 of 87

The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 18GHz

RX Antenna FCC Part

Frequency Eecei_ver Detector t-;l:)rlg Corrected Corrected 1524712097205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz

178.05 20.29 QP 210 1.5 H 10.62 30.91 43.53 -12.62
178.05 20.48 QP 158 1.1 \Y 10.62 31.10 43.53 -12.43
4824.00 54.76 PK 347 1.6 \Y -1.05 53.71 74.00 -20.29
4824.00 42.14 Ave 347 1.6 \Y -1.05 41.09 54.00 -12.91
7236.00 53.55 PK 116 1.8 H 1.32 54.87 74.00 -19.13
7236.00 42.54 Ave 116 1.8 H 1.32 43.86 54.00 -10.14
2328.38 46.47 PK 83 1.7 \Y -13.19 33.28 74.00 -40.72
2328.38 37.06 Ave 83 1.7 \Y -13.19 23.87 54.00 -30.13
2369.64 43.83 PK 188 1.6 H -13.11 30.72 74.00 -43.28
2369.64 37.39 Ave 188 1.6 H -13.11 24.28 54.00 -29.72
2496.29 42.11 PK 305 1.1 \Y -13.07 29.04 74.00 -44.96
2496.29 37.66 Ave 305 1.1 \Y -13.07 24.59 54.00 -29.41

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS16S0754770-2E V1

Page 18 of 87

RX Antenna FCC Part

Frequency Eecei_ver Detector ’LL;:IZ Corrected Corrected 15:2477209/205
sading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Middle Channel 2437MHz

178.05 21.87 QP 192 1.1 H 10.62 32.49 43.53 -11.04
178.05 18.39 QP 235 1.3 \ 10.62 29.01 43.53 -14.52
4874.00 52.70 PK 287 1.6 \ -0.63 52.07 74.00 -21.93
4874.00 42.92 Ave 287 1.6 \Y -0.63 42.29 54.00 -11.71
7311.00 52.75 PK 36 1.8 H 2.22 54.97 74.00 -19.03
7311.00 40.76 Ave 36 1.8 H 2.22 42.98 54.00 -11.02
2340.21 45.81 PK 71 1.9 \Y -13.34 32.47 74.00 -41.53
2340.21 38.96 Ave 71 1.9 \ -13.34 25.62 54.00 -28.38
2384.19 43.65 PK 186 1.1 H -13.27 30.38 74.00 -43.62
2384.19 37.07 Ave 186 1.1 H -13.27 23.80 54.00 -30.20
2496.81 43.15 PK 187 1.4 \Y -13.05 30.10 74.00 -43.90
2496.81 37.53 Ave 187 1.4 \ -13.05 24.48 54.00 -29.52
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RX Antenna FCC Part

Frequency I;ecei_v er Detector ’;I;é)rlg Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: High Channel 2462MHz

178.05 22.53 QP 245 1.1 H 10.62 33.15 43.53 -10.38
178.05 18.63 QP 211 2.0 \ 10.62 29.25 43.53 -14.28
4924.00 52.58 PK 322 1.5 \ -0.23 52.35 74.00 -21.65
4924.00 41.15 Ave 322 1.5 \Y -0.23 40.92 54.00 -13.08
7386.00 50.53 PK 16 1.3 H 2.75 53.28 74.00 -20.72
7386.00 41.75 Ave 16 1.3 H 2.75 44.50 54.00 -9.50
2321.50 46.28 PK 323 1.9 \ -13.24 33.04 74.00 -40.96
2321.50 37.79 Ave 323 1.9 \Y -13.24 24.55 54.00 -29.45
2353.62 43.27 PK 75 1.2 H -13.19 30.08 74.00 -43.92
2353.62 37.29 Ave 75 1.2 H -13.19 2410 54.00 -29.90
2498.57 43.56 PK 233 1.9 \ -13.10 30.46 74.00 -43.54
2498.57 38.62 Ave 233 1.9 \ -13.10 25.52 54.00 -28.48
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FCC Part
Frequency Eecei_ver Detector t-la::érlg e Corrected Corrected 15.2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin
(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
11g: Low Channel 2412MHz
178.05 20.21 QP 343 1.3 H 10.62 30.83 43.53 -12.70
178.05 20.39 QP 145 1.1 \Y 10.62 31.01 43.53 -12.52
4824.00 51.61 PK 130 1.2 \Y -1.03 50.58 74.00 -23.42
4824.00 44.78 Ave 130 1.2 \ -1.03 43.75 54.00 -10.25
7236.00 54.29 PK 6 1.1 H 1.31 55.60 74.00 -18.40
7236.00 42.22 Ave 6 1.1 H 1.31 43.53 54.00 -10.47
2320.36 45.97 PK 155 1.2 \Y -13.20 32.77 74.00 -41.23
2320.36 39.09 Ave 155 1.2 \ -13.20 25.89 54.00 -28.11
2361.50 44.64 PK 143 1.2 H -13.12 31.52 74.00 -42.48
2361.50 37.06 Ave 143 1.2 H -13.12 23.94 54.00 -30.06
2485.81 43.99 PK 145 1.1 \Y -13.54 30.45 74.00 -43.55
2485.81 38.31 Ave 145 1.1 \Y -13.54 24.77 54.00 -29.23
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RX Antenna FCC Part

Frequency I;ecei_v er Detector t-gi)rlg Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Middle Channel 2437MHz

178.05 22.23 QP 65 1.4 H 10.62 32.85 43.53 -10.68
178.05 19.79 QP 238 1.5 \ 10.62 30.41 43.53 -13.12
4874.00 54.62 PK 308 1.7 \ -0.64 53.98 74.00 -20.02
4874.00 40.95 Ave 308 1.7 \Y -0.64 40.31 54.00 -13.69
7311.00 52.95 PK 28 1.1 H 2.19 55.14 74.00 -18.86
7311.00 43.53 Ave 28 1.1 H 2.19 45.72 54.00 -8.28
2340.78 46.32 PK 341 2.0 \ -13.27 33.05 74.00 -40.95
2340.78 39.46 Ave 341 2.0 \Y -13.27 26.19 54.00 -27.81
2368.61 42.76 PK 201 1.2 H -13.19 29.57 74.00 -44 .43
2368.61 37.86 Ave 201 1.2 H -13.19 24.67 54.00 -29.33
2494.85 44.29 PK 68 1.9 \ -13.06 31.23 74.00 -42.77
2494 .85 36.53 Ave 68 1.9 \ -13.06 23.47 54.00 -30.53
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FCC Part
Frequency I;ecei_v er Detector t-gi)rlg e Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
11g: High Channel 2462MHz
178.05 20.82 QP 359 1.4 H 10.62 31.44 43.53 -12.09
178.05 18.43 QP 271 1.3 \ 10.62 29.05 43.53 -14.48
4924.00 51.12 PK 8 1.0 \ -0.21 50.91 74.00 -23.09
4924.00 40.88 Ave 8 1.0 \ -0.21 40.67 54.00 -13.33
7386.00 51.64 PK 287 1.1 H 2.76 54.40 74.00 -19.60
7386.00 41.64 Ave 287 1.1 H 2.76 44.40 54.00 -9.60
2339.65 45.24 PK 235 1.1 \ -13.51 31.73 74.00 -42.27
2339.65 39.08 Ave 235 1.1 \ -13.51 25.57 54.00 -28.43
2354.25 43.16 PK 288 14 H -13.25 29.91 74.00 -44.09
2354.25 38.77 Ave 288 1.4 H -13.25 25.52 54.00 -28.48
2493.75 43.35 PK 274 1.4 \ -13.24 30.11 74.00 -43.89
2493.75 38.80 Ave 274 1.4 \Y -13.24 25.56 54.00 -28.44
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FCC Part
Frequency I;ecei_v er Detector t-gi)rlg e Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
n20: Low Channel 2412MHz
178.05 22.61 QP 157 1.4 H 10.62 33.23 43.53 -10.30
178.05 20.07 QP 13 1.8 \Y 10.62 30.69 43.53 -12.84
4824.00 54.60 PK 293 1.9 \ -1.05 53.55 74.00 -20.45
4824.00 43.82 Ave 293 1.9 \ -1.05 42.77 54.00 -11.23
7236.00 51.06 PK 274 1.2 H 1.34 52.40 74.00 -21.60
7236.00 43.31 Ave 274 1.2 H 1.34 44.65 54.00 -9.35
2342.46 46.07 PK 67 1.9 \ -13.24 32.83 74.00 -41.17
2342.46 39.01 Ave 67 1.9 \ -13.24 25.77 54.00 -28.23
2386.92 42.60 PK 24 14 H -13.15 29.45 74.00 -44.55
2386.92 37.59 Ave 24 1.4 H -13.15 24.44 54.00 -29.56
2497.91 42.99 PK 304 1.5 \ -13.50 29.49 74.00 -44.51
2497.91 38.05 Ave 304 1.5 \ -13.50 24.55 54.00 -29.45
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FCC Part

Frequency Eecei_ver Detector t-la::érlg e Corrected Corrected 15:2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: Middle Channel 2437MHz

178.05 20.65 QP 216 1.0 H 10.62 31.27 43.53 -12.26
178.05 18.63 QP 99 2.0 \Y 10.62 29.25 43.53 -14.28
4874.00 51.62 PK 355 1.5 \Y -0.62 51.00 74.00 -23.00
4874.00 40.57 Ave 355 1.5 \ -0.62 39.95 54.00 -14.05
7311.00 54.36 PK 303 1.1 H 2.14 56.50 74.00 -17.50
7311.00 40.90 Ave 303 1.1 H 2.14 43.04 54.00 -10.96
2316.63 46.62 PK 327 1.9 \Y -13.24 33.38 74.00 -40.62
2316.63 37.30 Ave 327 1.9 \ -13.24 24.06 54.00 -29.94
2367.14 43.73 PK 333 1.1 H -13.20 30.53 74.00 -43.47
2367.14 36.70 Ave 333 1.1 H -13.20 23.50 54.00 -30.50
2488.77 44.67 PK 42 1.5 \Y -13.05 31.62 74.00 -42.38
2488.77 38.38 Ave 42 1.5 \Y -13.05 25.33 54.00 -28.67
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FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 152471209720
eading Angle | Height | Polar Factor Amplitude | |imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: High Channel 2462MHz

178.05 21.30 QP 43 1.5 H 10.62 31.92 43.53 -11.61
178.05 20.47 QP 209 1.7 \Y 10.62 31.09 43.53 -12.44
4924.00 50.55 PK 180 1.9 \ -0.23 50.32 74.00 -23.68
4924.00 41.27 Ave 180 1.9 vV -0.23 41.04 54.00 -12.96
7386.00 53.75 PK 0 1.7 H 2.72 56.47 74.00 -17.53
7386.00 41.31 Ave 0 1.7 H 2.72 44.03 54.00 -9.97
2332.44 45.17 PK 276 1.2 \ -13.46 31.71 74.00 -42.29
233244 37.83 Ave 276 1.2 vV -13.46 24.37 54.00 -29.63
2384.52 43.69 PK 85 1.5 H -13.17 30.52 74.00 -43.48
2384.52 36.04 Ave 85 1.5 H -13.17 22.87 54.00 -31.13
2493.61 42.37 PK 265 14 \Y -13.32 29.05 74.00 -44.95
2493.61 36.21 Ave 265 14 \Y -13.32 22.89 54.00 -31.11
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FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 152471209720
eading Angle | Height | Polar Factor Amplitude | |imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

n40: Low Channel 2422MHz

178.05 22.61 QP 61 14 H 10.62 33.23 43.53 -10.30
178.05 20.68 QP 157 1.0 \ 10.62 31.30 43.53 -12.23
4824.00 53.91 PK 243 1.2 \ 1.06 54.97 74.00 -19.03
4824.00 42.15 Ave 243 1.2 Vv 1.06 43.21 54.00 -10.79
7236.00 54.26 PK 349 1.7 H 1.33 55.59 74.00 -18.41
7236.00 42.36 Ave 349 1.7 H 1.33 43.69 54.00 -10.31
2328.19 45.23 PK 210 1.6 \ -13.20 32.03 74.00 -41.97
2328.19 38.27 Ave 210 1.6 Vv -13.20 25.07 54.00 -28.93
2388.00 42.21 PK 300 1.3 H -13.16 29.05 74.00 -44.95
2388.00 36.91 Ave 300 1.3 H -13.16 23.75 54.00 -30.25
2488.50 43.76 PK 230 1.7 \Y% -13.49 30.27 74.00 -43.73
2488.50 38.22 Ave 230 1.7 \Y -13.49 24.73 54.00 -29.27

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS16S0754770-2E V1 Page 27 of 87
FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 152471209720
eading Angle | Height | Polar Factor Amplitude | |imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

n40: Middle Channel 2437MHz

223.59 44 .47 QP 256 1.1 H -11.62 32.85 46.00 -13.15
223.59 35.31 QP 114 1.7 \ -11.62 23.69 46.00 -22.31
4874.00 47.77 PK 194 14 \ -0.62 47.15 74.00 -26.85
4874.00 41.78 Ave 194 14 vV -0.62 41.16 54.00 -12.84
7311.00 42.52 PK 72 1.9 H 2.21 4473 74.00 -29.27
7311.00 39.79 Ave 72 1.9 H 2.21 42.00 54.00 -12.00
2325.32 45.59 PK 74 1.2 \ -13.19 32.40 74.00 -41.60
2325.32 38.54 Ave 74 1.2 Vv -13.19 25.35 54.00 -28.65
2371.14 44.67 PK 179 1.3 H -13.14 31.53 74.00 -42.47
2371.14 38.63 Ave 179 1.3 H -13.14 25.49 54.00 -28.51
2490.72 44.19 PK 176 2.0 \Y -13.08 31.11 74.00 -42.89
2490.72 38.59 Ave 176 2.0 \Y -13.08 25.51 54.00 -28.49
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FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 152471209720
eading Angle | Height | Polar Factor Amplitude | |imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

n40: High Channel 2452MHz

223.59 43.58 QP 284 1.3 H -11.62 31.96 46.00 -14.04
223.59 36.11 QP 141 1.5 \ -11.62 24.49 46.00 -21.51
4904.00 47.65 PK 268 1.3 \ -0.24 47.41 74.00 -26.59
4904.00 41.40 Ave 268 1.3 vV -0.24 41.16 54.00 -12.84
7356.00 4342 PK 309 1.2 H 2.84 46.26 74.00 -27.74
7356.00 40.29 Ave 309 1.2 H 2.84 43.13 54.00 -10.87
2315.80 45.02 PK 99 1.4 \ -13.19 31.83 74.00 -42.17
2315.80 37.61 Ave 99 14 Vv -13.19 24.42 54.00 -29.58
2357.21 42.36 PK 327 1.0 H -13.14 29.22 74.00 -44.78
2357.21 36.82 Ave 327 1.0 H -13.14 23.68 54.00 -30.32
2483.55 43.02 PK 18 1.9 \ -13.08 29.94 74.00 -44.06
2483.55 3712 Ave 18 1.9 \Y -13.08 24.04 54.00 -29.96

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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Test Frequency : Above 1GHzRemark: only the worst data (802.11n HT40 mode) were reported

Low Channel — Horizontal

1200 dBuVim
: i : i ; ; Limit —
120 ko SRS SRR R S S S LA —
o AN N T U R N SO —
0| U S O S R SN SO S—
a0
" AU S — TN —
&0 :
(]
40
30
200 ? ? ? ? ? ? ?
10000000 3400.00 H300.00 $200.00 10600.00 1300000 15940000 1780000 2020000 22600.0025000.00MH:
Freq. Reading | Factor Result Limit  [Margin
Detector | Remark
No. (MHz)  |(dBuvim)| (dB) |(dBuvim) |(aBuvim)| (aB) | S oo | "Em
2422100 | 13520 | -15.28 | 119.92 peak
2 4844000 | 54.12 | -2.11 52.01 7400 |-21.99] peak

Low Channel — Vertical

1300 dBUV/im
| | | | | T Gm —

|k SRS S N S S S L ave —
L e S SR T s R e SR
Y AU S N U U — S —
- U S —
" U S —
" — —
o T — —

2 | H | | | |
- A L D N R N [ R S, g omeeee I
w [ NS ARt
o ot R SR R SR R S— R —
IR o
10000000 3400.00 530000 $200.00 10600.00 13000.00 15400.00 1760000 2020000 22600.0025000.00 MH:

Freq. Reading Factor Result Limit |Margin
Detect: R rk
No. (MHz)  |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) | = oo | "emd
2422 600 | 13570 | -15.28 | 12042 peak
2 4844000 | 5462 | 211 | 5251 7400 | 2149 peak

Middle Channel — Horizontal
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1300 dBuWim

120 0-----
10|
B 111 A
9 : ? : : : : :
80 | |
2 | :
&0 I I I I I
50
40
30
200 : : : : : : :
1000.0000 3400.00 5800.00 8200.00 10600.00 1300000 1540000  17800.00 2020000 22600.0025000.00MH:
No. (I:ﬂrig) (Egﬂaif:r?) F(icst)or {dgif.:lr;) (détim’iftm} M{?jrag)m Detector ) Remark
1 2442000 | 13478 | 1531 | 119.47 peak
2 4884000 | 5409 | =211 | 5198 | 7400 | 2202| peak
Middle Channel — Vertical
1200 dBuW/im
| | | | T e —
120 bR AVE: —I
ol o AR U O L O
wol | S S S
% | |
80
7 | |
€0 : : : : : : :
50
40
2 | : | : :
200
10000000 340000 5800.00 8200.00 10600.00 1300000 1540000 17800.00 2020000 22600.0025000_ 00MH:
No. (':wrig) (Egﬂﬂi{:ﬁ) F(;éth)or {dgisvﬂ:n (dl!s_tiln\:’i’tm} M(?:E)m Detector | Remark
1 2442.800| 13578 | 1531 | 12047 peak
2 4884000 | 55.09 | 211 | 5298 | 7400 | -21.02| peak

High Channel - Horizontal
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100 dRuW/'m
120
110
100 : : : : :
% | |
a0 | |
) ———
6 | |
50
40
a0 : : | : :
20
10000000 340000 h800.00 8200.00 1060000 1300000 1540000 17800.00 2020000 22600.0025000.00MH:
No. (':wrle—‘g) 33333?.?) F(zég?r {dr‘l;isvl:lr:n (dl!s_tiln:’iftm} N:?irg)m Detector | Remark
1 2452000 | 13637 | -1533 | 121.04 peak
2 4904000 | 5232 | -155 | 5077 | 7400 |-23.23| peak
High Channel - Vertical
1300 dBuV/m
. H . . . Limit: —_—
120 |- >1-. ................ , ............ _ ............................................ AYG: e
S AR A M N TN M N
wl RS T T S A S N
2 | |
80 | |
7
&0
50
40
30
20.0 H H H H H H H
1000.0000 340000 H800.00 §200.00 10600.00 1300000 1940000 1780000 2020000 22600.0025000.00MH:
No. (Twrig) (Egﬁﬂm) F(:éth}or {dlgisxﬂlr:m) (dEIE_li:T\:’i'tm} h:?jg)m Detector | Remark
2452400 | 13587 | -15.33 | 12054 peak
2 4904000 | 5282 | -155 | 5127 | 7400 |-22.73| peak
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9 Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 DTS Meas Guidance v03r05 April 8, 2016
Test Result: PASS

Limit:

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
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).
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;

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

Detector function = peak, Trace = max hold
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9.2 Test Result
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9KHz — 30MHz
802.11b

Low Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.11 dBm
Ref 10.50 dBm SWT Sms 578.000000000 kHz
1Pk
Max 0 dBm
-60 dBm Moy VA Tl
IIN‘. e Y Al lr‘d Al h,“".r\i A
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -39.98 dBm
Ref 10.50 dBm SWT Sms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

- m W*wh'u'\a.
P e B AT S ATV MV I AU M
-70 dBm
-B0 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -39.09 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
1Pk
Max 0 dBm

o L
el

Las A LR

-80 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11g
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -38.94 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
20 dBm
-60 dBm b L
SR WP SR ATIETITN T N PREN P
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.53 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

-60 dBm ML P Yy
| ity PO ERVNT NP R R PRI (YT
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.81 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
max | © dBm

Start 9.0 kHz

Stop 30.0 MHz
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802.11n HT20

Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] -40.08 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm Mt b
TR VI PR
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] -40.01 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm t
T Aoiiind "’WWWLWMU'"’L"‘T A
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -42.16 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
1Pk
Max 0 dBm

-80 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11n HT40
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.68 dBm
Ref 10.50 dBm SWT 5ms 697.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm “M'WA%M
| T L PR YN AL AA A ol
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.69 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
1
O dBIII
_S i
-60 dBm l‘?—WM
| RS TN WP KPR Y TT Ere
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.90 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

Al b HAM oA AN AA hdAngan]
-70 dBm
-B0 dBm
Start 9.0 kHz Stop 30.0 MHz
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Above 30MHz
802.11b

Low Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL [ 7] » 7 16
arker 1 2. 2" z Avg Type: Log-Pwr
Marker 1 24.625450000000 GHz — Trig: Fres Run A:’JH;-:'M;?O
Atten: 20 dB

Fundamental Ref 10.50 dBm

i M,
W o Cadadiuatie

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

st €3 Cuery INTERRUPTED

Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL

arker 1 24.625450 z - A T Loy P
Marker 1 24.625450000000 GHz W vgFresfun A:JH:I’d.;ﬂ;r?o
IF Gain:Low Atten: 20 dB

Fundamental _ Refomsstos d

Ref 10.50 dBm

Y Pl et baraart
g I ¢ e W
a Lok 1A b gt el
‘-':'-._1,}\“&_.-;‘,_,-'ﬂ._.'.a"-J“‘ g et it

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

st €3 Cuery INTERRUPTED
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High Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL [ 7] » 7 16
arker 1 2. - z Avg Type: Log-Pwr
Marker 1 24.675390000000 GHz — Trig: Fres Run A:’JH;-:'M;?O
Atten: 20 dB

Fundamental Ref Offset 0.5 dB

Ref 10.50 dBm

’ S
..._.l.__l mwl,._..d,r.l‘ ety s 1 i ™ Wbyt
o o

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

st €3 Cuery INTERRUPTED

802.11g

Low Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL

T T . Avg Type: Log-Pwr
Display Line -15.28 dBm - Trig: Fres Run AvglHold> 10110
Atten: 20 dB

Ref Offset 0.5 dB

Fundamenta| Iv Ref 10.50 dBm

.a‘»deh.,..-x.klﬁ‘..u.*ﬁk,-"-;, A A AP e

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

st €3 Cuery INTERRUPTED
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Middle Channel
Agilont Spocirum Analyzor - Swept SA

e L P 163 11:14:96 AM Sep 27, 2018

arker c ) Ava Typs: Log-Par TRACE
Marker 1 3.650650000000 GHz e = Troon M?le.ﬂmo ca]
IFGain:Low Atten: 20 dB DT

Ref Offset 0.5 dB

Ref 10.50 dBm
Fundamental
" I " Mgty A
“_‘A!-!-\‘--\' -q.t‘-pr:ﬂ\»\_.‘_a\_.- AN LW -‘;‘J"r‘
Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 6247 ms (1001 pts)
usa €3 Query INTERRUPTED
High Channel
Agilont Spectrum Analyzor - Swept SA
2 RL [ 7] ' I 15, 11:15:20 AM Sop 27, 2016
arker Avg Type: Log-Pwr TR
Marker 1 3.650650000000 GHz — Trig: Fres Run A:JH:I‘:.:H;?O i
Atten: 20 dB T
Ref Offset 0.5 dB Mkr1
Ref 10.50 dBm
Fundamental

[
# Mgy s o, ]
e — e, e s

Lyt

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

st €3 Cuery INTERRUPTED
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802.11n HT20

Low Channel

Agllont Spoctrum Analyror - Swopt SA
L K 7 NEE: I, 10
arker Avg Typa: Leg-Pur
Marker 1 3.625680000000 GHz — Trig: Fres Run a:JHm.:ﬂ;r?o
Atten: 20 dB

Fundamental Ref Offset0.5 d8

Ref 10.50 dBm

doiet!

L

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

st €3 Cuery INTERRUPTED

Middle Channel

Agllont Spoctrum Analyror - Swopt SA
L K 2 MEE, o
ispl: ine -16. Avg Typa: Log-Pwr
Display Line -16.24 dBm n Trig: Free Run Avg|Heldz 1010
Atten: 20 dB

Ref Offset 0.5 dB Mkr1

Fundarnental Iv  Ref 10.50 dBm

1 d, |
. Tt i b
JJ‘.-J‘.A-'iwﬂA.»‘Lf,I’-AA M L 2 N

Sau

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

st €3 Cuery INTERRUPTED
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High Channel
Agllont Spoctrum Analyror - Swopt SA
2 RL [ 7 » P 16
i F i - Avg Type: Log-Pwr
Display Line -16.24 dBm - Trig: Free Run A:JHm':ﬂ;r?o
Atten: 20 dB
Ref Offset 0.5 dB Mkr1
Ref 10.50 dBm
Fundamental
" M
) oo fphret s
"“‘,.w*-V“"“""L“‘“-’"W‘ﬁ.'ﬂ"'u‘,
Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 6247 ms (1001 pts)
usa €3 Query INTERRUPTED
802.11n HT40
Low Channel
Agllont Spoctrum Analyror - Swopt SA
2 RL [ 7 » P 16
arl r Avg Type: Log-Pwr
Marker 1 3.650650000000 GHz — Trig: Fres Run A:JH:I‘:.M;I‘?O
Atten: 20 dB
Fundamental Rof Offset08 4B

Ref 10.50 dBm

L
Wit
M P T ey
| USRI UAN oo LA
'-H_M.l'n._“;‘-.s."‘.'qn,'.‘_r'.p s M

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

st €3 Cuery INTERRUPTED
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Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL

arknr 1 3 F ] — * Ava Trpe: Log-Pwr
Marker 13.650650000000GHz S gl et
Atten: 20 dB

Ref Offset 0.5 dB

Fundamental Ref 10.50 dBm

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

st €3 Cuery INTERRUPTED

High Channel

Agllont Spoctrum Analyror - Swopt SA
L K 2 MEE, o
ispl: ine -16. Avg Typa: Log-Pwr
Display Line -16.24 dBm n Trig: Free Run Avg|Heldz 1010
Atten: 20 dB

Ref Offset 0.5 dB Mkr1

Ref 10.50 dBm

Fundamental

1 PO i S PSP
|-.~*..m. T B 4 T Nt
ol T At

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

st €3 Cuery INTERRUPTED
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10 Band Edge Measurement

Test Requirement:
Test Method:
Test Limit:

Test Mode:

10.1 Test Produce

FCC CFR47 Part 15 Section 15.247

558074 D01 DTS Meas Guidance v03r05

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)).

Transmitting

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its

antenna terminal to measurem

ent instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitud

e appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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10.2 Test Result

Test result plots shown as follows:

®

"

Batt Ref 15.50 dBm

1Rm
Max

Offs 0.50 dB
Att 25dB

TX 11b: Band edge-left side

* RBW 100 kHz
*VBW 300 kHz

SWT 15nms

Page 46 of 87

M2[1]

-43.18 dBm

2.399490000 GHz

M1[1]

|
10 dDIII

0 dem D1 1.350 dBm

-47.19 dBm

2.400000000 GHz

-10 dBm

-20 dBm

30 dBm—02 -28.650

-40 dBm

dBm:

L]

-50 dBm

T

uw.gm}}ywww

-70 dBm

-80 dBm

F1

|

Start 2.31 GHz

Stop 2.432 GHz

Offs 0.50 dB * RBW 100 kHz
“Att 25 dB * VBW 300 kHz M2[1] -51.06 dBm
Batt Ref 15.50 dBm SWT 10ms 2.489060000 GHz
| M1[1] -51.08 dBm
1Rm | 10 9B 2.483500000 GHz
Max D1 4.120 dBm
0 dBm JJ}}}“HUHUAT
-20 dBm :
D2 -25.880 dBm 1
-30 dBm )Jf
-40 dBm
-5 m ‘,f‘} kmr’\l‘m }I:l m
el oy,
-60 dBm
-70 dBm
-80 dBm F1
L i
Start 2.442 GHz Stop 2.5 GHz

TX 11b: Band edge-right side
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TX 11g: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 25 dB * VBW 300 kHz M2[1] -46.43 dBm
Batt Ref 15.50 dBm SWT 15ms 2.399000000 GHz
R | M1[1] -46.11 dBm
1Rm | 10 9B 2.400000000 GHz
Max ‘
+0-dBrD1 -10,200 dBm ‘vwlr\um,_
-20 dBm
-30 dBm \
—46-dBm—D2 -40.200 dBm W \
-50 dBm '} ‘L]M
PP YT T eSIVIL TR WA PR T RPN 1 Lt g o TR
-70 dBm
-B0 dBm Fi
|

Start 2.31 GHz

Stop 2.432 GHz

TX 11g: Band edge-right side

Offs 0.50 dB * RBW 100 kHz

“Att 25 dB “ VBW 300 kHz M2[1] -55.87 dBm

Batt Ref 15.50 dBm SWT 10rms 2.485470000 GHz

| M1[1] -56.57 dBm

1Rm | 10 9B 2.483500000 GHz
Max

—H—J—dBTDl -10 I99_0 dBW
-20 dBm

sk E
|/ \

*%—dBT—DZ -40.090 dBmy ik
M \%
|

T et
-60 dBm
-70 dBr|'n
-80 dBrlr. IF]l
Start 2.442 GHz Stop 2.5 GHz
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TX 11n HT20: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
At 25 dB  VBW 300 kHz M2[1] -45.72 dBm
patt Ref 15.50 dBm SWT 15ms 2.399730000 GHz
| M1[1] -43.99 dBm
1Rm | 10 9B 2.400000000 GHz
Max ‘
—'1-0—‘151|301 -11.030 dBrvi {. T
-20 dBm j ]\
-30 dBm j \
MT‘ZDz -41.030 dBni ﬁg \\
-50 dBm " g
-JH-@%L e S :
-70 dBm
-80 dBm Fll
l

Start 2.31 GHz Stop 2.432 GHz

TX 11n HT20: Band edge-right side

Offs 0.50 dB  RBW 100 kHz
At 25 dB * VBW 300 kHz M2[1] -54.75 dBm
Batt Ref 15.50 dBm SWT 10ms 2.484540000 GHz
| M1[1] -55.00 dBm
1Rm | 10 9B 2.483500000 GHz
Max
—6-dBrD1 -10 loo'dB'lllwm
-20 dBm j[
-30 dBm

/

[—40dBm—D2 -40.100 dBm

%Jm

'[’l‘whmn o
-60 dBr|r.

-70 dBm

-80 dBrlr. IF]l

Start 2.442 GHz Stop 2.5 GHz

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




Reference No.: WTS16S0754770-2E V1

"

Batt

1Rm
Max

Page 49 of 87

TX 11n HT40: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
Att 25 dB * VBW 300 kHz M2[1] -49.02 dBm
Ref 15.50 dBm SWT 15ms 2.399420000 GHz
| M1[1] -47.19 dBm

10 d”"" 2.400000000 GHz
-10 dBm

D1 -13.960 dBm o
-20 dBm r www
-30 dBm \
-40 dBm l

D2 -43.960 dBm I‘;F \

=50 dBITl EJI \l“-
M!u TIPSR S TAPNY (PR (Orarsy | -\«JM
-70 dBm
-80 dBm Fll

l

Start 2.31 GHz

Stop 2.452 GHz

"

Batt

1Rm
Max

TX 11n HT40: Band edge-right side

Offs 0.50 dB * RBW 100 kHz

Att 25 dB * VBW 300 kHz M2[1] -53.96 dBm

Ref 15.50 dBm SWT 10ms 2.488600000 GHz

| M1[1 -54.45 dBm

10 dBm 2.483500000 GHz
-10 dBm
D

-20 dBT‘u
-30 dBJ

_|. I’1' -12.680 dB_n“:[Iznmw_‘%

|

-40 dBfn A
D2 -42.610 dBm \
dBm M%? e
MW Bl THENE TP [T
-60 dBm -
-70 dBm
-80 dBm fl

Start 2.422 GHz

Stop 2.52 GHz
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TX 11b: Band edge-left side Horizontal

1370 dBud/m

127

1z

BT

57

o7

&

37
2r0 H H H H H
2300000 2322 20 T304 40 P46 B0 2358 80 Faaon FIR3 0 279540 2407 60 1980 2432 .00 MH:
Freq. Reading | Factor | Result Limit |Margin|_, Ramark
No- | (mez)  |(@Buvim)| (@B) |(dBuvim) |(dBuvim)| (dg) || e
] 2400000 77.04 | 1524 | 6180 | 7400 |-12.20| peak
7 2411092] 13821 | 526 | 12295 peak

TX 11b: Band edge-left side Vertical

1370 diuv/m

127

17

iz

57

7

&

kT
270 . H . . H
2300000 2322 20 T334 .40 " TH ] 295880 Z3n.on 30320 2195 40 2407 BN 1980 2492 00 MH:
Freq. Reading | Factor Result Limit  [Margin Dt Remark
No- | MHz)  |(dBuvim)| (@B) |(dBuvim) |(aBuvim)| (am) |°=t=Str| Reme
1 2400000| 7904 | -1524 | G380 | 7400 |-10.20| peak
] 2413.456| 13534 | -15.26 | 120.08 peak
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TX 11b: Band edge-right side Horizontal

1370 dbuvim

127 AVE:

T o g

270

2442 0000 2447 80 2459.E0 2459 40 Ll ] 247100 2476 B0 2482 60 246840 249420 2500.00 MH:

Mo.

Freq. Reading | Factor | Result Limit  |Margin

(MHz)  |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (dB) | == Feme

2461.430( 13766 | -1535 | 122.31 peak

2483.500( 62.44 -15.39 47.05 74.00 |-26.95| peak

TX 11b: Band edge-right side Vertical

1370 diuvdm

; ; ; ; : Limit: —
127 E E E E i AVE: —
17
ar B
aw
I
L o N
a7
70 : : : : !

2442 0000 2447 80 2453 60 2459 40 2G5 M0 2471.00 2476 B0 24682 60 240040 249420

250000 MH:

No.

Fraq. Reading | Factor Result Limit  [Margin
(MHz) (dBuvim)| (dB) | {dBuvim) |(dBuvim}| (dB)

2461.430| 138.66 -15.35 123. 1 peak

2453.500| 59.44 -15.39 44.05 7400 |(-29.95) peak
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TX 11g: Band edge-left side Horizontal

1370 dBuvdm

127

17

6T .............E............:.........................',........... L A

47

kT

270

2310 0000 232220 33440

2346 6D

235880

23000

XI6320

239540 2407 6D

241960 243200 MH:

No Freq. Reading
- (MHz)  |(dBuvim)

Factor
(dB}

Result
(dBuV/m)

Limit
(dBuV/im)

Margin
{dB)

1 2400.000| B63.32

-15.24

48.08

74.00

-25.92

peak

2 2409430 13157

-15.25

116.32

peak

TX 11g: Band edge-left side Vertical

1370 dBuvdm

127 —
17

ar

r

17 M
Ir

270

2300000 2322210 334,40

214660

235880 Z3F.00

23320

2395.40 240760

241980 243200 MH:

Freq. Reading
(MHz) (dBuV/m)

Factor
(dB)

Result
(dBuvfim)

Limit
(dBuvim)

Margin
(dB)

Detectar

1 2400.000| 62.82

-15.24

4758

74.00

-26.42

peak

2 2414920 13273

-15.26

117.47

peak
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TX 11g: Band edge-right side Horizontal

1370 dbuvim
127 AWE: —_
17
L LIF .
awr
a7
i
17
TS
210 : : : : :
2442 0000 447 80 24579 60 245940 246521 247100 2476B0 2402 60 240040 2494 20 250000 MH:
Freq. Reading | Factor | Result Limit  |Margin|,_, Remark
No- | (MHz) |@Buvim)| (dB) |(dBuvim) |(aBuvim)| (aB) |CEr| Rema
1 2462.590| 13490 | -1535 | 119.55 peak
2 2483500| 6252 | -1539 | 47.13 | 74.00 |-26.87| peak
TX 11g: Band edge-right side Vertical
1370 dBuv/m
127 AWE: —_—
1r
7
aw
aT
T
BF
aF
17T
kT
7.0 H H H H H
2442 0000 2447 80 245360 245940 2465 240100 247680 2482 60 248040 249420 2500.00 MH:
Freq. Reading | Factor Result Limit  |Margin| _, Remark
No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (ag) | ==r| Rem
1 2463.344| 13543 | -15.34 | 120.09 peak
2 24B3500| 5902 | -1539 | 4363 | 7400 |-3037| peak
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TX 11n HT20: Band edge-left side Horizontal

1370 dBuvim

127 5

17

a7 : .
o

rr 5

7

37

210

2310.0000 2322 M) 33440

346 60

2358 80

3000

36320

2395 40 2407 60

241980 243200 MH:

Freq. | Reading
(MHz)  |{dBuV/m)

Factor
(dB)

Result
(dBuVv/m)

Limit
(dBuVim)

Margin
{dB)

Detector

2400.000| 66.08

-15.24

50.84

74.00

-23.16

peak

2413.822| 136.94

-15.25

121.69

peak

TX 11n HT20: Band edge-left side Vertical

1370 dBuY/m

; Lmt:  —
127 : AVE: —
17 §

a7 i =
w
n

7

kTS

270

23100000 232220 33440

234660 235880

23n.00

238320

2395 40 2407 60

241980 243200 MH:

Mo.

Freq. Reading
(MHz) (dBuvim)

Factor
(dB})

Result
(dBuvim)

Limit
(dBuv/m)

Margin
(dB)

2400.000( 64.08

-15.24

4884

74.00

-25.16

peak

2409.186( 136.05

-15.25

120.80

peak
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TX 11n HT20: Band edge-right side Horizontal

1370 dbuvim

127

nr

ANEG: —_

BT

57

17

ET

250

24420000 2447 80 245960

2459 40

2465 0

247100

MTE 8D

2402 60 240040

249420 2500.00 MH:

Mo

Freq. Reading
(MHz)  |(dBuvim)

Factor
(dB}

Result
(dBuVvim)

Limit
(dBuv/m)

Margin
(dB)

Remark

2461.314 | 134,97

-15.35

119.62

peak

2483.500| B61.96

-15.39

46.57

74.00

-27.43

peak

TX 11n HT20: Band edge-right side Vertical

1370 diuddm

127

17

AVE: —_

B ooy

a7

47

37

270

2442 0000 2447 80 245360

2459 40

246520

24700

247680

2482 6D 240040

2494 20 2500000 MH:

MNo.

Freq. Reading
(MHz)  |(dBuVim)

Factor
(dB})

Result
(dBuV/m)

Limit
(dBuvim)

Margin
(dB)

Remark

2461.314| 13597

-15.35

120.62

peak

2483.500| 63.56

-15.39

48.57

74.00

-25.43

peak
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TX 11n HT40: Band edge-left side Horizontal

1370 dBuv'sm

127 —
17
mr 4 ..
- :
a7 M
T
7.0 H H H H H
2300000 2324 M0 733040 IR B0 266 B0 36100 a1 ] 2400440 242960 2437 B0 2452 .00 MH:
Freq. Reading | Factor Result Limit |Margin Det Remark
No. (MHz)  |(dBuvim)| (dB) |(@Buvim) |(aBuvim)| (dB) || T
1 2400.000] 6593 | -1524 | 5069 7400 |-2321| peak
p 2416.914] 13455 | -1527 | 119.28 peak
TX 11n HT40: Band edge-left side Vertical
1370 dBuV/m
127 —
17
LLIES 4 ..
a7 M
37
270 : : : : :
230000 232420 F330.40 FI%E. 60 i ] Z381.00 i W 240940 242960 243780 245200 MH:
Freq. Reading | Factor Result Limit |Margin| ., Remark
No- | (MHz)  |igBuvim)| (@B) |(dBuvim) |(@Buvim)| (aB) |°EEr| e
1 2400000 6543 | -15.24 | 5019 7400 |-2381| peak
i 2416914 13505 | -15.27 | 119.78 peak
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TX 11n HT40: Band edge-right side Horizontal

1370 dbuyim
Limik- —
127 AWEG: —_
117
a7
a7
i
BT ............E.
47
37
7o | H | H H
2422 0000 2429 80 2437 .60 2445 40 24531 2461.00 2466 B0 247660 2404 40 2492 20 250000 MH:
Freq. Reading | Factor Result Limit  [Margin Det Remark
No. (MHz)  |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (aB) || T
1 2450 440| 13600 | -15.34 | 120.66 peak
2 2483 500| 6462 | 1539 | 4923 | 7400 |-2477| peak
TX 11n HT40: Band edge-right side Vertical
1370 dBuvi/m
127 AVE: —_—
117
a9
ar
I
BT
LT
47
I
70 H H H H |
2422 000 2429 80 2437 60 2445 40 24532 2461.00 MGE BD 247660 240440 2492 20 250000 MH:
Freq. Reading | Factor Result Limit |Margin Det Remark
No. (MHz)  |(@Buvim)| (d@B) |(dBuvim) |[(aBuvim)| (@B) |5 0| T
1 2450 440| 13750 | -1534 | 122.16 peak
2 2483 500| 6612 | 1530 | 5073 | 7400 |-2327| peak
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11 6 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05

11.1 Test Procedure:

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

11.2 Test Result:

Operation mode Bandwidth (MHz)
Channel 1 Channel 6 Channel 11
TX 11b
8.018 8.018 8.018
Channel 1 Channel 6 Channel 11
TX 11g
16.517 16.517 16.517
Channel 1 Channel 6 Channel 11
TX 11n HT20
17.731 17.731 17.731
Channel 3 Channel 6 Channel 9
TX 11n HT40
35.780 35.780 35.780
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Test result plot as follows:

®

Mode: TX 11b channel 1

Offs 0.50 dB REW 100 kHz
Att 25dB VBW 300 kHz D1[1] 1.04 dB
Ref 15.50 dBm SWT 2.5ms 8.018000000 MHz
| Occ Bw 11.079840319 MHz
1pk |10 9Bm M1[1] -2.67 dBm
D1 4.270 dBm
0 [ o 10 S AT o 3 27511000 6

w&-i.'?ao dBm \U

0%1936 GHz
T2[1] %5 dBm
2. 4171117386

-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBT".

CF 2.412 GHz

Span 13.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 25 dB VBW 300 kHz D1[1] 1.66 dB
Ref 15.50 dBm SWT 2.5ms 8.018000000 MHz
1 Occ Bw  11.027944112 MHz
1pk |10 9Bm M1[1] -2.58 dBm
D1 4.620 dBm
Max [ [P1y§ 670 4B 2432511000 GHz
MT—m> -1.380 dBm X -13.60 dBm
o W
Vﬂi:%
-20 BT‘|
-30 dBm
-40 dBm
-50 dBm
-60 dBT"u
-70 dBm
-80 dBT*.

CF 2.437 GHz

Span 13.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB * RBW 100 kHz
*Att 25dB *VBW 300 kHz D1[1]
Batt Ref 15.50 dBm SWT 2.5ms

1.78 dB
8.018000000 MHz

L6 db | Occ Bw
1Pk - M1[1]

10.976047904 MHz
-3.23 dBm

Max .
n 11 | a At
0 dEm - _}-420 dBme \\ 7
-1 dBr'{"J
1

-20 dBm

2 415}'53?{][]0 GHz

2.4673193

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
|

CF 2.462 GHz

Span 13.0 MHz

Mode: TX 11g channel 1

Offs 0.50 dB * RBW 100 kHz
At 25 dB * VBW 300 kHz D1[1] 0.34 dB
Batt Ref 15.50 dBm SWT 2.5ms 16.517000000 MHz
] Occ Bw  16.417165669 MHz
1pk |10 9Bm M1[1] -12.78 dBm
Max 2.403717000 GHz
0 dBm Ti[1] -12.22 dBm
2.403766467 GHz
D1 fA450 dB ;
10 dBm f‘%. SRR AAA 0.52 dBm
DJ :13.450 dBm i 2.420483633 GHz
-30 dBmp v.\JL
dBITl V\‘\H'M
-50 dBm
-60 dBm
-70 dBm
-80 dBm
l

CF 2.412 GHz

Span 25.0 MHz
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Mode: TX 11g channel 6

Offs 0.50 dB * RBW 100 kHz

“Att 25 dB “ VBW 300 kHz D1[1] -0.25 dB
Batt Ref 15.50 dBm SWT 2.5ms 16.517000000 MHz
AL Occ Bw  16.417165669 MHz
1pk |10 9Bm M1[1] -12.40 dBm
Max 2.428717000 GHz
0 dBm Ti[1] -10.81 dBm
o1 FiA130 dBmb _ 2.428766467 GHz

-10 dBm t ]I-

~13.130 dBrm |

)

.445%83633 GHz

= 1.02 dBm
2

-20 dBIinf/

\

N

-30 dBmy
|

oy

-50 dBm

-60 dBm

-70 dBm

-80 dBm
|

CF 2.437 GHz

Span 25.0 MHz

Mode: TX 11g channel 11

Offs 0.50 dB * RBW 100 kHz
*Att 25dB *VBW 300 kHz D1[1] 0.94 dB
Batt Ref 15.50 dBm SWT 2.5ms 16.517000000 MHz
10 b | Occ Bw  16.467065868 MHz
1Pk em M1[1] -12.86 dBm
Max 2.453717000 GHz
0 dBm Ti[1] -12.08 dBm
2.453766467 GHz
10 dBnr> '-‘%SFO dBn Pash 11.91 dBm
D2 -13.550 dBm 2.470233533 GHz

-20 dBm

u’J

5

A

-30 dBmp
Md’gli:l

o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB * RBW 100 kHz
*Att 25dB *VBW 300 kHz D1[1] 0.26 dB
Batt Ref 15.50 dBm SWT 5ms 17.731000000 MHz
il Occ Bw  17.622754491 MHz
1pk |10 9Bm M1[1] -13.18 dBm
Max 2.403108000 GHz
0 dBm Ti[1] -13.11 dBm
2.403161677 GHz

10 320 B R e Lt 11.46 dBm
—|—D% 713.580 dBm H 2.420%84431 GHz

'

-20 dBIin jr
-30 dBm

N

M)

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz D1[1] -0.34 dB
Batt Ref 15.50 dBm SWT 5ms 17.731000000 MHz
AL Occ Bw  17.622754491 MHz
1pk |10 9Bm M1[1] -12.83 dBm
Max 2.428108000 GHz
0 dBm Ti[1] -11.97 dBm
o1 40 der 2.428161677 GHz

-10 dBni
Dg -13.440 dBm

o '--ng;,*_;T 11.64 dBm
J 2.445484431 GHz
-20 dBrlr. rj \L
30 dBm th
M -

‘M"i’l
-50 dBm

-60 dBm

-70 dBm

-80 dBm
|

CF 2.437 GHz

Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB * RBW 100 kHz
At 25 dB  VBW 300 kHz D1[1] 0.66 dB
patt Ref 15.50 dBm SWT 5ms 17.731000000 MHz
T Occ Bw  17.676646707 MHz
1pk |10 9Bm M1[1] -13.16 dBm
Max 2.453108000 GHz
0 dBm Ti[1] -12.81 dBm
2.453161677 GHz
10 dBnrL 780 dBmisRzsR o 12.50 dBm
DZ -13.780 dBm v 2. 470838323 GHz
-20 dBm J'J \
30 dBm L‘Lq
"MW
-50 dBm
-60 dBm
-70 dBm
-80 dBm
l
CF 2.462 GHz Span 27.0 MHz
Mode: TX 11n HT40 channel 3
Offs 0.50 dB * RBW 100 kHz
At 25 dB  VBW 300 kHz D1[1] -0.12 dB
patt Ref 15.50 dBm SWT 10ns 35.780000000 MHz
T Occ Bw  35.784431138 MHz
1pk |10 9Bm M1[1] -17.71 dBm
Max 2.403780000 GHz
0 dBm Ti[1] -15.92 dBm
I 2.404000000 GHz
-10 dBn: T2[1]_ -18.01 dBm

|Dl [iéil,svlﬁ_dBulu. ppwiPe
-17.610 dBm

@&4431 GHz

—

|

-20 dBIin J
-30 dBm

\

-50 dBm

N

-60 dBm

-70 dBm

-80 dBm

CF 2.422 GHz

Span 54.0 MHz
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Offs 0.50 dB * RBW 100 kHz

* Att 25 dB * VBW 300 kHz D1[1] 1.53 dB
Ratt Ref 15.50 dBm SWT 10ms 35.780000000 MHz
10 4B I Occ Bw  35.892215569 MHz
1Pk sm M1[1] -20.01 dBm
Max 2.418680000 GHz
0 dB"ﬁl Ti[1] -16.18 dBm
2.418892216 GHz
-10 dBm - T2[1 -18.95 dBm
ot Eﬁﬁ"ﬁo dBy - b 4 4431 GHz

50 dBm—2 -18.360 dBm T

Mode: TX 11n HT40 channel 6

Page 64 of 87

=1

-30 dBrin J
40 dBr—r/

-60 dBm

-70 dBm

-80 dBm

I
CF 2.437 GHz Span 54.0 MHz

Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 100 kHz

“Att 25 dB “ VBW 300 kHz D1[1] 1.56 dB
Batt Ref 15.50 dBm SWT 10ms 35.780000000 MHz
AL Occ Bw _ 36.000000000 MHz
1pk |10 9Bm M1[1] -17.13 dBm
Max 2.433680000 GHz
T1[1] -13.78 dBm

i

—10-dBAD 1 m04_0 d Brrrove
M . | Mww\\
I |

] 6.14 dBm)
i . 2216 GHz

2.433892216 GHz

-16.040 dBmm

\

-20 dBIin J
-30 dBm

N

I

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.452 G

Hz

Span 54.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn



Reference No.: WTS16S0754770-2E V1 Page 65 of 87

12

121

12.2

Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05

Test Procedure:

558074 D01 DTS Meas Guidance v03r05 section 9.1.2

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 = 1 MHz. VBW = 3 MHz. 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.
Test Result:
Test mode :TX 11b
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
14.25 14.92 14.61
Limit: 1W/30dBm
Test mode :TX 11g
10 Maximum Peak Output Power (dBm)
2412MHz 2437TMHz 2462MHz
15.67 14.32 14.42
Limit: TW/30dBm
Test mode :TX 11n HT20
10 Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
14.22 14.38 14.42
Limit: 1W/30dBm
Test mode : TX 11n HT40
10 Maximum Peak Output Power (dBm)
2422MHz 2437MHz 2452MHz
14.02 14.19 15.03
Limit: 1W/30dBm
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1Pk
Max

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

Page 66 of 87

Mode: TX 11b channel 1

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

|
10 dBm

0 demt—=""1

| "]

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.412 GHz

Span 13.0 MHz

Tx Channel

Standard: NONE

Bandwidth

8.018 MHz | Power

14.25 dBm

1Pk
Max

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

|
10 dBm

0 dBmt=""1]

| —

T — \--\._,.‘-—-——..._____

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.437 GHz

Span 13.0 MHz

Tx Channel

Standard: NONE

Bandwidth

8.018 MHz | Power

14.92 dBm
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1Pk
Max

Mode: TX 11b channel 11

Offs 0.50 dB REW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms

|
10 dBm

’___,-—-"""
0 dBmT——="

T

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.462 GHz

Span 13.0 MHz

Tx Channel Standard: NONE

Bandwidth 8.018 MHz | Power

14.61 dBm

1Pk
Max

Mode :TX 11g channel 1

Offs 0.50 dB REW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms

|
10 dBm

P

0 dBm}
-10 dB'ff/

ISy

dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.412 GHz

Span 25.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.517 MHz | Power

15.67 dBm
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Mode :TX 11g channel 6

Offs 0.50 dB REW 1 MHz
Att 25dB VBW 3 MHz

Ref 15.50 dBm SWT 2.5ms
|

10 dBm

1Pk
Max

\ .
0 dBm q
-10 dBlr)P/ u"\’\i

-2p°dBm I

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.437 GHz Span 25.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.517 MHz | Power 14.32 dBm

Mode :TX 11g channel 11

Offs 0.50 dB RBW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms
T
10 dBm
1Pk I .
Max -1 At

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.462 GHz Span 25.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.517 MHz | Power 14.42 dBm
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms
10 dBrrl.
1Pk . " L
Max | g dBm o . ‘ <

-10 dBm / \v\‘

-20 || M
0 dBT'. =

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.412 GHz Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.731 MHz | Power 14.22 dBm

Mode: TX 11n HT20 channel 6

Offs 0.50 dB REW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms

10 dBm
1Pk

Max

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.437 GHz Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.731 MHz | Power 14.38 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 1 MHz
Att 25dB VBW 3 MHz
Ref 15.50 dBm SWT 2.5ms
10 dBrrlu
1Pk
Max | g dBm ’ e Bt T e s J

-10 dBm / \‘

-20 T‘l \“\M‘
0 dBm

-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBrln
CF 2.462 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.731 MHz | Power 14.42 dBm
Mode: TX 11n HT40 channel 3
Offs 0.50 dB RBW 1 MHz
Att 25 dB VBW 2 MHz
Ref 15.50 dBm SWT 2.5ms
T
10 dBm
1Pk
Max 0 dBm PRETERPY P PR
H"'W WWMM

-10 dBm /
i \

-20 dBry \b.
-3 BT'. [,

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.422 GHz Span 54.0 MHz

Tx Channel Standard: NONE

Bandwidth 35.780 MHz | Power 14.02 dBm
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Mode: TX 11n HT40 channel 6

Page 71 of 87

Offs 0.50 dB RBW 1 MHz

Att 25 dB VBW 3 MHz

Ref 15.50 dBm SWT 2.5ms

I

10 dBm
1Pk
Max o dBm e

WENTRET T
-10 dBm L

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.437 GHz

Span 54.0 MHz

Tx Channel

Standard: NONE

Bandwidth

35.780 MHz | Power

14.19 dBm

Mode: TX 11n HT40 channel 9

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

|
10 dBm

1Pk

y—— T | b, A

Max | g dBm|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBT—I

CF 2.452 GHz

Span 54.0 MHz

Tx Channel

Standard: NONE

Bandwidth

35.780 MHz | Power

15.03 dBm
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13 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05

13.1 Test Procedure:

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.

13.2 Test Result:

Test mode :TX 11b
Power Spectral (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-10.41 -8.66 -10.05
Limit: 8dBm per 3kHz

Test mode :TX 11g
Power Spectral (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-17.67 -19.15 -19.15
Limit: 8dBm per 3kHz

Test mode :TX 11n HT20
Power Spectral (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-19.49 -18.73 -19.01
Limit: 8dBm per 3kHz

Test mode : TX 11n HT40
Power Spectral (dBm per 3kHz)
2422MHz 2437MHz 2452MHz

-16.39 -24.32 -21.98
Limit: 8dBm per 3kHz
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Mode: TX 11b channel 1

Offs 0.50 dB RBW 3 kHz

Att 25 dB VBW 10 kHz M1[1] -10.41 dBm

Ref 15.50 dBm SWT 1.45s 2.413064000 GHz
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Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

Mode: TX 11b channel 6
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M1[1]

2.436507000 GHz

-8.66 dBm

10 dDIII

OdBm‘

-10 dBm

e i

My, by

-20 dBryey
”f;é*qﬁr'{”

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
|

CF 2.437 GHz

Span 13.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS16S0754770-2E V1

Mode: TX 11b channel 11
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Offs 0.50 dB RBW 3 kHz
Att 25 dB VBW 10 kHz M1[1] -10.05 dBm
Ref 15.50 dBm SWT 1.45s 2.461196000 GHz
|
10 dDIII
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Max ‘
0 dEm
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w
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-50 dBm

-60 dBm

-70 dBm

-80 dBm
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CF 2.462 GHz

Span 13.0 MHz

Mode :TX 11g channel 1

Offs 0.50 dB RBW 3 kHz
Att 25 dB VBW 10 kHz M1[1] -17.67 dBm
Ref 15.50 dBm SWT 2.8s 2.404465000 GHz
|
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0 dEm
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Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0754770-2E V1

1Pk
Max

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm
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Mode :TX 11g channel 6

REW 3 kHz
VBW 10 kHz
SWT 2.8s

M1[1]

2.430713000 GHz

-19.15 dBm

|
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-10 dBm

-20 dBm

30 dBT-. JJ
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1Pk
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Mode :TX 11g channel 11

Offs 0.50 dB RBW 3 kHz
Att 25dB VBW 10 kHz M1[1] -19.15 dBm
Ref 15.50 dBm SWT 2.8s 2.467988000 GHz
|
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0 dBm‘
-10 dBm
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O L Lo e
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-40 dBW
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Mode: TX 11n HT20 channel 1
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of 87

Offs 0.50 dB REW 3 kHz

Att 25dB VBW 10 kHz M1[1] -19.49 dBm

Ref 15.50 dBm SWT 3s 2.406395000 GHz
|
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Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 3 kHz
Att 25 dB VBW 10 kHz M1[1] -18.73 dBm
Ref 15.50 dBm SWT 3s 2.429240000 GHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 3 kHz
Att 25 dB VBW 10 kHz M1[1] -19.01 dBm
Ref 15.50 dBm SWT 3s 2.456395000 GHz
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Mode: TX 11n HT40 channel 3
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Ref 15.50 dBm
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB REW 3 kHz
Att 25dB VBW 10 kHz M1[1] -24.32 dBm
Ref 15.50 dBm SWT 6s 2.432580000 GHz
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Mode: TX 11n HT40 channel 9

Offs 0.50 dB REW 3 kHz
Att 25dB VBW 10 kHz M1[1] -21.98 dBm
Ref 15.50 dBm SWT 6s 2.447580000 GHz
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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 Internal integrated integreted Antenna fulfill the requirement of this section.
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15 Photographs — Model SH-GWAYL40A Test Setup

2.1 Photograph - Radiated Emissions Test Setup

From 30MHz-1000MHz
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Above 1GHz
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15.1 Conducted Emission at Test Site 1#
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16 Photographs - Constructional Details
16.1 Model SH-GWAYL40A—-External Photos
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IoT GateWay [
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16.2 Model SH-GWAYL40A- Internal Photos
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