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2 Test Summary

2.1 Compliance with FCC Part 15 subpart C

TEST TEST REQUIREMENT TEST METHOD RESULT
FCC PART 15C FCCPART15C
Antenna Requirement section 15.247 (c) and section 15.247 (c) and PASS
Section 15.203 Section 15.203
issi i FCC PART15C
Conducted Emissions at Mains _ ANSI C63.10: Clause 6.2 PASS
Terminals section 15.207
Radiated Spurious Emission FCCPART15C ANSI C63.10: Cl 6.4
. .10: Clause 6.4,
30 MHz to 25 GHz) section 15.209 6.5 and 6.6 PASS
&15.247(d)
FCC PART15C :
6 dB Bandwidth . ANSI C63.10: Clause PASS
section 15.247 (a)(2) 6.9.1
FCC PART 15C -
Maximum Peak Output Power i FCC/KDB-558074 D01 PASS
section 15.247(b)(3) v03r05 Clause 9.1.2
) FCC PART15C ANSI C63.10: Clause
Peak Power Spectral Density section 15.247(e) 6.11.2.3 PASS
FCC PART15C
Band Edges Measurement section 15.247 (d) FCC/KDB-558074 D01 PASS
g ' v03r05 Clause 13.3.1
&15.205
. . FCC PART15C
Conducted Spurious Emission section 15.209 ANSI C63.10: Clause 6.7 PASS
(30MHz to 25GHz) ' o '
&15.247(d)
Remark:

N/A: not applicable. Refer to the relative section for the details.
EUT: In this whole report EUT means Equipment Under Test.

Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.
ANSI C63.10: the detail version is ANSI C63.10:2013 in the whole report.

ATS Electronic Technology Co., Ltd.
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2.2 Measurement Uncertainty

All measurements involve certain levels of uncertainties, the following measurements uncertainty
Levels have estimated based on standards, the maximum value of the uncertainty as below:

No. Item Uncertainty
Conducted Emission Test 2.40dB
2 Radiated Emission Test 3.56dB

2.3 Test Location

All tests were performed at:

ATT Product Service Co., Ltd.
No. 3, ChangLianShan Industrial Park, ChangAn Town, DongGuan City, GuangDong, China.

The FCC Registration: 923232

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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3 General Information

3.1 General Description of EUT

DONGGUAN ZHONGSHENG METAL ELECTRICAL CO.,LTD.

Manufacturer:
No.21 TiandingFo Industrial Zone, Xin Tang Village, Da Ling Shan Town, Dong
Manufacturer Address:
guan, Guang dong
EUT Name: WI-FI SMART FIREPLACE
Model No: ZHS-32-D
Brand Name: FEBO FLAME

Derivative model No.:

ZHS-23-L, ZHS-23-M, ZHS-23-N, ZHS-26-E, ZHS-26-F, ZHS-26-G,

ZHS-28-E, ZHS-28-F, ZHS-28-G, ZHS-30-C, ZHS-30-D, ZHS-30-E, ZHS-30-F
ZHS-32-E, ZHS-32-F, ZHS-36-G, ZHS-36-H, ZHS-36-J, ZHS-42-D, ZHS-42-E,
ZHS-42-F, ZHS-48-D, ZHS-48-E, ZHS-48-F, ZHS-62-A, ZHS-62-B, ZHS-62-C,
ZHS-68-A, ZHS-68-B, ZHS-68-C

According to the declaration from the applicant, the electrical circuit design, layout,
components used and internal wiring were identical for all models, with only
difference being the model name and appearance.

Therefore only one model ZHS-32-D was tested in this report.

Operation frequency:

WiFi:
2412 MHz to 2462 MHz for 802.11b/g/n(HT20)

Number of Channels:

11 Channels for 802.11b/g/n(HT20)

Modulation Technology:

802.11b: CCK/QPSK/BPSK
802.11g/n: BPSK/QPSK/16QAM/64QAM

Transmit Data Rate:

WiFi: 802.11b :1/2/5.5/11 Mbps
802.119 :6/9/12/18/24/36/48/54 Mbps
802.11n(HT20): 7.2/14.4/21.7/28.9/43.3/57.8/65/72.2 Mbps

Channel Separation:

5 MHz

Antenna Type and
Gain:

PCB antenna
maximum 3dBi

H/W No.:

V1.0

S/W No.:

V1.0

Power Supply Range:

100-120Vac, 50/60Hz

Note:

For a more detailed features description, please refer to the manufacturer’s
specifications or the User's Manual.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com




Report No.: ATS170318511 6/81 A kl S

EUT channels and frequencies list:

1. Test frequencies are lowest channel: 2412 MHz, middle channel: 2437 MHz and highest channel:
2462 MHz for 802.11b/g/n(HT20)

Channel F“imez’;cy Channel Fre(mezr;cy
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437

3.2 EUT Peripheral List

No
Equipment Manufacturer | Model No. Serial No. Power cord signal cable

3.3 Test Peripheral List

No
Equipment | Manufacturer Model No. Serial No. Power cord signal cable

1 Notebook ASUS X401A X16-96072 N/A N/A

Note: Notebook is FCC DOC approval

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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4 Equipments List for All Test Items

(Impedance:500HM,
cable loss:0.5dBm)

Cal. Cal. Due
No Test Equipment Manufacturer Model No Serial No
Date Date
1 Spectrum ADVANTEST R3182 150900201 2016.06.28 | 2017.06.27
Analyzer
EMI Measuring
2 : Schaffner SCR3501 235 2016.06.28 | 2017.06.27
Receiver
3 Low Noise Pre Tsj MLA-10K01-B01-27 1205323 2016.06.28 | 2017.06.27
Amplifier
4 Low Noise Pre Tsj MLA-0120-A02-34 2648A04738 2016.06.28 | 2017.06.27
Amplifier
TRILOG Super
5 Broadband test SCHWARZBECK VULB9160 9160-3206 2016.06.28 | 2017.06.27
Antenna
Broadband Horn
6 SCHWARZBECK BBHA9120D 452 2016.06.28 | 2017.06.27
Antenna
SHF-EHF
7 SCHWARZBECK BBHA9170 BBHA9170367 | 2016.06.28 | 2017.06.27
Horn Antenna
8 5023&1’“3' Anritsu MP59B 6200264416 2016.06.28 | 2017.06.27
9 EMI Test R&S ESCI 100124 2016.06.28 | 2017.06.27
Receiver
10 LISN Kyoritsu KNW-242 8-837-4 2016.06.28 | 2017.06.27
11 LISN Kyoritsu KNW-407 8-1789-3 2016.06.28 | 2017.06.27
12 50%\32;’“5" Anritsu MP59B 6200264417 | 2016.06.28 | 2017.06.27
13 Loop Antenna ARA PLA-1030/B 1029 2016.06.28 | 2017.06.27
14 EMI Test Receiver | Rohde & Schwarz ESIB26 100394 2016.06.28 | 2017.06.27
Radiated Cable 1#
15 (30MHz-1GHz) FUJIKURA 5D-2W 01 2016.01.04 | 2018.01.03
Radiated Cable 2#
16 (1GHz -25GHz) FUJIKURA 10D2W 02 2016.01.04 | 2018.01.03
Conducted Cable
17 T #(OKHz.30MH2) FUJIKURA 1D-2W 01 2016.01.04 | 2018.01.03
SMA Antenna
18 connector Dosin Dosin-SMA N/A N/A N/A

Note: The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and this temporary
antenna connector is listed in the equipment list.

ATS Electronic Technology Co., Ltd.
3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5 Test Result

5.1 Description of Test conditions

(1) EUT was tested in normal configuration (Please See following Block diagram)
1. Block diagram of EUT configuration(TX Mode)

EUT LUSB Line Laptop

Note: 1. The EUT was programmed to be in continuously transmitting mode and the transmit duty

cycle is not less than 98%.
2. The WiFi setting using the software SecureCRT.exe to control the fixed transmitting power

(tx power: 50) frequency and other test mode. After finishing the test setting, the notebook
will be removed during measurements.

(2) E.U.T. test conditions:

15.31(e): For intentional radiators, measurements of the variation of the input power or the adiated signal

level of the fundamental frequency component of the emission, as appropriate, shall be performed with

the supply voltage varied between 85% and 115% of the nominal rated supply voltage.

15.32: Power supplies and CPU boards used with personal computers and for which separate

authorizations are required to be obtained shall be tested as follows: Testing shall be in accordance with
the procedures specified in Section 15.31 of this part.
(3) Test frequencies:

According to the 15.31(m) Measurements on intentional radiators or receivers, other than
TV broadcast receivers, shall be performed and. If required reported for each band in which

the device can be operated with the device operating at the number of frequencies in each band specified
in the following table:

Frequency range over Number of Location in
which device operates frequencies the range of operation
1 MHz or less 1 Middle
1to 10 MHz 2 1 near top and 1 near bottom
1 near top, 1 near middle and
More than 10 MHz 3
1 near bottom

(4) Frequency range of radiated measurements:
According to the 15.33, the test range will be up to the tenth harmonic of the highest fundamental
frequency.

(5) Pre-test the EUT in all transmitting mode at the lowest, middle and highest channel with different data

rate and conducted to determine the worst-case mode, only the worst-case results are recorded in this
report.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.2 Antenna Requirement

5.2.1 Standard requirement
15.203 requirement: For intentional device, according to 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.

15.247(c) (1)(i) requirement: (i) Systems operating in the 2400-2483.5 MHz band that is used
exclusively for fixed. Point-to-point operations may employ transmitting antennas with directional
gain greater than 6dBi provided the maximum conducted output power of the intentional radiator
is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

5.2.2 EUT Antenna
The antenna is PCB antenna. Antenna gain is maximum 3 dBi from 2.4GHz to 2.5GHz.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.3 Conduction Emissions Measurement

Test Requirement: FCC Part 15 C section 15.207
Test Method: ANSI C63.10: Clause 6.2
Frequency Range: 150 kHz to 30 MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
Test Limit
Limits for conducted disturbance at the mains ports of class B
Frequency Range Class B Limit (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50
NOTE 1 The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz
to 0,50 MHz.
EUT Operation: Test in normal operating mode. For intentional radiators, measurements of

the variation of the input power or the radiated signal level of the
fundamental frequency component of the emission, as appropriate, shall
be performed with the supply voltage varied between 85% and 115% of
the nominal rated supply voltage.

Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and
antenna ports (if EUT with antenna diversity architecture).

Test procedure

1. The mains terminal disturbance voltage test was conducted in a shielded room.

2. The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization
Network) which provides a 50Q/50uH + 5Q linear impedance. The power cables of all other units of the
EUT were connected to a second LISN 2, which was bonded to the ground reference plane in the same
way as the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect
multiple power cables to a single LISN provided the rating of the LISN was not exceeded.

3. The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane, but
separated from metallic contact with the ground reference plane by 0.1m of insulation.

4. The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0,4 m
from the vertical ground reference plane. The vertical ground reference plane was bonded to the
horizontal ground reference plane. The LISN 1 was placed 0,8 m from the boundary of the unit under
test and bonded to a ground reference plane for LISNs mounted on top of the ground reference plane.
This distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0,8 m from the LISN 2.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Test setup
40cm <— VCP
EUT
A [ 1
80cm Pulse Limiter Test Receiver
H.C.P. LISN
N \ 4

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.3.1 Test results

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18

TX:1Mbps 802.11b 2.412 GHz )
Test Mode: Phase : Line

(worst-case)
Test Voltage : AC 120V/60Hz

80.0 dBuV
Limit1: —_

limit2:

\

40
%%MM peak
] AVG

0.0
0.150 0.5 [MHz) 5 30.000

Remark: Factor = LISN factor + Cable Loss + Pulse limiter factor.

Reading Correct Measure-

No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuv dB dBuV dB dB Detector Comment

1 0.1907 15.26 10.02 2528 64.00 -38.72 QF

2 0.1907 3.83 10.02 13.85 54.00 -40.15 AVG

3" 2.6236 13.09 15.00 28.09 56.00 -27.91 QF

4 2.6236 -5.19 15.00 9.81 46.00 -36.19 AVG

5 44212 10.19 17.01 27.20 56.00 -28.80 QP

6 44212 -9.90 17.01 711 46.00 -38.89 AVG

7 21.9060 6.77 17.18 2395 60.00 -36.05 QP

8 21.9060 273 1718 19.91 50.00 -30.09 AVG

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
TX:1Mbps 802.11b 2.412 GHz
Test Mode: Phase : Neutral
(worst-case)
Test Voltage : AC 120V/60Hz
80.0 dBuv
Limit1: —_—
limit2:
40
1 !
| |
: I
peak
l §
7 AVE
0.0
0.150 0.5 (MHz] 5 30.000
Remark: Factor = LISN factor + Cable Loss + Pulse limiter factor.
Reading Correct Measure-
No. Mk. Freq. Level Factor ment  Limit  Over
MHz dBuv dB dBuv dB dB Detector Comment

1 0.1763 18.51 10.02 2853 64.65 -36.12 QP

2 0.1763 12.58 10.02 22 60 5465 -32.05 AVG
3" 3.7355 12.29 15.01 27.30 56.00 -28.70 QP

4 3.7355 -0.14 15.01 14.87 46.00 -31.13 AVG
5 5.531 10.65 17.04 2769 60.00 -32.31 QP
6
7
8

55311 -2.60 17.04 14.44 50.00 -35.56 AVG
14.0244 0.99 17.04 18.03 60.00 -41.97 QP
14.0244 -3.18 17.04 13.86 50.00 -36.14 AVG

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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5.4 Radiated Emissions Measurement

Test Requirement:

Test Method:
Test Status:

Detector:

15.209 Limit:

FCC Part 15 C section 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, and provided the transmitter
demonstrates compliance with the peak conducted power limits.

ANSI C63.10: Clause 6.4, 6.5 and 6.6

Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and
antenna ports (if EUT with antenna diversity architecture). Following
channel(s) was (were) selected for the final test as listed below.

For PK value:

RBW = 1 MHz for f > 1 GHz, 100 kHz for f <1 GHz
VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW = 1 MHz for f > 1 GHz, 100 kHz for f < 1 GHz
VBW =10Hz

Sweep = auto

Detector function = peak

Trace = max hold

40.0 dBuV/m between 30MHz & 88MHz
43.5 dBuV/m between 88MHz & 216MHz
46.0 dBuV/m between 216MHz & 960MHz
54.0 dBuV/m above 960MHz

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Test Configuration:
1) 9 kHz to 30 MHz emissions:

2) 30 MHz to 1 GHz emissions:

RE_H i'-!}l

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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3) 1 GHz to 40 GHz emissions:
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DongGuan City, GuangDong, P.R.China
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Test procedure:
Test site with RF absorbing material covering the ground plane that met the site validation criterion called
out in CISPR 16-1-4:2007 was used to perform radiated emission test above 1 GHz.

The receiver was scanned from 30MHz to 25GHz.\WWhen an emission was found, the table was rotated to
produce the maximum signal strength. An initial pre-scan was performed for in peak detection mode
using the receiver. The EUT was measured for both the Horizontal and Vertical polarities and performed a
pre-test three orthogonal planes. For intentional radiators, measurements of the variation of the input
power or the radiated signal level of the fundamental frequency component of the emission, as
appropriate, shall be performed with the supply voltage varied between 85% and 115% of the nominal
rated supply voltage. The worst case emissions were reported.

From 30MHz to 1GHz, read the Quasi-Peak field strength of the emissions with receiver QP detector
RBW=120KHz.

Above 1GHz, read the Peak field strength and Average field strength.
Read the Peak field strength through RBW=1MHz,VBW=3MHz in spectrum analyzer setting;
Read the Average field strength through RBW=1MHz,VBW=10Hz in spectrum analyzer setting;

Pre-test the EUT in continuous transmitting mode with setup as stand-alone in X, Y, Z threes axes, found
the worst case is X axes and report the data.

For measurement at frequency above 1GHz

Place the measurement antenna away from each area of the EUT determined to be a source of emissions
at the specified measurement distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization oriented for maximum response.
The measurement antenna may have to be higher or lower than the EUT, depending on the radiation
pattern of the emission and staying aimed at the emission source for receiving the maximum signal. The
final measurement antenna elevation shall be that which maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m
above the ground or reference ground plane.

While maintaining all of the other instrument settings. This peak level, once corrected, must comply with the
limit specified in Section 15.209. If the dwell time per channel of the hopping signal is less than 100 ms, then
the average field strength reading obtained with the 10 Hz VBW may be further adjusted by a "duty cycle
correction factor", derived from 20log(dwell time/100 ms), in an effort to demonstrate compliance with the
15.209 limit.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.4.1 Test Result
5.4.1.1 Radiated Emissions Test Data Below 30MHz

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: |54%

Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Test Voltage : AC 120V/60Hz
Measurement Distance (3 m Frenqucy Range |9KHz to 30MHz
RBW/VBW 9KHz~150KHz/RB 200Hz for QP, 150KHz~30MHz/RB 9KHz for QP

No emission found between lowest internal used/generated frequencies to 30MHz.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.4.1.2 TEST RESULTS (Between30 — 1000 MHz)

(worst-case)

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D

Temperature: 26 C Relative Humidity: [54%

Pressure: 1010hPa Test Date : 2017.04.18
TX:1Mbps 802.11b 2.412 GHz

Test Mode : Test Voltage : AC 120V/60Hz

Measurement Distance (3 m

Frenqucy Range

30MHz to 1GHz

RBW/VBW 100KHz / 300KHz for spectrum, RBW=120KHz for receiver.

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Vertical:
Peak scan
Level (dBuV/m)
720 dBu¥/m

Limit1: —_—

M argin:

I

32
8
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000

Quasi-peak measurement

Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dB/m dB Detector Comment
1 * 42,4508 8.20 13.38 21.58 40.00 -1842 QP
2 54.8348 5.27 12.47 17.74 40.00 -22.26 QP
3 109.7960 6.00 10.03 16.03 4350 -2747 QP
4 250.3011 3.30 11.51 14.81 46.00 -31.19 QP

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,

DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com



ATS

Report No.: ATS170318511 20/ 81

Horizontal:
Peak scan
Level (dBuV/m)

72.0 dBuV/m

Limit1: —_—
Margin:
I

32

MM
-8

30000 40 50 60 70 80 [MHz] 300 400 500 600 700  1000.000
Quasi-peak measurement
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dB/m dB Detector Comment

1 * 455347 3.52 13.22 16.74 40.00 -23.26 QP

2 59.8588 2.99 11.92 14.91 40.00 -25.09 QP

3 150.0107 2.78 12.50 15.28 4350 -28.22 QP

4 299.3158 3.90 12.89 16.79 46.00 -29.21 QP

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,

DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.4.1.3 TEST RESULTS (ABOVE 1000 MHZ)

802.11b mode with 1Mbps data rate

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%

Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 1 (2.412 GHz) Test Voltage : AC 120V/60Hz

Measurement Distance

3m

Frenqucy Range

1GHz to 25GHz

RBW/VBW

Spurious emission: 1MHz/3MHz for Peak, 1MHz/10Hz for Average.

non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 58.86 5.08 63.94 74.00 -10.06 PEAK
4824.00 44.43 5.08 49.51 54.00 -4.49 AVERAGE
7236.00 47.78 7.16 54.94 74.00 -19.06 PEAK
7236.00 35.88 7.16 43.04 54.00 -10.96 AVERAGE
(b) Antenna polarization: Vertical
Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 56.71 5.08 61.79 74.00 -12.21 PEAK
4824.00 43.44 5.08 48.52 54.00 -5.48 AVERAGE
7236.00 46.79 7.16 53.95 74.00 -20.05 PEAK
7236.00 33.12 7.16 40.28 54.00 -13.72 AVERAGE

ATS Electronic Technology Co., Ltd.
3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 6 (2.437 GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1MHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 57.25 5.13 62.38 74.00 -11.62 PEAK
4874.00 44.41 5.13 49.54 54.00 -4.46 AVERAGE
7311.00 45.39 7.49 52.88 74.00 -21.12 PEAK
7311.00 32.52 7.49 40.01 54.00 -13.99 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 55.00 5.13 60.13 74.00 -13.87 PEAK
4874.00 40.86 5.13 45.99 54.00 -8.01 AVERAGE
7311.00 46.06 7.49 53.55 74.00 -20.45 PEAK
7311.00 33.18 7.49 40.67 54.00 -13.33 AVERAGE

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 11 (2.462 GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1MHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 55.72 5.18 60.90 74.00 -13.10 PEAK
4924.00 43.45 5.18 48.63 54.00 -5.37 AVERAGE
7386.00 46.43 7.82 54.25 74.00 -19.75 PEAK
7386.00 32.30 7.82 40.12 54.00 -13.88 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 54.69 5.18 59.87 74.00 -14.13 PEAK
4924.00 39.45 5.18 44.63 54.00 -9.37 AVERAGE
7386.00 44.23 7.82 52.05 74.00 -21.95 PEAK
7386.00 31.24 7.82 39.06 54.00 -14.94 AVERAGE

The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic equation
with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Loss —Preamplifier Factor.

As shown in Section, for frequencies above 1000 MHz. the above field strength limits are based on average
limits. However, the peak field strength of any emission shall not exceed the maximum permitted average
limits specified above by more than 20 dB under any condition of modulation.

No any other emissions level which are attenuated less than 20dB below the limit.

According to 15.31(0), The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value need not be
reported unless specifically required elsewhere in this Part.

Hence there no other emissions have been reported.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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802.11g mode with 6Mbps data rate

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%

Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 1 (2.412 GHz) Test Voltage : AC 120V/60Hz

Measurement Distance

3m

Frenqucy Range

1GHz to 25GHz

RBW/VBW

Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 54.73 5.08 59.81 74.00 -14.19 PEAK
4824.00 42.13 5.08 47.21 54.00 -6.79 AVERAGE
7236.00 46.36 7.16 53.52 74.00 -20.48 PEAK
7236.00 33.23 7.16 40.39 54.00 -13.61 AVERAGE
(b) Antenna polarization: Vertical
Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 56.13 5.08 61.21 74.00 -12.79 PEAK
4824.00 40.91 5.08 45.99 54.00 -8.01 AVERAGE
7236.00 46.97 7.16 54.13 74.00 -19.87 PEAK
7236.00 32.04 7.16 39.20 54.00 -14.80 AVERAGE

ATS Electronic Technology Co., Ltd.
3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 6 (2.437GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 55.08 5.13 60.21 74.00 -13.79 PEAK
4874.00 42.21 5.13 47.34 54.00 -6.66 AVERAGE
7311.00 45.47 7.49 52.96 74.00 -21.04 PEAK
7311.00 31.71 7.49 39.20 54.00 -14.80 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 55.80 5.13 60.93 74.00 -13.07 PEAK
4874.00 41.21 5.13 46.34 54.00 -7.66 AVERAGE
7311.00 44.12 7.49 51.61 74.00 -22.39 PEAK
7311.00 32.06 7.49 39.55 54.00 -14.45 AVERAGE

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 11 (2.462 GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 55.89 5.18 61.07 74.00 -12.93 PEAK
4924.00 42.64 5.18 47.82 54.00 -6.18 AVERAGE
7386.00 46.76 7.82 54.58 74.00 -19.42 PEAK
7386.00 32.21 7.82 40.03 54.00 -13.97 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 53.19 5.18 58.37 74.00 -15.63 PEAK
4924.00 38.60 5.18 43.78 54.00 -10.22 AVERAGE
7386.00 48.48 7.82 56.30 74.00 -17.70 PEAK
7386.00 32.74 7.82 40.56 54.00 -13.44 AVERAGE

The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor —Preamplifier Factor.

No any other emissions level which are attenuated less than 20dB below the limit.

According to 15.31(0), The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value need not be
reported unless specifically required elsewhere in this Part.

Hence there no other emissions have been reported.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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802.11n(HT20) mode with 7.2Mbps data rate

EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%

Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 1 (2.412 GHz) Test Voltage : AC 120V/60Hz

Measurement Distance

3m

Frenqucy Range

1GHz to 25GHz

RBW/VBW

Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 54.63 5.08 59.71 74.00 -14.29 PEAK
4824.00 42.55 5.08 47.63 54.00 -6.37 AVERAGE
7236.00 46.97 7.16 54.13 74.00 -19.87 PEAK
7236.00 33.36 7.16 40.52 54.00 -13.48 AVERAGE
(b) Antenna polarization: Vertical
Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4824.00 56.07 5.08 61.15 74.00 -12.85 PEAK
4824.00 41.84 5.08 46.92 54.00 -7.08 AVERAGE
7236.00 47.90 7.16 55.06 74.00 -18.94 PEAK
7236.00 34.13 7.16 41.29 54.00 -12.71 AVERAGE

ATS Electronic Technology Co., Ltd.
3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 6 (2.437 GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 56.45 5.13 61.58 74.00 -12.42 PEAK
4874.00 43.98 5.13 49.11 54.00 -4.89 AVERAGE
7311.00 48.24 7.49 55.73 74.00 -18.27 PEAK
7311.00 32.22 7.49 39.71 54.00 -14.29 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4874.00 57.70 5.13 62.83 74.00 -11.17 PEAK
4874.00 42.49 5.13 47.62 54.00 -6.38 AVERAGE
7311.00 47.32 7.49 54.81 74.00 -19.19 PEAK
7311.00 33.56 7.49 41.05 54.00 -12.95 AVERAGE

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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EUT: WI-FI SMART FIREPLACE Model Name. : ZHS-32-D
Temperature: 26 C Relative Humidity: [54%
Pressure: 1010hPa Test Date : 2017.04.18
Test Mode : TX Channel 11 (2.462 GHz) Test Voltage : AC 120V/60Hz
Measurement Distance |3 m Frenqucy Range |1GHz to 25GHz
Spurious emission: 1TMHz/3MHz for Peak, 1MHz/10Hz for Average.
RBW/VBW )
non-restricted band: 100KHz/300KHz for Peak.

1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement
(a) Antenna polarization: Horizontal

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 56.68 5.18 61.86 74.00 -12.14 PEAK
4924.00 44.20 5.18 49.38 54.00 -4.62 AVERAGE
7386.00 45.79 7.82 53.61 74.00 -20.39 PEAK
7386.00 31.73 7.82 39.55 54.00 -14.45 AVERAGE

(b) Antenna polarization: Vertical

Frequency Reading Correct Measure Limit Margin Detector
(MHz) Level Factor Level (dBuV/m) (dB) Type
(dBuV) (dB) (dBuV/m)
4924.00 56.18 5.18 61.36 74.00 -12.64 PEAK
4924.00 44.53 5.18 49.71 54.00 -4.29 AVERAGE
7386.00 47.62 7.82 55.44 74.00 -18.56 PEAK
7386.00 32.67 7.82 40.49 54.00 -13.51 AVERAGE

The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic equation
with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Loss —Preamplifier Factor.

As shown in Section, for frequencies above 1000 MHz. the above field strength limits are based on average
limits. However, the peak field strength of any emission shall not exceed the maximum permitted average
limits specified above by more than 20 dB under any condition of modulation.

No any other emissions level which are attenuated less than 20dB below the limit.

According to 15.31(0), The amplitude of spurious emissions from intentional radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value need not be
reported unless specifically required elsewhere in this Part.

Hence there no other emissions have been reported.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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5.4.2 Radiated Emissions which fall in the restricted bands

Test Requirement:

Test Method:
Test Status:

Test site:

Limit:

Detector:

FCC Part 15 C section 15.247

(d) 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)).

ANSI C63.10: Clause 6.4, 6.5 and 6.6

Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and
antenna ports (if EUT with antenna diversity architecture). Following
channel(s) was (were) selected for the final test as listed below.
Measurement Distance: 3m (Semi-Anechoic Chamber)

40.0 dBuV/m between 30MHz & 88MHz;
43.5 dBuV/m between 88MHz & 216MHz;
46.0 dBuV/m between 216MHz & 960MHz;

54.0 dBuV/m above 960MHz.
For PK value:

RBW = 1 MHz for f > 1 GHz, 100 kHz for f < 1 GHz
VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW = 1 MHz for f > 1 GHz, 100 kHz for f < 1 GHz
VBW =10Hz

Sweep = auto

Detector function = peak

Trace = max hold

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Section 15.205 Restricted bands of operation.

(a) Except as shown in paragraph (d) of this section. only spurious emissions are permitted in any of the frequency

bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 - 12.293 162.0125 - 167.17 3332 -3339 31.2-31.8
12.51975 - 12.52025 167.72-173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400
13.36 - 13.41 322 -3354

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,

DongGuan City, GuangDong, P.R.China
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Test Result:

5.4.2.1 802.11b mode with 1Mbps data rate
Test at Channel 1 (2.412 GHz) in transmitting status

Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBpvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 53.26 27.93 4.74 35.09 50.84 74.00 Vertical
2390.00 55.34 27.63 4.96 35.05 52.88 74.00 \Y
2483.50 53.64 27.55 4.90 34.99 51.10 74.00 \Y
2500.00 51.86 27.55 5.00 34.98 49.43 74.00 \Y
2310.00 55.09 27.93 4.74 35.09 52.67 74.00 Horizontal
2390.00 54.70 27.63 4.96 35.05 52.24 74.00 H
2483.50 52.71 27.55 4.90 34.99 50.17 74.00 H
2500.00 54.81 27.55 5.00 34.98 52.38 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 42.89 27.93 4.74 35.09 40.47 54.00 Vertical
2390.00 44.92 27.63 4.96 35.05 42.46 54.00 \Y
2483.50 42.93 27.55 4.90 34.99 40.39 54.00 \Y
2500.00 41.64 27.55 5.00 34.98 39.21 54.00 \Y
2310.00 43.65 27.93 4.74 35.09 41.23 54.00 Horizontal
2390.00 45.64 27.63 4.96 35.05 43.18 54.00 H
2483.50 44.16 27.55 4.90 34.99 41.62 54.00 H
2500.00 4411 27.55 5.00 34.98 41.68 54.00 H
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Test at Channel 6 (2.437 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level actors loss factor Level (dBuvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 53.64 27.93 4.74 35.09 51.22 74.00 Vertical
2390.00 53.73 27.63 4.96 35.05 51.27 74.00 \Y
2483.50 53.68 27.55 4.90 34.99 51.14 74.00 \Y
2500.00 54.70 27.55 5.00 34.98 52.27 74.00 \Y
2310.00 53.46 27.93 4.74 35.09 51.04 74.00 Horizontal
2390.00 55.01 27.63 4.96 35.05 52.55 74.00 H
2483.50 52.97 27.55 4.90 34.99 50.43 74.00 H
2500.00 54.07 27.55 5.00 34.98 51.64 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 41.29 27.93 4.74 35.09 38.87 54.00 Vertical
2390.00 42.78 27.63 4.96 35.05 40.32 54.00 \Y
2483.50 41.14 27.55 4.90 34.99 38.60 54.00 \Y
2500.00 43.10 27.93 4.74 35.09 40.68 54.00 \Y
2310.00 41.90 27.93 4.74 35.09 39.48 54.00 Horizontal
2390.00 41.51 27.63 4.96 35.05 39.05 54.00 H
2483.50 42.29 27.55 4.90 34.99 39.75 54.00 H
2500.00 41.33 27.93 4.74 35.09 38.91 54.00 H
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Test at Channel 11 (2.462 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBpvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 54.65 27.93 4.74 35.09 52.23 74.00 Vertical
2390.00 54.88 27.63 4.96 35.05 52.42 74.00 \Y
2483.50 53.74 27.55 4.90 34.99 51.20 74.00 \Y
2500.00 53.09 27.93 4.74 35.09 50.67 74.00 \Y
2310.00 52.80 27.93 4.74 35.09 50.38 74.00 Horizontal
2390.00 53.17 27.63 4.96 35.05 50.71 74.00 H
2483.50 53.49 27.55 4.90 34.99 50.95 74.00 H
2500.00 53.09 27.93 4.74 35.09 50.67 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 42.96 27.93 4.74 35.09 40.54 54.00 Vertical
2390.00 42.81 27.63 4.96 35.05 40.35 54.00 \Y
2483.50 42.35 27.55 4.90 34.99 39.81 54.00 \Y
2500.00 42.18 27.93 4.74 35.09 39.76 54.00 \Y
2310.00 42.64 27.93 4.74 35.09 40.22 54.00 Horizontal
2390.00 44.63 27.63 4.96 35.05 42.17 54.00 H
2483.50 42.97 27.55 4.90 34.99 40.43 54.00 H
2500.00 42.09 27.93 4.74 35.09 39.67 54.00 H
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5.4.2.2 802.11g mode with 6Mbps data rate
Test at Channel 1 (2.412 GHz) in transmitting status

Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBuvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 52.19 27.93 4.74 35.09 49.77 74.00 Vertical
2390.00 54.00 27.63 4.96 35.05 51.54 74.00 \Y
2483.50 51.97 27.55 4.90 34.99 49.43 74.00 \Y
2500.00 53.17 27.55 5.00 34.98 50.74 74.00 \Y
2310.00 53.11 27.93 4.74 35.09 50.69 74.00 Horizontal
2390.00 53.79 27.63 4.96 35.05 51.33 74.00 H
2483.50 53.42 27.55 4.90 34.99 50.88 74.00 H
2500.00 54.20 27.55 5.00 34.98 51.77 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 41.70 27.93 4.74 35.09 39.28 54.00 Vertical
2390.00 43.56 27.63 4.96 35.05 41.10 54.00 \Y
2483.50 41.32 27.55 4.90 34.99 38.78 54.00 \Y
2500.00 40.36 27.55 5.00 34.98 37.93 54.00 \Y
2310.00 42.71 27.93 4.74 35.09 40.29 54.00 Horizontal
2390.00 44.72 27.63 4.96 35.05 42.26 54.00 H
2483.50 42.69 27.55 4.90 34.99 40.15 54.00 H
2500.00 41.42 27.55 5.00 34.98 38.99 54.00 H
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Test at Channel 6 (2.437 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBuvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 53.84 27.93 4.74 35.09 51.42 74.00 Vertical
2390.00 54.87 27.63 4.96 35.05 52.41 74.00 \Y
2483.50 52.79 27.55 4.90 34.99 50.25 74.00 \Y
2500.00 51.78 27.55 5.00 34.98 49.35 74.00 \Y
2310.00 53.53 27.93 4.74 35.09 51.11 74.00 Horizontal
2390.00 53.07 27.63 4.96 35.05 50.61 74.00 H
2483.50 53.26 27.55 4.90 34.99 50.72 74.00 H
2500.00 51.93 27.55 5.00 34.98 49.50 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 43.89 27.93 4.74 35.09 41.47 54.00 Vertical
2390.00 43.61 27.63 4.96 35.05 41.15 54.00 \Y
2483.50 41.67 27.55 4.90 34.99 39.13 54.00 \Y
2500.00 42.51 27.55 5.00 34.98 40.08 54.00 \Y
2310.00 43.46 27.93 4.74 35.09 41.04 54.00 Horizontal
2390.00 43.30 27.63 4.96 35.05 40.84 54.00 H
2483.50 42.03 27.55 4.90 34.99 39.49 54.00 H
2500.00 42.48 27.55 5.00 34.98 40.05 54.00 H
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Test at Channel 11 (2.462 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBuvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 52.63 27.93 4.74 35.09 50.21 74.00 Vertical
2390.00 53.76 27.63 4.96 35.05 51.30 74.00 \Y
2483.50 51.56 27.55 4.90 34.99 49.02 74.00 \Y
2500.00 51.78 27.55 5.00 34.98 49.35 74.00 \Y
2310.00 53.26 27.93 4.74 35.09 50.84 74.00 Horizontal
2390.00 53.85 27.63 4.96 35.05 51.39 74.00 H
2483.50 53.03 27.55 4.90 34.99 50.49 74.00 H
2500.00 50.62 27.55 5.00 34.98 48.19 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 43.21 27.93 4.74 35.09 40.79 54.00 Vertical
2390.00 43.39 27.63 4.96 35.05 40.93 54.00 \Y
2483.50 43.56 27.55 4.90 34.99 41.02 54.00 \Y
2500.00 42.12 27.55 5.00 34.98 39.69 54.00 \Y
2310.00 43.12 27.93 4.74 35.09 40.70 54.00 Horizontal
2390.00 43.27 27.63 4.96 35.05 40.81 54.00 H
2483.50 42.56 27.55 4.90 34.99 40.02 54.00 H
2500.00 40.12 27.55 5.00 34.98 37.69 54.00 H
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5.4.2.3 802.11n(HT20) mode with 7.2Mbps data rate

Test at Channel 1 (2.412 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Buvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 60.43 27.93 4.74 35.09 58.01 74.00 Vertical
2390.00 63.61 27.63 4.96 35.05 61.15 74.00 \Y
2483.50 61.84 27.55 4.90 34.99 59.30 74.00 \Y
2500.00 60.30 27.55 5.00 34.98 57.87 74.00 \Y
2310.00 57.43 27.93 4.74 35.09 55.01 74.00 Horizontal
2390.00 60.18 27.63 4.96 35.05 57.72 74.00 H
2483.50 58.67 27.55 4.90 34.99 56.13 74.00 H
2500.00 57.84 27.55 5.00 34.98 55.41 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 48.78 27.93 4.74 35.09 46.36 54.00 Vertical
2390.00 50.91 27.63 4.96 35.05 48.45 54.00 \Y
2483.50 48.27 27.55 4.90 34.99 45,73 54.00 \Y
2500.00 48.66 27.55 5.00 34.98 46.23 54.00 \Y
2310.00 52.39 27.93 4.74 35.09 49.97 54.00 Horizontal
2390.00 49.07 27.63 4.96 35.05 46.61 54.00 H
2483.50 48.55 27.55 4.90 34.99 46.01 54.00 H
2500.00 47.92 27.55 5.00 34.98 45.49 54.00 H
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Test at Channel 6 (2.437 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBuvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)

2310.00 57.75 27.93 4.74 35.09 55.33 74.00 Vertical
2390.00 57.13 27.63 4.96 35.05 54.67 74.00 \Y
2483.50 55.28 27.55 4.90 34.99 52.74 74.00 \Y
2500.00 57.48 27.55 5.00 34.98 55.05 74.00 \Y
2310.00 57.63 27.93 4.74 35.09 55.21 74.00 Horizontal
2390.00 56.54 27.63 4.96 35.05 54.08 74.00 H
2483.50 57.56 27.55 4.90 34.99 55.02 74.00 H
2500.00 56.54 27.55 5.00 34.98 54.11 74.00 H

Average Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)

2310.00 43.95 27.93 4.74 35.09 41.53 54.00 Vertical
2390.00 45.40 27.63 4.96 35.05 42.94 54.00 \Y
2483.50 44.06 27.55 4.90 34.99 41.52 54.00 \Y
2500.00 44.63 27.55 5.00 34.98 42.20 54.00 \Y
2310.00 44.58 27.93 4.74 35.09 42.16 54.00 Horizontal
2390.00 45.70 27.63 4.96 35.05 43.24 54.00 H
2483.50 44.69 27.55 4.90 34.99 42.15 54.00 H
2500.00 42.86 27.55 5.00 34.98 40.43 54.00 H
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Test at Channel 11 (2.462 GHz) in transmitting status
Peak Measurement:

Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (dBpvim) | polarization
(dBpv) (dB/m) (dB) (dB) (dBpVv/m)
2310.00 53.81 27.93 4.74 35.09 51.39 74.00 Vertical
2390.00 54.02 27.63 4.96 35.05 51.56 74.00 \Y
2483.50 55.29 27.55 4.90 34.99 52.75 74.00 \Y
2500.00 52.13 27.55 5.00 34.98 49.70 74.00 \Y
2310.00 52.69 27.93 4.74 35.09 50.27 74.00 Horizontal
2390.00 54.36 27.63 4.96 35.05 51.90 74.00 H
2483.50 54.60 27.55 4.90 34.99 52.06 74.00 H
2500.00 53.18 27.55 5.00 34.98 50.75 74.00 H
Average Measurement:
Reading Antenna Cable Preamp Emission o
Frequency Limit Antenna
(MH2) Level factors loss factor Level (@Byvim) | polarization
(dBuv) (dB/m) (dB) (dB) (dBuVv/m)
2310.00 40.70 27.93 4.74 35.09 38.28 54.00 Vertical
2390.00 42.70 27.63 4.96 35.05 40.24 54.00 \Y
2483.50 39.49 27.55 4.90 34.99 36.95 54.00 \Y
2500.00 38.91 27.55 5.00 34.98 36.48 54.00 \Y
2310.00 39.31 27.93 4.74 35.09 36.89 54.00 Horizontal
2390.00 40.85 27.63 4.96 35.05 38.39 54.00 H
2483.50 44.23 27.55 4.90 34.99 41.69 54.00 H
2500.00 43.05 27.55 5.00 34.98 40.62 54.00 H
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5.5 6 dB Bandwidth

Test Requirement: FCC Part 15 C section 15.247

(a)(2)Systems using digital modulation techniques may operate in the
902-928 MHz, 2400-2483.5MHz, and 5725-5850 MHz bands. The
minimum 6 dB bandwidth shall be at least 500 kHz.

Test Method: ANSI C63.10: Clause 6.9.1

Test Status: Pre-Scan has been conducted to determine the worst-case mode from
all possible combinations between available modulations, data rates
and antenna ports (if EUT with antenna diversity architecture).
Following channel(s) was (were) selected for the final test as listed

below.
Test Configuration:
Spectrum Analyzer
o o |
¥ o o |
e |
" oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1. Remove the antenna from the EUT and then connect a low attention attenuation RF cable
(cable loss =0.5dB) from the antenna port to the spectrum.

2. Set the spectrum analyzer:

Sweep = auto; Detector Function = Peak; ace = Max Hold

RBW: 100kHz; VBW: 23*RBW Span:

two times and five times the OBW.

Mark the peak power frequency and -6dB (upper and lower) power frequency.
Repeat until all the test status is investigated.

Report the worse case.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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Measured 6dB
Channel | Frequency
Mode Data Rate bandwidth Limit Result
No. (MHz)
(MHz)

1 2412 1 Mbps 8.86 Pass
6 2437 802.11b 1 Mbps 8.858 =500KHz Pass
1" 2462 1 Mbps 8.859 Pass
1 2412 6 Mbps 16.44 Pass
6 2437 802.11g 6 Mbps 16.44 =500KHz Pass
11 2462 6 Mbps 16.44 Pass
1 2412 7.2 Mbps 17.75 Pass

802.11n
6 2437 7.2 Mbps 17.75 2500KHz Pass

(HT20)
11 2462 7.2 Mbps 17.75 Pass

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
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Result plot as follows:
802.11b mode with 1Mbps data rate
Channel 1: 2.412GHz:

BE Keysight Spectrum Analyzer - Occupied BW ==
RL | RE [500  AC | SENSE:INT| I ALIGN AUTO | 06:31:53 PM Apr17, 2017
Radio Std: None

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
()  Trig: FreeRun Avg|Held:>10/10

#IFGain:Low ™ #Atten: 30 dB Radio Device: BTS

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 23.3 dBm

14.908 MHz

Transmit Freq Error -52.089 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.860 MHz x dB -6.00 dB

Jsc €3 Query INTERRUPTED STATUS

Channel 6: 2.437GHz:

B Keysight Spectrum Analyzer - Occupied BW [ )

RL | RF | 500 AC SENSE:INT| ALIGN AUTO ‘ 06:31:37 PM Apr17, 2017

Center Freq: 2.437000000 GHz
(] Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 30 dB Radio Device: BTS

Center req 2.4000 GHz Radio Std: None

Center 2.437 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 23.5 dBm
14.901 MHz

Transmit Freq Error -52.600 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.858 MHz x dB -6.00 dB

5 3 Query INTERRUPTED

ATS Electronic Technology Co., Ltd.
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Channel 11;: 2.462GHz:

BN Keysight Spectrum Analyzer - Occupied BW (=2
RL RF [s00 AC | SENSE:INT| ALIGN AUTO | 06:31:08 PM Apr 17, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nene

—— Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

#/BW 300 kHz

Occupied Bandwidth Total Power 24.4 dBm
14.960 MHz

Transmit Freq Error -51.357 kHz % of OBW Power 99.00 %

x dB Bandwidth 8.859 MHz x dB -6.00 dB

5 3 Query INTERRUPTED SLAS

802.11g mode with 6Mbps data rate
Channel 1: 2.412GHz:

BE Keysight Spectrum Analyzer - Occupied BW =] |
RL | RF [500 AC | SEMSE:INT| [ ALIGN AUTO | 06:30:08 PM Apr17, 2017
Ref Value 10.00 dBm Center Freq: 2.412000000 GHz
o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radio Std: None

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.0 dBm

16.444 MHz

Transmit Freq Error -8.710 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.44 MHz x dB -6.00 dB

Jsc €3 Query INTERRUPTED STATUS
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Channel 6: 2.437GHz:

BN Keysight Spectrum Analyzer - Occupied BW (=2
RL RF [s00 AC | SENSE:INT| ALIGN AUTO | 06:30:26 PM Apr 17, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: Nene

—— Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Center 2.437 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 19.2 dBm
16.445 MHz

Transmit Freq Error -9.264 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.44 MHz x dB -6.00 dB

5 3 Query INTERRUPTED SLAS

Channel 11: 2.462GHz:

BE Keysight Spectrum Analyzer - Occupied BW =] |
RL | RF [500 AC | SEMSE:INT| [ ALIGN AUTO | 06:30:43 PM Apr17, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.5 dBm

16.445 MHz

Transmit Freq Error -8.950 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.44 MHz x dB -6.00 dB

Jsc €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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802.11n(HT20) mode with 7.2Mbps data rate
Channel 1: 2.412GHz:

B Keysight Spectrum Analyzer - Occupied BW (=
RL RF | 500 AC | SENSE:INT| ALIGN AUTO ‘ 06:28:09 PM Apr17, 2017
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: Nene
(] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Center 2.412 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 19.7 dBm
17.688 MHz

Transmit Freq Error -28.632 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.75 MHz x dB -6.00 dB

[5G /63 Query INTERRUPTED

Channel 6: 2.437GHz:

BE Keysight Spectrum Analyzer - Occupied BW =] |
RL | RF [500 AC | SEMSE:INT| [ ALIGN AUTO | 06:27:47 PM Apr 17, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

#VBW 300 kHz

Occupied Bandwidth Total Power 20.0 dBm

17.688 MHz

Transmit Freq Error -28.819 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.75 MHz x dB -6.00 dB

Jsc €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Channel 11;: 2.462GHz:

B Keysight Spectrum Analyzer - Occupied BW [ )
RL RF | 500 AC | SENSE:INT| ALIGN AUTO ‘ 06:27:29 PM Apr17, 2017
Span 40.000 MHz Center Freq: 2.462000000 GHz Radio Std: Nene
—— Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

I i il i s YR N

#/BW 300 kHz

Occupied Bandwidth Total Power 20.3 dBm

17.687 MHz

Transmit Freq Error -28.480 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.75 MHz x dB -6.00 dB

5 3 Query INTERRUPTED SLAS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.6 Maximum Peak Output Power

Test Requirement: FCC Part 15 C section 15.247
(b)(3) For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.
Except as shown in paragraph (c) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the
stated values in paragraphs (b) (1), (b) (2), and (b) (3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

Test Method: FCC/KDB-558074 D01 v03r05 9.2.3 Measurement using an RF
average power meter

Test Status: Pre-Scan has been conducted to determine the worst-case mode from
all possible combinations between available modulations, data rates
and antenna ports (if EUT with antenna diversity architecture).
Following channel(s) was (were) selected for the final test as listed
below.

Test Configuration:

Power Meter

o o |
o |
Y |

= EZ‘ E.U.T

Non-Conducted Table

Ground Reference Plane

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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ATS

Test Procedure:

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

(Cable loss =0.5dB) from the antenna port to the power meter.
2. Measurement using an RF average power meter.

3. Report the worse case.

Test result:

Average Output Limit
Test Mode Frequency Power Result

(dBm)

(MHz) (dBm)

802.11b 2412 12.23 30.00 Pass
(2.412GHz-2.462GHz) 2437 12.77 30.00 Pass
Data rate 1Mbps 2462 12.65 30.00 Pass
802.11¢g 2412 11.98 30.00 Pass
(2.412GHz-2.462GHz) 2437 11.81 30.00 Pass
Data rate 6Mbps 2462 11.75 30.00 Pass
802.11n20 2412 11.54 30.00 Pass
(2.412GHz-2.462GHz) 2437 11.21 30.00 Pass
Data rate 7.2Mbps 2462 11.36 30.00 Pass

Remark: Level = Read Level + Cable Loss.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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5.7 Peak Power Spectral Density

Test Requirement: FCC Part 15 C section 15.247
(e) For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.
This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of
determining the conducted output power shall be used to determine the
power spectral density.

Test Method: ANSI C63.10: Clause 6.11.2.3

Test Status: Pre-Scan has been conducted to determine the worst-case mode from
all possible combinations between available modulations, data rates
and antenna ports (if EUT with antenna diversity architecture).
Following channel(s) was (were) selected for the final test as listed

below.
Test Configuration:
Spectrum Analyzer
[ |
A Oooo;
[ o o |
[ |
~ (==Y E.U.T

Non-Conducted Table

Ground Reference Plane

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Test Procedure:

1. Remove the antenna from the EUT and then connect a low attention attenuation RF cable
(cable loss =0.5dB) from the antenna port to the spectrum analyzer or power meter.

2. Set the spectrum analyzer:

a) Set CENTER FREQUENCY = Frequency from Power Spectral Density Test Matrix (see 6.10.2)
b) Set SPAN = 20 MHz (For devices with a nominal 40 MHz BW, 50 MHz span will be needed)

c) Set REFERENCE LEVEL = 20 dBm

d) Set ATTENUATION = 0 dB (add internal attenuation, if necessary)

e) Set SWEEP TIME = Coupled

f) Set RBW = 3 kHz

g) Set VBW = 10 kHz

h) Set DETECTOR = Peak

i) Set MKR = Center Frequency

j) Set TRACE = CLEAR WRITE

Place the radio in continuous transmit mode. Set the TRACE to MAX HOLD, and after the trace
stabilizes, the TRACE to VIEW. Set the marker on the peak of the signal and then adjust the center

~_— ~— ~— ~—

frequency of the spectrum analyzer to the marker frequency.

After viewing the EUT waveform on the spectrum analyzer, perform the following spectrum analyzer
functions to capture the trace:

Set SPAN = 300 kHz

Set SWEEP TIME =100 s

Set TRACE = MAX HOLD

Set MKR = PEAK SEARCH

3. Measure the Power Spectral Density of the test frequency with special test status.
4. Repeat until all the test status is investigated.

5. Report the worse case.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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For WiFi TX:
Measured Peak Power
Channel | Frequency
Mode Data Rate Spectral Density Limit Result
No. (MHz)
(dBm/3KHz)
1 2412 1 Mbps -10.201 Pass
6 2437 802.11b 1 Mbps -10.519 Pass
11 2462 1 Mbps -17.687 Pass
1 2412 6 Mbps -16.628 Pass
6 2437 802.11¢g 6 Mbps -16.014 8dBm/3KHz Pass
11 2462 6 Mbps -17.047 Pass
1 2412 7.2 Mbps -15.703 Pass
802.11n
6 2437 7.2 Mbps -15.707 Pass
(HT20)
11 2462 7.2 Mbps -16.822 Pass

Test result: Level = Read Level + Cable Loss.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Result plot as follows:

802.11b mode with 1Mbps data rate
Channel 1: 2.412GHz:

ri Keysight Spectrum Analyzer - Swept SA

| SENSE:INT|

ALIGN AUTO |

| 50 AC |
Marker 1 2.412850085009 GHz .
PNO: Fast (0 Trig: FreeRun

IFGain:Low Atten: 30 dB

Ref Offset1 dB
10gB!d|\r Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz

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

Mkr1 2.412 850 GHz
-10.201 dBm

Span 40.00 MHz
Sweep 4.218 s (10000 pts)

STATUS

| SENSE:INT|

ALIGN AUTO |

PNO: Fast o  Trig: FreeRun
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
EU gB!dw Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz #/BW 10 kHz

usc €3 Query INTERRUPTED

Avg Type: Log-Pwr
Avg|Hold: 4/100

Mkr1 2.435 318 GHz
-10.519 dBm

Span 40.00 MHz
Sweep 4.218 s (10000 pts)

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,

DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Channel 11;: 2.462GHz:

B Keysight Spectrum Analyzer - Swept SA ==
R L RE [509 AcC | SENSE:INT| ALIGN AUTO | 07:59:18 PM Apr 26, 2017
Marker 1 2.461333933393 GHz . Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 2/100
IFGain:Low Atten: 30 dB

Mkr1 2.461 334 GHz
Ref 20.00 dBm -17.687 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.218 s (10000 pts)

use €3 Query INTERRUPTED STATUS

802.11g mode with 6Mbps data rate
Channel 1: 2.412GHz:

BE Keysight Spectrum Analyzer - Swept SA e[|
RL [ RFE___[500 AC | SENSE:INT| I ALTGN AUTO | 08:00:52 PM Apr 26, 2017
Marker 1 2.418634663466 GHz Avg Type: Log-Pwr

PNO: Fast G0 Trig: Free Run Avg|Held: 1/100
IFGain:Low Atten: 30 dB

Mkr1 2.418 635 GHz
Ref Offset 1 dB
EggBidiv RZf zg.eoo dBm -16.628 dBm

A Y o OO O S
O L O N, .
A N N O N
I N N N N N N N

Center 2.41200 GHz Span 40.00 MHz

e €3 Query INTERRUPTED

#Res BW 3.0 kHz #/BW 10 kHz Sweep 4.218 s (10000 pts)

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Channel 6: 2.437GHz:
BN Keysight Spectrum Analyzer - Swept SA == |
RL | RF [508Q AC SENSE:INT] ALIGN AUTO | 08:00:30 PM Apr 26, 2017

Marker 1 2. 430493349335 GHz

PNO: Fast )
IFGain:Low

Ref Offset 1 dB

10 gBIdw Ref 20.00 dBm

-

MN'I“I L L g
Wm.mn i

Center 2.43700 GHz
#Res BW 3.0 kHz

use €3 Query INTERRUPTED

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 1/100

Atten: 30 dB

Mkr1 2.430 493 GHz
-16.014 dBm

(KR ARARAR A R o &

AN n\

E
3
E

[" 'I[”U! IR )

L

O
Span 40.00 MHz
Sweep 4.218 s (10000 pts)

#VBW 10 kHz

STATUS

Channel 11: 2.462GHz:

BE Keysight SpEL‘trum Analyzer - Swept SA

SRR

Marker 1 2. 46740640654 GHz

PNO: Fast G0
IFGain:Low

Ref Offset 1 dB

10 dBidw Ref 20.00 dBm

r J- _ LM--
o W
e
----------

W"TW"“]“U i
hillu

Center 2.46200 GHz
#Res BW 3.0 kHz

e €3 Query INTERRUPTED

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr

Avg|Held: 2/100

08:00:08 PM Apr 26, 2017

Trig: Free Run
Atten: 30 dB

Mkr1 2.467 407 GHz
-17.047 dBm

AR | (bt
C T

Span 40.00 MHz

#VBW 10 kHz Sweep 4.218 s (10000 pts)

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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802.11n(HT20) mode with 7.2Mbps data rate

Channel 1: 2.412GHz:

B Keysight Spectrum Analyzer - Swept SA

(=2

RL | RF |s0Q AC

Marker 1 2. 418602560256 GHz

PNO: Fast
IFGain:Low

Ref Offset 1 dB

SENSE:INT|

ALIGN AUTO |

08:01:31 PM Ap

(] Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 1/100

Mkr1 2.418 603 GHz

1o gBidw Ref 20.00 dBm -15.703 dBm

rrr | ‘1'| r!l' '|"I"|"l' PAVE LYl
i i L

r

~
E
=
E

!IIIIII
.
-

=
=
—
sl
=

{ iTh

500 [ Ay b

TR
HN“LI'I il :r\ H“ITI. me

Sweep 4.218 s (10000 pts)

E-
E
=
==

i

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz

use €3 Query INTERRUPTED

Channel 6: 2.437GHz:

BE Keysight Spectrum Analyzer - Swept SA
RL | RE [500 AC

Marker 1 2. 443698659867 GHz
PNO: Fast

IFGain:Low

SRR

08:01:51 PM Apr26, 2017

SENSE:INT]

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Held: 1/100

(v Trig: Free Run
Atten: 30 dB

Mkr1 2.443 699 GHz

-15.707 dBm

Ref Offset 1 dB

10 dBidw Ref 20.00 dBm

Lk b

"
b
MI--.I-IIM--
R ’mwMW----IWW VMM
I N N N N N

Center 243700 GHz Span 40.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.218 s (10000 pts)

e €3 Query INTERRUPTED

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Channel 11: 2.462GHz:

[
[ sENSE:INT] | ALIGN AUTO | 08:02:12 PM Ap\ ze. 2017
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 2/100
IFGain:Low Atten: 30 dB

Keysight Spectrum Analyzer - Swept SA
eysight Sp lyz p
; -

Mkr1 2.464 590 GHz
Ref Offset 1 dB
1o gBIdw RZf 2(?.960 dBm -16.822 dBm

VLAY

AL AR

)

.
RNENEE 10D

I]T T' = l’l’

N
AN

;
R

Center 2.46200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 4.218 s (10000 pts)

use €3 Query INTERRUPTED STATUS

5.8 Band Edges Requirement

Test Requirement: FCC Part 15 C section 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.

Frequency Band: 2400 MHz to 2483.5 MHz
Test Method: FCC/KDB-558074 D01 v03r05 Clause 13.3.1
Test Status: Pre-Scan has been conducted to determine the worst-case mode from all

possible combinations between available modulations, data rates and
antenna ports (if EUT with antenna diversity architecture). Following
channel(s) was (were) selected for the final test as listed below.

Test Configuration:

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Spectrum Analyzer

o i
Fa o i
o o |

- e 'i' E.U.T

/]

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.

Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer or power meter.

Set instrument center frequency to the frequency of the emission to be measured(must be within
2MHz of the authorized band edge).

Set span to 2MHz,RBW=100kHz,VBW=3xRBW

Detector=peak,Sweep time =auto, Trace mode=max hold.

Allow sweep to continue until the trace stabilizes(required measurement time may increase for low
duty cycle applications)

Compute the power by integrating the spectrum over 1MHz using the analyzer’'s band power
measurement function with band limits set equal to the emission frequency(femission)20.5MHz.If the
instrument does not have a band power function,the sum the amplitude levels(in power units) at
100kHz intervals extending across the 1MHz spectrum defined by femission+0.5MHz.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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Test result with plots as follows:
Compare with the output power of the lowest frequency, the Lower Edges attenuated more than 30dB
Compare with the output power of the highest frequency, the Upper Edges attenuated more than 30dB.

For WiFi TX:
802.11b mode with 1 Mbps data rate
Channel1: 2.412 GHz

Lo e s

06:35:01 PM AD\ 17, 2017

Keysight Spectrum Analyzer - Swept SA
eysight Sp lyz pt
. T

[ SENSE:INT] | ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Ref Offset1 dB
1LO gBldl\r Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNJHDN /ALUE

1 III-II—
2 III-II___
| N [1[f|  2400000GHz| -26903¢Bm| | [ |
| N [1[f| 2398993GHz| 24593¢Bm| | [ |
[ | I -

MSG €3 Query INTERRUPTED

802.11b mode with 1 Mbps data rate
Channel11: 2.462 GHz

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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rl Keysight Spectrum AnalyzEr Swept SA

00 | SENSE:INT] [ ALIGN AUTO |
Marker 3 2. 500000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
N [ 1] 7] 2. 451 981 GHz 9, 605 = Y I
P N [ 17 2.483 500 GHz A1479dBm| [ 0 0000000
I N [1]f] 2,500 000 GHz 48895dBm| [ 0 000000 ]
N - ]

MSG €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China

Phone: 86-769-3897 5958; Fax: 86-769-38975968; E-mail:ats@dgats.com
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802.11g mode with 6 Mbps data rate
Channel1: 2.412 GHz

Bl Keysight Spectrum Analyzer - Swept SA =
RL | RE__[50Q AC | SENSE:INT| [ ALTGN AUTO | 06:39:57 PM Apr17, 2017
Display Line -17.59 dBm ] Avg Type: Log-Pwr
PNO: Fast (o Trig: FreeRun Avg|Held:>100/100
g >
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X 8 FUNCTION FUNCTION \wIDTH FUNCTION VALUE

S N [1[f]  2413269GHz|  2411dBm| [ [ 0000000 |

A N [1[f]  2390000GHz| -395867dBm[ [ [ ]
[ N [1]f] 2400000GHz[  32971dBm[ [ [ ]

[ | I R

[ ]

=0 W0~ oA W

fars oy

< I 3

MSE €3 Query INTERRUPTED STATUS

802.11g mode with 6 Mbps data rate
Channel11: 2.462 GHz

Bl Keysight Spectrum Analyzer - Swept SA =
| SEMSE:INT| [ ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.463 261 GHz
Ref 20.00 4Bm 2.838 dBm

o] [ I A N AN
m———————-
08 I skt I S I N N B

e N sy
e A

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

=

s N [1[f[ 2463261 GHz] 28%8dBm | 0000 0000000000000 |

A N [1]f] 2.483 500 GHz 37868dBm[ [ 0 0000@0@0@0O0O0O]
[ N [1]

3 | £ ] 2.500 000 GHz A4979dBm| [ 000000O0O0O0O]
4 S A
5 I ! e N -
6
7
8
9
10
11 I -

MSE €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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802.11n(HT20) mode with 7.2Mbps data rate
Channel1: 2.412 GHz

Bl Keysight Spectrum Analyzer - Swept SA =
RL | RF [500 AC | SEMSE:INT| [ ALIGN AUTO | 06:41:12 PM Apr 17, 2017
Avg Type: Log-Pwr 4
PNO: Fast G0 Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X 8 FUNCTION FUNCTION \wIDTH FUNCTION VALUE
¥ N [1[f]  2413249GHz|  2313déBm| [ [ 000000
A N [1[f]  2390000GHz| 40613dBm[ [ [ ]
3 MEERER 2400000GHz[  33103dBm[ [ [ ]
4 I I R
5 I s
6
7
8
9

10

1 -

< I 3

MSE €3 Query INTERRUPTED STATUS

802.11n(HT20) mode with 7.2Mbps data rate
Channel11: 2.462 GHz

Bl Keysight Spectrum Analyzer - Swept SA =
RL | RF [500 AC | SEMSE:INT| [ ALIGN AUTO | 06:42:30 PM Apr 17, 2017
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

s N [1[f[ 2463261 GHz] 2. 872 = o e
A N [1]f] 2.483 500 GHz 39504dBm| [ [ 00000@0@0O0O]
[ N [1]

3 [ f ] 2.500 000 GHz 46620dBm| [ 0 0000000000000
4 I R A
5 I O -
6
7
8
9
10
11 I -

MSE €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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5.9 Conducted Spurious Emissions

Test Requirement: FCC Part 15 C section 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 30 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.

Test Method: ANSI C63.10: Clause 6.7

Test Status: Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and
antenna ports (if EUT with antenna diversity architecture). Following
channel(s) was (were) selected for the final test as listed below.

Test Configuration:

Spectrum Analyzer

o Y o o
f\\ o Y o o
o o |

~ oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer or power meter.

2. Set the spectrum analyzer: RBW=100 KHz, VBW = 300KHz. Sweep = auto; Detector Function =
Peak. Trace = Max Hold, Scan up through 10th harmonic.

Measure the Conducted Spurious Emissions of the test frequency with special test status.
4. Repeat until all the test status is investigated.

Report the worse case.

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
DongGuan City, GuangDong, P.R.China
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ATS

Result plot as follows:

802.11b mode with 1Mbps data rate
Channel 1: 2.412GHz:

30 MHz to 1 GHz

B Keysight Spectrum Analyzer - Swept SA

Lol e |l

| SENSE:INT] | ALIGN AUTO | 07:04:50 PM Apr 17, 2017

Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 65/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
U N [1]f] 460.82 MHz 53.339dBm| |

2 ]

3 ]

4 ]

5 I =

6 I

7 I

8 I

9 1

10 ]

1 ] :
Kl [ r
MSG €3 Query INTERRUPTED STATUS

1 G to 26 GHz

ATS Electronic Technology Co., Ltd.
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BE Keysight Spectrum Analyzer - Swept SA =] |
[ SENSE:INT] | ALIGN AUTO | 07:04:24 PM Apr17, 2017
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held: 14/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

=
| 24128 GHz] 7428dBm| [ 0 0000000000000 |
| £ ] 4.822 8 GHz 38308dBm[ [ 1 0000@0@0@0O]
I A A

MSE €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.
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Channel 6: 2.437GHz:

30 MHz to 1 GHz

BE Keysight Spectrum Analyzer
RL | RE | AC | SEMSE:INT| [ ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held: 74/100
IFGain:Low Atten: 30 dB

[ERERS

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

=
0 N (1] f| 788.03 MHz 53845dBm| |
- 1]

3
4
5
6
7
8
9
10
11 I N N B B -
4 »
MSE €3 Query INTERRUPTED STATUS
1 Gto 26 GHz
BN Keysight Spectrum Analyzer - Swept SA == |

RL___| R |500Q Ac | SENSE:INT| ALIGN AUTO |
Display Line -13.28 dBm ) Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 14/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
(i N [1[f[ = 24383 GHz] 6719dBm| | |
| N [1]F] 24.796 4 GHz 38190dBm| [ |
| [
[
[

S oW~ AWN

Sy

MSG €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.
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Channel 11:2.462 GHz

30 MHz to 1 GHz

BE Keysight Spectrum Analyzer - Swept SA e[|
RL [ RFE___[500 AC | SENSE:INT| I ALTGN AUTO | 07:01:50 PM Apr17, 2017
Marker 1 815.487548755 MHz Avg Type: Log-Pwr

PNO: Fast G0 Trig: Free Run Avg|Held: 82/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
E%ngdiv Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
0 N (1] f| 815.49 MHz 54086dBm| |
q - @

A kb

MSE €3 Query INTERRUPTED STATUS

1 Gto 26 GHz

B Keysight Spectrum Analyzer - Swept SA ==
RL | rRE_ [s50@ ac | SENSE:INT| ALIGN AUTO |
Display Line -10.29 dBm . Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 43/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
E%ngdiv Ref 20.00 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

(0 N [1[f[] = 24638GHz| = 9713dBm[ |
' N [1] 24.827 0 GHz
I
I

e
cwm~NOg AW

I 3

MSG €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.
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802.11g mode with 6Mbps data rate
Channel 1: 2.412GHz:

30 MHz to 1 GHz

Bl Keysight Spectrum Analyzer - Swept SA =
RL | RE [s00 AC | SEMSE:INT| [ ALIGN AUTO | 06:49:42 PM Apr 17, 2017
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held: 96/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
U N [1[f] 987 .49 MHz 53 920 dBm[ |
2 - 1]
3
4
5
6
7
8
9
10
11
MSE €3 Query INTERRUPTED STATUS
1 G to 26 GHz
BE Keysight Spectrum Analyzer - SweptSA s ” =R |
| 14

SENSE:INT| ALIGN AUTO \
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 9/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
E%ngdiv Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

fl N [ 1]7] 2 407 7 GHz 1 slo #8m [ ]

MSG €3 Query INTERRUPTED STATUS

ATS Electronic Technology Co., Ltd.
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Channel 6: 2.437GHz:

30 MHz to 1 GHz

BE Keysight SpEL‘trum Analyzer - Swept SA

SRR

SENSE:INT]

ALTGN AUTO

Trig: Free Run

PNO: Fast 50
™ Atten: 30 dB

IFGain:Low

Ref Offset 1 dB

10 dBidw Ref 20.00 dBm

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

MKR MODE TRC| SCL FUNCTION

0 N (1] f| 357 .98 MHz 54, 139 dBm| |
I N A

=0 W0~ oA W

A kb

FUNCTION WIDTH

MSG €3 Query INTERRUPTED

1 Gto 26 GHz

BE Keysight Spectrum Analyzer - SweptSA

(=2

SENSE:INT|

ALIGN AUTO |

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 11/100

Ref Offset 1 dB

10 dBidiv  Ref 20.00 dBm
Log

MKR MODE TRC| SCL| Y FUNCTION
(I N [1]f] 2 430 7 GHz
A N [1]F]
3 I
4
5
6
7
8
9

10

11

usG €3 Query INTERRUPTED

FUNCTION V.

FUNCTION WIDTH ALUE

| 2886Bm [ [ 0000000000000 |
24.880 6 GHz 37767dBm| [ ]

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
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Channel 11:2.462 GHz

30 MHz to 1 GHz

BE Keysight SpEL‘trum Ana\yzer SweptSA

SRR

SENSE:INT]

ALTGN AUTO

Trig: Free Run

PNO: Fast 50
™ Atten: 30 dB

IFGain:Low

Ref Offset 1 dB

10 dBidw Ref 20.00 dBm

Avg Type: Log-Pwr
Avg|Hold: 99/100

MKR MODE TRC| SCL FUNCTION

1 mnn_mnm -53. 101 dBm|[ |
I R

=0 W0~ oA W

A kb

FUNCTION WIDTH

MSG €3 Query INTERRUPTED

1 Gto 26 GHz

B Keysight Spectrum Analyzer - Swept SA

(=2

SENSE:INT|

ALIGN AUTO |

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

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

Ref Offset 1 dB

10 gBIdw Ref 20.00 dBm

MKR MODE TRC| SCL| FUNCTION
il N (1] F| 2 .463 8 GHz 2 944 dBm|
Pl N [1]f]
3 I
4
5
6
7
8
9

10

11

uise €3 Query INTERRUPTED

FUNCTION V.

ALUE

FUNCTION WIDTH

ATS Electronic Technology Co., Ltd.

3/F, Building A, No. 1 Hedong Three Road, Jinxia Community, Changan Town,
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802.11n(HT20) mode with 7.2Mbps data rate
Channel 1: 2.412GHz:

30 MHz to 1 GHz

BE Keysight Spectrum Analyzer - Swept SA

SRR

SENSE:INT]

RL | RF [500 AC | ALTGN AUTO [

06:48:05 PM Apr17, 2017

Avg Type: Log-Pwr

Marker 1 677.442744274 MHz
Avg|Held: 94/100

(] Trig: Free Run
Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

MKR MODE TRC FUNCTION FUNCTION WIDTH

1 IIII]E sn .44 MHz -54436 dBm| |
I N A

MSG €3 Query INTERRUPTED

1 Gto 26 GHz

BE Keysight Spectrum Analyzer - SweptSA

SENSE:INT| ALIGN AUTO |

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 10/100

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

Ref Offset 1 dB

10 dBidiv  Ref 20.00 dBm
Log

s W A

mmﬂ

Stop
#VBW 300 kHz

26.50 GHz

Sweep 2.437 s (10000 pts

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

21.2949 GHz -42.124 dBm

fl N [ 1]7] 2 407 7 GHz 1 6!2 dBm _—_

m

1

MSG €3 Query INTERRUPTED
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Channel 6: 2.437GHz:
30 MHz to 1 GHz
BE Keysight SpEL‘trum Ana\yz=er _Swept?A i : - - | (= =R

Avg Type: Log-Pwr
Avg|Hold: 66/100

PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 1 dB

10 dBidw Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

[1]f| 851 .96 MHz 54407 dBm| |
I N A

=5
CWO~No O AWM S

MSG €3 Query INTERRUPTED

1 Gto 26 GHz

B Keysight Spectrum Analyzer - Swept SA

(=2

RL AC | 06:46:26

| 502

SENSE:INT| ALIGN AUTO |

PM Apri7, 2017

Avg Type: Log-Pwr
Avg|Hold: 13/100

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 1 dB

10 dBidiv  Ref 20.00 dBm
Log

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
il N (1] F| 2 .440 9 GHz 1 320 dBm|
Pl N [1]f]
3 I
4
5
6
7
8
9

10

11

MSG €3 Query INTERRUPTED STATUS
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Channel 11:2.462 GHz

30 MHz to 1 GHz

[
SEMSE:INT| [ ALIGN AUTO | 06:45:27 PM Api
Avg Type: Log-Pwr
PNO: Fast G0 Trig: Free Run Avg|Held: 96/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
10 dBidw Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 [1]f| 829 65 MHz 53 486 dBm[ |
2 - 1]
3
4
5
6
7
8
9
10
11 I N N B . -
MSE €3 Query INTERRUPTED STATUS
1 G to 26 GHz
B Keysight Spectrum Analyzer - Swept SA ==

RL | RF | 500 AC | SENSE:INT| ALIGN AUTO \ 06:45:00 PM Apr17, 2017
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold: 39/100
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
E%ngdiv Ref 20.00 dBm

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
(I N [1]f] 2 .468 9 GHz 2 uus dBm
A N [1]F]
3 I
4
5
6
7
8
9

10

11
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6 Photographs

6.1 Radiated Spurious Emission Test Setup

Below 1GHz:

Above 1GHz:
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6.2 Conducted Emission Test Setup
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7 APPENDIX-Photographs of EUT Constructional Details

B M Y a
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WiFi Antenna
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End of report
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