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Applicant
Manufacturer
EUT

Model No.
Serial No.
Trade Mark
Rating

TEST REPORT

Stokhaus Limited
Shenzhen Shiningworth Technology Co., Ltd.
: Smart Tv Box
: V3,VI1, V2, V4, V5
: N.A.
: 1TV Viet
: DC5V,2A

Measurement Procedure Used:
FCC Part15 Subpart C 2016, Paragraph 15.247

The device described above is tested by Shenzhen Anbotek Compliance Laboratory
Limited to determine the maximum emission levels emanating from the device and the
severe levels of the device can endure and its performance criterion. The measurement
results are contained in this test report and Shenzhen Anbotek Compliance Laboratory
Limited is assumed full of responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT (Equipment Under Test) is
technically compliant with the FCC Part 15 Subpart C requirements.

This report applies to above tested sample only and shall not be reproduced in part
without written approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test :

Prepared by :

Reviewer :

Approved & Authorized Signer :

May 04~Jun. 09, 2017
(Tested Engineer / Winkey Wang)

DolVﬂ MO

(Project Manager / Dolly Mo)

,/’? /‘j
{ oV’ [,,!ftf/n
(Manager / Tom Chen)
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1.1. Description of Device (EUT)

EUT : Smart Tv Box

Model Number : V3,V1,V2,V4,V5
(Note: All samples are the same except the model number and
colour, so we prepare “V3” for test only.)

Test Power Supply © AC 120V, 60Hz for adapter/

RF Transmission

AC 240V, 60Hz for adapter/

: WiFi: 2412MHz~2462MHz (802.11b/802.11g/802.1n(HT20))

Frequency BT 4.2: 2402-2480MHz

Channels : WiFi: 11 For (802.11b/802.11g/802.11n(HT20))
BT 4.2: 79 Channels

Modulation : WiFi: 802.11b CCK; 802.11g OFDM; 802.11n MCS
BT 4.2: GFSK, n/4DQPSK, 8DPSK

Antenna Type . Internal Antenna

Antenna Gain: : 2.0dBi

Applicant . Stokhaus Limited

Address : Unit 8 - 1140 Sheppard Ave. W., Toronto, Ontario, M3K2A2,
Canada

Manufacturer : Shenzhen Shiningworth Technology Co., Ltd.

Address : 3F, Building A, Fusen Park, Hangcheng Rd, Gushu, Bao'an District,

Date of receipt
Date of Test

Remark

Shenzhen, China

: May 04, 2017
: May 04~Jun. 09, 2017

. This report is for WiFi.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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1.2. Auxiliary Equipment Used during Test

Adapter Manufacturer: ZTE
M/N: STC-A205011000USBA-C
S/N: 201202102100876
Input: 100-240V~50/60Hz 0.3A
Output: DC 5V, 1000mA

TV : Manufacturer: SONY

M/N: KDL-26EX550
S/N: 1012240
CE, FCC: DOC

1.3. Description of Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 752021

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been
registed 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 752021, July 06, 2016.

IC-Registration No.: 8058A-1
Shenzhen Anbotek Compliance Laboratory Limited., EMC Laboratory has been
registered and fully described in a report filed with the (IC) Industry Canada. The

acceptance letter from the IC is maintained in our files. Registration 8058 A, June
13, 2016.

Test Location

All Emissions tests were performed at

Shenzhen Anbotek Compliance Laboratory Limited. at 1/F., Building 1, SEC
Industrial Park, No.0409 Qianhai Road, Nanshan District, Shenzhen, Guangdong,
China

1.4. Measurement Uncertainty

Radiation Uncertainty > Ur=4.1 dB (Horizontal)
Ur =4.3 dB (Vertical)

Conduction Uncertainty : Uc=3.4dB

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10: 2013 and

FCC Part 15, Paragraph 15.247.

2.1. Summary of Test Results
The EUT has been tested according to the following specifications:

Standard Test Type Result Notes
FCC Part 15, Paragraph 15.107, 15.207 Conducted Emission Test PASS | Complies
FCC Part 15, Paragraph 15.247(b)(1) Maximum Output Power PASS | Complies
FCC Part 15, Paragraph 15.247(a)(2) 6dB Bandwidth PASS | Complies
FCC Part 15, Paragraph 15.247(c) 100kHz B%li?él(gggc;fsﬁequency PASS | Complies
FCC Part 15, Paragraph 15.209(a)(f) Spurious Emission PASS | Complies
FCC Part 15, Paragraph 15.247(a)(1) Frequency Separation - N/A
FCC Part 15, Paragraph 15.247(a)(1)(iii) | Number of Hopping Frequency - N/A
FCC Part 15, Paragraph 15.247(a)(1)(iii) Time of Occupancy - N/A
FCC Part 15, Paragraph 15.247(c) Peak Power Density PASS | Complies

2.2. Description of Test Modes
The EUT has been tested under operating condition.

Software used to control the EUT for staying in continuous transmitting and receiving mode is

programmed.

IEEE802.11b: Channel 1(2412MHz), Channel 6(2437MHz) and Channel 11(2462MHz) with 1

Mbps lowest data rate (worst case) are chosen for the final testing.

IEEE802.11g: Channel 1(2412MHz), Channel 6(2437MHz) and Channel 11(2462MHz) with 6

Mbps lowest data rate (the worst case) are chosen for the final testing.

IEEE802.11n (HT20): Channel 1(2412MHz), Channel 6(2437MHz) and Channel 11(2462MHz)

with MCS 0 Mbps lowest data rate (the worst case) are chosen for the final testing.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2.3. List of channels:
\ - available

X - tested
Number Frequency(MHz) 802.11
b/g/n
(HT20)
1 2412 N X
2 2417 \
3 2422 \
4 2427 \
5 2432 v
6 2437 N X
7 2442 N
8 2447 N
9 2452 N
10 2457 N
11 2462 N X

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2.4. Description Of Test Setup

CE
DC Line
A £3 B E-1 AC Line
vV EUT Adapter LISN
0.8m
Table
1.5m
RE
DC Line
A
E-2 E-1
EUT Adapter
0.8m
Table
) 1.5m g

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3. Conducted Emission Test

3.1. Block Diagram of Test Setup

3.1.1. Block diagram of connection between the EUT and simulators

/ Vertical Reference
Ground Plane /TestReceiver

N L

—— h E—
o © O O
40cm EUT _ Moo oo
80cm
|LISN h
] [ -~ L
\Horizontal Reference

Ground Plane

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80
from other units and other metal planes

3.2 Power Line Conducted Emission Measurement Limits (15.207)

Frequency Limits dB(uV)
MHz Quasi-peak Level Average Level
0.15 ~ 0.50 66 ~ 56* 56 ~46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3.3. Configuration of EUT on Measurement

The following equipments are installed on Power Line Conducted Emission Measurement to
meet the commission requirement and operating regulations in a manner which tends to
maximize its emission characteristics in a normal application.

3.4. Operating Condition of EUT

3.4.1. Setup the EUT and simulator as shown as Section 3.1.
3.4.2. Turn on the power of all equipment.

3.4.3. Let the EUT work in test mode (Normal Mode) and measure it.

3.5. Test Procedure

The EUT system is connected to the power mains through a line impedance stabilization
network (L.I.S.N.). This provides a 50ohm coupling impedance for the EUT system. Please
refer the block diagram of the test setup and photographs. Both sides of AC line are checked
to find out the maximum conducted emission. In order to find the maximum emission levels,
the relative positions of equipment and all of the interface cables shall be changed according
to FCC ANSI C63.10-2013 on Conducted Emission Measurement.

The bandwidth of test receiver (ESCI) set at 9KHz.
The frequency range from 150KHz to 30MHz is checked.

The test results are reported on Section 3.6.

3.6. Test equipment

Item Equipment Manufacturer | Model No. | Serial No. Last Cal. Cal. Interval
1. Two-Line | p 1 e & Schwarz| ENV216 | 100055 | TW- 192016 1y yeqr
V-network
2. |EMI Test Receiver| Rohde & Schwarz ESCI 100627 | Jun. 17,2016 1 Year
3. IRF Switching Unit| ~ COmPliance | poirnm | 38303 | Jun. 17,2016 | 1 Year
Direction

3.7. Power Line Conducted Emission Measurement Results

PASS.

The frequency range from 150KHz to 30 MHz is investigated.
Please to see the following pages

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: Normal Mode

Test Specification: AC 120V, 60Hz for adapter
Comment: Live Line

Tem.:25°C Hum.:50%

200 dBu¥
Limit: —
AVE:
f WWI\INWWHMWM\M.WM b, peak
‘W*WAMLM . p—
Bakint Y e AV G
0.0
0.150 05 [MHz] 5 30.000
Ne. (ﬁﬁ% Ff?? Sﬂl\?)g F{i’.“eti” (Rdgiﬂt} iy OV?-::B% ;mlt Detector | Remark
1 0.1499| 41.81 19.90 61.71 66.00 429 QP
2 01539 2478 19.90 44 68 5578 -11.10 AVG
3 0.1900| 3856 19.90 58 .46 64.03 -5.57 QP
4 02260 1997 19.89 39.86 52.59 1273 AVG
5 0.3018| 3379 19.89 5368 60.19 651 QP
5] 03220 14.03 19.90 3393 49 65 -15.72 AVG
7 0.3780| 3045 19.93 50.38 58.32 -7.94 QP
8 04540| 2695 19.96 46.91 56.80 -9.89 QP
9 04540 11.84 19.96 31.80 46.80 -15.00 AVG
10 05260 1145 19.99 3144 46.00 -14 56 AVG
1M1 09739 946 20,11 29 57 46.00 -16.43 AVG
12 1.0540( 26.02 2012 4614 56.00 -9.86 QP

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: Normal Mode

Test Specification: AC 120V, 60Hz for adapter
Comment: Neutral Line

Tem.:25°C Hum.:50%

800 dBu¥

Limit: —_—

AVG:

40

e
b k(\j“ﬂj ‘I'rll \7 ‘\ | £ ¥ peak
A ‘ Wity ARt *Jv’waxﬁwmmwmmﬂ.wmvh e
B e R T
0.0
0.150 05 (MHz) 5 30.000
No. &ri‘l} Tc?gﬂ:\rf'? F(gg?r (Rdgiilft} by Ovﬁéel:;m” Detector | Remark
1 01499 19.83 19.90 3973 56.00 1627 AVG
2 0.1539| 40.03 19.90 59.93 65.78 -5.85 QP
3 0.1860| 16.80 19.90 36.70 5421 -17.51 AVG
4 0.1900| 36.87 19.90 5677 64.03 -7.26 QP
5 0.2980| 1046 19.89 30.35 50.30 -19.95 AVG
6 0.3020| 2937 19.89 49 26 60.19 -10.93 QP
7 0.3740| 2580 19.92 4572 5841 -12.69 QP
8 04460 656 19.96 2652 4695 -20.43 AVG
9 04980 2024 19.98 40.22 56.03 -15.81 QP
10 06620 452 20.03 24 55 46.00 -21.45 AVG
1" 0.8580| 18.80 20.08 38.88 56.00 1712 QP
12 1.0339| 4.19 20.12 2431 46.00 -21.69 AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: Normal Mode

Test Specification: AC 240V, 60Hz for adapter
Comment: Live Line

Tem.:25°C Hum.:50%

20,0 dBu¥

Limit: —_—

AVG:

peak

AVG

0.150 0.5 [MHz] 1 20.000
No. (ﬁﬁ‘l‘) F(ac?ggl'?? F{f;g;}r (Rdgililft} dLIB”L:I\tf Ov?c:é;mlt Detector) - Remark
7 01499 4300 | 1990 | 6299 | 6600| 301 | QP
2 01499 2146 | 1990 | 4136 | 5600 | -1464 | AVG
3 01860 3500 | 1990 | 5580 | 6421| 841 | QP
2 04420 1047 | 1995 | 3042 | 4702| -1660 | AVG
5 06580 1065 | 2003 | 3068 | 4600| 1532 | AVG
6 06660 2598 | 2003 | 4601 | 5600| 999 | QP
7 70300 26.18 | 2012 | 4630 | 56.00| 970 | QP
8 11019] 878 | 2012 | 2890 | 46.00| -17.10 | AVG
9 13980 2427 | 2013 | 4440 | 5600 -1160 | QF
10 16220] 862 | 2013 | 2875 | 46.00| -17.25 | AVG
11 78980 2398 | 2014 | 4412 | 5600 -1188 | QF
12 19730] 742 | 2014 | 2756 | 46.00 | -1844 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: Normal Mode

Test Specification: AC 240V, 60Hz for adapter
Comment: Neutral Line

Tem.:25°C Hum.:50%

20.0 dBu¥

Limit: —_—

AVE:

=
_
c’\—\_
———r~
=
P

-
=
_‘__,—'—"=
X

X ; peak
[/ e bohr Nl b e
i gt A
0o
0.150 0.5 [MHz] 5 30.000
No. (ﬁﬁ‘lﬁ) F(asgﬂl\?? F(?E:t?r (Rdgiﬂt) ey OV?';B%;W Detector| - Remark
1 01499 4042 19.90 60.32 66.00 -5.68 QP
2 0.1499| 18.08 19.90 3798 56.00 -18.02 AVG
3 0.1859| 3793 19.90 57.83 64.21 -6.38 QP
4 01940 15.05 19.90 3495 53.86 -18.91 AVG
5 02979 2696 19.89 4685 60.30 -13.45 QP
6 03099 911 19.89 29.00 49 97 -20.97 AVG
7 04299 2223 19.95 4218 57.25 -15.07 QP
8 04460 7.31 19 .96 2727 46.95 -19.68 AVG
9 06660 448 20.03 24 51 46.00 -21.49 AVG
10 0.6700| 18.84 20.03 38.87 56.00 1713 QP
11 1.0260 397 2012 2409 46.00 -21.91 AVG
12 1.0339| 17.50 2012 3762 56.00 -18.38 QP

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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4. FCC Part 15.247 Requirements for DSSS & OFDM Modulation

4.1 Test Setup

EUT System Attenuator Spectrum
Analyzer

4.2 6dB Bandwidth

6dB Bandwidth
a. Limit
For the direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz.

b.Test Procedure
1. Place the EUT on the table and set it in the transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.
3. Set the spectrum analyzer as:
RBW = 100kHz, VBW=>3*RBW =300kHz,
Detector= Peak
Trace mode= Max hold.
Sweep- auto couple.
4. Mark the peak frequency and —6dB (upper and lower) frequency.
5. Repeat until all the rest channels are investigated.

c. Test Setup See 4.1

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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d. Test Equipment

Item Equipment Manufacturer | Model No. | Serial No. Last Cal. | Cal. Interval
1. |Spectrum Analysis Agilent E4407B | US39390582 | Jul. 12, 2016 1 Year
2. | Preamplifier Instruments | EMCOLISS| 900100 | jun. 17,2016] 1 Year

corporation 0
3. |EMI Test Receiver| Rohde & Schwarz ESPI 101604 Jun. 17,2016 1 Year
4. | DoubleRidged 1} Instruments | ryy 18| 351600  [May 06,2017 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 May 06, 2017 1 Year
Pre-amplifier SONOMA 310N 186860 Jun. 17,2016 1 Year
EMI Test
7. Software SHURPLE N/A N/A N/A N/A
EZ-EMC
8 Power Sensor Agilent KF?)K;ISO 151002;11$N0 Jun. 17, 2016 1 Year
g | MXA Spectrum Agilent N9020A |MY51170037|Jun. 17,2016| 1 Year
Analysis
10 | MXGRE Vector Agilent N5182A |MY48180656|Jun. 17,2016 1 Year
Signal Generator
11 | Signal Generator Agilent E4421B [MY41000743|Jun. 17,2016 1 Year
12 | DC Power supply 1\% IV-8080 | YQSB0096 |Jun. 17,2016 1 Year
TEMP&HUMI -
13 | PROGRAMMARB Bell Group 50MS SE-0137 |Jun. 17,2016 1 Year
LE CHAMBER
14 Power Meter Anritsu ML2495A 1204003 Jun. 17, 2016 1 Year
15 Power Anritsu MA2411B| 1126150 |Jun.17,2016| 1 Year
Sensor

e. Test Results

Pass.

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772

www.anbotek.com
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f. Test Data
6dB Bandwidth
Test mode: IEEE 802.11b

Channel Fr(el\c}[ﬁ;l; y
Low 2412
Mid 2437
High 2462

Test mode: IEEE 802.11¢g

Channel Fr(el\c}[ﬁ;l; y
Low 2412
Mid 2437
High 2462

Test mode: IEEE 802.11n (HT20)

Channel Fr(el\c}[ﬁ;l; y
Low 2412
Mid 2437
High 2462

Test Plots See the following page.

Bandwidth
(MHz)
8.600
9.013
8.591

Bandwidth
(MHz)
16.38
16.39
16.39

Bandwidth
(MHz)
17.43
17.63
17.60

Limit
(kHz)

>500

Limit
(kHz)

>500

Limit
(kHz)

>500

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass
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Agilent Spectrum Analyzer - Occupied BW

o L [ rF soe oac [ ] SENSE:INT| ALIGN AUTO 10:54:36 AM Jun 09, 2017
Ref Value 20.00 dBm Center Freq: 2.412000000 GHz Radio 5td: None Trace/Detector
Trig: Free Run Avg|Hold:>10/10

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

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write
—

Average

Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 18.5 dBm
11.176 MHz

Transmit Freq Error 271.13 kHz OBW Power

x dB Bandwidth 8.600 MHz x dB

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Occupied BW
7 I T TR B ALIGN AUTO MEEVIIGIEERT | | oo ctor

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
.1 Trig:Free Run Avg|Hold:>10/10

[a]
#IFGain:Low " #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Average
—

Max Hold

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 19.4 dBm

11.5612 MHz

Transmit Freq Error -15.083 kHz OBW Power 99.00 %
x dB Bandwidth 9.013 MHz x dB -6.00 dB

Test Mode: 802.11b---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW

L soq AC | | B ALIGH AUTO 10:55:24 AM Jun09, 2017

T
Center Freq 2.462000000 GHz Center Freq: 2.162000000 GHz Radio Std: None TracelDetector
[ Trig: Free Run Avg|Hold:>10/10

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

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
Span 40 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 19.3 dBm

11.643 MHz

Transmit Freq Error -136.15 kHz OBW Power 99.00 %
x dB Bandwidth 8.591 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11b---High

Agilent Spectrum Analyzer - Occupied BW

(7 S =TT : ALIGN AUTO 10:55:49 AM Jun 09, 2017

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
[ Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 30 dB

Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 17.1 dBm
16.543 MHz

Transmit Freq Error 4.366 kHz OBW Power 99.00 %
x dB Bandwidth 16.38 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11g---Low

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW

L sog  AC || B ALIGN AUTO 10:56:07 AM Jun 09, 2017

T
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
[ Trig: Free Run Avg|Hold:>10/10

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

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
Span 40 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 18.3 dBm

16.563 MHz

Transmit Freq Error -38.513 kHz OBW Power 99.00 %
x dB Bandwidth 16.39 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Occupied BW

e L [ rRF [soe oac [ | B ALIGN AUTO 10:56:22 AM Jun 09, 2017

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
[ Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 30 dB

Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 18.2 dBm
16.550 MHz

Transmit Freq Error -61.358 kHz OBW Power 99.00 %
x dB Bandwidth 16.39 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW.

L SENSEINT ALIGH AUTO 11:03:12 AM Jun08, 2017
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None TraceiDetector

1 Trig:Free Run Avg|Held:>10/10

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

Ref Offset 0.6 dB
Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
Span 40 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 17.5 dBm

17.752 MHz

Transmit Freq Error 17.158 kHz OBW Power 99.00 %
x dB Bandwidth 17.43 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Occupied BW.
RF S0 £

Center Freq 2.437000000 GHz

#IFGain:Low

SENSEINT) ALIGH AUTO) 11:03:44 AM Jun 08, 2017
Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
] Trig: Free Run Avg|Held:>10/10

#Atten: 30 dB Radio Device: BTS

Ref Offset 0.6 dB
Ref 20.00 dBm

Clear Write

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 18.7 dBm
17.774 MHz

Transmit Freq Error -32.017 kHz OBW Power 99.00 %
x dB Bandwidth 17.63 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW

g L | AF  sog o | B ALIGN AUTD 11:04:09 AM Jun 09, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TraceiDetector
.3 Trig:Free Run

[w] Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB

Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

Clear Write

Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 18.5 dBm
17.737 MHz

Transmit Freq Error -52.782 kHz OBW Power 99.00 %
x dB Bandwidth 17.60 MHz x dB -6.00 dB

MSG STATUS

Test Mode: 802.11n20---High

Shenzhen Anbotek Compliance Laboratory Limited
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4.3. Maximum Output Power Test

a. Limits
For systems using digital modulation in the 2400~2483.5MHz, The out put Power shall not
exceed 1W (30dBm)

b. Test procedure
1.The Transmitter output (antenna port) was connected to the power meter.

2.Turn on the EUT and power meter and then record the power value.

3.Repeat above procedures on all channels needed to be tested.
Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.

c. TEST SETUP

EUT a« | POWER METER

d. Test Results
Pass.

Shenzhen Anbotek Compliance Laboratory Limited
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e. TestData

802.11b CHO6 2437 17.170 30
CH11 2462 17.825 30

CHO1 2412 16.887 30

802.11g CHO06 2437 17.194 30
CH11 2462 16.634 30

CHO1 2412 16.320 30

802.11n(HT20) CHO06 2437 16.096 30
CH11 2462 17.120 30

Note: For power test the duty cycle is 100%o in continous transmitting mode.

Shenzhen Anbotek Compliance Laboratory Limited
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4.4. DUTY CYCLE

a.Test Procedure
The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the on and off times
of the transmitted signal.
Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW =OBW if possible; otherwise, set RBW to the largest available value.
Set VBW = RBW. Set detector = peak or average. The zero-span measurement method shall not
be used unless both RBW and VBW are > 50/T and the number of sweep points across duration T
exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method
of measuring duty cycle shall not be used if T < 16.7 microseconds.)
The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
The EUT was operating in controlled its channel.
Use the following spectrum analyzer settings:
Span = Zero Span
RBW = 8MHz
VBW =50MHz
Number of points in Sweep >100
Detector function = peak
Trace = Clear write Measure Ttotal and Ton
Calculate Duty Cycle = Ton / Ttotal and Duty Cycle Factor=10*log(1/Duty Cycle)
b. Test Setup

EUT v SPECTRUM
ANALYZER
c. Test Data
Frequency Ton Ttotal
Test Mode (MHz) (ms (ms) Duty Cycle

802.11b 2437 10 10 100%
802.11¢g 2437 10 10 100%
802.11n(HT20) 2437 10 10 100%

The maximum duty cycle is not less than 98%

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Agilent Spectrum Analyzer - Swept SA
7 I N = : ALIGN AUTO 11:45:49 881
Avg Type: Log-Pwr TRACE
PHO: Fast (! Trig: Free Run TYPE
IFGain:Low #Atten: 40 dB

TracelDetector

Select Trace

Ref Offset 0.5 dB
Ref 30.00 dBm

=y
v

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blankb
View

More
Center 2437000000 GHz Span 0 Hz e

#VBW 50 MHz Sweep 5.000 ms (601 pts) _
IMSG STATUS

Test Mode: 802.11 b

Agilent Spectrum Analyzer - Swept SA

s0p AC || B ALIGN AUTO 11:46:23 AM Jun 03, 2017
Avg Type: Log-Pwr

TracelDetector

PNO: Fast (5 T1rg:Free Run

=
IFGain:Low #Atten: 40 dB SelectTmceb

Ref Offset 0.5 dB {
Ref 30.00 dBm I

Clear Write
Jo Pt it gkt Bt bt e ey Al R el g A i S o A AL

Trace Average

Max Hold

Min Hold

|

View Blank’
View

Center 2.437000000 GHz Span 0 Hz
#VBW 50 MHz Sweep 5.000 ms (601 pts)

IM SG STATUS.

Test Mode: 802.11 g

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA

s0Q  AC || : BLIGN AUTC 11:46:56 AM Jun 09, 2017
Avg Type: Log-Pwr EEE

TracelDetector

PNO: Fast (3 Trig: Free Run

IFGain:Low - #Atten: 40 dB F Select Trace

v

Ref Offset 0.5 dB
Ref 30.00 dBm

|"

Clear Write
St N T PR T T R M W NS W, R P T W T SO

Trace Average

Max Hold

Min Hold

|

View Blank
View

[
More
Center 2.437000000 GHz Span 0 Hz leiE

Res BW & MHz #VBW 50 MHz Sweep 5.000 ms (601 pts) _l

IM SG STATUS

Test Mode: 802.11 n(HT20)

Shenzhen Anbotek Compliance Laboratory Limited
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4.5. 100 kHz bandwidth outside the frequency Measurement

a.Applicable Standard
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)).

b.Measurement Procedure
The EUT must have its hopping/Non-hopping function enabled. Using the following spectrum
analyzer setting:

1. Set the RBW = 100KHz.

2. Set the VBW = 300KHz.

3. Sweep time = auto couple.

4. Detector function = peak.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

c.Test Equipment
Same as the equipment listed in 4.2.

d.Test Setup
See 4.1

Shenzhen Anbotek Compliance Laboratory Limited
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Test Results:

Delta Peak to band emission Limit
Mode Frequency Band (dBc) (dBc) Result

2400 46.982 30 Pass

802.11b mode
2483.5 59.967 30 Pass
2400 33911 30 Pass

802.11g mode
2483.5 46.934 30 Pass
802.11n(HT20) 2400 31.867 30 Pass
mode 2483.5 42.559 30 Pass

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA
@ . | rr [so0 oac [ ] B ALIGNAUTO 11:24:09 AM Jun 03, 2017 T IDetect
Marker 3 2.390000000000 GHz ] Aug Type: Log-Pur racelbetector
PNO: Fast ([, Trig: Free Run AvgHold:>10/10
IFGain:Low #Atten: 30 dB Select Trace
3
Mkr3 2.390 00 GHz 1
Ref Offset 0.5 dB
Ref 20.00 dBm -58.812 dBm R
Clear Write
—
Trace Average
—
Max Hold
|
Start 2.31000 GHz Stop 2.42200 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.72 ms (601 pts) Min Hold
MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FLINET\EINVALUE A
1 III-II— —
I N | ﬂ—_— .
| 239%000GHz| 8812dBm| | [ | View Blank.
I I B Trace On
|
More
10f3
Agilent Spectrum Analyzer - Swept SA
gL | rF[S00 ac [ ] i ALIGNAUTO el
Marker 2 2.483500000000 GHz ] Avg Type: Log-Pur racemetector
PNO: Fast (y, ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low BAtten: 30 B Select Trace
>
Mkr2 2.483 50 GHz 1
Ref Offset 0.5 dB
Ref 20.00 dBm -56.317 dBm ———
Clear Write
—
Trace Average
—
Max Hold
[
Start 2.45200 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.600 ms (601 pts) Min Hold
KR MODE TRC SCL By hs FUNCTION FUNCTION "wIDTH FUNCTION WALUE ~
1 IYEEE I | —
| N | [ ] .
] VlewBIank’
[ ]
 —— )/ Em——
]
— Ll
10 ] 10f3
1 | [ B
‘ o
MSG STATUS
Test Mode: 802.11b---High
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Agilent Spectrum Analyzer - Swept SA

@ . [ rf Json oac [ ] f ALIGH AUTQ 11:25:08 AM Jun 09, 2017 T IDetect
Marker 3 2.390000000000 GHz ] Avg Type: Log-Pwr racelbetector
PNO: Fast (y) Trig: Free Run Avg[Hold:>10{10
IFGain:Low BAtten: 30 dB Select Trace
MKkr3 2.390 00 GHz| 1
Ref Offset0.5 dB
Ref 20.00 dBm -41.879 dBm S
Clear Write
—
Trace Average
—
Max Hold
|
Start 2.31000 GHz Stop 2.42200 GHz
#VBW 300 kHz Sweep 10.72 ms (601 pts) Min Hold
MKR MODE TRC SCL ES hd FUNCTION FUNCTION WIDTH FUNCTIONVSLUE &
| 241453GHz|  A215dBm| | | W
| 240000GHz| 32696dBm| | [ | _
[ 239000GHz| 879dBm| | [ | View Blank’
- 1] Trace On

Agilent Spectrum Analyzer - Swept SA
soa_ec | | ; ALIGN AUTO

Marker 2 2.483500000000 GHz i Avg Type: Log-Pwr
Trig: Free Run Avg|Held:>10/10

IFGain:Low #Atten: 30 dB

TracelDetector

SelectTmce.
Mkr2 2.483 50 GHz
Ref 20.00 dBm 246,771 dBm

1 Clear Write

Trace Average

Max Hold

Stop 2.50000 GHz
#VBW 300 kHz Sweep 4.600 ms (601 pts) Min Hold

i FUNCTION FUNCTION %IDTH FUNCTION VALUE ~ ~

|

View Blank
Trace On

MSG STATUS |

Test Mode: 802.11g---High
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Agilent Spectrum Analyzer - Swept SA

@ . [ rf Json oac [ ] f ALIGH AUTQ 11:25:50 M Jun 09, 2017 T IDetect
Marker 3 2.390000000000 GHz ] Avg Type: Log-Pwr E racelbetector
PNO: Fast (y) Trig: Free Run Avg[Hold:>10{10 iy
IFGain:Low BAtten: 30 dB Select Trace
Mkr3 2.390 00 GHz| 1
Ref Offset0.5 dB
Ref 20.00 dBm -40.658 dBm) S
Clear Write
—
Trace Average
—
Max Hold
|
Start 2.31000 GHz Stop 2.42200 GHz
#VBW 300 kHz Sweep 10.72 ms (601 pts) Min Hold
MKR MODE TRC SCL ES hd FUNCTION FUNCTION WIDTH FUNCTIONVSLUE &
| 241696GHz|  1079dBm| | | W
| 240000GHz| 30y88dBm| | [ 000 | _
| 239000GHz| does8dBm| | [ | View Blank’
- 1 Trace On

Agilent Spectrum Analyzer - Swept SA
soa_ec | | ; ALIGN AUTO

Marker 2 2.483500000000 GHz Avg Type: Log-Pwr Trace/Detector
Trig: Free Run Avg|Held:>10/10 v s

IFGain:Low #Atten: 30 dB

MKr2 2.483 50 GHz
Ref 20.00 dBm 242,223 dBm

Select Tmce.

Clear Write

Trace Average

Max Hold

Stop 2.50000 GHz
#VBW 300 kHz Sweep 4.600 ms (601 pts) Min Hold

i FUNCTION FUNCTION %IDTH FUNCTION VALUE ~ ~

|

View Blank
Trace On

MSG STATUS |

Test Mode: 802.11n20---High
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4.6. Peak Power Spectral Density

a. Limit

1. For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.
2. The direct sequence operating of the hybrid system, with the frequency hopping operation turned
off, shall comply with the power density requirements of paragraph (d) of this section.

b. Test Procedure
1. Place the EUT on the table and set it in transmitting mode. Remove the antenna from the EUT
and then connect a low loss RF cable from the antenna port to the spectrum analyzer.
2. Set the spectrum analyzer as RBW = 3.0kHz, VBW = 10kHz, Span = 1.5xDTS BW
3. Record the max. reading.
4. Repeat the above procedure until the measurements for all frequencies are completed.

c. Test Equipment
Same as the equipment listed in 4.2.

d. Test Setup
See 4.1
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Test Results:

Test mode: IEEE 802.11b

Frequency PPSD > PPSD Limit
Channel (MHz)  (dBm3KHz) (dBm/3KHz)  (dBm) Result
Low 2412 -11.510 - Pass
Mid 2437 -9.825 - 8.00 Pass
High 2462 -9.935 - Pass
Test mode: IEEE 802.11g
Frequency PPSD > PPSD Limit
Channel (MHz) (dBm) (dBm) (dBm) Result
Low 2412 -14.670 - Pass
Mid 2437 -12.953 - 8.00 Pass
High 2462 -12.838 - Pass
Test mode: IEEE 802.11n (HT20)
Frequency PPSD > PPSD Limit
Channel (MHz)  (dBm/3KHz) (dBm/3KHz)  (dBm) Result
Low 2412 -14.869 - Pass
Mid 2437 -13.711 - 8.00 Pass
High 2462 -14.732 - Pass

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA
509 AC | | B ALIGN AUTO) 11:13:56AM 1un 03, 2017

Marker 1 2.413610000000 GHz Avg Type: Log-Pwr Peak Search
Trig: Free Run Avg|Hold:>10/10

B [
IFGain:Low _ #Atten: 30 dB

Mkr1 2.413 610 GHz NextPeak
Ref Offset 05 dB
szzg.e()OdBm 11.510 dBm

Next Pk Right|

Next Pk Left

Marker Delta

Mkr—RefLvl

-

Center 2.412000 GHz Span 14.00 MHz
#VBW 10 kHz Sweep 1.476 s (601 pts)

MSG STATUS

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Swept SA

__ B ALIGN AUTD
Marker 1 2.436183333333 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>10/10 N
IFGain:Low #Atten: 30 dB
Ref Offset 05 dB Mkr1 2.436 183 GHZ NextPeak
Ref 20.00 Bm -9.825 dBm RN
Next Pk Right
[
Next Pk Left
[
Marker Delta
[
Mkr—CF

Mkr—RefLvl

Center 2.437000 GHz Span 14.00 MHz
#VBW 10 kHz Sweep 1.476 s (601 pts)

MSG STATUS

Test Mode: 802.11b---Mid
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Agilent Spectrum Analyzer - Swept SA
RE

Marker 1 2.461370000000 GHz
PNO: Fast I
IFGain:Low

ALIGN SUTO)
Avg Type: Log-Pwr
Avg|Hold:>10/10

Peak Search

) Trig:Free Run
#Atten: 30 dB
Mkr1 2.461 370 GHZ] DENCRERE

Ref Offset 0.5 ¢B -9.935 dBm

Ref 20.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

#YBW 10 kHz

Agilent Spectrum Analyzer - Swept SA

sog A | |

Marker 1 2.406333333333 GHz ) Avg Type: Log-Pwr
.1 Trig:Free Run Avg|Hold:>10/10

PNO: Fast (4]
IFGain:Low #Atten: 30 dB

Ref Offset 0.5 ¢B
Ref 20.00 dBm

Center 2.41200 GHz ~
#Res BW 3.0 kHz

#YBW 10 kHz

Mkr1 2.406 33 GHz

-14.670 dBm

Span 25.00 MHz
Sweep 2.636 s (601 pts)

Peak Search

NextPeak
e
Next Pk Right
e
Next Pk Left
e
Marker Delta
e

Mkr—CF

Mkr—RefLvl

STATUS

MSG

Test Mode: 802.11g---Low

Shenzhen Anbotek Compliance Laboratory Limited
www.anbotek.com
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Agilent Spectrum Analyzer - Swept SA
RF
Marker 1 2.431333333333 GHz

PNO: Fast I
IFGain:Low

Ref Offset 0.5 ¢B
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

ALIGN SUTO)
Avg Type: Log-Pwr
Avg|Hold:>10/10

Peak Search

) Trig:Free Run
#Atten: 30 dB
NextPeak

Mkr1 2.431 33 GHz
-12.953 dBm

Next Pk Right
e
Next Pk Left
e
Marker Delta
e

Mkr—CF

Mkr—RefLvl

Span 25.00 MHz

#VBW 10 kHz Sweep 2.636 s (601 pts)

MSG

STATUS

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Swept SA

sog A | |

Marker 1 2.456333333333 GHz

PNO: Fast ()
IFGain:Low

Ref Offset 0.5 ¢B
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

ALIGN SUTO)
Avg Type: Log-Pwr
Avg|Hold: 7/10

Peak Search

.3 Trig:Free Run
#Atten: 30 dB
NextPeak

Mkr1 2.456 33 GHz
-12.838 dBm

Next Pk Right
e
Next Pk Left
e
Marker Delta
e

Mkr—CF

Mkr—RefLvl

Span 25.00 MHz

#VBW 10 kHz Sweep 2.636 s (601 pts)

MSG

STATUS

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Marker 1 2415780000000 GHz

Agilent Spectrum Analyzer - Swept SA
RF

ALIGN AUTD

PNO: Fast I
IFGain:Low

Ref Offset 0.5 ¢B
Ref 20.00 dBm

#YBW 10 kHz

) Trig:Free Run
#Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg|Hold: 7/10

Mkr1 2.415 780 GHZ] DENCRERE

-14.869 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Span 27.00 MHz
Sweep 2.847 s (601 pts)

STATUS

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Swept SA
7 S O =T

ALIGN AUTD

Marker 1 2.431960000000 GHz
PNO: Fast ()
IFGain:Low

Ref Offset 0.5 ¢B
Ref 20.00 dBm

Avg Type: Log-Pwr Peak Search
.3 Trig:Free Run Avg|Hold: 5/10
#Atten: 30 dB
Mkr1 2.431 960 GHZ NextPeak
13711 dBm|IEEEE_

=

#YBW 10 kHz

Center 2.43700 GHz
#Res BW 3.0 kHz

Next Pk Right
e
Next Pk Left
e
Marker Delta
e

Mkr—CF

Mkr—RefLvl

Span 27.00 MHz
Sweep 2.847 s (601 pts)

MSG

STATUS

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544  Fax:
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Agilent Spectrum Analyzer - Swept SA

RE__ [so ac | ] i ALIGN AUTO
Marker 1 2.463530000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold: 5110 i
IFGain:Low #Atten: 30 dB
Ref Offset 0.5 dB Mkr1 2.463 530 GHz LEXtER AR
Ref 20.00 dBm -14.732 dBm T
Next Pk Right
J—
Next Pk Left
J—
Marker Delta
J—
Mkr—CF
Mkr—RefLvi
Center 2.46200 GHz Span 27.00 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.847 s (601 pts)

MSG STATUS |

est Mode: 802.11n20---High

Shenzhen Anbotek Compliance Laboratory Limited
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4.7. Radiated Emissions and Band Edge Measurement
4.7.1.1. Test Limits (< 30 MHZ)

Frequency Field Strength Measurement Distance

(MHz) (microvolts/meter)  (meter)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30

4.7.1.2. Test Limits (> 30 MHZ)

FIELD STRENGTH FIELD STRENGTH S15.209

of Fundamental: of Harmonics 30 - 88 MHz 40 dBuV/m
@3M

902-928 MHZ 88 -216 MHz 43.5
2.4-2.4835 GHz 216 - 960 MHz 46

94 dBuV/m @3m 54 dBuV/m @3m ABOVE 960 MHz 54dBuV/m

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. 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)).

Test Equipment
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. | Spectrum Analysis Agilent E4407B US39390582 | Jul. 12,2016 1 Year
2. Preamplifier Instruments | py10611830| 980100 Jun. 17,2016 | Year
corporation
3. EMI Test Receiver | Rohde & Schwarz ESPI 101604 Jun. 17,2016 1 Year
4, |Double Ridged Hor | Instruments GTH-0118 | 351600 | May 06, 2017 | Year
Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck VULB9163 9163-289 May 06, 2017 1 Year
6. Pre-amplifier SONOMA 310N 186860 Jun. 17, 2016 1 Year
EMI Test Software
7. EZ-EMC SHURPLE N/A N/A N/A N/A
8 Power Sensor Agilent KFSV?SOSO 15100041SN045( Jun. 17,2016 1 Year
g | MXA Spectrum Agilent N9020A | MY51170037 | Jun. 17,2016 1 Year
Analysis
1o | MXGRE Vector Agilent N5182A | MY48180656 | Jun. 17,2016 | Year
Signal Generator
11 Signal Generator Agilent E4421B MY41000743 | Jun. 17,2016 1 Year
12 | DC Power supply v 1V-8080 YQSB0096 Jun. 17,2016 1 Year
TEMP&HUMI
13 |PROGRAMMABLE Bell Group BE'(EI;'” SE-0137 Jun. 17, 2016 1 Year
CHAMBER

Tel:(86)755-26066544
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4.7.2. Test Configuration:
4.7.2.1. 9k to 30MHz emissions:

Turntable Im

\ EUT |
Test
Receiver
0.8m /
_ /
Ground Plane Coaxial Cable
4.7.2.2.30M to 1G emissions:
]
Turntahle
\ EUT It to 4
Test | ee——g
Fecetver 0.8m 1 :

| /
Ground Plane : Coaxial Cable

4.7.2.3. 1G to 40G emissions:

Turntable Im i I

\ EUT

Test
1.5m Receiver
“ lmto4m

ﬂ [ 1
Ground Plane Coaxial Cable /

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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4.7.3. Test Procedure

For below 1GHz: The EUT is placed on a turntable, which is 0.8m above the ground plane.

For above 1GHz: The EUT is placed on a turntable, which is 1.5m above the ground plane.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT is set 3 meters away from the receiving antenna which is mounted on a antenna tower.
The antenna can be moved up and down from 1 to 4 meters to find out the maximum emission
level. Both horizontal and vertical polarization of the antenna are set on test.

Measurements are made on 9KHz to 30MHz and 30MHz to 26 GHz range with the transmitter
set to the lowest, middle, and highest channels.

All readings from 30MHz to 1GHz are quasi-peak values with a resolution bandwidth of

120kHz. All reading are above 1GHz, peak & average values with a resolution bandwidth of
IMHz.

The EUT is tested in 9*6*6 Chamber. The device is evaluated in Xyz orientation.

The test results are listed in Section 4.7.4.

4.7.4. Test Results

The EUT was tested on (Normal Mode, WiFi Mode) modes, only the worst data of (WiFi Mode)
are attached in the following pages.

Only the worst case (x orientation).

The test results of 9kHz-30MHz and above 18000MHz are attenuated more than 20dB below
the permissible limits, so the results don't record in the report.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Test Results (30~1000MHz)

Job No.: 0217050020W Polarization: Horizontal
Standard: FCC PART15C Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Test Mode: WiFi Mode Distance: 3m
200 dBu¥/m
Limit: —_—
Margin: —_—
|
40 | I 3 -
| 4 3
: 3
HE
‘ e
0.0
30,000 40 50 G0 70 B0 [MHz] 300 400 500 GO0 FoO 1000000
Freg. Reading | Factor | Result Limit |Ower Limit Height | degree
No. (MHz)  |(dBuVim)| (dB/m) |(dBuvim)|(@Buv/| (dB) |PE°9°T| em) | (deq) | TEMaT
1 148 4410 46.11 -23.36 2275 4350 2075 peak
2 250.3012| 49.34 -18.56 3078 46.00 -15.22 peak
3 297.2241| 54.43 -17.76 36.67 46.00 -9.33 peak
4 451.1350| 42.51 -12.15 30.36 46.00 -15.64 peak
5 801.7863| 4414 -6.54 3760 46.00 -840 peak
B 912.3620| 41.02 -4 57 36.45 46.00 -9.55 QP 300 360

Tel:(86)755-26066544
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Job No.: 0217050020W Polarization: Vertical
Standard: FCC PART15C Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Test Mode: WiFi Mode Distance: 3m
20.0 dBu¥/m
Limit- —_—
Margin: —_—

40 |

| , 3 82
1 WWMWW

20,000 40 50 G0 70 B0 [MHz] 300 400 S00 600 F0OO 1000, 000

No. (Twrﬁ(;} (ggﬁglprﬁ} (Z%?rtﬁ; (d%is\.::jflrz]} (Elargleff Ov?:;é;mn oetector | "CON | gy | Remark

1 1990856| 4327 | -1587 | 2740 | 4350 | 1610 | peak

2 2503012| 4446 | -1404 | 3042 | 46.00 | 1558 | peak

3 2972241| 4806 | -1476 | 3330 | 4600 | 1270 | peak

N 5051329| 4242 | 932 | 3310 | 46.00| -12.90 | peak

5 6044174 4188 | B52 | 3336 | 46.00| -1264 | peak

5 9120720] 41568 | 357 | 2801 | 4600| 799 | QF | 100 | O

Shenzhen Anbotek Compliance Laboratory Limited
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Test Results (Above 1000MHz)

Test mode: | 802.11b Test channel: Low CH
Peak value:
Frequency Ilj:j:l AFI:(T‘E)]? Cable I;rsstn(:f Level Limit Line I(j\rflrt Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4824.00 41.39 34.13 6.61 34.09 48.04 74.00 -25.96 Vertical
7236.00 3491 37.14 7.74 34.51 45.28 74.00 -28.72 Vertical
9648.00 33.21 39.35 9.26 34.80 47.02 74.00 -26.98 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4824.00 39.89 34.13 6.61 34.09 46.54 74.00 -27.46 Horizontal
7236.00 34.58 37.14 7.74 34.51 44.95 74.00 -29.05 Horizontal
9648.00 32.75 39.35 9.26 34.80 46.56 74.00 -27.44 Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal
Average value:
Frequency Ilj:j:l AFI:(T‘E)]? Cable I;rsstn(:f Level Limit Line I(j\rflrt Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4824.00 30.39 34.13 6.61 34.09 37.04 54.00 -16.96 Vertical
7236.00 23.76 37.14 7.74 34.51 34.13 54.00 -19.87 Vertical
9648.00 23.54 39.35 9.26 34.80 37.35 54.00 -16.65 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertical
4824.00 29.37 34.13 6.61 34.09 36.02 54.00 -17.98 Horizontal
7236.00 23.14 37.14 7.74 34,51 33.51 54.00 -20.49 Horizontal
9648.00 22.48 39.35 9.26 34.80 36.29 54.00 -17.71 Horizontal
12060.00 i 54.00 Horizontal
14472.00 & 54.00 Horizontal
16884.00 * 54.00 Horizontal

Note:
1, Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2, “*", means this data is the too weak instrument of signal is unable to test.

Shenzhen Anbotek Compliance Laboratory Limited
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Test mode: 802.11b | Test channel: | Mid CH
Peak value:
Frequency Ilj:jgl Al*“r::‘z)ria Cable l;rzjtr:)lf Level Limit Line 3::; Polarization
MH L B B B
(MHz) (dBuVv) (dB/m) oss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4874.00 40.26 34.35 6.67 34.09 47.19 74.00 -26.81 Vertical
7311.00 34.86 37.21 7.77 34.53 45.31 74.00 -28.69 Vertical
9748.00 34.14 3945 9.33 34.80 48.12 74.00 -25.88 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 40.60 34.35 6.67 34.09 47.53 74.00 -26.47 Horizontal
7311.00 33.43 37.21 7.77 34.53 43.88 74.00 -30.12 Horizontal
9748.00 34.00 3945 9.33 34.80 47.98 74.00 -26.02 Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal

Average value:

Frequency Ilj:jgl Al*“r::‘z)ria Cable l;rzjtr:)lf 57l LimigBine 3::; Polarization
MH L B B B
(MHz) (dBuVv) (dB/m) oss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4874.00 31.04 34.35 6.67 34.09 37.97 54.00 -16.03 Vertical
7311.00 23.16 37.21 7.77 34.53 33.61 54.00 -20.39 Vertical
9748.00 23.38 3945 9.33 34.80 37.36 54.00 -16.64 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 30.66 34.35 6.67 34.09 37.59 54.00 -16.41 Horizontal
7311.00 22.51 37.21 7.77 34.53 32.96 54.00 -21.04 Horizontal
9748.00 23.70 3945 9.33 34.80 37.68 54.00 -16.32 Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 N 54.00 Horizontal

Note:

1, Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2, “*", means this data is the too weak instrument of signal is unable to test.
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| Test mode: | 802.11b | Test channel: | High CH
Peak value:
Frequency Ilj:j:l AFI:(T‘E)]? Cable I;rsstn(:f Level Limit Line I(j\rflrt Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4924.00 46.45 34.57 6.74 34.09 53.67 74.00 -20.33 Vertical
7386.00 35.96 37.29 7.80 34.55 46.50 74.00 -27.50 Vertical
9848.00 37.74 39.55 9.41 34.81 51.89 74.00 -22.11 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4924.00 45.51 34.57 6.74 34.09 52.73 74.00 -21.27 Horizontal
7386.00 34.73 37.29 7.80 34.55 45.27 74.00 -28.73 Horizontal
9848.00 33.85 39.55 9.41 34.81 48.00 74.00 -26.00 Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal
Average value:
Frequency Ilj:jgl Al*“r::‘z)ria Cable l;rzjtr:)lf SN —— 3::; Polarization
MH L B
(MHz) (dBuVv) (dB/m) oss (dB) (dB) (dBuV/m) (dBuV/m) (dB)
4924.00 37.24 34.57 6.74 34.09 44.46 54.00 -9.54 Vertical
7386.00 25.84 37.29 7.80 34.55 36.38 54.00 -17.62 Vertical
9848.00 26.21 39.55 9.41 34.81 40.36 54.00 -13.64 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4924.00 35.79 34.57 6.74 34.09 43.01 54.00 -10.99 Horizontal
7386.00 24.10 37.29 7.80 34.55 34.64 54.00 -19.36 Horizontal
9848.00 23.09 39.55 9.41 34.81 37.24 54.00 -16.76 Horizontal
12310.00 * 54.00 Horizontal
14772.00 * 54.00 Horizontal
17234.00 * 54.00 Horizontal
Note:

1, During the test, pre-scan the 802.11b,g,n(HT20N) mode, and found the 802.11b mode is worse case, , the
report only record this mode.

2, Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

3, “*", means this data is the too weak instrument of signal is unable to test.

Shenzhen Anbotek Compliance Laboratory Limited
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Radiated band edge:

Test mode: 802.11b Test channel: Low CH
Peak value:
Frequency | Read Level AFI::E)T Cable I;rzggf Level Limit Line Sjne; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 52.10 29.15 3.41 34.01 50.65 74.00 -23.35 Horizontal
2400.00 61.26 29.16 3.43 34.01 59.84 74.00 -14.16 Horizontal
2390.00 53.81 29.15 3.41 34.01 52.36 74.00 -21.64 Vertical
2400.00 63.18 29.16 343 34.01 61.76 74.00 -12.24 Vertical
Average value:
Frequency | Read Level I:Igcezia Cable l;rzjgf Level Limit Line I?I‘If; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 38.73 29.15 3.41 34.01 37.28 54.00 -16.72 Horizontal
2400.00 47.07 29.16 3.43 34.01 45.65 54.00 -8.35 Horizontal
2390.00 40.59 29.15 3.41 34.01 39.14 54.00 -14.86 Vertical
2400.00 48.23 29.16 3.43 34.01 46.81 54.00 -7.19 Vertical
Test mode: 802.11b | Test channel: | High CH
Peak value:
Frequency | Read Level z’\Fr;tCeE)I;a Cable I;::gf Level Limit Line ]?1::; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 52.95 29.28 3.53 34.03 51.73 74.00 -22.27 Horizontal
2500.00 48.63 29.30 3.56 34.03 47.46 74.00 -26.54 Horizontal
2483.50 55.30 29.28 3.53 34.03 54.08 74.00 -19.92 Vertical
2500.00 51.22 29.30 3.56 34.03 50.05 74.00 -23.95 Vertical
Average value:
Frequency | Read Level I;r::ir;a Cable I;zj:)lf Level Limit Line I(j\r:; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) [ (dBuV/m) (dB)
2483.50 39.16 29.28 3.53 34.03 37.94 54.00 -16.06 Horizontal
2500.00 35.18 29.30 3.56 34.03 34.01 54.00 -19.99 Horizontal
2483.50 41.15 29.28 3.53 34.03 39.93 54.00 -14.07 Vertical
2500.00 37.08 29.30 3.56 34.03 3591 54.00 -18.09 Vertical
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Test mode: 802.11g | Test channel: | Low CH
Peak value:
Frequency | Read Level AFIZEZ)I? Cable I;r::gf Level Limit Line I?nvnelli[ Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 50.79 29.15 3.41 34.01 49.34 74.00 -24.66 Horizontal
2400.00 59.52 29.16 3.43 34.01 58.10 74.00 -15.90 Horizontal
2390.00 52.41 29.15 341 34.01 50.96 74.00 -23.04 Vertical
2400.00 61.08 29.16 343 34.01 59.66 74.00 -14.34 Vertical
Average value:
Frequency | Read Level A;:z:z)r;a Cable I;:i::f Level Limit Line I?l\r;flr‘c Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 37.80 29.15 3.41 34.01 36.35 54.00 -17.65 Horizontal
2400.00 46.00 29.16 343 34.01 44.58 54.00 -9.42 Horizontal
2390.00 39.55 29.15 341 34.01 38.10 54.00 -15.90 Vertical
2400.00 47.06 29.16 3.43 34.01 45.64 54.00 -8.36 Vertical
| Test mode: | 802.11g | Test channel: | High CH
Peak value:
Frequency | Read Level A;::E)I;a Cable ?Z:Ef Level Limit Line 8;:; Polarization
MH BuV L B B BuV
(MHz) (dBuV) (dB/m) oss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 51.08 29.28 3.53 34.03 49.86 74.00 -24.14 Horizontal
2500.00 47.18 29.30 3.56 34.03 46.01 74.00 -27.99 Horizontal
2483.50 53.16 29.28 3.53 34.03 51.94 74.00 -22.06 Vertical
2500.00 49.53 29.30 3.56 34.03 48.36 74.00 -25.64 Vertical
Average value:
Frequency | Read Level A;;t:z)r;a Cable l;rzjgf Level Limit Line I(j\r:; Polarization
MH B L B BuV B
(MHz) (dBuV) (dB/m) oss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 38.04 29.28 3.53 34.03 36.82 54.00 -17.18 Horizontal
2500.00 34.30 29.30 3.56 34.03 33.13 54.00 -20.87 Horizontal
2483.50 39.91 29.28 3.53 34.03 38.69 54.00 -15.31 Vertical
2500.00 36.15 29.30 3.56 34.03 34.98 54.00 -19.02 Vertical
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Test mode: 802.11n (HT20) | Test channel: | Low CH
Peak value:
Frequency | Read Level AFIZEZ)I? Cable I;r::gf Level Limit Line I?nvnelli[ Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 50.67 29.15 3.41 34.01 49.22 74.00 -24.78 Horizontal
2400.00 59.36 29.16 3.43 34.01 57.94 74.00 -16.06 Horizontal
2390.00 52.29 29.15 341 34.01 50.84 74.00 -23.16 Vertical
2400.00 60.89 29.16 343 34.01 59.47 74.00 -14.53 Vertical
Average value:
Frequency | Read Level A;:z:z)r;a Cable I;:i::f Level Limit Line I?l\r;flr‘c Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 37.72 29.15 3.41 34.01 36.27 54.00 -17.73 Horizontal
2400.00 45.90 29.16 3.43 34.01 44.48 54.00 -9.52 Horizontal
2390.00 39.46 29.15 3.41 34.01 38.01 54.00 -15.99 Vertical
2400.00 46.96 29.16 3.43 34.01 45.54 54.00 -8.46 Vertical
| Test mode: | 802.11n (HT20) | Test channel: | High CH
Peak value:
Frequency | Read Level A;::E)I;a Cable ?Z:Ef Level Limit Line 8;:; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 50.91 29.28 3.53 34.03 49.69 74.00 -24.31 Horizontal
2500.00 47.05 29.30 3.56 34.03 45.88 74.00 -28.12 Horizontal
2483.50 52.97 29.28 3.53 34.03 51.75 74.00 -22.25 Vertical
2500.00 49.38 29.30 3.56 34.03 48.21 74.00 -25.79 Vertical
Average value:
Frequency | Read Level A;;t:z)r;a Cable l;rzjgf Level Limit Line I(j\r:; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 37.93 29.28 3.53 34.03 36.71 54.00 -17.29 Horizontal
2500.00 34.22 29.30 3.56 34.03 33.05 54.00 -20.95 Horizontal
2483.50 39.79 29.28 3.53 34.03 38.57 54.00 -15.43 Vertical
2500.00 36.06 29.30 3.56 34.03 34.89 54.00 -19.11 Vertical
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5. ANTENNA APPLICATION

5.1. Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C section 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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this part are not exceeded.

5.2. Result

The EUT’s antenna used a Internal antenna which is permanently attached, The antenna’s gain is 2dBi
and meets the requirement.

R o60As6zSM

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com



Anbotek | N
Product Sofety Shenzhen Anbotek Compliance Laboratory Limited
FCC ID: 2AL6L-V3 Page 52 of 65 Report No.: R0217050020W1

6. PHOTOGRAPH

6.1. Photo of Conducted Emission Measurement

6.2. Photo of Radiation Emission Test
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APPENDIX Il (EXTERNAL PHOTOQOS)
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APPENDIX HHI(INTERNAL PHOTOS)
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