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Applicant
Manufacturer

EUT
Model No.
Serial No.

Trade Mark
Rating

TEST REPORT

: WAVETEC FZCO
: WAVETEC FZCO
: Opinion Plus

: WTOP-10.1

: N.A.

: N.A.
: DC 12V Via AC/DC Adapter (Input 100-240V~, Output DC 12V, 4A)

Measurement Procedure Used:
FCC Partl5 Subpart C 2015, 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 :

Jul. 25~ Nov. 23, 2016

o 15

(Tested Engineer / Baron Wen)
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(Project Manager / Dolly Mo)
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(Manager / Tom Chen)
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT

Model Number

Test Power Supply :

Adapter

RF Transmission
Frequency

Antenna
Specification
Modulation
Applicant
Address

Manufacturer
Address

Date of Receipt

Date of Test

: Opinion Plus

: WTOP-10.1

DC 12V Via AC/DC Adapter (Input 100-240V~, Output DC 12V,
4A)

: Adapter Input 100-240V~, Output DC 12V, 4A

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

2422MHz~2452MHz ( 802.11n(HT40))

: 1.56 dBi

: 802.11b CCK; 802.11g OFDM; 802.11n MCS

: WAVETEC FZCO
: Light Industrial Unit #9 Dubai Silicon Oasis P.O. Box 341133,

Dubai, United Arab Emirates

: WAVETEC FZCO
: Light Industrial Unit #9 Dubai Silicon Oasis P.O. Box 341133,

Dubai, United Arab Emirates

: Jul. 25,2016

: Jul. 25~ Nov. 23,2016

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

PC

MONITOR

KEYBOARD

MOUSE

Printer

Power Line

VGA Cable

Network Cable

* Manufacturer: DELL

M/N: Optiplex 3020 MT

S/N: CN-079V51-70163-4AD-089K-A00
Input Rating: AC 100-240V, 50-60Hz 5.4A
CE, FCC DOC, CCC

: Manufacturer: DELL

M/N: UZ2215Hf

S/N: CN-035VN6-72872-45A-A3AB

Input Rating: AC 100-240V, 50-60Hz, 1.5A
Output Rating: DC 19.5V, 4.62A
TUV-GS FCC CE KCC VCCI

: Manufacturer: DELL

M/N: SK-8120

S/N: CN-0DJ365-71616-49J-0OMVR-A00
Input Rating: DC 5V,0.05A

CE FCC VCCI KCC TUV-GS

Cable: 1.8m, unshielded

: Manufacturer: DELL

M/N: MS111-T

S/N: CN-OKW2YH-71616-488-1CBJ
Input Rating: DC 5V,0.1A

Cable: 1.8m, unshielded

CE FCC VCCI KCC TUV-GS

: Manufacturer: Brother

M/N: MFC-3360C
S/N: N/A
CE, FCC:DOC

: Non-Shielded, 1.5m
: Non-Shielded, 1.5m

: Non-Shielded, 1.5m

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772  www.anbotek.com
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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, Jun
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=4.1dB (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)(i11)) | 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.
IEEE802.11n (HT40): Channel 3(2422MHz), Channel 6(2437MHz) and Channel 9(2452MHz)
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) 802.11 802.11
b/g/n b/g/n
(HT20) (HT40)

1 2412 N X
2 2417 N
3 2422 N X
4 2427 \
5 2432 \
6 2437 N X X
7 2442 N
8 2447 N
9 2452 N X
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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3. Conducted Emission Test

3.1. Block Diagram of Test Setup

3.1.1. Block diagram of connection between the EUT and simulators

Test Receiver

ACmains 4 [ oy Adapter EUT PC system

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.

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 (WiFi mode) and measure it.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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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. | JTwo-Line ) p hde & Schwarz| ENV216 | 100055 | Apr. 17,2016 | 1 Year
V-network
2. |EMI Test Receiver| Rohde & Schwarz ESCI 100627 | Apr. 17,2016 1 Year
3 IRF Switching Unit| ~ COMPlance | poiim2 | 38303 | Apr. 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 refer 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: WiFi mode
Test Specification: AC 120V, 60Hz for adapter
Comment: Live Line
Tem.:25°C Hum.:50%
BOLD  dBu
Limit: —
AV
T L TP - L / | LT
‘ ﬂ : W' WY
IR
0150 05 [MHz] G 30,000

o | s o | ey | oo | o | e o] e

1 0.1539| 31.82 19.90 21.72 65.78 -14.06 ap

2 0.1580( 18.81 19.90 38.51 55.56 -17.05 AVG

3 05080 2244 19.95 4242 56.00 -13.58 ap

4 05060 13.26 19.95 33.24 46.00 -12.76 AVG

3 0.8460| 1946 20.08 39.54 26.00 -16.46 ap

6 376201 21.79 2018 41.97 56.00 -14.03 ap

T 37620 1234 20.18 32.52 46.00 -13.48 AVG

i 45300 1072 20.19 3091 46.00 -15.08 AVG

9 7.8580| 1587 20.28 36.15 50.00 -13.85 AVG

10 16.2300| 2381 20.25 43.89 60.00 -16.11 ap

11 16.2300| 16.78 20.28 37.06 20.00 -12.94 AVG

12 231299 231 20.30 4351 60.00 -16.49 ap

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772

www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: WiFi mode

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

Tem.:25°C Hum.:50%

BOLD dBuY

\.-.IW | LAY G
i
W e W 1. (.-'.‘

ullll ¥ I'- I-'I'l\hvlj”

oo
LR 05 MHz] L 30000
0 | ot [t ] o oo |y | oy o] seman
1 0.1539( 3399 19.90 53.89 65.78 -11.89 apP
2 0.1580( 2281 19.90 4271 5556 -12.85 ANG
3 0.1819( 18.68 19.90 38.58 54 .39 -15.81 ANG
4 0.2340( 1560 19.89 35.49 22.30 -16.81 ANG
5 0.3220( 2512 19.90 45.02 5065 -14 63 ap
[ 0.3420( 1472 19.91 3463 4915 -14 .52 ANG
T 05060 2314 19.98 4312 56.00 -12.88 QP
B 0.5060( 1524 19.98 35.22 46.00 -10.78 ANVG
9 0.8780( 1970 20.09 39.79 56.00 -16.21 ap
10 3.7580( 1845 20.18 38.63 56.00 -17.37 ap
11 16.1700( 2217 20.28 42 45 60.00 -17.55 apP
12 16.2300( 18625 20.28 36.53 50.00 -13.47 ANG

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: WiFi mode

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

Tem.:25°C Hum.:50%

B0 dBud

Limik: —_
AWG: —

P
*

Wl M peak
! "|I"||||l'|'||||.| -H]lllI | -

iR}
0.750 05 MHz] 5 T

o | et T | o | [ O o] e

1 0.1500| 2349 | 19.90 | 4339 | 5599 | -1260 | AVG

2 01620 39.13 | 1990 | 5903 | 6536| 633 | QP

3 01700 2376 | 1990 | 4366 | 5496| -1130 | AVG

4 01940| 3616 | 1990 | 5606 | 6386| -780 | QP

5 0.1940| 2209 | 19.90 | 4199 | 5386 | -11.87 | AVG

6 02220| 3469 | 1990 | 5459 | 6274| 815 | QP

7 02940| 1810 | 1989 | 3799 | 5041| -1242 | AVG

8 03260| 2671 | 1990 | 4661 | 5955| -1294 | QP

g 04820 17.09 | 19.97 | 37.06 | 4630 | -924 | AVG

10 05100 2575 | 1998 | 4573 | 5600| -1027 | QP

11 76740| 2503 | 2028 | 4531 | 6000| -1463 | QP

12 231299| 1642 | 2030 | 3672 | 5000| -1328 | 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: WiFi mode

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

Tem.:25°C Hum.:50%

B0 dBuY

Limik: —_—

AVEG:

T,

Ial I.""._I o .”. M“ﬂ'ﬂl', M ||
/ [ Y WY

yoN

o

[LRL] 0 [MHz] 5 A0
No- | e | amas | sy | (asow) | aay | ey | e | e
1 01500 21.09 19.90 40.99 55.99 -15.00 AVG
2 0.1880| 3578 19.90 55.68 65.15 -9.47 ap
3 0.1740| 1952 19.90 39.42 24.76 -13.34 AVG
4 03260 2347 19.90 4337 39.55 -16.18 ap
5 05020 1507 19.95 35.05 46.00 -10.95 AVG
L 0.5080| 2287 19.95 4285 56.00 -13.15 ap
T 1.5700( 21.11 20.13 41.24 26.00 -14.76 ap
i 1.5700( 1097 2013 31.10 46.00 -14.90 AVG
9 1.9620( 11.48 20.14 31.60 46.00 -14.40 AVG
10 20300 2012 20.14 40.26 56.00 -15.74 ap
11 27740 19.66 20.16 39.82 26.00 -16.18 ap
12 23.1299| 1587 20.30 3617 20.00 -13.83 AVG

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

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.

20dB Bandwidth:

C63.10

Occupied Bandwidth (OBW)=20dB Bandwidth

1. Set RBW=1%~5% OBW

2. Set the VBW>3*RBW

3. Set the span range between 2 times and 5 times of the OBW

4. Sweep Time= Auto
Detector= Peak
Trace= Max hold

5. Once the reference level is established, the equipment is conditioned with typical modulating
signals to produce the worst case (i.e. the widest) bandwidth. Unless otherwise specified for an
unlicensed wireless device, measure the bandwidth at the -20dB levels with respect to the
reference level.

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 |Apr. 16, 2016 1 Year
2. | Preamplifier Instruments | EMCOLIS3| 905100 | Apr. 16,2016| 1 Year

corporation 0
3. |EMI Test Receiver| Rohde & Schwarz| ESPI 101604 |Apr. 16,2016 1 Year
4. | DoubleRidged 1} Instruments )\ ryy o11g|  351600  |Apr. 19,2016 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 Apr. 19,2016 1 Year
6. Pre-amplifier SONOMA 310N 186860  |Apr. 16,2016 1 Year
EMI Test
7. Software SHURPLE N/A N/A N/A N/A
EZ-EMC
8 Power Sensor DAER RP%;O% 1510024611$N0 Jun 30, 2016 1 Year
o | MXA Spectrum Agilent N9020A |MY51170037| Jun 30,2016 | 1 Year
Analysis
10 | MXGRE Vector | oy N5182A |MY48180656| Jun 30,2016 | 1 Year
Signal Generator
11 | Signal Generator Agilent E4421B [MY41000743 | Jun 30, 2016 1 Year
12 | DC Power supply 1\ IV-8080 | YQSB0096 |Jun 30,2016 1 Year
TEMP&HUMI BE-THK-1
13 | PROGRAMMAB Bell Group 50MS SE-0137 [Mar. 16, 2016 1 Year
LE CHAMBER
14 Power Meter R&S NRVS 100696 Mar. 16, 2016 1 Year
15 Power Sensor Agilent U2021XA |[MY54080019 |[Mar. 16, 2016 1 Year

e. Test Results

Pass.

Tel:(86)755-26066544
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f. Test Data
6dB Bandwidth
Test mode: IEEE 802.11b
Channel Fr(el\c/l;;{e;l; y
Low 2412
Mid 2437
High 2462

Test mode: IEEE 802.11¢g

Channel Fr(el\c/l;;{e;l; y
Low 2412
Mid 2437
High 2462

Test mode: IEEE 802.11n (HT20)

Channel Fr(el\c/l;;{e;l; y
Low 2412
Mid 2437
High 2462

Test mode: IEEE 802.11n (HT40)

Channel Fr(el\c/lllgg)c y
Low 2422
Mid 2437
High 2452

Test Plots See the following page.

Bandwidth
(MHz)
9.537
10.04
9.573

Bandwidth
(MHz)
15.44
15.45
15.13

Bandwidth
(MHz)
16.08
16.09
15.13

Bandwidth
(MHz)
36.35
35.43
35.17

Limit
(kHz)

>500

Limit
(kHz)

>500

Limit
(kHz)

>500

Limit
(kHz)

>500

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544
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Frequency

Frequency

2 L 2
2 1412080000 Gt Fiadis Ste: - Fiadis Ste:
Froq 2412000000 GHz 'E-l Trm Frofan T egitald 10010 e ontar Freq 24370000 GH2 o Irg AilHeks g, -
oG L | SATEN: 30 02 Rt Devtae: BTS Gl | BAREN Fadss Daviae: BTS
Rel 20.00 dBm Rel 20.00 dBm
Center Freq Center Freq
241 2060000 G 2 43700000 G
CF Step) CF Step)
000000 MH; 000000 MH;
Center 2412 GHz Span 20z Juy - o) Center 2437 GHz Span 20z Juy - o)
FRes BW 100 kHz #VEW 300 kHz Sweep 2533me [ FRes BW 100 kHz #VEW 300 kHz Sweep 2533me [
Occupied Bandwidth Total Power 17.5 dBm Freq Offset] Occupied Bandwidth Total Power 17.4 dBm Freq Offset]
12.700 MHz o 12.822 MHz o
Transmit Freq Error -75.308 kHz QEW Power 99.00 % Transmit Freq Error -15.651 kHz QEW Power 99,00 %
* dB Bandwidth 9.537 MHz % dBl -6.00 dB * dB Bandwidth 10.04 MHz % dBl -6.00 dB
= mams = mams

Test Mode: 802.11b---Low

Test Mode: 802.11b---Mid

Agilent Spectrum Analyzer - Occupied BW.

L RF S0Q  aC | SENSE:INT] ALIGNAUTO
Gitr Flatie Ste: Mon, Framuncy Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None quency
fwg|Hald= 1010 I Trig: Free Run AvglHold:>10/10
Fas Deviae: BTS #FGain:Low © #Atten:30 dB Radio Device: BTS
Ref 20.00 dBm EO dBidiv Ref 20.00 dBm

og

Center Freg; 100 CenterFreq|

i 2. GHz
400
50.0
60.0

CFStep o CFstep

2000000 M-z 2.000000 MHz|

Center 2482 GHz Span 20 MHz {a e Man Center 2.412 GHz Span 20 MHz| [auto Man

FRes BW 100 kHz #VEBW 300 kHz Sweep 2.533ms [ #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms
Occupied Bandwidth Total Power 18.6 dBm Freq Offset] Occupied Bandwidth Total Power 12.4 dBm FreqOffset|
oM OH;
12.941 MHz ? 16.362 MHz i
Transmit Freq Error 39.269 kHz QEW Power 99.00 % Transmit Freq Error -23.855 kHz OBW Power 99.00 %
* dB Bandwidih 8.573 MHz % dB -6.00 4B x dB Bandwidth 15.44 MHz x dB -6.00 dB
mams usa sTaTus|

Test Mode: 802.11b---High

‘Agilent Spectrum Analyzer - Occupi

Test Mode: 802.11g---Low

jod BW

L RE AC SENGEINT| ALIGNAUTO A L RE_ |09 AC ALIGNAUTO A
Center Freq 2.437000000 GHz ] r Freq: 2.437000000 GHz one requency Center Freq 2.462000000 GHz 2462000000 GHz Radio Std: None reauency
— Trig: Free Run Avg|Hold:>10110 ree Avg|Hold:>10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
10 CenterFreq| 10 CenterFreq|
0o 2.437000000 GHz 0o 2. GHz|
00 00
00 00
00 00
600 600
700 700
CF Step CF Step
2.000000 MHz| 2.000000 MHz|
Center 2.437 GHz Span 20 MHz| [auto Man| Center 2.462 GHz Span 20 MHz| [auto Man|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms|
Occupied Bandwidth Total Power 14.3 dBm Freq Offset| Occupied Bandwidth Total Power 13.4 dBm Freq Offset|
0 Hz| 0 Hz|
16.374 MHz 16.365 MHz
Transmit Freq Error -8.357 kHz OBW Power 99.00 % Transmit Freq Error 9.547 kHz OBW Power 99.00 %
x dB Bandwidth 15.45 MHz xdB -6.00 dB x dB Bandwidth 15.13 MHz xdB -6.00 dB
usa sTaTUS usa sTaTUS

Test Mode: 802.11g---Mid

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544

Fax:(86)755-26014772

www.anbotek.com
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Agilent Spectrum Analyzer

Agilent Spectrum Analyzer - Occupied BW
U R 9 AC e AL L R 2 Ac ALIGNAUTO
Center Fregq: 2.437000000 GHz Radio Std: None q Y ¥ Radio Std: None q Y
[Center Freq 2.437000000 GHz I Trig: Free Run ‘Avg|Hold:>10110 ° fcontanreqrr 1 Z000000IGHz] rig: Free Run ‘Avg|Hold:>10110 °
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| 0 Center Freq|
00 2. GHz| 0o 2.412000000 GHz
100 [eee, PR LW RPUNY1 DY it
200
0.0
400 400
50.0 50.0
[-60.0 60.0
-70.0 -70.0
CF Step)| CF Step)|
2.000000 MHz| 2.000000 MHz|
Center 2.437 GHz Span 20 MHz|[auto Man Center 2.412 GHz Span 20 MHz|[auto Man
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms|
Occupied Bandwidth Total Power 14.3 dBm Freq Offset| Occupied Bandwidth Total Power 12.7 dBm Freq Offset|
OH: OH:
17.529 MHz i 17.527 MHz i
Transmit Freq Error 534 Hz OBW Power 99.00 % Transmit Freq Error -15.956 kHz OBW Power 99.00 %
x dB Bandwidth 16.08 MHz x dB -6.00 dB x dB Bandwidth 16.09 MHz x dB -6.00 dB
usa sTaTus usa sTaTus,

Test Mode: 802.11n20---Low Test Mode: 802.11n20---Mid

Agilent Spectrum Analyzer - Occupied BW
L 3 2 AC e ALIGNAUTO 3 2 AC NSEINT ALIGNAUTO
Freq 2.462000000 GHz | Center Freg: 2.462000000 GHz Radio Std: None Freq 2.422000000 GHz r Freq: 2.422000000 GHz Radio Std: None quency
Trig: Free Run ‘Avg|Hold:>10110 — Trig: Free Run ‘Avg|Hold:>10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq| 0 CenterFreq|
00 2. GHz| 0 2 GHz|
400 400 <
50.0 50.0
60.0 60.0
-70.0 -70.0
CF Step| CF Step|
2.000000 MHz 4000000 MHz
Center 2.462 GHz Span 20 MHz| [auto Man Center 2.422 GHz Span 40 MHz| [auto Man
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 5ms|
Occupied Bandwidth Total Power 13.6 dBm FreqOffset| Occupied Bandwidth Total Power 10.6 dBm FreqOffset|
OH: OH:
17.536 MHz i 35.796 MHz i
Transmit Freq Error 14.721 kHz OBW Power 99.00 % Transmit Freq Error -73.065 kHz OBW Power 99.00 %
x dB Bandwidth 15.13 MHz x dB -6.00 dB x dB Bandwidth 35.35 MHz x dB -6.00 dB
usa sTaTUs usa sTaTUs

Test Mode: 802.11n20---High Test Mode: 802.11n40---Low

Agilent Spectrum Analyzer - Occs

ALIGNAUTO RF 2 ac i ALIGNAUTO
Radio Std: None Frequency Freq 2.452000000 GHz eq: 2.452000000 GHz Radio Std: None Frequency
Trig: Free Run ‘Avg|Hold:>10110
Radio Device: BTS #FGain:Low  #Atten:30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBJdiv Ref 20.00 dBm
Log Log
CenterFreq| 10 CenterFreq|
0o 2.437000000 GHz 0o 2. GHz|
00 |
00 0
00 00
600 600
700 L | 700 1 1
CF Step CF Step
4,000000 MHz 4,000000 MHz
Center 2.437 GHz Span 40 MHz| |auto Man| Center 2.452 GHz Span 40 MHz| |auto Man|
#Res BW 100 kHz #VBW 300 kHz Sweep Sms #Res BW 100 kHz #VBW 300 kHz Sweep Sms
Occupied Bandwidth Total Power 12.5 dBm FreqOffset| Occupied Bandwidth Total Power 11.3 dBm FreqOffset|
0 Hz| 0 Hz|
35.807 MHz 35.815 MHz
Transmit Freq Error -31.139 kHz OBW Power 99.00 % Transmit Freq Error 11.987 kHz OBW Power 99.00 %
x dB Bandwidth 35.43 MHz xdB -6.00 dB x dB Bandwidth 35.17 MHz xdB -6.00 dB
usa staTUs usa staTUs

Test Mode: 802.11n40---Mid Test Mode: 802.11n40---High

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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20dB Bandwidth
Test mode: IEEE 802.11b

Channel
Low
Mid
High

Test mode: IEEE 802.11g
Channel
Low
Mid
High

Frequency
(MHz)
2412
2437
2462

Frequency
(MHz)
2412
2437
2462

Test mode: IEEE 802.11n (HT20)

Channel
Low
Mid
High

Frequency
(MHz)
2412
2437
2462

Test mode: IEEE 802.11n (HT40)

Channel
Low
Mid
High

Frequency
(MHz)
2422
2437
2452

Test Plots See the following page.

Bandwidth
(MHz)
14.70
15.06
15.14

Bandwidth
(MHz)
18.68
18.91
18.83

Bandwidth
(MHz)
19.17
19.29
19.13

Bandwidth
(MHz)
37.93
38.10
37.95

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Results

Pass
Pass
Pass

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544  Fax:(86)755-26014772

www.anbotek.com



Anbotek

Product Sofety

Shenzhen Anbotek Compliance Laboratory Limited

FCC ID: 2AGQF-WT-OP Page 21 of 93 Report No.: R011607814|

L S : L amusn | nen] 17 Pl 2011 L My o 1 | Dem 37 Pl 2001 Frauncs
enter Freq 2.4 12000000 GHz | Gamar 41208000 Gtz Fafie St Mona enter Freq 2437000000 GHz s Fafis St Monn
[ o Yrig Freefun AvglHald= 1010 T Bun AvglHald= 1010
fFGus e | SAREN: ID @3 Rafe Devsae: BTS. Gl | SADENI0 @5 R Devian: BTS:
Mkr1 243828 GHz
jodmdy___ Ref 20.00 dBm — dBn [0z Ref 20.00 dBm
og 4 og
ClearWrite 2”(;Ewmrﬁﬂ‘;:
Average]
Wy Hodd|
CFStep
Min Hold|
Ceiiter 2412 GHz Span 40 MHz Ceiiter 2437 GHz Span 40 MHz a0 iy
FRec BW 300 kHz #VBW 1 MHz Sweep 1ms FRec BW 300 kHz #VBW 1 MHz Sweep Tms [
Occupied Bandwidth Total Power 14.7 dBm Efl:;"’: Occupied Bandwidth Total Power 14.4 dBm Freq Offser
12.749 MHz baan 12.902 MHz o
Transmit Freq Ermror -85,321 kHz QEW Power 99.00 % Transmit Freq Emor -10.500 kHz QEW Power 99.00 %
* dB Bandwidth 14,70 MHz % dB -20.00 4B * dB Bandwidth 15.06 MHz % dB -20.00 4B
= s, = mims,

Test Mode: 802.11b---Low

Test Mode: 802.11b---Mid

mp SENGE [NT L amusn | e TS P e 2000 L My s 1 421 L omoscae w20t | Det
enter Freq 2.462000000 GHz Ganter Fres: 1 AR0I0000 Gtz Fatie St Honn enter Freq 2.412000000 GHz | GonkarFreg Fate St bonn recalleticior
[ o Yrig Freefun AvglHald= 1010 o Yrig Freefun AvglHald= 1010
Gy | RATEN:I0 45 Rafie Devie: BTS Gy | RAREN: 30 5 Rame Deviae: BTS
MEkr1 2.43 SHz
II 0 dBidiv Rel 20.00 dBm II 0 dBidiv Rel 20.00 dBm
oQ 4 og
ClearWrite ClearWrite
Averagel Averagel
Max Hold) Max Hold)
Min Hold| Min Hold|
Center 2482 GHz Span 40 MHz Center 2412 GHz Span 40 MHz
FRes BW 300 kHz #VEBW 1 MHz Sweep 1ms FRes BW 300 kHz #VEBW 1 MHz Sweep 1ms
: Detector] : Detector]
Occupied Bandwidth Total Power 15.4 dBm psringl Occupied Bandwidth Total Power 12,6 dBm psringl
12.962 MHz baan 16.676 MHz jpusa baan
Transmit Freq Emmor 40.715 kHz CEW Power 99,00 % Transmit Freq Ermor -58,289 kHz CEW Power 99,00 %
® dB Bandwidih 15.14 MHz % dB -20.00 4B ® dB Bandwidih 18.68 MHz % dB -20.00 4B
= s, = mims,

Test Mode: 802.11b---High

L My _a 1 I 1747 B WA, 2011
Gz Radie Ste: tone
enter Freq 2437000000 GHz st 20015

Test Mode: 802.11g---Low

| TR P WA A1
Radhe $te Mons

L My a 1
enter Freq 2462000000 GHz st 20015

TracelDetector

| area ) v
"= Trig i —T Fan
SFGal e RN I0 OB Fafie Devie: BTS SFGuL e | RAtien: 30 8 Raie Devie: BTS
II 0 dBidiy Ref 20.00 dBm II 0 dBidiy Ref 20.00 dBm
g og
ClearWrite ClearWrite
[ Average] Average]
Wi Hoddl) Wi Hoddl)
Center 2437 GHz Span 40 MHz Min Hold) Center 2402 GHz Span 40 MHz Min Hold)
FRes BW 300 kHz #VBW 1 MHz Sweep 1ms) FRes BW 300 kHz #VBW 1 MHz Sweep 1ms)
Occupied Bandwidth Total Powar 14.8 dBm Ef:;;'“: Occupied Bandwidth Total Powar 13.5 dBm ’if-‘:&"’f
16.835 MHz hen 16.706 MHz jpusa hen
Transmit Freq Error =11.559 kHz OBW Power 99,00 % Transmit Freq Emmor 34.245 kHz OBW Power 09,00 %
® dB Bandwidth 18,81 MHz x dB 20,00 dB ® dB Bandwidth 18,83 MHz x dB 20,00 dB
= s, = s,

Test Mode: 802.11g---Mid

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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o L o o
[ 2413056003 [ ATTOR0003 Gtz Frecuency
XA 23S DTG fi> 'E-l e e 10 AR DT 'E-l T Frvean AwalHalde 00
Gy | RATEN:I0 45 Raie Devie: BTS Gy | RAREN: 30 5 Rame Deviae: BTS
I'Zd_-.xln- Rel 20.00 dBm Rel 20.00 dBm
og
Center Freg Center Freg
2412000000 GHe) 2 AITCO0000 GHE)
t
CFStep CFStep
Center 2412 GHz Span 40 MHz [s 4 b Center 2437 GHz Span 40 MHz [s 4 b
FRes BW 300 kHz #VEBW 1 MHz Sweep Tms [ FRes BW 300 kHz #VEBW 1 MHz Sweep Tms [
Occupied Bandwidth Total Power 12.5 dBm Freg Offset) Occupied Bandwidth Total Power 14.5 dBm Freg Offset)
17.666 MHz o 17.782 MHz o
Transmit Freq Ermror 43,225 kHz QEW Power 99.00 % Transmit Freq Ermror ~24,969 kHz QEW Power 99,00 %
® dB Bandwidih 19.17 MHz % dB -20.00 4B ® dB Bandwidih 19.29 MHz % dB -20.00 4B
= s = s

Test Mode: 802.11n20---Low

Test Mode: 802.11n20---Mid

Agilent Spectrum Analyzer - Occupied BW.

L RF S0Q  AC SENSE:INT] ALIGNAUTO 07:08:35 PM Jul06, 2016
Center Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radio Std: None Frequency
— Trig: Avg|Hold:> 1010
Rame Deviae: BTS HFGainLow © #Atten:30 dB Radio Device: BTS
Rel 20.00 dBm 1Lo dBidiv Ref 20.00 dBm
og
100 CenterFreq|
Clearrite|
i 2. GHz
Averagel
1 400
Wy Hodd| 00
60.0
o CF Step
Min Hold) 4000000 MHz
Center 2482 GHz Span 40 MHz Center 2.422 GHz Span 40 MHz| [auto Man
FRes BW 300 kHz #VEBW 1 MHz Sweep 1ms #Res BW 300 kHz #VBW 1 MHz Sweep 1ms
Occupied Bandwidth Total Power 13.6 dBm Efli;"’: Occupied Bandwidth Total Power 11.2 dBm Freq Offset|
OH:
17.680 MHz jpusa baan 35.833 MHz i
Transmit Freq Ermror 15,243 kHz QEW Power 99.00 % Transmit Freq Error -81.530 kHz OBW Power 99.00 %
® dB Bandwidih 19,13 MHz % dB -20.00 4B x dB Bandwidth 37.93 MHz x dB -20.00 dB
s usa status

Test Mode: 802.11n20---High

Test Mode: 802.11n40---Low

Agilent Spectrum Analyzer - Occupied BW.

L RE AC SENGEINT| ALIGNAUTO | 07:08:56 PM 1106, 2016 A L RE_ |09 AC ALIGNAUTO 5 P 1105, 2016 A
Center Freq 2.437000000 GHz ]  Freq: 2437000000 GHz fequency Center Freq 2.452000000 GHz 2.452000000 GHz Std: None requency
— Trig: Free Run Avg|Hold:>10110 ree Avg|Hold:>10110

#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
10 CenterFreq| 10 CenterFreq|
0o 2.437000000 GHz 0o 2. GHz|
00 00
00 00
00 00
600 600
700 700
CF Step CF Step
4000000 MHz 4000000 MHz
Center 2.437 GHz Span 40 MHz| [auto Man| Center 2.452 GHz Span 40 MHz| [auto Man|
#Res BW 300 kHz #VBW 1 MHz Sweep 1ms #Res BW 300 kHz #VBW 1 MHz Sweep 1ms
Occupied Bandwidth Total Power 13.1 dBm Freq Offset| Occupied Bandwidth Total Power 11.7 dBm Freq Offset|
0 Hz| 0 Hz|
35.898 MHz 35.880 MHz
Transmit Freq Error -34.743 kHz OBW Power 99.00 % Transmit Freq Error 5.785 kHz OBW Power 99.00 %
x dB Bandwidth 38.10 MHz xdB -20.00 dB x dB Bandwidth 37.95 MHz xdB -20.00 dB
usa sTaTUS usa sTaTUS

Test Mode: 802.11n40---Mid

Test Mode: 802.11n40---High

Shenzhen Anbotek Compliance Laboratory Limited
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4.3. Maximum Output Power Test

a. Limit

The maximum output power of the intentional radiator shall not exceed the following:

1. For systems using digital modulation in the bands of 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz: 1 watt (30dBm).

2. Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting antenna of
directional gain greater than 6 dBi are used the peak output power from the intentional radiator

shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

b. Configuration of Measurement

EUT DC block |ATT. Spectrum Analyzer

c. Data Rates

IEEE802.11b: Channel 1(2412MHz), Channel 6(2437MHz) and Channel 11(2462MHz) with 1
Mbps 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 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 6.5Mbps data rate (the worst case) are chosen for the final testing.

IEEE802.11n (HT40: Channel 3(2422MHz), Channel 6(2437MHz) and Channel 9(2452MHz) with
13.5Mbps data rate (the worst case) are chosen for the final testing.

d. Test Procedure

This test was according the kDB 558074 D01 DTS Meas Guidance v03r05 9.1.1:
1. Set span to at least 1.5 times the OBW.

2. Set the RBW =1~5% of the OBW, not to exceed IMHz.

3. Set VBW>3*RBW.

4. Detector = Average.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7. Allow trace to fully stabilize.

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

f. Test Results
Pass.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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g. Test Data
Test mode: IEEE 802.11b
Frequency | Maximum transmit power Limit
Channel (MHz) (dBm) (@Bm) | (watts) | Result
Low 2412 14.90 Pass
Mid 2437 14.59 30 Pass
High 2462 15.66 Pass
Test mode: IEEE 802.11¢g
Frequency | Maximum transmit power Limit
Channel (MHz) (dBm) (@Bm) | (watts) | Rosult
Low 2412 12.18 Pass
Mid 2437 14.69 30 Pass
High 2462 14.13 Pass
Test mode: IEEE 802.11n (HT20)
Frequency | Maximum transmit power Limit
Ch 1 Result
e (MHz) (dBm) (dBm) | (watts) | -
Low 2412 12.47 Pass
Mid 2437 14.51 30 Pass
High 2462 13.74 Pass
Test mode: IEEE 802.11n (HT40)
Frequency | Maximum transmit power Limit
h 1 Result
Channe (MHz) (dBm) (dBm) | (watts) |
Low 2422 10.32 Pass
Mid 2437 12.40 30 Pass
High 2452 11.13 Pass

Tel:(86)755-26066544
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onter Freq 2412000000 GHz | Sarerfmeg ddtiotaamicas - Fade St tone Frafpuuncy onter Freq 2437000000 GHz | Sareerfrer oL DL Fraguency
el T BTN 30 @ Rt Deviae: BTS oL T SAmEn: 10 G Radse Daviae: BTS
0l Ret 20.00 dBm 0l Ret 20.00 dBm
og og
Center Freq Center Freq
2412000000 GHz) 2437000000 GH)
CF Step) CF Step)
o DO000O MH; o DO000O MH;
Center 2412 GHz Span 40 Iz Ja.us i Center 2437 GHz Span 40 Iz Ja.us i
FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [ FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [
Channel Power Power Spectral Density F'eqm::: Channel Power Power Spectral Density F'eqm:::
1490 dBm /zomHz 58.11dBm mz W 1459 dBm /20mHz -58.42dBm mz i
== B == s,

Test Mode: 802.11b---Low

Test Mode: 802.11b---Mid

Garpar Freq 3 M050000 GHz Fuados 16 Framuncy Garpar Proq 3412050000 GHz Fuados 16 Framuncy
Centar Froq 2462000000 GHz T A #vg|Held= 1011 e enter Froq 2.4 12000000 GHz ':-l Tt A s -
GG A L Ridten: J0 o5 Radse Deviae: BTS G it L BAtien: J0 o Radse Deviae: BTS
oy Re 20.00 dBim oy Re 20.00 dBim
og og
Center Freg Center Freq
2 252000000 GHz) 241 2000000 GHz)
CF Step CF Step
o DO000O MH; o DO000O MH;
Center 2402 GHz Span 40 Iz Ja.us i Center 2412 GHz Span 40 Iz Ja.us i
FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [ FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [
Channel Power Power Spectral Density F'eqm::: Channel Power Power Spectral Density F'eqm:::
1566 dBm /zomHz 57.35dBm mz W 1218 dBm /20mHz -€0.83dBm iz W
= B = s,

Test Mode: 802.11b---High

Test Mode: 802.11g---Low

Cammar Fraa 3 Gz R Ste Frequency Cammar Fraa 3 Gz Radee Ste Frequency
AT E R 2 TN DT b= ':-l T Fromfin AvglHeld= 10010 i AT LR P DT i = ':-l T Fovean AwalHalcde 2010 -
G L Famen: 10 o Radhe Deviae BTS G | RaAtien: J0 o Rafte Deviae: BTS
o Rel 20.00 dBim o Rel 20.00 dBim
og og
Center Freq; Center Freq;
2 A3TH00000 GHz) 2 &52000000 GHz)
CFStep CFStep
o DO000O MH; o DO000O MH;
Center 2437 GHz Span 0 Iz s i Center 2402 GHz Span 0 Iz s i
#hes BW 300 kHz FVEW 1 MHz Sweep Tms| — #hes BW 300 kHz FVEW 1 MHz Sweep Tms| —
. Freqoft . Freqoft
Channel Power Power Spectral Density =a :_: Channel Power Power Spectral Density =a :_:
1469 dBm /20miz [l 58.32dBm m: W 1413dBm /20miz [ -58.88 dBm : W
= e = e

Test Mode: 802.11g---Mid

Test Mode: 802.11g---High
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onter Freq 2412000000 GHz | Sarerfmeg ddtiotaamicas - Fade St tone Frafpuuncy onter Freq 2437000000 GHz | Sareerfrer oL DL Fraguency
el T BTN 30 @ Rt Deviae: BTS oL T SAmEn: 10 G === ==
0l Ret 20.00 dBm 0l Ret 20.00 dBm
og og
Center Freq Center Freq
2412000000 GHz) 2437000000 GH)
I [
| ]
[ .
CF Step) CF Step)
o DO000O MH; o DO000O MH;
Center 2412 GHz Span 40 Iz Ja.us i Center 2437 GHz Span 40 Iz Ja.us i
FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [ FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [
Channel Power Power Spectral Density F'eqm::: Channel Power Power Spectral Density F'eqm:::
1247 dBm jzomvz -€0.54 dBm mz W 1451 dBm /20mHz [ -58.50 dBm iz
= s, = s,

Test Mode: 802.11n20---Low

Test Mode: 802.11n20---Mid

Conar Fres; 3 850056000 Goa Fadie Ste: Frecusncy : Fadie St Fracuncy
ontor Fioq ZA02000000 GHz | e trog avneamans Wern A U T e e Awaltita o
GG A L Ridten: J0 o5 Radse Deviae: BTS UG e o RAtten: J0 o Radie Deviie: BTS
0l Ret 20.00 dBm 10 csidle Rt 20,00 dBm
og aq
Center Freg Center Freg
2452000000 GH) 2422000000 GHE)
= i
CF Step) CF Step)
& 000000 MHzZ|
Center 2402 GHz Span 40 MHz |y Mean| Center 2422 GHz Span 80 1Hz a0 pid
FRes BW 300 kHz #HVEW 1 MHz Sweep Tms [ Res B 1 MHz #VBW 3 MHz Sweep Tms [ —
Channel Power Power Spectral Density F'eqm::: Channel Power Power Spectral Density Frag r.mn's::
13.74dBm jzomvz -59.27 dBm mz W 10.32dBm rsomHz -€5.70dBm mz i
= s, = ey

Test Mode: 802.11n20---High

Test Mode: 802.11n40---Low

v T v o
: r s Frequency i Tl BiE Freguency
enter Freq 2.437000000 GHz . hrecid e it Ll entar Freq 2.452000000 GHz - R #ug|Hetd= 10010 o
WG L Ramen: 10 a5 Fafie Deviae: BTS G AL RAtten: J0 o Rafie Deviie: BTS
odse el 2000 dBm odse el 2000 dBm
og ag
Center Freq; Genter Freq;
| 2 43T000000 GHz) 2452000000 GHz)
|
CFStep CFStep
Center 2437 GHz Span 80 1z, Var Center 2.432 GHz Span 80 1z, Var
FRes BW 1 MHz FVEBN 3 MHz Sweep Tms [ — FRes BW 1 MHz FVEBN 3 MHz Sweep Tms [ —
. Fraq Off . Fraq Off
Channel Power Power Spectral Density rea ::: Channel Power Power Spectral Density rea :::
12.40 dBm s4omHz [l -63.62dBm 1z W 11.13dBm /4omHz [ 64,89 dBm 1z W
= e = e

Test Mode: 802.11n40---Mid

Test Mode: 802.11n40---High
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4.4. Band Edges Measurement

a. Limit
According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in which the
spread spectrum intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power, 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 in15.209(a).

b. Test Procedure

1. Conducted Method:

1) Set RBW=100KHz, VBW=300KHz
2) Detector=peak

3) Sweep time= auto

4) Trace mode=max hold.

2. Radiated Method:
1) For below 1GHz: The EUT is placed on a turntable, which is 0.8m above the ground plane. The
EUT is tested in 9*6*6 Chamber.
For above 1GHz: The EUT is placed on a turntable, which is 1.5m above the ground plane. The
EUT is tested in 9*6*6 Chamber.
2) The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
3) EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the
highest emission.
4) Peak detector: RBW=1MHz, VBW=3MHz, SWT=AUTO
Average detector: RBW=1MHz, VBW=10Hz, SWT=AUTO
The EUT is tested in 9*6*6 Chamber.
5) Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.

Shenzhen Anbotek Compliance Laboratory Limited
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30M to 1G emissions:

Turntahle

Itn to 4m

\ EUT

Test
Fecewver i :

| /
Ground Plane : Coaxial Cable

1G to 40G emissions:

Turntabe ' 3m I

\ EUT

Test

Receiver
1.5m lmto 4m /
]

Ground Plane 1 Coaxial Cable /

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

d. Test Results
Pass.

e. Test Plots
See the following page.
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L T
"\‘!‘ Type: bog: Frequency 24501 ﬂ\‘!‘ Ty & Frequency
O Fad o Trig n AvglHel= 105108 LT LI mf.m_-p;,.i -:.l Trig P AvglHeld= 105108
IFGainLaw Amen: 70 a5 IFGainLaw Amen: 70 a5
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m
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2387500000 G 2 AT5H00000 Gz
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. 4
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2 428000000 GHz| 2 500000000 GHz|
Start 2.31000 GHz Stop 242500 GHz CFStep Start 245000 GHz Stop 2.50000 GHz CFStep
WRes BW 100 kHz WVBW 300 kHz Sweep 11.00 ms (1001 pes| 11 500000 MHz| WRes BW 100 kHz WVBW 300 kHz Sweep 4.B00 ms (1001 pes| E.0000C0 Mz
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2 N [ FAWLOGH: 39200 &@m 2 N f FARIEOGH:  501E m
3N r 2,390 00 GHz SEAT) d@m Freq Offses N r 2A8€ 00 GHz 51,632 éBm Freq Offset)
-e [ f ZIFAOGGHT BRI EBm 0 M 4 L
& &
T T
@ @
9 9
10 10
11 e 11 ¥
= m— = m—

Test Mode: 802.11b---Low

Test Mode: 802.11b---High

i #vg Ty LagFur Frequency : T o Frequency
L GHE“_- Fai o Trig FreeBun AvglHald= 1057108 B GHE“-_ Fat -:.l Trig: Fras Run AvglHolcs 15108
IFGainLaw Amen: 70 a5 IFGainLaw Ramten: 30 9
kTS 2 AurcTune Tkra 2 AurioTane
Center Freg T Center Freg;
2 4THI00000 G L 2 38THO0000 Gz
StartFreq i i StartFreq
460000000 G T T 231 B00G000 GHz
T i T Fa
[ & 1 &
Stop Freq; ” 1 Stop Freq)
2 500000000 GHz) 2 428000000 GHz
Start 2.45000 GHz Stop 2.50000 GHz CFStep Start 2.51000 GHz Stop 2.42500 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts 5000000 M, #Res BW 100 kHz #VBW 300 kHz Sweep 1100 ms (1001 pts 11509000 M-z)
LI M Man)
) i [ v | FRTim  JRACHNWLIH]  FecTiodvaie
2463 30 GH; <2533 dBm 1 N f 24074 GHz £ 228 dBm
FARZEOGH: 41620 éEm 2 N f FACCOCH: 42075 élm
FMETEGHT 43804 dEm Freq Offset] N ¥ EAOCOGH: 6423 &@m Freq Offset)
0 My -‘ L) r 23188 GHL 45903 gBm oM
&
T
]
k]
10
. 11 .
= f— = f—

Test Mode: 802.11g---Low

Test Mode: 802.11g---High

#vg Tyme: Log Fur Framuncy Ava Tyme: LagPwr Fratuency
P2 eI DO G- "o Trig FresRun AvglHale 1031108 t Froy 2450000000 Sz, ':-l Trig: Froe Run Apg|Holdie S10H
IFGainLaw Amen: 70 a5 IFGainLaw Amen: 70 a5
Tkrd 2 3 i AurioTane e Auto Tune
42,098 dBm| 2
Center Freg e Center Freg;
(1
Stari Freq Stari Freq
22310000000 GHz, T  AB000000 GHz
o L .
. | i
- Btop Fraq Btop Fraq
2 428000000 GHz| 2 500000000 GHz|
Start 2.31000 GHz Stop 242500 GHz CFStep Start 245000 GHz Stop 2.50000 GHz CFStep
WRes BW 100 kHz WVBW 300 kHz Sweep 11.00 ms (1001 pes| 11 500000 MHz| WRes BW 100 kHz WVBW 300 kHz Sweep 4.B00 ms (1001 pes| E.0000C0 Mz
O o e - (S S W[ L ) O LS i i) | L ¥ R ERUTREIA] FRCIIRVIEUE - m -
1N f B4 5T GHz E 1 EAE3 55 GHE 2636 dBm
2 N 4 FALOGH: 1090 & H FARIEOGH:  AZBE
3N r 2,390 00 GHz 8108 é@m Freq Offset] 248 75 GHz AZ440 GBm Freq Offset)
-e [ f ZIT1EAGHT 49098 cBm 0 s 4 L
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11 e 11 @
= m— = m—

Test Mode: 802.11n20---Low

Test Mode: 802.11n20---High
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N T T —|  Frequiney N T T —|  Frequeney
P i C Trig: Fram Run AvglHelds 135130 T [ ook E ey A O T e -:.l Trig: Fras Bun AvglHelds 135130 I i
IFGainLan #hrien: 10 o sl IFGainLan #hrien: 10 o e
Wkrd 2.3 Autto Tuney T Auto Tune
08 0zkicy  Ref 20,00 08m
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Start 231000 GHz Stop 2.44500 GHz CF Step) Start 2.43300 GHz Stop 2.50000 GHz cF step
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1 ] 1 3
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Test Mode: 802.11n40---Low Test Mode: 802.11n40---High
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Conducted Emission Method

L T ' T T p—— L T ' T T p—
Display Line -20.27 dBm | Ave Type LogFwr e Display Line =18.93 dBm | Avg Type: LogFwr TVE
i e e WA el R i bl R e e TR
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0gaio Ref 10,00 uBm 0o Rer 10.00 0Bm 1.074
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] o ] o
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oo on] | | | | | 1 | oo on]
System g T : System
Dispiay» ! ; 1 ! ! [ | I Dispiay»
Seitings Seitings
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s i s i

Test Mode: 802.11b---Low Test Mode: 802.11b---Mid
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" - T R n g . T e I
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Test Mode: 802.11b---High Test Mode: 802.11g---Low

L T I T T e L T I T T ey
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== sims == -

Test Mode: 802.11g---Mid Test Mode: 802.11g---High
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Test Mode: 802.11n20---Mid
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Test Mode: 802.11n20---High

Test Mode: 802.11n40---Low
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Test Mode: 802.11n40---Mid

Test Mode: 802.11n40---High
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Test Mode: 802.11b

2412MHz
Horizontal-PEAK:

106.0 dBuV/m

Limit:

;1 ;/
w

L]
1 2
26.0
2310.000 [MHz) 2425.000
Freq. Reading | Factor | Result | Limit [Over Limit
No- 1 MHZ)  |(dBuvim)| (dB/m) |(dBuvim)|@Buv/| (dB) |PEE"
1 2384750 4820 | 253 | 4567 | 74.00| -2833 | peak
2 2390.000| 4942 | =251 | 46.91 | 7400 | 2709 | peak
3 2400.000| 6512 | =249 | 6263 | 7400 | -1137 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

96.9 dBuV/m
Limit: —_—
LiYs
/
1 2
16.9
2310.000 (MHz) 2425.000
Freq. Reading | Factor | Result | Limit |[Over Limit
No- | MHz)  |(dBuvim)| (@B/m) |(@Buvim)|@Buv/| (@B) |t
1 2382738| 3851 | 253 | 3598 | 5400| -18.02 | AVG
2 2390.000| 3820 | 251 | 3578 | 54.00| -1822 | AVG
3 2400.000| 4640 | 249 | 4391 | 54.00| -10.09 | AVG
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Test Mode: 802.11b

2412MHz

Vertical-PEAK:

106.0 dBu¥/m

Limit:

66

26.0

2310.000

(MHz)

2426.000

No. qiﬁz) {Egﬁ?fl.::g) qggﬁﬁ; qdﬁ?ﬁgﬂ} (!I_I;ETJLE’I Gv?crié;m“ Detector
1 2380.438| 4822 | 254 | 4568 | 7400 | 2832 | peak
2 2390.000| 4920 | 251 | 46.69 | 7400 | 2731 | peak
3 2400.000| 5827 | 249 | 5578 | 7400 | -1822 | peak
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Vertical-AV:
969 dBuV/m
Limit: —_—
AVG: —
LT
4
1
16.9
2310.000 (MHz) 2425.000
Freq. Reading | Factor | Result | Limit |Owver Limit
No- | MHZ)  [(dBuvim)| (dB/m) |(dBuvim)|@Buvi| (dB) |PEE
1 2383.887| 39.07 | 253 | 3744 | 54.00| -1656 | AVG
2 2300.000| 4064 | =251 | 3813 | 54.00| -1587 | AVG
3 2400000 5111 | 249 | 4862 | 54.00| -538 | AVG
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Test Mode: 802.11b
2462MHz
Horizontal-PEAK:

106.0 dBu¥/m

Limit:
AVG:

v

1 2
26.0
2450.000 (MHz) 2500.000
Freq. Reading | Factor Result Limit |Ower Limit
No- | MHZ2)  |(@Buvim)| (@B/m) |(@Buvim)|(@Buvs| (dB) |PEES
1 2483500] 5121 | 231 | 4890 | 7400| 2510 | peak
2 2485625| 5182 | 230 | 4952 | 7400| 2448 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

106.0 dBuV¥/m

Limit:
AVG:

66

1 2
26.0
2450.000 [MHz) 2500.000
Freq. Reading | Factor | Result | Limit |Over Limit
No- | MHz)  |(dBuv/im)| (dB/m) |(dBuvim)|@Buv/| (dB) |PEEe™
1 2483500| 4701 | 231 | 4470 | 5400| -930 | AVG
2 2486.750| 4725 | 230 | 4495 | 5400| 905 | AVG
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Test Mode: 802.11b
2462MHz
Vertical-PEAK:

106.0 dBu¥/m

Limit;
AVG:

7

26.0

2450.000 [MHz) 2500.000
Freq. Reading | Factor | Result | Limit |Over Limit
No- | MHZ)  |(@Buvim)| (dB/m) |(dBuvim)|(@Buv/| (@B) | PEEU"
1 2483500] 5492 | 231 | 5261 | 7400| 2139 | peak
2 2488375| 5445 | 230 | 5215 | 7400| 21.85 | peak
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Vertical-AV:
106.0 dBu¥/m
Limit: —_—
AVG: —_—
513
1 2
26.0
2450.000 [(MHz) 2500.000
Freq. Reading | Factor | Result | Limit |Over Limit
No- | MHZ)  |(dBuvim)| (dB/m) |(dBuvim)|(dBuv/| (@B) |PEEe
1 2453500| 50.87 | 231 | 4856 | 54.00| -544 | AVG
2 2487500 5110 | 230 | 4880 | 54.00| -520 | AVG
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Test Mode: 802.11g

2412MHz

Horizontal-PEAK:

106.0 dBu¥Y/m

Limit:

66

26.0

2310.000

[MHz)

2425.000

No. qiﬁqz) Egﬁﬂ:;ﬁ) (I-::i%?:ﬁjr qdﬁiﬂgﬂ} (c%én:rlfff m?crula_;m“ Detector
1 2385325 5330 | 252 | 5078 | 7400 | -2322 | peak
2 2390.000| 52.83 | 251 | 5032 | 7400 | -23.68 | peak
3 2400.000| 5852 | -249 | 56.03 | 7400 | -17.97 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

96.9 dBu¥/m

Limit: —_—

=

57

] 2
16.9
2310.000 [MHz) 2425.000
Freq. Reading | Factor | Result | Limit |[Over Limit
NO- | MHz) |(dBuvim)| (@B/m) |(dBuvim)|(@Buv/| (dB) |PEE
1 2370287| 4260 | 254 | 4006 | 5400| 1394 | AVG
2 D390000] 4185 | 251 | 3934 | 5400 -1466 | AVG
3 2400.000| 5083 | 249 | 4834 | 5400| 566 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11g

2412MHz

Vertical-PEAK:

106.0 dBu¥/m

Limit;

66

R

26.0

W

2310.000

(MHz)

2425.000

No. qiﬁqz) {Sgﬁﬂ:;ﬁ) {E%?:ﬁjr (dFEaIeu?JL.-I“I:n} (c%énfrlfff m?crlé;m“ Detector
1 2387.050] 57.31 | 252 | 5479 | 7400 | -1921 | peak
2 2390.000] 57.02 | 251 | 5541 | 7400 | -1859 | peak
3 2400.000| 64.93 | 249 | 6244 | 7400 | -1156 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:
969 dBuV/m
Limit: —_—
a7
1 2
16.9
2310.000 (MHz) 2425.000
Freq. Reading | Factor Result Limit |Owver Limit
No- | MHz)  [(@Buvim)| (@Bm) |(@Buvim)|(@Buvi| (dB) |PEEH
1 2372.963| 4194 | 255 | 3939 | 5400| -1461 | AVG
2 2390.000| 4213 | 251 | 3962 | 54.00| -1438 | AVG
3 2400.000| 4752 | 249 | 4503 | 5400| 897 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11g
2462MHz
Horizontal-PEAK:

106.0 dBu¥/m

Limit:

AVG:

b6

"~ 1 2
26.0
2445.000 [MHz) 2500.000
Freq. Reading | Factor Result Limit |Over Limit
No- | MHz)  |(dBuvim)| (@B/m) |(dBuvim)|@Buv/| @B) |t
1 2483500 5056 | -231 | 4825 | 7400 | -2575 | peak
2 2487 625| 5049 | 230 | 4819 | 7400 | -2581 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

96.9 dBu¥/m

Limit;

AVG:

57

S R

16.9
2445.000 (MHz) 2500.000

Freq. Reading | Factor Result Limit |Over Limit
(MHz) (dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/ (dB)

1 2483000 46.76 -2.31 44 45 24.00 -9.55 AVG
2 2487488 47.22 -2.30 44 92 24.00 -9.08 AVG

No. Detector

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Test Mode: 802.11g
2462MHz
Vertical-PEAK:

106.0 dBu¥/m

Limit:
AVG:

66

[ o
26.0
2445.000 [MHz) 2500.000
Freq. Reading | Factor Result Limit |Over Limit
No- ' MHz)  |(@Buvim)| (@B/m) |(dBuvim)|(@Buvi| (aB) |PEEC
1 2483500 5060 | -231 | 4838 | 7400| 2562 | peak
2 2485838| 5355 | 230 | 5125 | 7400 | 2275 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:

96.9 dBuV/m

Limit;
AVG:

[\
-/ (——

‘W‘—u‘“‘—h—._z"‘-’“wv““—‘\"u—\f\_uw

57

16.9
2445.000 [MHz) 2500.000

Freq. Reading | Factor Result Limit |Over Limit
(MHz) (dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/ (dB)

1 2483500 4546 -2.31 4315 24.00 | -10.85 AVG
2 2486250 4462 -2.30 4232 24.00 | -11.68 AVG

No. Detector

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT20)

2412MHz

Horizontal-PEAK:

106.0 dBu¥/m

Limit:

66

26.0

2310.000

[MHz)

2425.000

No. qiﬁqz) {Sgﬁxdfl.::g} qggﬁﬁ; qdRE:eu?,fL.-l*Em (él_llﬂrﬂ‘latff GV?&Q_;M Detector
1 2382.738| 5032 | =253 | 4779 | 7400 | 2621 | peak
2 2390.000] 5107 | =251 | 4946 | 7400 | 2454 | peak
3 P400.000| 6984 | -249 | 6735 | 7400| 665 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

96.9 dBu¥/m

Limit: —_—

AVG:

=

57

1 2
16.9
2310.000 (MHz) 2425.000
Freq. Reading | Factor | Result | Limit |[Over Limit
No- I ‘MHz)  |(dBuvim)| (@B/m) |(dBuvim)|@Buv/| (dB) |PEEY
1 2378.137| 4333 | 254 | 4079 | 5400| -1321 | AVG
2 2390.000| 4306 | 251 | 4055 | 5400 | -1345 | AVG
3 2400.000| 4977 | 249 | 4728 | 5400| 672 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT20)

2412MHz

Vertical-PEAK:

106.0 dBu¥/m

Limit;

b6

1 E;UJI
26.0
2310.000 (MHz) 2425.000
Freq. Reading | Factor Result Limit |Over Limit
No- | MHz)  |(@Buvim)| (@B/m) |(dBuvim)|(@Buvs| (aB) |PEEE
1 2384.175| 5012 | 253 | 4750 | 7400 | -2641 | peak
2 2390.000| 54.17 | 251 | 5166 | 7400 | 2234 | peak
3 2400.000| 6749 | 249 | 6500 | 74.00| -9.00 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:

96.9 dBu¥/m

Limit:
AVG:

[

57

16.9

2310.000

[MHz)

2425.000

No. qiﬁqz) ﬁéﬂﬂ'ﬁ% {Ei%?:ﬁ]r (dFEEIi?EI:n} {é_IIE!TJ‘I:E’f m?criét_;m“ Detector
1 2376.125| 4514 | 254 | 4260 | 54.00| -1140 | AVG
2 2390.000| 4390 | 251 | 4139 | 5400 | -1261 | AVG
3 2400.000| 4856 | 249 | 46.07 | 5400| -7.93 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT20)
2462MHz
Horizontal-PEAK:

106.0 dBu¥/m

Limit:
AVG:

66

oy wwmw
26.0
2445,000 (MHz) 2500.000
Freq. Reading | Factor | Result | Limit |Owver Limit
No- | MHZ)  |(d@Buvim)| (@B/m) |(@Buvim)|(@Buv/| (dB) | e
1 2483500 5561 | 231 | 5330 | 7400| 2070 | peak
2 2487350| 5472 | 230 | 5242 | 7400| 2158 | peak

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

106.0 dBu¥/m

Limit:
AVG:

66

26.0
2445.000 (MHz) 2500.000

Freq. Reading | Factor | Result | Limit |[Over Limit
(MHz) (dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/ (dB)

1 2483500 54.19 -2.31 51.88 24.00 -2.12 AVG
2 2487213 5447 -2.30 2217 24.00 -1.83 AVG

No. Detector

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT20)
2462MHz
Vertical-PEAK:

106.0 dBu¥/m

Limit;

AVG:

66

o v 2
26.0
2445.000 [MHz) 2500.000
Freq. Reading | Factor Result Limit |Owver Limit
No- | MHz)  [(@Buvim)| @Bm) |(@Buvim)|(@Buvr| (dB) |PEEH
1 2483500 5006 | -231 | 4775 | 7400 | -2625 | peak
2 2490375| 5107 | 220 | 4878 | 7400 | 2522 | peak

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Vertical-AV:
W«/\/ \V\M\’/; g
MWMWMW

96.9 dBu¥/m

Limit;

AVG:

57

16.9
2445.000 (MHz) 2500.000

Freq. Reading | Factor | Result | Limit |Over Limit
(MHz) (dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/| (dB)

1 2483500 45.65 -2.31 43.34 24.00 | -10.66 AVG
2 2488.175| 46.10 -2.30 43.80 24.00 | -10.20 AVG

No. Detector

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT40)
2422MHz
Horizontal-PEAK:

o7

96.9 dBuV/m

16.:310.!][!] [MHz] 2450.000
No Freq. Reading | Factor | Result | Limit |Owver Limit
' (MHz) (dBuV/m)| (dB/m) ((dBuV/m)|(dBuV/| (dB)
1 2357950 51.39 -2.59 4880 | 7400 -2520
2 2390.000| 4427 -2.51 4176 | 7400 | -3224
3 2400.000| 57.93 -2.49 5544 | 7400 | -18.56

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:
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969 dBu¥/m

Limit:
AVG:

EERR VR

a7

16.9
2310.000

[MHz) 2450.000

No. Freq. Reading | Factor | Result | Limit |OverLimit|
(MHz)  |(dBuV/m)| (dB/m) [(dBuV/m)|(dBuV/| (dB)

1 2375100 40.74 -2.55 38.19 | 54.00 | -1581 | AVG

2 2390.000| 39.76 -2.51 3725 | 5400 | -16.75 | AVG

3 2400.000| 43.36 -2.49 4087 | 5400 | -1313 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544
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Test Mode: 802.11n (HT40)
2422MHz
Vertical-PEAK:

969 dBuV/m

Limit:
AVG:

o7

1 hY
MW
16.3
231 0.000 [MHz]) 2450000
No. Freq. Reading | Factor | Result | Limit |Owver Limit Detector
(MHz) (dBuV/m)| (dB/m) ((dBuV/m)|(dBuV/| (dB)

1 2357 .950| 51.39 -2 59 48380 | 7400| -2520 | peak
2 2390.000| 4427 -2.51 4176 | 7400 | -3224 | peak
3 2400.000| 5793 -2.49 5544 | 7400 | -1856 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:
96.9 dBu¥./m
Limit: —_—
AVG: —_
SR VA
o7
2
1
16.3
21 0.000 [MHz] 2450000
No. Freg. Reading | Factor | Result | Limit |OverLimit|
(MHz) (dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/| (dB)
1 2375100 40.74 -2.55 38.19 | 5400 | -15.81 AVG
2 2390.000( 39.76 -2.51 3725 | 5400 | -1675 | AVG
3 2400.000( 43.36 -2.49 4087 | 5400 | -1313 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT40)
2452MHz
Horizontal-PEAK:

€ T4 _ Limit; —_—
BENERERER AVG: —_
EERMRER

57

] 2
16.9
2432.000 (MHz) 2500.000
Freq. Reading | Factor Result Limit |Owver Limit

No- | 'MHz)  |(@Buvim)| (dB/m) |(dBuvim)|(@Buv/| (aB) |t
1 2483500 4158 | 231 | 3927 | 7400| -34.73 | peak
2 2488.100| 40.66 | 230 | 3836 | 74.00| 3564 | peak

Shenzhen Anbotek Compliance Laboratory Limited
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Horizontal-AV:

57

16.9

96.9 dBu¥/m

R A

Limit:
AVG:

2432.000

[MHz)

2500.000

Freq. Reading | Factor Result Limit |Over Limit
No- 1 mH2)  |(@Buvim)| @B/m) |(@Buvim)|(@Buvi| (dB) |PEECt"
1 2483500 3085 | 231 | 3754 | 5400 | -1646 | AVG
2 2486 910| B004 | 230 | 3774 | 5400| -1626 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Test Mode: 802.11n (HT40)
2452MHz
Vertical-PEAK:

969 dBu¥/m

Limit:
AVG:

ar

RWWEWW

16.3

2422 000 [WMH=] 2500.000
No. Freq. Reading | Factor | Result | Limit |OverLimit|
(MHz)  [(dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/| (dB)
1 2483.500| 44.44 -2.31 4213 | 5400 | -11.87 | AVG
2 2488.780| 46.03 -2.29 4374 | 5400 | -10.26 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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Vertical-AV:

96.9 dBu¥/m

Limit- —_—
AVG: —_—

e e

a7

16.9

2422 000 [WMH=] 2500.000
No. Freq. Reading | Factor | Result | Limit |OverLimit|
(MHz)  |(dBuV/m)| (dB/m) |(dBuV/m)|(dBuV/| (dB)
1 2483500 41.14 -2.31 38.83 | 5400 1517 | AVG
2 2486.740| 41.88 -2.30 3958 | 54.00 | -1442 | AVG

Shenzhen Anbotek Compliance Laboratory Limited
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4.5. 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 = 10kHz, VBW = 30kHz, 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

e. Test Results
Pass

f. Test Data
Please refer to the following data.

g. Test Plot See the following pages

Shenzhen Anbotek Compliance Laboratory Limited
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Test mode: IEEE 802.11b
Frequency PPSD > PPSD Limit

Channel (MHz)  (dBm3KHz) (dBm/3KHz)  (dBm) Result
Low 2412 -11.715 - Pass
Mid 2437 -12.877 - 8.00 Pass
High 2462 -11.037 - Pass
Test mode: IEEE 802.11g
Frequency PPSD > PPSD Limit
Channel (MHz) (dBm) (dBm) (dBm) Result
Low 2412 -17.730 - Pass
Mid 2437 -16.686 - 8.00 Pass
High 2462 -17.376 - Pass
Test mode: IEEE 802.11n (HT20)
Frequency PPSD > PPSD Limit
Channel (MHz)  (dBm/3KHz) (dBm/3KHz)  (dBm) posult
Low 2412 -19.387 - Pass
Mid 2437 -16.332 - 8.00 Pass
High 2462 -17.683 - Pass
Test mode: IEEE 802.11n (HT40)
Frequency PPSD > PPSD Limit
Channel (MHz) (dBm/3KHz) (dBm/3KHz)  (dBm) Result
Low 2422 -23.129 - Pass
Mid 2437 -21.663 - 8.00 Pass
High 2452 -22.877 - Pass

Shenzhen Anbotek Compliance Laboratory Limited
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4.6. Radiated Emissions
4.6.1.1. 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

4.6.1.2. 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 | Apr. 16,2016 1 Year
2. Preamplifier Instruments | prreor1830) 980100 | Apr. 16,2016 1 Year
corporation
3. | EMI Test Receiver | Rohde & Schwarz ESPI 101604 Apr. 16,2016 1 Year
4, |Double Ridged Hom |~ Instruments GTH-0118 351600 Apr. 19,2016 | Year
Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck VULB9163 9163-289 Apr. 19, 2016 1 Year
6. Pre-amplifier SONOMA 310N 186860 Apr. 16, 2016 1 Year
EMI Test Software
7. EZ.EMC SHURPLE N/A N/A N/A N/A
8 Power Sensor DAER RPR3006W |15100041SN046( Jun 30, 2016 1 Year
o | MXA Spectrum Agilent N9020A | MY51170037 | Jun 30,2016 | Year
Analysis
1o | MXGRE Vector Agilent N5182A | MY48180656 | Jun 30,2016 1 Year
Signal Generator
11 Signal Generator Agilent E4421B MY41000743 | Jun 30,2016 1 Year
12 | DC Power supply v IV-8080 YQSB0096 Jun 30, 2016 1 Year
TEMP&HUMI
13 |PROGRAMMABLE Bell Group BE'gﬁg'ls SE-0137 Mar. 16, 2016 1 Year
CHAMBER
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4.6.2. Test Configuration:
4.6.2.1. 9k to 30MHz emissions:

Turntahle _ 3m
\ EUT |
Test
Receiver
0.8 m /
_ /
Ground Plane Coaxial Cable
4.6.2.2. 30M to 1G emissions:
,..._ 3m
Turntahle
\ FUT Itn to 4m
Test
Fecewver 0.8m i :

| /
Ground Plane : Coaxial Cable

4.6.2.3. 1G to 40G emissions:

Turntable

\ EUT

Test

Receiver
1.5m lmto 4m /
 ——

Ground Plane S Coaxial Cable /

4.6.3. Test Procedure
For below 1GHz: The EUT is placed on a turntable, which is 0.8m above the ground plane.
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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 26GGHz 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 4.6.4.

4.6.4. Test Results

The EUT was tested on (Internet mode, WiFi mode) modes, only the worst data of (WiFi mode)
is attached in the following pages.

Only the worst case (x orientation).

The test results of above 18000MHz are attenuated more than 20dB below the permissible
limits, so the results don't record in the report.
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Job No.: 0116078141 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m 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
80.0 dBu¥/m
Limit: —_—
Margin:
| P &
40 | g‘ 5’: by 2 3

0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 YOO 1000.000
Freq. Reading | Factor Result Limit |Over Limit Height | degree
No- | (MHz)  |(dBuvim)| (dB/m) |@Buvim)|@Buv/| (@@B) |P¥°| (em) | deg) | REMa

74.1350| 54.84 -2042 | 34.42 | 40.00 -5.58 QP 300 360
148.4410] 63.17 -23.36 | 39.81 43.50 -3.69 QP 300 0
222.9501| 59.08 -19.82 | 39.26 | 46.00 -6.74 peak
297.2241| 58.56 -17.76 | 40.80 | 46.00 -5.20 QP 300 360
372.0045( 53.21 -13.43 | 39.78 | 46.00 -6.22 peak
446.4141| 53.37 -1217 | 41.20 | 46.00 -4.80 QP 300 0

O | B W M| =
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Job No.: 0116078141 Polarization: Vertical
Standard: (RE)FCC PARTI5C 3m 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
80.0 dBuV/m
Limit: —
Margin:
| 5 6
40 2 ¥ 4 7 ;
I >l
b's
0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Freq. Reading | Factor | Result | Limit [Over Limit Height | degree
No- | (MHz)  |(dBuvim)| (@B/m) [(dBuvim)|(@Buv/| (@B) || @m) | weq | REM
1 74.1350| 55.52 -20.42 3510 | 40.00 -4.90 QP 100 360
2 148.4410| 56.74 -18.36 38.38 | 43.50 -5.12 QP 100 360
3 2229500 55.24 -14.97 40.27 | 46.00 -5.73 QP 100 0
4 297.2241| 53.37 -14.76 38.61 46.00 -7.39 peak
5 372.0045( 54.20 -12.43 41.77 | 46.00 -4.23 QP 100 0
6 744 8659 48.13 -7.15 4098 | 46.00 -5.02 QP 100 0
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Job No.: 0116078141 Polarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Note: 802.11b(2412MHz) Distance: 3m
96.9 dBuV/m
Limit: —_—
AVG: —

57

16.9
1000000 2000 3000 (MHz) h000 000 7000 8000 9000 18000000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | (MHz)  |(dBuvim)| (@B/m) |(@Buvim)|(@Buv/| (dB) [PEY| (em) | (deg) | REMark
1 4825000 5028 | 3.34 | 5362 | 7400| -20.38 | peak
2 4825000 4599 | 3.34 | 4933 | 5400| 467 | AVG
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Job No.: 0116078141 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Note: 802.11b(2412MHz) Distance: 3m
96.9 dBuV/m
Limit: _—
AVG: —

57

16.9
1000.000 2000 3000 (MHz) 5000 6000 7ODO 80009000 18000000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | (MHz)  |(@Buvim)| (dB/m) |(@Buvim)|(dBuv/| (@B) |PEE| (em) | (deg) | ReEMar
1 4825.000| 5028 | 3.34 | 5362 | 7400| 2038 | peak
2 4825.000| 47.65 | 3.34 | 5009 | 5400| -3.01 | AVG
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Job No.: 0116078141 Polarization: Horizontal
Standard: (RE)FCC PART15C 3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Note: 802.11b(2437MHz) Distance: 3m
96.9 dBuV/m
Limit: —
AVG: —

57

16.9
1000.000 2000 3000 (MHz) 5000 6000 7000 80009000 18000.000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- 1 (MHz)  |(@Buvim)| (dB/m) |(dBuv/im)|(@Buv/| (@B) [PEU| (em) | (deg) | Remark
1 4570.000] 47.01 | 2.88 | 4989 | 7400| 2411 | peak
2 4570.000] 4287 | 288 | 4575 | 5400| 825 | AVG
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Job No.: 0116078141 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH):  24.3(C)/55%RH
Note: 802.11b(2437MHz) Distance: 3m
96.9 dBu/m
Limit: —_—
AVG: —
57
1
16.9
1000.000 2000 3000 (MH2z) 5000 6000 7000 80009000 18000.000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- | MHz)  |(@Buvim)| (dB/m) [(@Buvim)|(@Buv/| @B) [PZ| em) | eq) | REM
1 4655.000| 46.69 3.04 4973 | 74.00| -24.27 peak
2 4655.000| 42.07 3.04 45.11 54.00 -8.89 AVG
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Job No.: 0116078141 Polarization: Horizontal
Standard: (RE)FCC PARTI5C 3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Note: 802.11b(2462MHz) Distance: 3m
96.9 dBuV/m
Limit: —_—
AVG: —

57

L

o

16.9
1000000 2000 3000 [MHz) 5000 6000 7000 800039000 18000.000
Freq. Reading | Factor | Result | Limit |Over Limit Height | degree
No- 1 (MHz)  |(dBuvim)| (dB/m) |(@Buvim)|(@Buv/| @@B) |P¥°C| (am) | (e | REmar
1 4825.000] 5123 | 3.34 | 5457 | 7400 -1943 | peak
2 4825.000| 47.04 | 334 | 5038 | 5400| -3.62 | AVG
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Job No.: 0116078141 Polarization: Vertical
Standard: (RE)FCC PART15C 3m Power Source: AC 120V, 60Hz for adapter
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Note: 802.11b(2462MHz) Distance: 3m
96.9 dBuV/m
Limit: —_—
AVG: —
1
57 X

WW

16.9
1000.000 2000 3000 (MHz) 5000 6000 7OOOD 8000 9000 18000.000
Freq. Reading | Factor | Result | Limit [Over Limit Height | degree
No- 1 (MHz) |(dBuvim)| (dB/m) |(dBuv/m)|(@Buv/| (@B) |PE"| (@) | (deg) | Remark
7 4875000 5241 | 334 | 5575 | 74.00| -1825 | peak
2 4825000| 4600 | 334 | 4934 | 5400| 466 | AVG
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S. 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
1.56dBi and meets the requirement.

Wifi Antenna
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6. PHOTOGRAPH

6.1. Photo of Conducted Emission Measurement

6.2. Photo of Radiation Emission Test
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APPENDIX I (EXTERNAL PHOTOS)
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3. Figure
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5. Figure
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7. Figure
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APPENDIX II INTERNAL PHOTOS)
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3. Figure
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5. Figure
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7. Figure

RSN ARARAR NSRS

TR

TR
AR

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



M Shenzhen Anbotek Compliance Laboratory Limited
Product Safety FCC ID: 2AGQF-WT-OP Page 91 of 93 Report No.: R0116078141

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



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety FCC ID: 2AGQF-WT-OP Page 92 of 93 Report No.: R011607814l

11. Figure
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13. Figure
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