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Applicant : TunerWorks Korea Corp.

Manufacturer : TunerWorks Korea Corp.

EUT : HUD (Head Up Display)

Model No. : Kivic HUD

Serial No. : N.A.

Trade Mark : N.A.

Rating : Input DC 5V~12V, 1.5A

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 : |

Feb. 22~Mar. 23, 2017
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT

Model Number

: HUD (Head Up Display)

. Kivic HUD

Test Power Supply : pc 12V

Frequency

Modulation

Antenna Type

Antenna Gain:

Applicant
Address

Manufacturer
Address

Date of receipt
Date of Test

Remark

Types of module Operating Frequency
g(l)gl 12 ii?g/ n(HT20)) e,
g(‘)gl 151(:1  nHT20) 5180-5240MHz
BT 4.0+EDR 2402-2480MHz
. WiFi:

802.11a OFDM, 802.11b CCK; 802.11g OFDM, 802.11n MCS
BT 4.0: GFSK
BT EDR: GFSK, n/4DQPSK, 8DPSK

: Ceramic Antenna

. WIFI & BT EDR: 3.6 dB1

BT 4.0: 1.99 dBi

. TunerWorks Korea Corp.
: 697-18, Manyeon Ro, Jeongnam Myeon, Hwaseong City, Gyeonggi

Do, South Korea

: TunerWorks Korea Corp.
: 697-18, Manyeon Ro, Jeongnam Myeon, Hwaseong City, Gyeonggi

Do, South Korea

. Feb. 22,2017
. Feb. 22~Mar. 23, 2017

. This report is for WiFi 2.4G.

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: 2ALMVKIVICHUD Page 5 of 70 Report No.: R0117011599W1

1.2. Auxiliary Equipment Used during Test

Car Adapter : Input: DC 12V, 1.5A
Output: DC 12V, 1.5A

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 Ba};ﬁ?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)(ii1) 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 N
4 2427 \
5 2432 v
6 2437 \ 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
4 E.2 Bl DC Line
EUT Car Adapter LISN
0.8m
Table
1.5m
RE
DC Line
A
E-1 E-2
Car Adapter EUT
0.8m
Table
) 1.5m

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
o © O O
40cm EUT _ e P
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 (2.4G WiFi 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 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: 2.4G WiFi Mode
Test Specification: DC 12V
Comment: Live Line
Tem.:25°C Hum.:50%
80.0 dBuV
Limit: —
AVG:
\ I
2
-
40 k\\/\ %
R P R
‘- g
i WMM%MWWWMMW
"'-\ /I"'I‘ anl [ peak
- l"yq J“' Pl I1 =y 8 0 11
ey W\ﬂ"“‘* e e s*VMrTﬁF-\J\u B s "“"“"A\‘»L..-MM“I_'MMV s _,_,A.,uww.-j-*w-‘ AVE
0.0
0.150 05 (MHz) 5 30000
Freq. Reading | Factor | Result | Limit | Over Limit
No- |\ miHz) | @Buw) | @B) | (@Buv) | dBuv | (dB) |Detecor| Remark
1 0.1580| 12.19 19.90 32.09 55.56 -23.47 AVG
2 0.1700| 2717 19.90 47.07 64.96 -17.89 QP
3 0.2779| 17.72 19.89 37.61 60.88 -23.27 QP
4 0.4140| 1413 19.94 34.07 57.57 -23.50 QP
5 0.4180| 5.56 19.94 2550 47.49 -21.99 AVG
6 0.5980| 1.21 20.01 21.22 46.00 -24.78 AVG
7 0.8380] 13.94 20.08 34.02 56.00 -21.98 QP
8 1.0820| -0.55 2012 19.57 46.00 -26.43 AVG
9 14299 11.36 2013 31.49 56.00 -24.51 QP
10 144201 -0.33 2013 19.80 46.00 -26.20 AVG
11 1.75001 -0.79 2013 19.34 46.00 -26.66 AVG
12 2.0059| 11.00 20.14 31.14 56.00 -24.86 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: 2.4G WiFi Mode
Test Specification: DC 12V
Comment: Neutral Line
Tem.:25°C Hum.:50%
80.0 dBuV
Limit: —_—
AVE:
\ I
1
f,
3
; W ¥
iy NM MW*MWWWMM
1 A
“,HI-.F llll..ﬂl |K4 . '|I il . 10 1 peak
g AR P ’“\(“’ B o . L.,-«.
- w_u»w,.'.\_-.w IIN‘L"‘"“&'L_,M_\.ALL‘/-'-_ FpR— JAVG
0.0
0.150 (MHz) 5 30.000
Freq. Reading | Factor | Result | Limit | Over Limit
No- 1 MHz) | @Buw) | @B) | (@Buv) |dBuv | (dB) [Petector| Remark
1 0.1539] 28.33 19.90 48.23 65.78 -17.55 QP
2 0.1580| 12.81 19.90 32.71 55.56 -22.85 AVG
3 0.3460 17.90 19.91 37.81 59.06 -21.25 QP
4 0.49401 15.38 19.98 35.36 56.10 -20.74 QP
5 0.4940| 4.84 19.98 24.82 46.10 -21.28 AVG
6 0.60201 3.76 20.01 23.77 46.00 -22.23 AVG
7 0.6060| 14.15 20.01 34.16 56.00 -21.84 QP
8 1.0780| 247 2012 22.59 46.00 -23.41 AVG
9 1.0980| 13.35 2012 3347 56.00 -22.53 QP
10 1.4380| 1.57 20.13 21.70 46.00 -24.30 AVG
11 1.9700f 1.14 20.14 21.28 46.00 -24.72 AVG
12 2.0620| 12.99 20.14 33.13 56.00 -22.87 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 & 20dB 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.

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 | Jul. 12, 2016 1 Year
2. | Preamplifier Instruments -\ EMCOLI83| - g0100 | 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 06,2016 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck |VULB9163 9163-289 May 06, 2016 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 ISIOOZ;HSNO Jun. 17,2016 1 Year
g | MXA Spectrum Agilent N9020A |MY51170037|Jun. 17,2016| 1 Year
Analysis
10 | MXG RE 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 BE-THK-1
13 | PROGRAMMAB Bell Group 50MS SE-0137 |Jun. 17,2016 1 Year
LE CHAMBER

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

Frequency Bandwidth Limit
Channel (MHz) (MHz) (kHz) Results
Low 2412 7.957 Pass
Mid 2437 7.650 >500 Pass
High 2462 8.172 Pass
Test mode: IEEE 802.11g
Frequency Bandwidth Limit
Channel (MHz) (MHz) (kHz) Results
Low 2412 15.98 Pass
Mid 2437 15.70 >500 Pass
High 2462 15.39 Pass
Test mode: IEEE 802.11n (HT20)
Frequency Bandwidth Limit
Channel (MHz) (MHz) (kHz) Results
Low 2412 16.68 Pass
Mid 2437 17.21 >500 Pass
High 2462 16.91 Pass

Test Plots See the following page.

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772

www.anbotek.com
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Agilent Spectrum Analyzer - Occupied BW
¢ RL | RF [S00 oac [ | ALIGN AUTO 10:08:49 AM Mar 08, 2017
Span 30.000 MHz Center Freq: 2.412000000 GHz Radio Std: None
G Trig: Free Run Avg|Hold:>10{10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms|

Qccupied Bandwidth Total Power 19.9 dBm
12.295 MHz

Transmit Freq Error 26.206 kHz OBW Power

x dB Bandwidth 7.957 MHz x dB

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Occupied BW
U L [ RF |so@ ac [ ] f ALIGN AUTO 10:10:12 AM Mar 08, 2017
Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radio Std: None Frequency
Gy Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm

Center Freq
2.437000000 GHz

Span 30 MHz
#VBW 300 kHz Sweep 3.733 ms

Occupied Bandwidth Total Power 19.3 dBm
12.281 MHz

Transmit Freq Error 53.206 kHz OBW Power
x dB Bandwidth 7.650 MHz x dB

Test Mode: 802.11b---Mid

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: 2ALMVKIVICHUD Page 17 of 70 Report No.: R0117011599W1

Agilent Spectrum Analyzer - Occupied BW

RF 509 SENSENINT ALIGN AUTO 10:11:01 AM Mar 08, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
— ) Trig:Free Run Avg|Held:>10/10

#IFGain:Low -+ #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm
Clear Write
I
Average
I
Max Hold
I
Min Hold
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms —
: : Detector
Occupied Bandwidth Total Power 19.9 dBm Average
12.343 MHz uito iy

Transmit Freq Error 55.402 kHz OBW Power 99.00 %
x dB Bandwidth 8.172 MHz x dB -6.00 dB

Test Mode: 802.11b---High

Agilent Spectrum Analyzer - Occupied BW
sog  AC || B ALIGN AUTO 10:11:47 AM Mar 08, 2017

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

[a]
#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Frequency

Center Freq
2.412000000 GHz

Ref Offset 0.5 dB
Ref 12.50 dBm

CF Step
3.000000 MHz
Span 30 MHz Man

#VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 17.4 dBm
16.362 MHz 0 Hz

Transmit Freq Error 30.713 kHz OBW Power
x dB Bandwidth 15.98 MHz x dB

EﬁSﬂ\wﬁ
Test Mode: 802.11g---Low

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
U L [ rRF [so@ ac [ ] B ALIGN AUTO 10:12:27 AM Mar 08, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm

CenterFreq
2.437000000 GHz

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms|

Occupied Bandwidth Total Power 17.4 dBm
16.360 MHz

Transmit Freq Error 25.176 kHz OBW Power
x dB Bandwidth 15.70 MHz x dB

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Occupied BW
sog  AC || B ALIGN AUTO 10:13:01 AM Mar 08, 2017

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

[a]
#IFGain:Low " #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm

CenterFreq
2.462000000 GHz

#VBW 300 kHz Sweep 3.733 ms|

Occupied Bandwidth Total Power 17.8 dBm Freq Offset
16.345 MHz o

Transmit Freq Error 35.910 kHz OBW Power
x dB Bandwidth 15.39 MHz x dB

EﬁﬁTﬂmﬁ
Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
W . [ rf S0 oac [ | SENSE!INT ALIGH AUTQ 10:14:06 AM Mar 08, 2017
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:> 10110
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 0.6 dB
Ref 12.50 dBm

Center Freq
2.412000000 GHz

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms

Occupied Bandwidth Total Power 16.5 dBm
17.538 MHz

Transmit Freq Error 21.463 kHz OBW Power
x dB Bandwidth 16.68 MHz x dB

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Occupied BW
L [ RF [so@ ac | ] SENSE!INT ALIGH AUTO 10:14:43 AM Mar 08, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
G Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 10 dB Radie Device: BTS

Ref Offset 0.6 dB
Ref 12.50 dBm

Center Freq
2.437000000 GHz

#VBW 300 kHz

Occupied Bandwidth Total Power 16.3 dBm
17.532 MHz

Transmit Freq Error 23.670 kHz OBW Power
x dB Bandwidth 17.21 MHz x dB

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
L sog  AC || B ALIGN AUTO 10:15:26 AM Mar 08, 2017

(I
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:> 10/10

( )
#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 12.50 dBm

Center Freq
2.462000000 GHz

CF Step
3.000000 MHz
Span 30 MHz|{F{¥e) Man
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 16.6 dBm Freq Offset
17.523 MHz otz

Transmit Freq Error 32.371 kHz OBW Power
x dB Bandwidth 16.91 MHz x dB

Test Mode: 802.11n20---High

Shenzhen Anbotek Compliance Laboratory Limited
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20dB Bandwidth
Test mode: IEEE 802.11b

Frequency Bandwidth
Channel (MHz) (MHz) Results
Low 2412 14.69 Pass
Mid 2437 15.09 Pass
High 2462 15.18 Pass
Test mode: IEEE 802.11g
Frequency Bandwidth
Channel (MHz) (MHz) Results
Low 2412 18.82 Pass
Mid 2437 18.89 Pass
High 2462 18.80 Pass
Test mode: IEEE 802.11n (HT20)
Frequency Bandwidth
Channel (MHz) (MHz) Results
Low 2412 19.12 Pass
Mid 2437 19.05 Pass
High 2462 19.34 Pass

Test Plots See the following page.

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
L RF[s0o  ac | ALIGN AUTO

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
G Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
12.827 MHz

Transmit Freq Error -75.088 kHz OBW Power 99.00 %
x dB Bandwidth 14.69 MHz x dB -20.00 dB

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Occupied BW

[ T =T = INT REF ALIGNAUTO

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

#IFGain:Low #Atten: 20 dB Radie Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold

I—
Occupied Bandwidth Total Power 13.3 dBm Detector

Average >
12.917 MHz

Man
Transmit Freq Error -21.389 kHz OBW Power 99.00 %
x dB Bandwidth 15.09 MHz x dB -20.00 dB

#Res BW 300 kHz #VBW 1 MHz

Test Mode: 802.11b---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
g L | R oo ac | ] ALIGNAUTO
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 13.5 dBm
13.044 MHz

Transmit Freq Error -1.197 kHz OBW Power 99.00 %
x dB Bandwidth 15.18 MHz x dB -20.00 dB

Test Mode: 802.11b---High

Agilent Spectrum Analyzer - Occupied BW
L7 S N A =TT ALIGNAUTO

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

[a]
#IFGain:Low " #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.412000000 GHz

#VBW 1 MHz

Occupied Bandwidth Total Power
16.729 MHz

Transmit Freq Error -23.456 kHz OBW Power 99.00 %
x dB Bandwidth 18.82 MHz x dB -20.00 dB

Eﬁﬁﬂﬂmﬁ
Test Mode: 802.11g---Low

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
7 S N - =TT ALIGNAUTO
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.437000000 GHz

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 13.1 dBm
16.724 MHz

Transmit Freq Error -29.150 kHz OBW Power 99.00 %
x dB Bandwidth 18.89 MHz x dB -20.00 dB

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Occupied BW
L7 S O A =TT ALIGNAUTO

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

[a]
#IFGain:Low " #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

#VBW 1 MHz

Occupied Bandwidth Total Power
16.649 MHz

Transmit Freq Error -1.585 kHz OBW Power 99.00 %
x dB Bandwidth 18.80 MHz x dB -20.00 dB

Eﬁﬁﬂﬂmﬁ
Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Ocoupied BW.
(I T = TR I INT REF ALIGH AUTO
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.412000000 GHz

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
17.654 MHz

Transmit Freq Error -14.570 kHz OBW Power 99.00 %
x dB Bandwidth 19.12 MHz x dB -20.00 dB

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Occupied BW.

RF|Sog ac | | INT REF ALIGN AUTO

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None TraceiDetector
G Trig: Free Run Avg|Held:>10/10

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
#VBW 1 MHz

|

: : Detector
Occupied Bandwidth Total Power 12.6 dBm ey

17.681 MHz i

Transmit Freq Error -17.306 kHz OBW Power 99.00 %
x dB Bandwidth 19.05 MHz x dB -20.00 dB

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Occupied BW
L | RF__ [sog ac | ALIGNAUTO

(7
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
.1 Trig:Free Run Avg|Hold:>10/10

( )
#IFGain:Low " #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

CF Step
3.000000 MHz
Span 30 MHz[jF % Man
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 12.1 dBm
17.663 MHz

Transmit Freq Error 1.538 kHz OBW Power 99.00 %
x dB Bandwidth 19.34 MHz x dB -20.00 dB

Test Mode: 802.11n20---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.

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
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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 18.30 Pass
Mid 2437 17.41 30 1 Pass
High 2462 17.39 Pass
Test mode: IEEE 802.11¢g
Frequency | Maximum transmit power Limit
Channel (MHz) (dBm) (@Bm) | (watts) | Rosult
Low 2412 17.12 Pass
Mid 2437 16.74 30 1 Pass
High 2462 16.96 Pass
Test mode: IEEE 802.11n (HT20)
Frequency | Maximum transmit power Limit
Ch 1 Result
anne (MHz) (dBm) (dBm) | (watts) | -
Low 2412 16.45 Pass
Mid 2437 16.70 30 1 Pass
High 2462 16.17 Pass

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Channel Power

g RU | R |s0a A ; ALIGHAUTO | 05:43146 PM Mar 06, 2017

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

#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
Center 2.412 GHz
#Res BW 300 kHz VBW 3 MHz

|

. Detector
Channel Power Power Spectral Density Average >

Man

18.30 dBm /20 MHz -54.71 dBm /Hz

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Channel Power
W L | rf [soe oac | ] f ALIGNAUTO 05:16:40 PM Mar 09, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Center 2.437 GHz

VBW 3 MHz

Channel Power Power Spectral Density

17.41 dBm /20 MHz -55.60 dBm /Hz

Test Mode: 802.11b---Mid

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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Agilent Spectrum Analyzer - Channel Power
(7 I N =T =
Center Freq 2.462000000 GHz

#IFGain:Low

SENSEINT| ALIGNAUTO 05:17:16 PM Mar 09, 2017

] Trig: Free Run
#Atten: 10 dB

Center Freq: 2.462000000 GHz Radio Std: None Frequency
Avg|Hold:>10110

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz

#Res BW 300 kHz

Channel Power

17.39 dBm /20 MHz

CenterFreq
2.462000000 GHz

VBW 3 MHz

Power Spectral Density

-55.62 dBm Hz

Test Mode: 802.11b---High

Agilent Spectrum Analyzer - Channel Power
g U W lsow ac | ‘
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
~ ) Trig:Free Run Avg|Hold:>10/10

:
HFGain:Low — #Atten: 10 dB

ALIGNAUTO 05:18:22 PM Mar 09, 2017

Radio Std: None

TracelDetector

Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold

VBW 3 MHz

|

Detector

Power Spectral Density Average

-55.89 dBm /Hz

Channel Power

17.12 dBm 720 MHz

Test Mode: 802.11g---Low

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



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited
FCC ID: 2ALMVKIVICHUD Page 31 of 70 Report No.: R0117011599W1

Product Sofety

Agilent Spectrum Analyzer - Channel Power

L | RF [so® AC | | SENSE!INT) ALIGNAUTO 05:16:55 PM Mar 09, 2017
Center Freq: 2437000000 GHz Radio Std: None TracelDetector

L
Center Freq 2.437000000 GHz !

] Trig: Free Run Avg|Hold:>10110
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold
Center 2.437 GHz

#Res BW 300 kHz VBW 3 MHz

|

Detector

Channel Power Power Spectral Density Average»
Man

16.74 dBm /20 MHz -56.27 dBm Mz

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Channel Power
L i ALIGN AUTG 05:17:50 PM Mar 08, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
[ a] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

TracelDetector

Ref 20.00 dBm

Clear Write

Average

Max Hold

Min Hold

VBW 3 MHz

|

Detector
Channel Power Power Spectral Density Average >

16.96 dBm /20 MHz -56.05 dBm /Hz

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Channel Power
L 50 AC || SENSENINT ALIGN AUTO 05:13:31 PM Mar 08, 2017

L :
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio 5td: None Frequency
— ) Trig:Free Run Avg|Held:>10/10

#IFGain:Low -+ #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
2.412000000 GHz

Center 2.412 GHz
#Res BW 300 kHz VBW 3 MHz

Channel Power Power Spectral Density

16.45 dBm /20 MHz -56.56 dBm Hz

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Channel Power
W . | rr (S0 oac || f ALIGN AUTO 05:36:34 PM Mar 09, 2017
Span 30.000 MHz Center Freq: 2.437000000 GHz Radio Std: None
[ a] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 20.00 dBm

VBW 3 MHz

Channel Power Power Spectral Density

16.70 dBm /20 MHz -56.31 dBm /Hz

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Ag-i-lent Spectrum Analyzer - Channel Power
Center Freq 2.462000000 GHz

#IFGain:Low

SENSEINT| ALIGNAUTO 05:20:17 PM Mar 09, 2017

] Trig: Free Run
#Atten: 10 dB

CenterFred: 2.462000000 GHz Frequency

Avg|Hold:>10110

Radio Std: None

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 300 kHz

Channel Power

16.17 dBm /20 MHz

CenterFreq
2.462000000 GHz

CF Step
3.000000 MHz

Span 30 MHz Man

Auto
VBW 3 MHz

Power Spectral Density

-56.84 dBm Hz

MSG EESTATUS

Test Mode: 802.11n20---High

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544
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4.4. 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 39.454 30 Pass
802.11b mode
2483.5 53.988 30 Pass
2400 36.790 30 Pass
802.11g mode
2483.5 42.682 30 Pass
802.11n(HT20) 2400 38.305 30 Pass
mode 2483.5 40.644 30 Pass

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA
son  AC || ALIGNAUTO 02:08:15 PM Mar 24, 2017

Start Freq 2.310000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (L, Trig: Free Run Avg|Hold:>100{/100

]
IFGain:Low Atten: 20 dB

Frequency

Ref 10.00 dBm

Start 2.31000 GHz Stop 2.42500 GHz
#VBW 300 kHz Sweep 11.00 ms (601 pts)

ks

=
| 241158 GHz] 3655 dBm
2.400 00 GHz 35.799 dBm
2.390 00 GHz 50,320 dBm

FUNCTION VaLUE A

FUNCTION FUNCTION WIDTH

= [ STATUS € RF Alignment Failure

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Swept SA
(7 R = ALIGHAUTO 02:09:55 PM Mar 24, 2017
Span 50.0000000 MHz Avg Type: Log-Pwr

Trace/Detector

v Trig: Free Run Avg|Held:>1001100
IFGain:Low Atten: 20 dB Select Trace
>
MKr3 2.489 00 GHz| 1
Ref 10.00 dBm -41.762 dBm f—
Clear Write
—
Trace Average
—
Max Hold
I
Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (601 pts) Min Hold
KR MODE TRC| SCL ks hd FUNCTION FUNCTION WADTH FUNCTIONWaLUE A
(@ N [1[f] = 246250GHz| 4356 dBm| [ |—
[ N [ 1] [ .
|  248900GHz| A1762dBm| [ ] View Blank ~
I A [ Trace On
- ]
) A S N ]
]
I A ]
I More
- ]
. ] 10f3

I S S S N,
>

MSG %STATUS €3 RF Alignment Failure

Test Mode: 802.11b---High
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Agilent Spectrum Analyzer - Swept SA
o L[ R sog Ao | ] ALIGNAUTO [ 0242141 PM Mar 24, 2017 =
Start Freq 2.310000000 GHz Avg Type: Log-Pwr TRAC requency
PNO: Fast ) 1rig:FreeRun Avg|Hold:> 1001100 I
: ) !
IFGain:Low Atten: 20 dB

Mkr1 2.413 31 GHz
Ref 10.00 dBm -6.478 dBm

Stop 2.42500 GHz
#VBW 300 kHz Sweep 11.00 ms (601 pts)

A FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

£.478 dBm
240000 GHz 43.268 dBm
2,390 00 GHz 53.402 dBm

[ sTaTUS €I RF Alignment Failure

Test Mode: 802.11g---Low

Agilent Spectrum Analyzer - Swept SA
509 AC | | ALIGN AUTO 02:11:30 PM Mar 24, 2017

Start Freq 2.450000000 GHz ) Avg Type: Log-Pwr (P T=eg
PNO: Fast () Trig: Free Run Avg|Held:>100/100 N

IFGain:Low Atten: 20 dB

Mkr3 2.487 58 GHZ Auto Tune
Ref 10.00 dBm “13.37 dBn

CenterFreq
2.475000000 GHz

-29.43 ciBm|
StartFreq
2.450000000 GHz

Stop Freq
2500000000 GHz

Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (601 pts) 5.000000 MHz
Auto Man

MKR| MODE TRC| 5CL ® A FUNCTION FUNCTION %ADTH FUNCTION VALUE

0511 dBm

Freq Offset
0Hz

- lﬂgsmms €3 RF Alignment Failure

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA
o L[ R sog Ao | ] ALIGNAUTO [ 02:35:32 PM Mar 24, 2017 =
Start Freq 2.310000000 GHz Avg Type: Log-Pwr TRAC requency
PNO: Fast ) 1rig:FreeRun Avg|Hold:> 1001100 I
: ) !
IFGain:Low Atten: 20 dB

Mkr3 2.390 00 GHzZ
Ref 10.00 dBm -53.577 dBm

Stop 2.42500 GHz
#VBW 300 kHz Sweep 11.00 ms (601 pts)

A FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

£.839 dBm
240000 GHz 45.144 dBm
2,390 00 GHz 53.577 dBm

[ sTaTUS €I RF Alignment Failure

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Swept SA
509 AC | | ALIGN AUTO 02:12:31 PM Mar 24, 2017

Start Freq 2.450000000 GHz ) Avg Type: Log-Pwr (P T=eg
PNO: Fast () Trig: Free Run Avg|Held:>100/100 N

IFGain:Low Atten: 20 dB

Mkr3 2.488 58 GHZ Auto Tune
Ref 10.00 dBm “12.862 dBn

CenterFreq
2.475000000 GHz

StartFreq
2.450000000 GHz

Stop Freq
2500000000 GHz

Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (601 pts) 5.000000 MHz
Auto Man

MER MODE TRC SCL. % Y FUNCTION FUNCTION WADTH FUNCTIONVALUE -~
075 GHz 0961dBm| |
350 GHz 41605dBm| |

[ 248350 GHz]
249858 GHz 42883dBm| | Freq Offset
- ]

0Hz

- lﬂgsmms €3 RF Alignment Failure

Test Mode: 802.11n20---High

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 = 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

Shenzhen Anbotek Compliance Laboratory Limited
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Test Results:

Test mode: IEEE 802.11b

Frequency PPSD > PPSD Limit
Channel (MHz)  (dBm3KHz) (dBm/3KHz)  (dBm) Result
Low 2412 -10.485 - Pass
Mid 2437 -10.817 - 8.00 Pass
High 2462 -9.714 - Pass

Test mode: IEEE 802.11g

Frequency PPSD > PPSD Limit
Channel (MHz) (dBm) (dBm) (dBm) Result
Low 2412 -14.098 - Pass
Mid 2437 -13.388 = 8.00 Pass
High 2462 -12.704 - Pass

Test mode: IEEE 802.11n (HT20)

Frequency PPSD > PPSD Limit
Channel (MHz)  (dBm3KHz) (dBm/3KHz)  (dBm) Result
Low 2412 -14.439 - Pass
Mid 2437 -15.286 - 8.00 Pass
High 2462 -16.270 - Pass

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA
T ; LGN AUTO

0:58; e —
Marker 1 2.411940000000 GHz Avg Type: Log-Pwr caK Searc
PNO: Fast L, ) Trig:FreeRun Avg|Hold: 181100
Ly

IFGain:Low Atten: 20 dB

Mkr1 2.411 94 GHz NextPeak
RS 411 S1Cr |

Next Pk Right|
IR
Next Pk Left
[
Marker Delta
[

Mkr—CF

Mkr—RefLvl

Center 2.41200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)

Test Mode: 802.11b---Low

Agilent Spectrum Analyzer - Swept SA
sog  AC || B ALIGN AUTO 10:54:05 AM Mar 08, 2017

Marker 1 2.437630000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast L, 1r4:FreeRun Avg|Hold: 61100 i

|FGainLow — Atten: 20 dB

Mkr1 2.437 63 GHZ] RERIEERE
Ref 10,50 dBm 10.817 dBm

Next Pk Right|

Next Pk Left

Marker Delta;

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

MSG % STATUS

Test Mode: 802.11b---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA

Ref Offset 0.5 ¢B
Ref 10.50 dBm

RF S04 AC

Marker 1 2.461850000000 GHz
PNO: Fast

IFGain:Low

#VBW 10 kHz

ALIGN AUTO

) Trig:FreeRun
Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold: 8100

Mkr1 2.461 85 GHz
-9.714 dBm

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

Mkr—CF

% STATUS

Test Mode: 802.11b---High

Agilent Spectrum Analyzer - Swept SA

Ref Offset 0.5 ¢B
Ref 10.50 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

o L R (soo ac [ ]
Marker 1 2.410770000000 GHz
PNO: Fast (,)

IFGain:Low

#VBW 10 kHz

ALIGN AUTO

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 30/100

Atten: 20 dB

Mkr1 2.410 77 GHz
-14.098 dBm

™

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

MSG

% STATUS

Test Mode: 802.11g---Low

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544
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Agilent Spectrum Analyzer - Swept SA
RF
Marker 1 2.437630000000 GHz

Ref Offset 0.5 ¢B
Ref 10.50 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

PNO: Fast I
IFGain:Low

ALIGH AUTO!
Avg Type: Log-Pwr
Avg[Hold: 231100

) Trig:FreeRun
Atten: 20 dB

Mkr1 2.437 63 GHz

-13.388 dBm

-

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

#VBW 10 kHz

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

Mkr—CF

MSG

% STATUS

Test Mode: 802.11g---Mid

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.462630000000 GHz

Ref Offset 0.5 ¢B
Ref 10.50 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

TR

PNO: Fast ()
IFGain:Low

ALIGH AUTO!
Avg Type: Log-Pwr
Avg|Hold: 361100

Trig: Free Run
Atten: 20 dB

Mkr1 2.462 63 GHz
-12.704 dBm

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

#VBW 10 kHz

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

MSG

% STATUS

Test Mode: 802.11g---High

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA

RE ALIGH AUTO
Marker 1 2.410770000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold: 71100
IFGain:Low Atten: 20 dB
Ref Offsct 05 dB Mkr1 2.410 77 GHZ DIEXEEESK
Ref 10.50 dBm -14.439 dBm R
Next Pk Right|
|
Next Pk Left
|
Marker Delta;
|
Mkr—CF
Center 2.41200 GHz Span 30.00 MHz

#Res BW 3.0 kHz

#VBW 10 kHz

Sweep 3.163 s (1001 pts)

MSG

% STATUS

Test Mode: 802.11n20---Low

Agilent Spectrum Analyzer - Swept SA
g LR (0o ac | ]
Marker 1 2.438230000000 GHz

PNO: Fast (,)

IFGain:Low

Ref Offset 0.5 ¢B
Ref 10.50 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

ALIGN AUTO

#VBW 10 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 7100

Atten: 20 dB

Mkr1 2.438 23 GHz
-15.286 dBm

Span 30.00 MHz
Sweep 3.163 s (1001 pts)

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta;

MSG

% STATUS

Test Mode: 802.11n20---Mid

Shenzhen Anbotek Compliance Laboratory Limited
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Agilent Spectrum Analyzer - Swept SA

_ L RF _EEIQ AC _ . ALIGN AUTO 114 Peak S h
Marker 1 2.462330000000 GHz . Avg Type: Log-Pwr 1] eak Searc|
PNO: Fast () Trig: Free Run Avg|Hold: 61100 4
IFGain:Low Atten: 20 dB
Ref Offset 0.6 dB Mkr1 2.462 33 GHZ] NextPeak
Ref 10.50 dBm +16.270 dBm RIS
Next Pk Right|
I
Next Pk Left
I
Marker Delta;
I
Mkr—CF

Center 2.46200 GHz Sﬁan 30.00 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
IMSG %STATUS

Test Mode: 802.11n20---High

Shenzhen Anbotek Compliance Laboratory Limited
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4.6. Radiated Emissions and Band Edge Measurement
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 | 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 Horn |~ Instruments GTH-0118 | 351600 | May 06, 2016 | Year
Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck VULB9163 9163-289 May 06, 2016 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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4.6.2. Test Configuration:
4.6.2.1. 9k to 30MHz emissions:

Turntable Im
\ EUT |
Test
Receiver
0.8m /
_ /
Ground Plane Coaxial Cable
4.6.2.2. 30M to 1G emissions:
] =
Turntahle
\ FUT It to 4
Test
Fecetver 0.8m 1 :
| /
Ground Plane : Coaxial Cable
4.6.2.3. 1G to 40G emissions:
Turntable 3m I

\ EUT

Test

1.5m 1 fo-4m |:| / Receiver
ﬂ —_
Ground Plane Coaxial Cable /

Shenzhen Anbotek Compliance Laboratory Limited
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4.6.3. 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 4.6.4.

4.6.4. Test Results

Please refer 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.

Shenzhen Anbotek Compliance Laboratory Limited
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Test Results (30~1000MHz)

Job No.: 0117011599W Polarization: Horizontal
Standard: FCC PART15C Power Source: DC 12v

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Test Mode: 2.4G WiFi Mode Distance: 3m

80

= limit1
70 Margin
- Peak

60

(dBu¥/m)
E

30

10

0
20 40.000 50.000 60.00070.00180.0090.0100.000 200.000 300.000  400.000 500.000600.00 700.01800.0900.01000.0
(MHZ)

No. Freq. Reading | Antenna [ Amp. Cable Result Limit |Over Limit Detector | Heldht | degree
(MHz) (dBuV/m)| (dB/m) | (dB/m) | (dB/m) |(dBuV/m)|(dBuV/m| (dB) (cm) (deg)
1 161.4740( 57.08 3.71 31.65 5.11 34.25 43.50 -9.25 QP -
2 195.1365( 57.17 5.57 31.68 5.22 36.28 43.50 -7.22 QP -
3 348.0274| 50.43 11.31 31.37 6.01 36.38 46.00 -9.62 QP -
4 552.8831| 50.30 13.51 31.35 6.74 39.20 46.00 -6.80 QP --
5 603.5392| 51.43 13.563 316 6.93 40.29 46.00 -5.71 QP --
6 739.6603| 47.82 16.31 31.48 7.47 40.12 46.00 -5.88 QP -

Shenzhen Anbotek Compliance Laboratory Limited
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Job No.: 0117011599W Polarization: Vertical
Standard: FCC PART15C Power Source: DC 12v

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.3(C)/55%RH
Test Mode: 2.4G WiFi Mode Distance: 3m

30

= limit 1
70 Margin
- Peak

60

gw k] k] ‘i 6
- 1
30 *
20
10
EIE)O 40.000 50.000 60.00070.00130.0090.C100.000 200.000 300.000 400.000 500.000600.00700.04300.0500.01000.0
(MHZ)
No Freq. Reading | Antenna | Amp. Cable Result Limit |Over Limit Detector | HeigNt [ degree
’ (MHz) (dBuV/m)| (dB/m) | (dB/m) | (dB/m) |(dBuV/m)|(dBuV/m (dB) (cm) (deg)

110.1816( 45.16 12.22 31.59 3.74 29.53 43.50 -13.97 QP - --

219.8446( 53.09 11.19 31.66 5.35 37.97 46.00 -8.03 QP -— -

297.2241( 52.88 11.01 31.54 5.77 38.12 46.00 -7.88 QP - --

501.1788| 48.98 13.6 31.09 6.55 38.04 46.00 -7.96 QP - --

519.0647| 50.53 13.94 31.18 6.62 39.91 46.00 -6.09 QP -— -

O G| | W] =

721.7260| 46.67 16.3 31.54 7.41 38.84 46.00 -7.16 QP -— -

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 ?gjtnolf Level Limit Line I(j\rflrt Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4824.00 40.88 34.13 6.61 34.09 47.53 74.00 -26.47 Vertical
7236.00 34.59 37.14 7.74 34.51 44.96 74.00 -29.04 Vertical
9648.00 32.98 39.35 9.26 34.80 46.79 74.00 -27.21 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4824.00 39.46 34.13 6.61 34.09 46.11 74.00 -27.89 Horizontal
7236.00 34.29 37.14 7.74 34.51 44.66 74.00 -29.34 Horizontal
9648.00 32.54 39.35 9.26 34.80 46.35 74.00 -27.65 Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal

Average value:

Frequency Ilj:j:l AFI::‘::)I;a Cable I;Z:tr(l)lf Leveg Limit Line 8;:; Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4824.00 29.92 34.13 6.61 34.09 36.57 54.00 -17.43 Vertical
7236.00 23.44 37.14 7.74 34,51 33.81 54.00 -20.19 Vertical
9648.00 23.31 39.35 9.26 34.80 37.12 54.00 -16.88 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertical
4824.00 28.97 34.13 6.61 34.09 35.62 54.00 -18.38 Horizontal
7236.00 22.86 37.14 7.74 34.51 33.23 54.00 -20.77 Horizontal
9648.00 22.28 39.35 9.26 34.80 36.09 54.00 -17.91 Horizontal
12060.00 3 54.00 Horizontal
14472.00 & 54.00 Horizontal
16884.00 b 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)lia Cable I;rz:tr::f Level Limit Line 3::; Polarization
MH L B B B
(MHz) (dBuVv) (dB/m) oss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4874.00 39.84 34.35 6.67 34.09 46.77 74.00 -27.23 Vertical
7311.00 34.60 37.21 7.77 34.53 45.05 74.00 -28.95 Vertical
9748.00 33.95 3945 9.33 34.80 47.93 74.00 -26.07 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 40.24 34.35 6.67 34.09 47.17 74.00 -26.83 Horizontal
7311.00 33.20 37.21 7.77 34.53 43.65 74.00 -30.35 Horizontal
9748.00 33.82 3945 9.33 34.80 47.80 74.00 -26.20 Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal

Average value:

Frequency 5:3:1 AFI:;ILT Cable I;rzjtrgf e Liiggine Iiﬁ:t Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4874.00 30.65 34.35 6.67 34.09 37.58 54.00 -16.42 Vertical
7311.00 22.90 37.21 7.77 34.53 33.35 54.00 -20.65 Vertical
9748.00 23.20 3945 9.33 34.80 37.18 54.00 -16.82 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 30.33 34.35 6.67 34.09 37.26 54.00 -16.74 Horizontal
7311.00 22.28 37.21 7.77 34.53 32.73 54.00 -21.27 Horizontal
9748.00 23.53 39.45 9.33 34.80 37.51 54.00 -16.49 Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 ¥ 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.
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Test mode: 802.11b | Test channel: | High CH
Peak value:
Frequency Ilj:jgl Al*“r::‘z)lia Cable I;rz:tr::f Level Limit Line 3::; Polarization
MH L B B B
(MHz) (dBuVv) (dB/m) oss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4924.00 4572 34.57 6.74 34.09 52.94 74.00 -21.06 Vertical
7386.00 35.49 37.29 7.80 34.55 46.03 74.00 -27.97 Vertical
9848.00 37.41 39.55 9.41 34.81 51.56 74.00 -22.44 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4924.00 44 .89 34.57 6.74 34.09 52.11 74.00 -21.89 Horizontal
7386.00 34.33 37.29 7.80 34.55 44 .87 74.00 -29.13 Horizontal
9848.00 33.55 39.55 9.41 34.81 47.70 74.00 -26.30 Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal

Average value:

Frequency 5:3:1 AFI:;ILT Cable I;rzjtrgf e Liiggine Iiﬁ:t Polarization
(MHz) (dBuv) (dB/m) Loss (dB) (dB) (dBuV/m) (dBuV/m) (dB)

4924.00 36.57 34.57 6.74 34.09 43.79 54.00 -10.21 Vertical
7386.00 25.39 37.29 7.80 34.55 35.93 54.00 -18.07 Vertical
9848.00 25.89 39.55 9.41 34.81 40.04 54.00 -13.96 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4924.00 35.21 34.57 6.74 34.09 42.43 54.00 -11.57 Horizontal
7386.00 23.70 37.29 7.80 34.55 34.24 54.00 -19.76 Horizontal
9848.00 22.79 39.55 9.41 34.81 36.94 54.00 -17.06 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(HT20) 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.
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Radiated band edge:

Test mode: 802.11b Test channel: Low CH
Peak value:
Frequency | Read Level AFI::;T Cable l;rzigf Level Limit Line Sjne; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 51.61 29.15 3.41 34.01 50.16 74.00 -23.84 Horizontal
2400.00 60.61 29.16 3.43 34.01 59.19 74.00 -14.81 Horizontal
2390.00 53.29 29.15 3.41 34.01 51.84 74.00 -22.16 Vertical
2400.00 62.39 29.16 343 34.01 60.97 74.00 -13.03 Vertical
Average value:
Frequency | Read Level I;Igceg;a Cable l;rzjgf Level Limit Line I?I‘If; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 38.38 29.15 3.41 34.01 36.93 54.00 -17.07 Horizontal
2400.00 46.67 29.16 3.43 34.01 45.25 54.00 -8.75 Horizontal
2390.00 40.20 29.15 3.41 34.01 38.75 54.00 -15.25 Vertical
2400.00 47.79 29.16 3.43 34.01 46.37 54.00 -7.63 Vertical
Test mode: 802.11b | Test channel: High CH
Peak value:
Frequency | Read Level z’\Fr;tCez)I;a Cable I;:::zf Level Limit Line 3::; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 52.25 29.28 3.53 34.03 51.03 74.00 -22.97 Horizontal
2500.00 48.09 29.30 3.56 34.03 46.92 74.00 -27.08 Horizontal
2483.50 54.50 29.28 3.53 34.03 53.28 74.00 -20.72 Vertical
2500.00 50.59 29.30 3.56 34.03 49.42 74.00 -24.58 Vertical
Average value:
Frequency | Read Level I;r:;r:;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 38.74 29.28 3.53 34.03 37.52 54.00 -16.48 Horizontal
2500.00 34.85 29.30 3.56 34.03 33.68 54.00 -20.32 Horizontal
2483.50 40.68 29.28 3.53 34.03 39.46 54.00 -14.54 Vertical
2500.00 36.73 29.30 3.56 34.03 35.56 54.00 -18.44 Vertical
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Test mode: 802.11g | Test channel: | Low CH

Peak value:

Frequency | Read Level AFI:(TZ)T Cable l;r::i:f Level Limit Line ]?aneli Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 50.50 27.53 5.47 33.92 49.58 74.00 -24.42 Horizontal
2400.00 59.13 27.55 5.49 29.93 62.24 74.00 -11.76 Horizontal
2390.00 52.11 27.53 5.47 33.92 51.19 74.00 -22.81 Vertical
2400.00 60.62 27.55 5.49 29.93 63.73 74.00 -10.27 Vertical

Average value:

Frequency | Read Level A;:z:z)r;a Cable I;:s;lf Level Limit Line I?l\r;flr‘c Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 37.60 27.53 5.47 33.92 36.68 54.00 -17.32 Horizontal
2400.00 45.77 27.55 5.49 29.93 48.88 54.00 -5.12 Horizontal
2390.00 39.32 27.53 5.47 33.92 38.40 54.00 -15.60 Vertical
2400.00 46.80 27.55 5.49 29.93 49.91 54.00 -4.09 Vertical

| Testmode: | 802.11g | Test channel: | High CH

Peak value:

Frequency | Read Level AFI::E;a Cable l;rz:)lf Level Limit Line 8;:; Polarization
MH BuVv L B B BuV
(MHz) (dBuV) (dB/m) oss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 50.67 29.28 3.53 34.03 49.45 74.00 -24.55 Horizontal
2500.00 46.86 29.30 3.56 34.03 45.69 74.00 -28.31 Horizontal
2483.50 52.69 29.28 3.53 34.03 51.47 74.00 -22.53 Vertical
2500.00 49.16 29.30 3.56 34.03 47.99 74.00 -26.01 Vertical

Average value:

Frequency | Read Level l?:jg;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 37.79 29.28 3.53 34.03 36.57 54.00 -17.43 Horizontal
2500.00 34.11 29.30 3.56 34.03 32.94 54.00 -21.06 Horizontal
2483.50 39.63 29.28 3.53 34.03 38.41 54.00 -15.59 Vertical
2500.00 35.94 29.30 3.56 34.03 34.77 54.00 -19.23 Vertical
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Test mode: 802.11n (HT20) | Test channel: | Low CH
Peak value:
Frequency | Read Level AFI:(TZ)T Cable l;r::i:f Level Limit Line ]?aneli Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 50.31 27.53 5.47 33.92 49.39 74.00 -24.61 Horizontal
2400.00 58.87 27.55 5.49 29.93 61.98 74.00 -12.02 Horizontal
2390.00 51.90 27.53 5.47 33.92 50.98 74.00 -23.02 Vertical
2400.00 60.31 27.55 5.49 29.93 63.42 74.00 -10.58 Vertical
Average value:
Frequency | Read Level A;:z:z)r;a Cable I;:s;lf Level Limit Line I?l\r;flr‘c Polarization
(MHz) (dBuVv) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2390.00 37.46 27.53 5.47 33.92 36.54 54.00 -17.46 Horizontal
2400.00 45.60 27.55 5.49 29.93 48.71 54.00 -5.29 Horizontal
2390.00 39.17 27.53 5.47 33.92 38.25 54.00 -15.75 Vertical
2400.00 46.63 27.55 5.49 29.93 49.74 54.00 -4.26 Vertical
| Test mode: | 802.11n (HT20) | Test channel: | High CH
Peak value:
Frequency | Read Level AFI::E;a Cable l;rz:)lf Level Limit Line 8;:; Polarization
(MHz) (dBuV) (dB/m) Loss (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 50.39 29.28 3.53 34.03 49.17 74.00 -24.83 Horizontal
2500.00 46.65 29.30 3.56 34.03 45.48 74.00 -28.52 Horizontal
2483.50 52.37 29.28 3.53 34.03 51.15 74.00 -22.85 Vertical
2500.00 48.90 29.30 3.56 34.03 47.73 74.00 -26.27 Vertical
Average value:
Frequency | Read Level l?:jg;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 37.62 29.28 3.53 34.03 36.40 54.00 -17.60 Horizontal
2500.00 33.97 29.30 3.56 34.03 32.80 54.00 -21.20 Horizontal
2483.50 39.44 29.28 3.53 34.03 38.22 54.00 -15.78 Vertical
2500.00 35.80 29.30 3.56 34.03 34.63 54.00 -19.37 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 ceramic antenna which is permanently attached, The antenna’s gain is
3.6dBi and meets the requirement.
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6. PHOTOGRAPH

6.1. Photo of Conducted Emission Measurement

(LT

6.2. Photo of Radiation Emission Test
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APPENDIX II(INTERNAL PHOTOQOS)
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