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FCC TEST REPORT
FCC CFR 47 PART 15 C(15.247): 2015

Report Reference No. .............. : LCS1607201703E
Date Of ISSUE ....cvevvveieiiecieeieains . July 28, 2016
Testing Laboratory Name......... : Shenzhen LCS Compliance Testing Laboratory Ltd.
AdAress .o - 1/F., Xingyuan Industrial Park, Tongda Road, Bao'an Avenue,

Bao'an District, Shenzhen, Guangdong, China
Testing Location/ Procedure........ . Full application of Harmonised standards M

Partial application of Harmonised standards [
Other standard testing method [

Applicant’s Name....................... . Polyconcept Trading (Shanghai) Co., Ltd.

AdAress .....coovveeieeiece e : 5F, Hero Bldg., 2669 Xie Tu Road, Xuhui, Shanghai, China.
Test Specification

Standard .........ccooeveieninenie : FCC CFR 47 PART 15 C(15.247): 2015

Test Report Form No................. : LCSEMC-1.0

TRF Originator .........ccccceevveivnene : Shenzhen LCS Compliance Testing Laboratory Ltd.

Master TRF ..., : Dated 2011-03

Shenzhen LCS Compliance Testing Laboratory Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen LCS Compliance Testing Laboratory Ltd. is acknowledged as copyright owner and source
of the material. Shenzhen LCS Compliance Testing Laboratory Ltd. takes no responsibility for and
will not assume liability for damages resulting from the reader's interpretation of the reproduced
material due to its placement and context.

Test Item Description. ............... : High Definition Action Camera
Trade Mark .........ccccevveveciennnnne. - N/A
Model/ Type reference................. . 7140-60
RAtiNgS ....eeoveiveciece e : DC 3.7V by li-ion battery(700mAh)
Recharged Voltage: DC 5V/0.45A
RESUIt ..o . Positive
Compiled by: Supervised by: Approved by:
Akig Jin (35 AR
Aking Jin/ File administrators Glin Lu/ Technique principal Gavin Liang/ Manager
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FCC -- TEST REPORT

_ July 28, 2016
Test Report No. : LCS1607201703E Date of issue
Type / Model........c.cceevvvennne. . 7140-60
EUT o, : High Definition Action Camera
Applicant...........ccccceeninenn : Polyconcept Trading (Shanghai) Co., Ltd.
AdAress.......cooeveeiiiieienn : 5F, Hero Bldg., 2669 Xie Tu Road, Xuhui, Shanghai, China.
Telephone.........cccoeoviiincnnnn. o
FaX. oo o
Manufacturer............c.cccoo..... : Polyconcept Trading (Shanghai) Co., Ltd.
AAAress.......cooovvviiiieiine : 5F, Hero Bldg., 2669 Xie Tu Road, Xuhui, Shanghai, China.
Telephone.........ccoeoviiiicnnne. o
FaX. oo o
Factory........cccoovvvieienennnn : Polyconcept Trading (Shanghai) Co., Ltd.
AAAress.......coovvviriieiines : 5F, Hero Bldg., 2669 Xie Tu Road, Xuhui, Shanghai, China.
Telephone.........ccceovvivicnnnn. o
FaX..ooooieiieiee e, o

Test Result

Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT . High Definition Action Camera
Test Model : 7140-60

Hardware Version . SPCA 6330A+DDR2+0OV2710
Software Version . V1.0

Power Supply : DC 3.7V by li-ion battery(700mAh)

Recharged Voltage: DC 5V/0.45A
WIFI Technology

Operating Frequency : 2412.00-2462.00MHz
Channel Spacing : 5MHz
Channel Number : 11 Channels for 20MHz Bandwidth
7 Channels for 40MHz Bandwidth
Modulation Technology : 802.11b: DSSS(CCK,DQPSK,DBPSK)

802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)
802.11n: OFDM (64QAM, 16QAM,QPSK,BPSK)
Data Rates : 802.11b: 1-11Mbps
802.11g: 6-54Mbps
802.11n: MCS0-MCS7
Antenna Description . PIFA Antenna, 2.5dBi (Max.)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

1.2. Host System Configuration List and Details

Manufacturer

Description Model Serial Number Certificate

1.3. External 1/0O Cable

I/O Port Description Quantity Cable
uUSB 1 Shielded, 0.8m

TF Card Slot 1 N/A

HD Output Port 1 N/A

1.4. Description of Test Facility

Site Description
EMC Lab.

: CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registration Number. is 9642A-1.
VCCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.

UL Registration Number. is 100571-492.

TUV SUD Registration Number. is SCN1081.

TUV RH Registration Number. is UA 50296516-001

There is one 3m semi-anechoic chamber and one line
conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.10:2013, CISPR 22/EN
55022 and CISPR16-1-4:2010 SVSWR requirements.

1.5. Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the

device.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.10dB Q)
30MHz~200MHz +2.96dB Q)
Radiation Uncertainty |:| 200MHz~1000MHz +3.10dB Q)
1GHz~26.5GHz +3.80dB (1)
26.5GHz~40GHz +3.90dB (1)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB Q)
Power disturbance  |: 30MHz~300MHz +1.60dB 1)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

1.7. Description Of Test Modes

The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worse case was found when
EUT in X position.

Worst-case mode and channel used for 150 kHz-30 MHz power line conducted emissions
was the mode and channel with the highest output power, that was determined to be 802.11b
mode (Low Channel).

Worst-case mode and channel used for 9kHz-1000 MHz radiated emissions was the mode
and channel with the highest output power, that was determined to be 802.11b mode(Low
Channel).

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

802.11b Mode : 1 Mbps, DSSS.

802.11g Mode : 6 Mbps, OFDM.

802.11n Mode HT20:.MCS0O, OFDM.

802.11n Mode HT20:.MCS15, OFDM.

Note: The EUT was programmed to be in continuously transmitting mode and the transmit
duty cycle is not less than 98%.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABF6-7140-60

Report No.: LCS1607201703E

Channel List & Frequency
802.11b/g/n(HT20)
Frequency Band | Channel No. | Frequency(MHz) | Channel No. | Frequency(MHz)
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
2412-2462MHz 4 2427 10 2457
5 2432 11 2462
6 2437 -- -
802.11n(HT40)
Frequency Band | Channel No. | Frequency(MHz) | Channel No. | Frequency(MHz)
1 -- 7 2442
2 -- 8 2447
3 2422 9 2452
2422~2452MHz 2 2477 10 —
5 2432 11 -
6 2437 -- -

Page 9 of 53
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10: 2013,
American National Standard of Procedures for Compliance Testing of Unlicensed Wireless
Devices.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated
and conducted emissions measurement was performed at Shenzhen LCS Compliance
Testing Laboratory Ltd.

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to FCC’s request, Test Procedure KDB558074 D01 DTS Meas. Guidance
v03r05 is required to be used for this kind of FCC 15.247 digital modulation device.

According to its specifications, the EUT must comply with the requirements of the Section
15.203, 15.205, 15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 6.3 of ANSI C63.10-2013

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

3. SYSTEM TEST CONFIGURATION
3.1. Justification

The system was configured for testing in a continuous transmits condition.

3.2. EUT Exercise Software

N/A

3.3. Special Accessories

N/A

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6. Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Result
815.247(b) Maximum Conducted Output Power Compliant
815.247(e) Power Spectral Density Compliant
815.247(a)(2) 6dB Bandwidth Compliant
815.247(a) Occupied Bandwidth Compliant
815.209, 815.247(d) Radiated and Conducted Spurious Emissions Compliant
815.205 Emissions at Restricted Band Compliant
815.207(a) Conducted Emissions Compliant
815.203 Antenna Requirements Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABF6-7140-60

Report No.: LCS1607201703E

5. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer Model No. Serial No. Characteristics Cal Date Due Date
Item Equipment | Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1 Power Sensor R&S NRV-Z51 100458 2016-06-18 2017-06-17
2 Power Sensor R&S NRV-Z32 10057 2016-06-18 2017-06-17
3 Power Meter R&S NRVS 100444 2016-06-18 2017-06-17
4 DC Filter MPE 23872C N/A 2016-06-18 | 2017-06-17
5 RF Cable ”'j(%g’tor:‘gs 1452 N/A 2016-06-18 | 2017-06-17
6 CoMA L | harbour 9625 N/A 2016-06-18 | 2017-06-17
7 ipnezﬁglzjg‘; Agilent N9020A | MY50510140 | 2015-10-27 | 2016-10-26
8 aﬁ(!ﬁcgér Agilent Ef;‘}‘:ﬁ@gfg‘%g US44300469 | 2016-06-16 | 2017-06-15
9 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2016-06-18 2017-06-17
10 A M | cRANYON] | SAC-3M | 03CHO3-HY | 2016-06-18 | 2017-06-17
11 Amplifier | SCHAFFNE | coagazia 18667 2016-06-18 | 2017-06-17
12 Amplifier Agilent 8449B | 3008A02120 | 2016-06-16 | 2017-06-15
13 Amplifier miTEQ | AMPEE200 1 9121372 | 2016-06-16 | 2017-06-15
14 A'ﬁfe%% . R&S HFH2-z2 | 860004/001 | 2016-06-18 | 2017-06-17
15 ,En){;elr?r?a SCHVIARZB | vULB9163 | 9163470 | 2016-06-10 | 2017-06-09
16 A:'t‘;[]”n ) EMCO 3115 6741 2016-06-10 | 2017-06-09
17 arom | SCHYARZB | BBHAOI70 | BBRAYITOL | 2016.06-10 | 2017-06-09
18 Cablnkoam | 9ve Bao RG142 CBO21 2016-06-18 | 2017-06-17
19 cablobiigr | SUHNER | SUCORLEX | 03cHO3-HY | 2016-06-18 | 2017-06-17
20 EMITest | ROHDES ESCI 101142 | 2016-06-18 | 2017-06-17
21 et | ESPI 101840 2016-06-18 | 2017-06-17
22 Artificial - ROHDE& | Enva16 101288 2016-06-18 | 2017-06-17
23 Sk AUDIX E3 N/A 2016-06-18 | 2017-06-17

Note: All equipment through GRGT EST calibration
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

6. TEST RESULT

6.1. Maximum Conducted Output Power Measurement

6.1.1. Standard Applicable

According to 815.247(b): For systems using digital modulation in the 2400-2483.5 MHz

and 5725-5850 MHz band, the limit for maximum peak conducted output power is 30dBm.
The limited has to be reduced by the amount in dB that the gain of the antenna exceeds 6dBi.
In case of point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the
directional gain of the antenna exceeds 6dBi.

Systems operating in the 5725-5850 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater
than 6dBi without any corresponding reduction in transmitter peak output power.

6.1.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

6.1.3. Test Procedures

The transmitter output (antenna port) was connected to the Spectrum Analyzer.

6.1.4. Test Setup Layout

Spectrum Analyzer

EUT 1 co O

/

DC Filter

6.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 14 of 53




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

6.1.6. Test Result of Maximum Conducted Output Power
Temperature 25°C Humidty 60%

Test Engineer Chaz Configurations 802.11b/g/n

1 2412 8.80 30 Complies
6 2437 8.93 30 Complies
11 2462 8.36 30 Complies

1 2412 8.29 30 Complies
6 2437 8.14 30 Complies
11 2462 7.97 30 Complies

1 2412 8.64 30 Complies
6 2437 8.27 30 Complies
11 2462 8.07 30 Complies

3 2422 8.35 30 Complies
6 2437 8.09 30 Complies
9 2452 8.05 30 Complies
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABF6-7140-60

Report No.:

LCS1607201703E

Test plot of Maximum Conducted Output Power Measurement

Temperature 25C

Humidity

60% Test Engineer
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Tet plot of Duty Cycle
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6.2. Power Spectral Density Measurement

6.2.1. Standard Applicable

According to 815.247(e): For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any
3 kHz band during any time interval of continuous transmission.

6.2.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of Spectrum Analyzer.

6.2.3. Test Procedures

1. The transmitter was connected directly to a Spectrum Analyzer through a directional
couple.

2. The power was monitored at the coupler port with a Spectrum Analyzer. The power level
was set to the maximum level.

. Set the RBW, 3 kHz < RBW < 100 kHz.
. Set the VBW > 3*RBW
. Set the span to 1.5 times the DTS channel bandwidth.

. Detector = peak.

~N oo o1 B~ W

. Sweep time = auto couple.
8. Trace mode = max hold.
9. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum amplitude level within the
RBW.

11. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.2.4. Test Setup Layout

L

el

B A - -

[]

Spectrum Analyzéen EUT

6.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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6.2.6. Test Result of Power Spectral Density

Temperature 25°C Humidity 60%
Test Engineer Chaz Configurations 802.11b/g/n
802.11b
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHZz)
1 2412 -6.821 8 Complies
6 2437 -6.454 8 Complies
11 2462 -6.600 8 Complies
802.11¢g
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHZz) (dBm/3KHz)
1 2412 -10.966 8 Complies
6 2437 -10.948 8 Complies
11 2462 -11.093 8 Complies
802.11n HT20
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2412 -11.087 8 Complies
6 2437 -11.592 8 Complies
11 2462 -11.193 8 Complies
802.11n HT40
Frequency Power Density Max. Limit
Channel Result
(MHz) (dBm/3KHZz) (dBm/3KHz)
3 2422 -13.927 8 Complies
6 2437 -13.959 8 Complies
8 2452 -10.054 8 Complies
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Test Plots of Power Spectral Density
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Agilent Spectrum Analyzer - Swept SA
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6.3. 6 dB Spectrum Bandwidth Measurement

6.3.1. Standard Applicable

According to 815.247(a)(2): For digital modulation systems, the minimum 6 dB bandwidth
shall be at least 500 kHz.

6.3.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
Detector Peak
Trace Max Hold
Sweep Time 100ms

6.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer in peak
hold mode.

2. The resolution bandwidth and the video bandwidth were set according to KDB558074.

3. Measured the spectrum width with power higher than 6dB below carrier.

6.3.4. Test Setup Layout

L

=

]

Spectrum Analyzer EUT

6.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.3.6. Test Result of 6dB Spectrum Bandwidth
Temperature 25°C Humidity 60%

Test Engineer Chaz Configurations 802.11b/g/n
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Report No.: LCS1607201703E

802.11b
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz)
2412 10.110 500 Complies
2437 9.677 500 Complies
11 2462 10.16 500 Complies
802.11g
6dB Bandwidth Min. Limit
Channel Frequency Result
(MHz) (kHz2)
2412 16.420 500 Complies
2437 16.400 500 Complies
11 2462 16.390 500 Complies
802.11n HT20
6dB Bandwidth Min. Limit
Channel Frequency Result
(MH2) (kHz)
2412 17.620 500 Complies
2437 17.830 500 Complies
11 2462 17.620 500 Complies
802.11n HT40
6dB Bandwidth Min. Limit
Channel Frequency Result
(MH2) (kHz)
2422 36.140 500 Complies
2437 36.100 500 Complies
2452 36.090 500 Complies
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Test Plot of 6dB Spectrum Bandwidth
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Transmit Freq Error -46.925 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error -12.569 kHz OBW Power 99.00 % lauto Man|
x dB Bandwidth 10.11 MHz x dB -6.00 dB x dB Bandwidth 16.42 MHz x dB -6.00 dB
msa staTus s sTATUS

802.11b-Low Channel, 2412MHz

02.11g-Low Channel, 2412MHz

s

AL DL02:35PM 1427, 2016 [ 2 ac 12.55.29 PM 127, 2015
:" d8 $:;?;ree Run mmu:r;::u >1010 Fadia St Tracapsecter Center Freq 2.437000000 GHz l ?fi:‘;ru T "’"ﬁf@iu-,mo o St Hane Tracapstscer
AFGainiLow . #Atten: 10 B Radic Device: BTS FGainLow * #Amen: 10 4B ’ Radio Device: BTS
10 dBidiv Ref 0.00 dBm 10 dBJdiv Ref 0.00 dBm
o P - o  ——
o T L] Clear Write| o A T v v o A Clear Write
300 ,"ﬂ( 300 l\
500 - A e L50.0 e
z i / AN
Iy e W [oARI d
700 700
e Max Hold| o Max Hold
500 -50.0
[Center 2.437 GHz Span 30 MHz| [Center 2.437 GHz Span 30 MHz|
p#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 m: Min Hold| pRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| Min Hold|
Qccupied Bandwidth Total Power 10.6 dBm Occupied Bandwidth Total Power 7.06 dBm
14.083 MHz Detector| 16.495 MHz Detector|
PeakP| Peak®|
Transmit Freq Error -38.038 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error -12.891 kHz OBW Power 99.00 % lauto Man|
x dB Bandwidth 9.677 MHz x dB -6.00 dB x dB Bandwidth 16.40 MHz x dB -6.00 dB
msa staTus s sTATUS

802.11g-Middle Channel, 2437MHz

802.11b-Middle Channel, 2437MHz

Agilent Spectrum Analyzer - Occupied BW
i SFIE SENSEINT 01:02:17 PM 27, 206 i SENSEINT A 125755 M M 27, 2015
Center Freq 2.462000000 GHz | Cantar Freq: 2462000000 GHz TracelDetector x dB -6.00 dB Center Fraq: 2462000000 GHz Radio Std: Nene TracelDetector
) Trig: Free Run ‘AvglHold:>10/10 ;! Trig: Free Run AvglHold> 1010
FIFGainlow #Atten: 10 dB Radie Device: BTS HIFGain:Low #Atten: 10 dB Radio Device:BTS
10 dBidiv Ref 0.00 dBm 10 dBfdiv Ref 0.00 dBm
Log— T 1 Log
100 100
o e A Clear Write| o e e e e e Clear Write
00 1 B 00 £
;,/’ \ . // \\‘ o
600 500 |t A rpd
——— A e S e
00 — 700
00 Max Hold| 00 Max Hold|
00 200
[Center 2.462 GHz ‘Span 30 MHz| Center 2.462 GHz Span 30 MHz|
FiRes BW 100 kHz #VBW 300 kHz Sweep 2.933 m: Min Hold| piRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 6.87 dBm
14.118 MHz Detector 16.504 MHz Detector
Peak Peak,
Transmit Freq Error -7.516 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error -12.102 kHz OBW Power 99.00 % lAuto Man|
x dB Bandwidth 10.16 MHz x dB -6.00 dB x dB Bandwidth 16.39 MHz xdB -6.00 dB
wea status wes status

802.11b-High Channel, 2462MHz

802.11g-High Channel, 2462MHz
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Agilent Spectrum Analyzer

Agilent Spectrum Analyzer

LPM Jlz7, 2016
N

12:50:25 PM M Z7, 2016

¥ c E T i SENSE-NT
Span 30.000 MHz Cantar Fra: 2412000000 ri:zld o TracelDetector Center Freq 2_422})00000 GHz Cantar Freq: 2422000000 t‘i:zm - Radio Std: None Trace/etector
rig: Free Run walHold:> rig; Free Run walHold>
#IFGainLow " yasten: 10 4B Radio Device: BTS MFGam‘lw(:‘ Ratten: 10 dB Radio Device: BTS
10 dBidiv Ref 0.00 dBm 10 dBfdiv Ref 0.00 dBm
Loa— T ] Loa— T
100 - - 100
o SSUSENUUR RS SRR AP VUV P VUSAF R  TRU L [ PJ| Clear Write| . e At oo | el e UL L Clear Write
00 00
400 Pl N, 400 / Y
7 X o | |5 7 X o
ot PP EY o 1 AR Sl
o o
<00 Max Hold <00 Max Hold
00 00
[Center 2.412 GHz ‘Span 30 MHz| [Center 2.422 GHz Span 60 MHz|
FiRes BW 100 kHz #VBW 300 kHz Sweep 2.933 m: Min Hold| FiRes BW 100 kHz #VBW 300 kHz Sweep 5.8 ms Min Hold|
QOccupied Bandwidth Total Power 7.52 dBm Qccupied Bandwidth Total Power 7.59 dBm
B etector a etector
17.636 MHz D 36.038 MHz D
Peakh Peakh
Transmit Freq Error -10.416 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error 44,523 kHz OBW Power 99.00 % lAuto Man|
x dB Bandwidth 17.62 MHz x dB -6.00 dB x dB Bandwidth 36.14 MHz x dB -6.00 dB
wse TS wse sTamus
802.11n-HT20-Low Channel, 2412MHz 802.11n-HT40-Low Channel, 2422MHz
[ c v 12:54:47 PM 127, 2016
Center Freq 2.43 00 GHz [ Center Freq: 2.437006000 GHz Radio Std: None Trace/Detector q: 2.437000000 GH2 Radio Std: Non TraceiDetector
—_— 7 Trig: Free Run ‘AvglHold:> 10110 T Trig: ‘AvglHold:>10i10
HFGainLow © #Aten: 10 dB Radio Device: BTS HFGainLow © #Aten: 10 d8 Radio Device: BTS
10 dBidiv Ref 0.00 dBm 10 dBidiv Ref 0.00 dBm
Log Log
100 100
200 MMM e e Clear Write 0o il don L n_n_n-.lL.h.Jﬂ..1 st e | ClearWrite
300 Y 300
500 Average| 500 Average
B = Sl B PO S
700 700
oo Max Hold| oo Max Hold|
900 900
[Center 2.437 GHz ‘Span 30 MHz| [Center 2.437 GHz ‘Span 60 MHz|
fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 m: Min Hold| fRes BW 100 kHz #VBW 300 kHz Sweep 5.8 msI Min Holdl
Qccupied Bandwidth Total Power 7.30 dBm Qccupied Bandwidth Total Power 7.35 dBm
17.650 MHz Detector| 36.015 MHz Detector|
Peakh Peakb|
Transmit Freq Error -17.923 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error -45.431 kHz OBW Power 99.00 % lAuto Man|
x dB Bandwidth 17.83 MHz x dB -6.00 dB x dB Bandwidth 36.10 MHz x dB -6.00 dB

=

sTATUS

= sTATUS

802.11n-HT20-Middle Channel, 2437MHz

802.11n-HT40-Middle Channel, 2437MHz

3PM 27, 2016

Center Freq 2.4620000b0 GHz

| Center Freq: 2.462000000 GHz TracelDetector

td: None

o

16
Radio Std: Nene TraceiDetector

x dB -6.00 dB Center Freq: 2.452000000 GHz

=

sTATUS

7 Trig:Free Run ‘AvglHold:> 10110 T Trig: ‘AvglHold:>10i10
#FGaindlow — #Awen: 10 dB Radic Device: BTS #FGaindlow — #Awen: 10 dB Radic Device: BTS
10 dBidiv Ref 0.00 dBm 10 dBidiv Ref 0.00 dBm
Log Log
100 00
w0 e L e e e o L o e ClearWrite] .. ol Lo bt el J,%,‘l B el el ) Clear Write
300 o 300
200 / \ 200 /‘ \ EE—
500 A e 500 Average
o oyt P 05 e A
00 et o 500 a
700 700
e Max Hold| e Max Hold|
500 500
[Center 2.462 GHz Span 30 MHz| [Center 2.452 GHz ‘Span 60 MHz|
p#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 m: Min Hold| p#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 msI Min Holdl
Qccupied Bandwidth Total Power 7.00 dBm Qccupied Bandwidth Total Power 7.43 dBm
17.657 MHz Detector| 36.031 MHz Detector|
PeakP| PeakP|
Transmit Freq Error -7.879 kHz OBW Power 99.00 % lAuto Man| Transmit Freq Error -48.375 kHz OBW Power 99.00 % lAuto Man|
x dB Bandwidth 17.62 MHz x dB -6.00 dB x dB Bandwidth 36.09 MHz x dB -6.00 dB

= sTATUS

802.11n-HT20-High Channel, 2462MHz

802.11n-HT40-High Channel, 2452MHz
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6.4. Occupied Bandwidth

6.4.1. Standard Applicable

According to 815.247(a): Operation under the provisions of this section is limited to
frequency hopping and digitally modulated intentional radiators that comply with the
following provisions:

For systems using digital modulation techniques, the EUT may operate in the 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at
least 500 kHz.

6.4.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
RBW 1% to 3% of the band
VBW 3 times the RBW
Detector Peak
Trace Max Hold
Sweep Time 100ms
6

6.4.3. Test Procedures

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3%
of the bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth measurement function is utilized.

5.4.4. Test Setup Layout

L

el

B A - -

]

Spectrum Analyzen EUT

6.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 27 of 53




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABF6-7140-60

Report No.: LCS1607201703E

6.4.6. Test Result of 99% Occupied Bandwidth.

Temperature 25°C Humidity 60%
Test Engineer Chaz Configurations 802.11b/g/n
802.11b
Frequency 99% OBW
Channel
(MHz) (MHz)
2412 14.092
2437 14.083
11 2462 14.118
802.11g
Frequency 99% OBW
Channel
(MHz) (MHz)
2412 16.504
2437 16.495
11 2462 16.504
802.11n HT20
Frequency 99% OBW
Channel
(MHz) (MHz)
2412 17.636
2437 17.650
11 2462 17.657
802.11n HT40
Frequency 99% OBW
Channel
(MHz) (MHz)
2422 36.038
2437 36.015
2452 36.031

Test plots: Please refer to clause 6.3.6
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6.5. Radiated Emissions Measurement

6.5.1. Standard Applicable

According to 815.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency

band. In case the emission fall within the restricted band specified on 15.205(a), then the
15.209(a) limit in the table below has to be followed.

Frequencies(MHz) Field Strength(microvolts/meter) Measurement Distance(meters)

0.009~0.490 2400/F(KHz) 300

0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

6.5.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting

of spectrum analyzer and receiver.

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (Emission in restricted band)

1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band)

1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 100kHz for QP
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6.5.3. Test Procedures
1) Sequence of testing 9 kHz to 30 MHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or
described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.
--- If the EUT is a floor standing device, it is placed on the ground.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0<°to 315 “using 45 “steps.
--- The antenna height is 1.5 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum
of all emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the
turntable position (0°to 360 and by rotating the elevation axes (0<to 360 ).

--- The final measurement will be done in the position (turntable and elevation) causing the
highest emissions with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction
factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement and the limit will be stored.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 30 of 53




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

2) Sequence of testing 30 MHz to 1 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or
described by manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the
ground plane.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0<°to 315 “using 45 “steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three
times in peak to find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the
software maximize the peaks by changing turntable position (%45 and antenna movement
between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna
polarization, turntable angle, correction factor, margin to the limit and limit will be recorded.
Also a plot with the graph of the premeasurement with marked maximum final
measurements and the limit will be stored.
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3) Sequence of testing 1 GHz to 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or
described by manufacturer.

--- If the EUT s a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between
both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0°to 315 <using 45 “steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to
find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software
maximize the peaks by changing turntable position (459 and antenna movement between 1 and 4
meter. This procedure is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization)
causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position,
antenna polarization, correction factor, margin to the limit and limit will be recorded. Also a plot
with the graph of the premeasurement with marked maximum final measurements and the limit will
be stored.
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4) Sequence of testing above 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or
described by manufacturer.

--- If the EUT s a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between
both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarisations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected
emissions that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and
limit will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.
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6.5.4. Test Setup Layout

For radiated emissions below 30MHz

}*—D 3m&1lm =
RX Antenna
I SPA/Receiver
im oo
0.8m T I:lnn
- on
I 1
Turntable «~ \Reference Ground Plane
Below 30MHz
——
Antenna Tower
yntenna
I‘/’
I I | | SPA/Receiver
T [ I8
[a]=]
0.8m T - ag
1 . ! . ,
Turntable - \Reference Ground Plane

Below 1GHz

<—“/

|

¥

 —|

Antenna Tower

| —Horn Antenna

\

.

SPA/Receiver
e-am oo
m
on

Turntable ;

Reference Ground Plane

Above 1GHz

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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6.5.5. EUT Ope

ration during Test

The EUT was programmed to be in continuously transmitting mode.

6.5.6. Results of Radiated Emissions (9 kHz~30MHz)

Temperature 25°C Humidty 60%

Test Engineer Chaz Configurations 802.11b/g/n/BT V4.0
Freq. Level Over Limit Over Limit Remark
(MH2) (dBuV) (dB) (dBuVv)

- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the

permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

6.5.7. Results of Radiated Emissions (30MHz~1GHz)

Temperature 25°C Humidty 60%
Test Engineer Chaz Configurations 802.11b ( Low CH)
Test result for 802.11b (Low Channel)
B':'Lewal {dBuwvimy)
T0
(11
FCC|CLASS-B
50
10
30
20
10
G30 50 100 200 500 1000
Frequency {MHz)
Env./Ins: 24 /56%
pol HORIZOMNTAL
Freq PReading <CakLos Antfas Measured Limit Ower Remark
MHz= dEuv dE dE/m dBEuv/m dEuV/ m dE
1 55.22 5.232 O.4& 12.01 12.70 40.00 —-Z1.320 QP
2 lo01.78 .13 0. &0 1=.00 Z20.732 43 .50 —-Z2.77 i =)
3 Z88.29 17.53 1.05 1z2.85 31.43 45.00 -14.57 oF
4 547 .98 14.40 1.45 17.48 33.33 4&.00 -1z.a7 QP
5 TEO. &4 17.51 1.63 i12.07 Ig.21 4&.00 -7.72 QP
5 82Z.49 14.45 1.83 Z20.29 2a.57 45,00 —-9.43 op
HNote: 1. &11 readings are Quasi-peak walues.
2. Measured= Reading + Antenna Factor + Cakle Lo=ss=

3.

The emis=sion that ate Z0db klow the offficial limit

are not reported
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B':'Le\.l'el {(dBuWimy)
70
60
FCC|CLASS-B
50
40
7
30 R
20
10
030 50 100 200 500 1000
Frequency (MHz)
Env./Ins: 24 /56%
pol: VERTICAT
Fregqg FReading Cabklos Antfac Measured Limit Ower FRemark
MH= dBEuw dB dEm dBuW . m dBuV m dB
1 S36.19 5.20 o.47 1z.34 12.61 40.00 -Z21.39 oF
2 104,92 5.75 0.&1 1z.73 12.0%2 432.50 -24.41 QF
3 Z88.99 T.13 1.05 1=2.85 21.03 45,00 —Z4.97 oF
4 59,80 a.41 1.18 14.43 22 .02 45,00 —23.98 oF
=} 540.22 5. 37 1.34 17.33 Z25. 64 45,00 —Z0.38 oF
& 720,64 2.33 1.63 1=2.07 30.03 45,00 -15.27 oF

Note: 1. 411 readings are Cuasi-peak walues.

Z. Measured= Reading + Antenna Factor + Cakle Loss
3. The emission that ate Z0dbh bhlow the offficial limit

Note:

are not reported

Pre-scan all mode and recorded the worst case results in this report (802.11b (Low Channel)).

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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6.5.8. Results for Radiated Emissions (Above 1GHz)

802.11b
Channel 1
. Ant. Pre. Cab. e }
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 56.22 33.06 35.04 3.94 58.18 74 -15.82 Peak Horizontal
4824.00 41.63 33.06 35.04 3.94 43.59 54 -10.41 | Average | Horizontal
4824.00 53.93 33.06 35.04 3.94 55.89 74 -18.11 Peak Vertical
4824.00 40.36 33.06 35.04 3.94 42.32 54 -11.68 | Average Vertical
Channel 6
. Ant. Pre. Cab. . ]
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 57.15 33.16 35.15 3.96 59.12 74 -14.88 Peak Horizontal
4874.00 42.01 33.16 35.15 3.96 43.98 54 -10.02 | Average | Horizontal
4874.00 56.68 33.16 35.15 3.96 58.65 74 -15.35 Peak Vertical
4874.00 40.52 33.16 35.15 3.96 42.49 54 -11.51 | Average Vertical
Channel 11
. Ant. Pre. Cab. . }
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB 4B dBuv/m dBuv/m dB
4924.00 56.79 33.26 35.14 3.98 58.89 74 -15.11 Peak Horizontal
4924.00 40.26 33.26 35.14 3.98 42.36 54 -11.64 | Average | Horizontal
4924.00 54.67 33.26 35.14 3.98 56.77 74 -17.23 Peak Vertical
4924.00 39.82 33.26 35.14 3.98 41.92 54 -12.08 | Average Vertical
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802.11g
Channel 1
. Ant. Pre. Cab. iy )
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 54.04 33.06 | 35.04 3.94 56.00 74 -18.00 Peak Horizontal
4824.00 39.80 33.06 | 35.04 3.94 41.76 54 -12.24 | Average | Horizontal
4824.00 52.54 33.06 | 35.04 3.94 54.50 74 -19.50 Peak Vertical
4824.00 37.53 33.06 | 35.04 3.94 39.49 54 -14.51 | Average Vertical
Channel 6
. Ant. Pre. Cab. . }
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 55.48 33.16 | 35.15 3.96 57.45 74 -16.55 Peak Horizontal
4874.00 38.34 33.16 | 35.15 3.96 40.31 54 -13.69 | Average | Horizontal
4874.00 53.41 33.16 | 35.15 3.96 55.38 74 -18.62 Peak Vertical
4874.00 38.10 33.16 | 35.15 3.96 40.07 54 -13.93 | Average Vertical
Channel 11
. Ant. Pre. Cab. . }
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 54.72 33.26 | 35.14 3.98 56.82 74 -17.18 Peak Horizontal
4924.00 38.76 33.26 | 35.14 3.98 40.86 54 -13.14 | Average | Horizontal
4924.00 53.58 33.26 | 35.14 3.98 55.68 74 -18.32 Peak Vertical
4924.00 37.98 33.26 | 35.14 3.98 40.08 54 -13.92 | Average Vertical
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802.11n HT20

Channel 1
. Ant. Pre. Cab. . )
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 | 53.34 33.06 35.04 3.94 55.30 74 -18.70 Peak Horizontal
4824.00 | 37.46 33.06 35.04 3.94 39.42 54 -14.58 | Average | Horizontal
4824.00 | 54.29 33.06 35.04 3.94 56.25 74 -17.75 Peak Vertical
4824.00 | 37.05 33.06 35.04 3.94 39.01 54 -14.99 | Average | Vertical
Channel 6
Readin Ant. Pre. Cab. Measure _— .
I;Arle—l(l g Fac. Fac. Loss d dllglun\]/lltm Mzrgm Remark Pol.
dBuv dB/m dB dB dBuv/m
4874.00 | 53.74 33.16 35.15 3.96 55.71 74 -18.29 Peak Horizontal
4874.00 | 37.44 33.16 35.15 3.96 39.41 54 -14.59 | Average | Horizontal
4874.00 | 54.42 33.16 35.15 3.96 56.39 74 -17.61 Peak Vertical
4874.00 | 38.70 33.16 35.15 3.96 40.67 54 -13.33 | Average Vertical
Channel 11
. Ant. Pre. Cab. .. }
Freq. | Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 | 55.47 33.26 35.14 3.98 57.57 74 -16.43 Peak Horizontal
4924.00 | 38.25 33.26 35.14 3.98 40.35 54 -13.65 | Average | Horizontal
4924.00 | 54.10 33.26 35.14 3.98 56.20 74 -17.80 Peak Vertical
4924.00 | 38.43 33.26 35.14 3.98 40.53 54 -13.47 | Average | Vertical

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..

Page 39 of 53




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABF6-7140-60

Report No.: LCS1607201703E

802.11n HT40

Channel 3
. Ant. Pre. Cab. . )
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 52.32 33.06 35.04 3.94 54.28 74 -19.72 Peak Horizontal
4824.00 38.81 33.06 35.04 3.94 40.77 54 -13.23 | Average | Horizontal
4824.00 52.47 33.06 35.04 3.94 54.43 74 -19.57 Peak Vertical
4824.00 38.06 33.06 35.04 3.94 40.02 54 -13.98 | Average | Vertical
Channel 6
. Ant. Pre. Cab. . )
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 52.80 33.16 35.15 3.96 54.77 74 -19.23 Peak Horizontal
4874.00 38.95 33.16 35.15 3.96 40.92 54 -13.08 | Average | Horizontal
4874.00 52.29 33.16 35.15 3.96 54.26 74 -19.74 Peak Vertical
4874.00 36.93 33.16 35.15 3.96 38.90 54 -15.10 | Average Vertical
Channel 9
. Ant. Pre. Cab. . }
Freq. | Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 | 52.65 33.26 35.14 3.98 54.75 74 -19.25 Peak Horizontal
4924.00 | 38.75 33.26 35.14 3.98 40.85 54 -13.15 | Average | Horizontal
4924.00 | 52.87 33.26 35.14 3.98 54.97 74 -19.03 Peak Vertical
4924.00 | 37.58 33.26 35.14 3.98 39.68 54 -14.32 | Average | Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic or 26 GHz (which is less), No emission found between
lowest internal used/generated frequency to 30MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic or 26GHz (which is less)
were made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “---"in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.
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6.5.9. Results of Band Edges Test (Radiated)

802.11b
Tx-2_412
IK/Irle—qu ngsleTg Iégé E;?:.. Egst;)s I\/(Ijeths\L/J/rﬁld dé"un\q/'/tm Mﬁgin Remark Pol.
dBuV dB/m dB dB
2390.00 49.25 32.89 35.16 3.51 50.49 74 -23.51 Peak | Horizontal
2390.00 34.48 32.89 35.16 3.51 35.72 54 -18.28 | Average | Horizontal
2400.00 52.19 32.92 35.16 3.54 53.49 74 -20.51 Peak | Horizontal
2400.00 36.37 32.92 35.16 3.54 37.67 54 -16.33 | Average | Horizontal
2390.00 49.62 32.89 35.16 3.51 50.86 74 -23.14 Peak Vertical
2390.00 34.02 32.89 35.16 3.51 35.26 54 -18.74 | Average | Vertical
2400.00 51.07 32.92 35.16 3.54 52.37 74 -21.63 Peak Vertical
2400.00 36.15 32.92 35.16 3.54 37.45 54 -16.55 | Average | Vertical
Tx-2_462
l;ﬂraqz Rﬁg\?ler?g I/:_\gé E;?: (L:gsbs I\/(IjeBaLs\L/J/rr%d dé‘g{}'}m M%E]in Remark Pol.
dBuV dB/m dB dB
2483.50 49.60 33.06 | 35.18 3.60 51.08 74 -22.92 Peak | Horizontal
2483.50 33.89 33.06 | 35.18 3.60 35.37 54 -18.63 | Average | Horizontal
2483.50 47.65 33.06 | 35.18 3.60 49.13 74 -24.87 Peak Vertical
2483.50 33.96 33.06 | 35.18 3.60 35.44 54 -18.56 | Average | Vertical
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802.11g
Tx-2_412
'K/Irﬁg ngsleTg I/:_\gé IF:);?: Egst.)s Ivtlj%is\?/ﬁd dé"un\q/'}m Mﬁgin Remark Pol.
dBuVv dB/m dB dB
2390.00 48.63 32.89 | 35.16 3.51 49.87 74 -24.13 Peak | Horizontal
2390.00 34.48 32.89 | 35.16 3.51 35.72 54 -18.28 | Average | Horizontal
2400.00 51.43 3292 | 35.16 3.54 52.73 74 -21.27 Peak | Horizontal
2400.00 37.11 3292 | 35.16 3.54 38.41 54 -15.59 | Average | Horizontal
2390.00 48.80 32.89 35.16 351 50.04 74 -23.96 Peak Vertical
2390.00 34.59 32.89 | 35.16 3.51 35.83 54 -18.17 | Average | Vertical
2400.00 51.78 32.92 35.16 3.54 53.08 74 -20.92 Peak Vertical
2400.00 37.35 32.92 35.16 3.54 38.65 54 -15.35 | Average | Vertical
Tx-2_462
l;/lraqz Rﬁg\?ler?g I/:_\gé E;?: (L:(?sbs h/é%atjs\t;/rr?]d dghn\}l}m Mzré:;in Remark Pol.
dBuV dB/m dB dB
2483.50 48.92 33.06 | 35.18 3.60 50.40 74 -23.60 Peak | Horizontal
2483.50 33.59 33.06 | 35.18 3.60 35.07 54 -18.93 | Average | Horizontal
2483.50 49.37 33.06 | 35.18 3.60 50.85 74 -23.15 Peak Vertical
2483.50 34.54 33.06 | 35.18 3.60 36.02 54 -17.98 | Average | Vertical
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802.11n (HT20)

Tx-2_412
'K/Irﬁg Rﬁg\c/ig;g I/:_\gé IF:);?: Egst.)s h/é%zts\;x/r;d délun\q/lltm Mﬁgin Remark Pol.
dBuVv dB/m dB dB
2390.00 49.48 32.89 | 35.16 3.51 50.72 74 -23.28 Peak | Horizontal
2390.00 36.51 32.89 | 35.16 3.51 37.75 54 -16.25 | Average | Horizontal
2400.00 50.58 3292 | 35.16 3.54 51.88 74 -22.12 Peak | Horizontal
2400.00 37.64 3292 | 35.16 3.54 38.94 54 -15.06 | Average | Horizontal
2390.00 48.36 32.89 35.16 3,51 49.60 74 -24.40 Peak Vertical
2390.00 34.41 32.89 | 35.16 3.51 35.65 54 -18.35 | Average | Vertical
2400.00 50.70 32.92 35.16 3.54 52.00 74 -22.00 Peak Vertical
2400.00 37.14 32.92 35.16 3.54 38.44 54 -15.56 | Average | Vertical
Tx-2_462
l;/lraqz Rﬁg\?ler?g I/:_\gé E;?: (L:(?sbs h/é%atjs\t;/rr?]d dghn\}l}m Mzgjin Remark Pol.
dBuV dB/m dB dB
2483.50 48.92 33.06 | 35.18 3.60 50.40 74 -23.60 Peak | Horizontal
2483.50 34.29 33.06 | 35.18 3.60 35.77 54 -18.23 | Average | Horizontal
2483.50 47.15 33.06 | 35.18 3.60 48.63 74 -25.37 Peak Vertical
2483.50 33.92 33.06 | 35.18 3.60 35.40 54 -18.60 | Average | Vertical
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802.11n (HT40)

Tx-2_422
IK/Irle—qu Rﬁg\c/ig;g Iégé IF:);?: Egst;)s I\/(Ijeths\L/J/rﬁld dé"un\q/'}m Mﬁgin Remark Pol.
dBuVv dB/m dB dB
2390.00 | 48.87 32.89 | 35.16 3.51 50.11 74 -23.89 Peak | Horizontal
2390.00 | 34.27 32.89 | 35.16 3.51 35.51 54 -18.49 | Average | Horizontal
2400.00 53.31 3292 | 35.16 3.54 54.61 74 -19.39 Peak | Horizontal
2400.00 | 37.76 3292 | 35.16 3.54 39.06 54 -14.94 | Average | Horizontal
2390.00 | 48.86 32.89 35.16 351 50.10 74 -23.90 Peak Vertical
2390.00 | 34.64 32.89 | 35.16 3.51 35.88 54 -18.12 | Average | Vertical
2400.00 50.19 32.92 35.16 3.54 51.49 74 -22.51 Peak Vertical
2400.00 | 36.98 32.92 35.16 3.54 38.28 54 -15.72 | Average | Vertical
Tx-2_452
l;/lrle—|qz Rﬁg\?ler?g I/:_\gé E;?: (L:gsbs N(Ij%ahs\l;/rr?]d dghr{];}m Mzgjin Remark Pol.
dBuV dB/m dB dB
2483.50 48.88 33.06 | 35.18 3.60 50.36 74 -23.64 Peak | Horizontal
2483.50 34.31 33.06 | 35.18 3.60 35.79 54 -18.21 | Average | Horizontal
2483.50 48.65 33.06 | 35.18 3.60 50.13 74 -23.87 Peak Vertical
2483.50 34.28 33.06 | 35.18 3.60 35.76 54 -18.24 | Average | Vertical

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 44 of 53




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABF6-7140-60 Report No.: LCS1607201703E

6.6. Conducted Spurious Emissions and Band Edges Test

6.6.1. Standard Applicable

According to 815.247 (d): In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. 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)).

6.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the spectrum analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) | 100KHz/300KHz

6.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set
to 100 kHz. The video bandwidth is set to 100 kHz

The spectrum from 9 kHz to 40GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

6.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

6.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.6.6. Test Results of Conducted Spurious Emissions

Please refer to the following page.
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Test Plots of Conducted Spurious Emissions
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6.6.7. Test Results of Band Edges Test

Test Plots of Band Edges Test
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6.7. Power line conducted emissions

6.7.1 Standard Applicable

According to 815.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range Limits (dBpV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to5 56 46
51030 60 50

6.7.2 Block Diagram of Test Setup

Vert. reference

plane
/ EMI receiver
EUT
/
oooo
°oooo ©
%{ | |

oY
LISN / ¥

Reference ground plane

6.7.3 Test Results
PASS.

The test data please refer to following page.
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Test result for 802.11b (AC 120V)

Lewvel (dBu\W)

20
TO
FCC CLASS- P
60| | B(QP)
FCC CLASS-B{AV
50 | B{AV)
A0
4
30
20
10
15 .2 = 1 2 5 10 20 30
Frequency (MHz)
Enw. Ins: 24*/56%
Fower ERating: AC 1Z20V/60H=
Pol: NEUTRAL
Fredgq Reading LisnFac CabLos Atten Fac Measured Limitc over ERemark
MH= dBu dB dB dB dBuWw dBuW dB
1 0.15000 27.54 a.70 .02 10.00 47 .2& &&.00 -18.74 QP
2 0.15010 19.03 a.70 0.0z 10.00 38.75 55.9%9 -17.24 Bverage
3 0.16241 26.03 9.a7 0.0z 10.00 45.72 685.34 -19.&a2 QP
4 0.16251 12.32 9.67 0.02 10.00 38.01 55.33 -17.32 Brerage
5 0.49673 13.75 9.62 0.04 10.00 33.41 56.05 —22 .64 QF
6 0.49683 6.77 9.62 0.04 10.00 26.43 46.05 -19.&2 Average
7 1.61047 11.28 9.63 0.05 10.00 30.94 5&6.00 —25.08 QP
8 1.681147 1.62 9.63 0.05 10.00 21.30 46.00 —24.70 Average
9 9.45141 T.75 a.72 .08 10.00 27.55 &0.00 —32.45 QP
10 9.45241 —0.78 .72 0.08 10.00 12.04 50.00 —30.94 Bverage
1126.55813 10.70 9.83 0.13 10.00 30.66 a0.00 -—-29.34 QP
1226.55913 2.36 9.83 0.13 10.00 22.32 50.00 —-27 .68 Brerage
Bemarks: 1. Measured = Reading + Lisn Factor +Cable Loss+Atten_ Fac.
2. The emission lewvels that are 20dB below the official
limit are not reported.
Level (dBuV
20 [ )
T
FCC CLASS- P
&0 i Bl{QP)
FCC CLASS-B{AV]
50 | Bl{AV)
40
b
I 1
30
20
10
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Env. Ins: 24*/568%
Power Rating: RC 1Z20V/60H=
Pol: LINE
Freqg Eeading LisnFac Cabl.os Atten Fac Measured Limit Ower EFemark
MH= dBuW dB dB dB dBuWw dBuv dB
1 0.15000 21.93 9.70 0.02 10.00 41.85 e6.00 —24.35 QP
2 0.15010 13.867 9.70 0.02 10.00 33.39 55.99 —22 .60 Bvrerage
3 0.1863% 20.72 9.62 0.02 10.00 40.348 G4 .20 —23.84 QF
4 0.18649 13.27 9.62 0.02 10.00 32.91 54.19% -21.28 Average
5 0.5046%9 13.92 9.62 0.04 10.00 33.58 S5&.00 —22.42 QP
& 0.50475 a6.28 9.62 0.04 10.00 25.94 46.00 —20.08 Bvrerage
7 1.98013 12.86 9.63 0.05 10.00 32.54 56.00 -—-23.46 QP
8 1.98113 2.11 9.63 0.05 10.00 21.79 4&6.00 —24 .21 Avrerage
9 9.70514 &.a64 a.72 0.08 10.00 28.44 a0.00 —31.546 QF
10 9.70614 0.42 9.72 0.08 10.00 20.22 50.00 -—-29.7&8 Average
1126.41779 11.69 a9.83 0.13 10.00 31.65 &0 .00 —28.35 QP
1226.41873 4.72 9.83 0.13 10.00 24 .63 S50.00 —25.32 Bvrerage
Bemarks: 1. Measured = Reading + Lisn Facteor +Cable Loss+Atten Fac.

2. The emission levels that are Z20dB below the official
limit are not reported.
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Test result for 802.11b (AC 240V)

Lewvel {(dBu\W)

20,
T
FCC CLASS- B(QP
0! | B(QP)
FCOC CLASS-B(AV]
50| I Bl )
40
:hﬂé'
30 4
I XA 1 1
20
10
15 2 5 1 2 5 10 20 30
Frequency (MHz)
Enw. Ins: 24*/56%
Power Rating: AC Za0Vy/60H=
Pol: NEUTRAL
Fredq Reading LisnFac CablLos Atten Fac Measured Limitc over Remark
MH= dBuv dB dB dB dBuw dBuw dB
1 0.12639 19.99 9.62 0.0z 10.00 39.63 64.20 -—-24.57 QP
2 0D.12649 13.27 9.62 0.02 10.00 32.91 54.19 —-21.28 Drrerage
3 0.50203 13.76 9.62 0.04 10.00 33.42 56.00 —22.58 QF
4 0.50213 a8.7T2 9.62 0.04 10.00 26.38 46.00 —19.62 Awverage
5 1.51124 11.93 9.64 0.05 10.00 31l.82 56.00 -—-24.38 QP
6 1.5122& 2.01 9.64 0.0% 10.00 21.70 46.00 —24 .30 Irrerage
T 1.31817 12.59 9.64 0.05 10.00 3Z2.28 56.00 —23.7T2 QF
g8 1.91917 3.15 9.64 0.05 10.00 22.84 46.00 -—-23.14 Average
912.05991 8.03 9.70 0.09 10.00 27.82 &0.00 —-32.18 QP
1012.06091 0.45 9.70 0.0%9 10.00 20.24 50.00 —29.7& Avrerage
1125.59118 8.91 9.71 0.13 10.00 28.75 &0.00 —31.25 QF
1225.59218 0.12 9.71 0.13 10.00 19.96 50.00 -30.04 Average
Femarks: 1. Measured = Reading + Lisn Factor +Cable Losst+htten Fac.
2. The emission levels that are 20d4B below the official
limit are not reported.
Level (dBuW
20 [ )
70
FCC CLASS- P
&0 i Bl{QP)
FCC CLASS-B{AV]
50 | Bl{AV)
40
B
30 1)
20
10
A5 .2 5 1 2 5 10 20 30
Frequency {(MHZz)
Env. Ins: 24%/568%
Power Rating: AT Z40V/60H=Z
Fol: LINE
Freg Reading LisnFac CabkLos Atten Fac Measured Limit Onrer Bemark
MH= dBuvF dB dB dB dBuWw dBuW dB
1 0.15000 21 .88 a.70 0.02 10.00 41 .58 6&6.00 —24 .42 QP
2 0.15010 13.480 g9.70 0.02 10.00 33.32 55.9%9 —22.47 Bverage
3 0.18639 20.09 9.62 0.02 10.00 39.73 64.20 -—-24.47 QP
4 0.18649 13.72 9.62 0.02 10.00 33.386 54.19 —-20.83 Bvrerage
5 0.51007 13.79 9.6a2 0.04 10.00 33.45 Sa.00 —22.355 QF
& 0.51017 6.32 9.62 0.04 10.00 25.98 46.00 -—-20.02 Average
7 2.18984 12.00 9.63 0.05 10.00 31.&68 5&6.00 —24 .32 QP
8 2.19084 l.82 9.63 0.05 10.00 21.350 46.00 —24.350 Bverage
9 9.86064 &.15 9.72 0.08 10.00 27.95 e0.00 -—-32.05 QP
10 9.286164 =1.00 .72 a.0g8 10.00 1a.80 50.00 —-31.20 Bvrerage
1122.29788 Q.23 9.81 0.12 10.00 29.14a a0.00 —30.84 QF
1222.29888 —-0.39 9.81 0.12 10.00 19.54 50.00 -—30.46 Average
Remarks: 1. Measured = Reading + Lisn Factor +Cable Loss+Atten Fac.

2. The emission lewvels that are 20dE below the official
limit are not reported.

***Note: Pre-scan all mode and recorded the worst case results in this report (802.11b (Low Channel)).
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6.8. Antenna Requirements

6.8.1 Standard Applicable

According to antenna requirement of 815.203.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 re-placed 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 Sections 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 Section 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.

And according to 815.247(4)(1), system operating in the 2400-2483.5MHz bands that are
used exclusively for fixed, point-to-point operations may employ transmitting antennas with
directional gain greater than 6dBi provided the maximum peak output power of the
intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6dBi.

6.8.2 Antenna Connected Construction

6.8.2.1. Standard Applicable

According to 815.203 & RSS-Gen, 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.

6.8.2.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is 2.5dBi, and the antenna is connect
to PCB board and no consideration of replacement. Please see EUT photo for details.

6.8.2.3. Results: Compliance.
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