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FCC -- TEST REPORT

Test Report No. : LCS170911108AE1

November 03, 2017
Date of issue

BUT e : NETWORK VIDEO RECORDER

Test Model.......ccccooviviieeienn e : N44WEC

Applicant.......ccccccoiiiiiinne : Shenzhen Kean Digital Co., Ltd.

Address......ccccvvveeeeeiiiiiieeeee, : Rujun Building, Floor 4, No.105, the Center Road, Bantian
Street,Longgang Zone, Shenzhen, China

Telephone........cccoovvvvvveeennn.n. 2

FaX. .o o

Manufacturer........ccccccoooo...... . Shenzhen Kean Digital Co., Ltd.

Adress......cccccvevvveeeeviiieeeeee, . Rujun Building, Floor 4, No.105, the Center Road, Bantian
Street,Longgang Zone, Shenzhen, China

Telephone........cccccvvvveveeeennnn. o

FaX. ..o o

Factory......cccoooniiiiiiiiiiiiins : Shenzhen Kean Digital Co., Ltd.

Adress......ccccvvveeveeeiiiieeeeee, . Rujun Building, Floor 4, No.105, the Center Road, Bantian
Street,Longgang Zone, Shenzhen, China

Telephone.........cccccvvvvveeeennnn. o

FaX. .o 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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1. GENERAL INFORMATION
1.1. Description of Device (EUT)

EUT :
Additional Model No.

Model Declaration

Test Model
Power Supply

Hardware version
Software version
WLAN

WLAN FCC Operation
Frequency

WLAN Channel Number
WLAN Modulation Technology

Antenna Type And Gain

NETWORK VIDEO RECORDER

: N24WDD, N24WDE, N24WDL, N24WDM, N24WDN, N24WDP,

N24WDQ, N24WDR, N28WEF, N28WEG, N28WEH, N28WEJ,
N28WEK, N28WEL, N28WEM, N28WEN, N34WDD, N34WDE,
N34WDF, N34WDG, N34WDH, N34WDJ, N34WDK, N34WDL,
N34WDM, N34WDN, N38WEE, N38WEF, N44WED, N44WEE,
N44WEF, NAAWEG, N44WEH, N44WEJ, N4AWEK, N44WEL,
N44WEM, N44WEN, N44WEP, N4AAWEQ, N44AWER, N44WES,
N44WET, N44WEU, N44WEV, N44WEW, N44WEX, N44WEY,
N44WEZ, N44WDP, N44WDQ, N44WDR, N44WDS, N44WDT,
N44WDU, N44WDV, N44WDW, N44WDX, N44WDY, N44WDZ,
N44WBB, N48WHE, N48WHF, N4A8BWHG, N48WHH, N48WHJ,
N48WHK, N48WHL, N48WHM, N48WHN, N48WHP, N48WHQ,
N48WHR, N48WHS, N48WHT, N48WHU, N48WHV, N48WHW,
N48WHX, N48WHY, N48WHZ

: PCB board, structure and internal of these model(s) are the same,

Only models name is different for these models.

: N44WEC
: INPUT: 100-240V~, 50/60Hz, 1.5A Max.

OUTPUT: 12Vdc, 2A

:2.1.0

: 2.7.2.9 223222

. Supported 802.11b/802.119/802.11n
: IEEE 802.11b:2412-2462MHz

IEEE 802.119:2412-2462MHz
IEEE 802.11n HT20:2412-2462MHz

: 11 Channels for WIFI 20MHz Bandwidth(802.11b/g/n-HT20)

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)
|EEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n: OFDM (64QAM, 16QAM,QPSK,BPSK)

: External Antenna 0, 0.0dBi(Max.)

External Antenna 1, 0.0dBi(Max.)

1.2. Host System Configuration List and Details

Serial
Manufacturer Description Model Certificate
Number
AC/DC Charger
C.SA Electrical Factory eur g CS-1202000 Fce

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

Page 6 of 66




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:2AKL2-N44WEC _ Report No.: LCS170911108AE1

1.3. External I/O Cable

I/O Port Description Quantity Cable
Interface charge 1 0.8m
HDMI 1 N/A
usB 1 N/A
LAN 1 N/A

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

CNAS Registration Number. is L4595.

FCC Registration Number. is 254912.

Industry Canada Registration Number. is 9642A-1.
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
NVLAP Registration Code is 600167-0

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010
SVSWR requirement for radiated emission above 1GHz.

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.

1.6. Measurement Uncertainty

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

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

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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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 150kHz-30 MHz power line conducted emissions was the mode
and channel with the highest output power, that was determined to be 802.11b mode(High 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(High 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: MCSO0, OFDM.
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 7 5427 10 5457
5 2432 11 2462
6 2437 -- --

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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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 v04 are 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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3. SYSTEM TEST CONFIGURATION

3.1. Justification

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

3.2. EUT Exercise Software

The system was configured for testing in a continuous transmits condition and change test

channels by software (Telnet 192.168.168.168) provided by application.

3.3. Special Accessories

. : shielded/
No. | Equipment | Manufacturer Model No. Serial No. Length vre el Notes
PC Lenovo Ideapad A131101550 / / DOC
a%‘;‘gferr Lenovo CPA-A090 | 36200414 | 1.00m | unshielded | DOC

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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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
8§15.247(a)(2) 6dB Bandwidth Compliant
815.247(a) Occupied Bandwidth Compliant
§15.209, §15.247(d) Radiated and Conducted Spurious Emissions Compliant
§15.205 Emissions at Restricted Band Compliant
815.207(a) Conducted Emissions Compliant
§15.203 Antenna Requirements Compliant
815.247(1)§2.1093 RF Exposure 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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5. TEST RESULT
5.1. On Time and Duty Cycle
5.1.1. Standard Applicable

None; for reporting purpose only.

5.1.2. Measuring Instruments and Setting
Please refer to section 6 of equipments list in this report. The following table is the setting of the spectrum
analyser.

5.1.3. Test Procedures

1. Set the centre frequency of the spectrum analyser to the transmitting frequency;
2. Set the span=0MHz, RBW=8MHz, VBW=50MHz, Sweep time=5ms;
3. Detector = peak;

4. Trace mode = Single hold.

5.1.4. Test Setup Layout

L

el
- = - -

EUT

]

Spectrum Analyzer

5.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.1.6. Test result

On Time Period Duty Cycle Duty Duty Cycle 1/B
Mode B e X Cycle Correction Minimum
(ms) (Linear) (%) Factor (dB) VBW(KHZz)
802.11b 5 5 1 100 0 0.010
802.11¢g 5 5 1 100 0 0.010
802.11n
5 5 1 100 0 0.010
-HT20

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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Test plot of On Time and Duty Cycle
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5.2. Maximum Conducted Output Power Measurement
5.2.1. 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 exceed 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.

5.2.2. Measuring Instruments and Setting

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

5.2.3. Test Procedures

The transmitter output (antenna port) was connected to the power meter.

5.2.4. Test Setup Layout

Power Meter EuT

5.2.5. 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..
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5.2.6. Test Result of Maximum Conducted Output Power

Temperature 25.1°C Humidity 52.4%
Test Engineer Jayden Zhuo Configurations 802.11b/g/n
Measured Peak Output Power -
Test Mode | Channel Fr?&f_'ezr)lcy (dBm) z‘érgﬁ Verdict
Chain0 Chainl Sum
\EEE 1 2412 12.31 12.23 /
802 11b 6 2437 12.35 12.63 / 30 PASS
] 11 2462 12.25 12.44 /
\EEE 1 2412 15.43 15.31 /
802.11g 6 2437 17.50 17.52 / 30 PASS
' 11 2462 17.72 17.73 /
IEEE 1 2412 15.32 15.17 18.26
802.11n 6 2437 17.52 17.54 20.54 30 PASS
HT20 11 2462 17.55 17.33 20.45
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.
2. Test results including cable loss;
Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
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5.3. Power Spectral Density Measurement
5.3.1. 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.

5.3.2. Measuring Instruments and Setting

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

5.3.3. Test Procedures

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

N

. 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~100 kHz.

. Set the VBW = 3*RBW

. Set the span to 1.5 times the DTS channel bandwidth.
. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

© 00 N o o b~ W

. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum power level in any 3 kHz band segment
within the fundamental EBW.

5.3.4. Test Setup Layout

L

]

Spectrum Analyzen EUT

5.3.5. EUT Operation during Test

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

Temperature 25.1C Humidity 52.4%
Test Engineer Jayden Zhuo Configurations 802.11b/g/n
Measured Peak Power Spectrum
Test Frequency Density Limits :
Mode | Channel =) (dBm/3KHz) (dBm/3KHz) | Verdict
Chain0 Chainl Sum
IEEE 1 2412 -5.645 -3.5652 /
802.11b 6 2437 -5.578 -1.241 / 8 PASS
) 11 2462 -5.625 1.149 /
IEEE 1 2412 -7.680 -7.851 /
802.11g 6 2437 -6.070 -5.624 / 8 PASS
) 11 2462 -5.479 -5.778 /
IEEE 1 2412 -6.864 -7.294 -4.06
802.11n 6 2437 -4.358 -4.288 -1.31 4.990* PASS
HT20 11 2462 -5.407 -4.180 -1.74
Remark:
1. Measured peak power spectrum density at difference data rate for each mode and recorded worst case for
each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
Please refer to following plots;

4. The PSD limits of IEEE 802.11n HT20 for MIMO with CDD technology should be reduce (10*log(2)
=3.010dBi according to KDB662911D01;

5. For MIMO with CCD technology device, The Directional Gain= Gain of individual transmit antennas (dBi) +

Array gain;
Array gain = 10 log (Nant), where Nantis the number of transmit antennas.
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Test plot of Power Spectral Density
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Test plot of Power Spectral Density
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Test plot of Power

Spectral Density
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5.4. 6 dB Spectrum Bandwidth Measurement
5.4.1. Standard Applicable

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

5.4.2. 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
Detector Peak
Trace Max Hold
Sweep Time 100ms

5.4.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser 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.

5.4.4. Test Setup Layout

5

(]

Spectium Analyzer EUT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.4.6. Test Result of 6dB Spectrum Bandwidth

Temperature 25.1°C Humidity 52.4%
Test Engineer Jayden Zhuo Configurations 802.11b/g/n
6dB Bandwidth .
Test Mode | Channel Frt(el\ca#_'ezr)lcy (MHz) E_I\I/IT—:tzs) Verdict
Chain 0 Chain 1
1 2412 9.152 9.074
IEEE 802.11b 6 2437 9.154 9.593 0.500 PASS
11 2462 9.154 9.096
1 2412 15.15 15.16
IEEE 802.11g 6 2437 15.16 15.16 0.500 PASS
11 2462 15.17 15.14
1 2412 15.14 15.15
'EEiﬁ%'lln 6 2437 15.14 15.16 0.500 PASS
11 2462 15.14 15.15
Remark:
1. Measured 6dB Bandwidth at difference data rate for each mode and recorded worst case for each
mode.

2. Test results including cable loss;
3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n
HT20;
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Test plot of 6 dB Bandwidth

Agilent Spectrum Analyzer

IGNALTO|03:3002PM Oct 25, 2017

RL 3 |
Center Freq 2.412000000 GHz

Center Freq: 2412000000 GHz Radio Std: None Frequency 2000000 GHz 412000000 GHz Radho S Nane Frequency
—= Trig:Free Run AvglHeld: 111 —= Trig:Free Run AvgHeld> 11
HFGain-Low #Atten: 30 dB Radio Device: BTS HFGain-Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.41149 GHz Mkr1 2.41149 GHz
Ref Offset 0.7 dB Ref Offset 0.7 dB
0asidiyRef 20.00 dBm -0.26446 dBm 0asidiyRef 20.00 dBm 1.1387 dBm)
Log T Log T
10. ’1 Center Freq 10 1 Center Freq
om) Lo e | 2.412000000 GHz om) s me e P 2.412000000 GHz
Lioo | /"‘/J\l fﬂ V"V‘-\ . ’\’/ﬂ\- Ly
- \ 2o . 1%
. / 4 00 »
0 " 20
40 40 'V
L s R TRV w0 »-u‘wx.f“"\)"‘“"j SRS
|50 |50
|70 |-70.
ICenter 2.412 GHz Span 30 MHZ P ICenter 2.412 GHz Span 30 MHZ P
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3.000000 W Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3.000000 W
|auto Man |auto Man
Occupied Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 17.1dBm
12.328 MHz Freqoten 12.286 MHz Freqoten
Transmit Freq Error 5.564 kHz OBW Power 99.00 % OHz Transmit Freq Error 12.349 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.152 MHz xdB -6.00 dB x dB Bandwidth 9.074 MHz xdB -6.00 dB
s — s p—
802.11b Chain 0-Low channel 802.11b Chain 1-Low channel
§ Rl . | 04 A E | ALIGHALTD  03:32:23PM Oct 28, 2017 § Rl . | 04 A SENSEPULE] ALIGHALTD 04:02:01PM Oct 28, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Ste: None Frequency Center Freq 2.437000000 GHz Center Freg: 2.437000000 Griz Radio Std: None Feeqancy
=5 Trig:Free Run AvglHold: 11 =5 Trig:Free Run AvglHold: 11
HIFGain:Law #Atten: 30 dB Radie Device: BTS HIFGain:Law #Atten: 30 dB Radie Device: BTS
Mkr1 2.43649 GHz Mkr1 2.43601 GHz
Ref Offset 0.7 dB. Ref Offset 0.7 dB.
f0dBian___Ref 20.00 dBm -0.20112 dBm i Ref 20.00 B 1,0691 dBm
0g T 0g
100 . Center Freq| 100 '1 Center Freq|
000 ) e 2437000000 GHz 000 ik = AR, 2437000000 GHz
00 I f‘fm i [ 100 ,/‘J‘- ““\/
oo 21 W, 00
7 4 =
20 7 \\q 20 ¥ "\.,
400! 400!
Lo e
R e mh’"\ﬁ - DO pef=f A\M“‘N\ﬂw
|-E0.0 600
-700 -70.0
Center 2.437 GHz Span 30 MHZ] oFs Center 2.437 GHz Span 30 MHZ] oFs
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg
Man Man
Occupied Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 17.4 dBm
12.327 MHz Freqoftee 12.308 MHz Freqoftee
Transmit Freq Error -21.169 kHz OBW Power 99.00 % OHz Transmit Freq Error -28.814 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.154 MHz x dB -6.00 dB x dB Bandwidth 9.593 MHz x dB -6.00 dB
vsc — vsc —
802.11b Chain 0-Middle channel 802.11b Chain 1-Middle channel
RL . RE 500 A SENSE:PULSE IGHALTO |03:39:03PM Oct 28, 2017 RL . RE 500 A SENSE:PULE IGHALTO |04:04:08PM Oct 28, 2017
Center Freq 2.462000000 GHz Center Freq: 2462000000 GHz Radio Std: None Frequency Center Freq 2.462000000 GHz Center Freq: 2452000000 GHz Radio Std: None Frequency
= Trig:Free Run AvglHold> 11 5= Trig:Free Run AvglHold: 11
HIFGain:Law #Atten: 30 dB Radie Device: BTS HIFGain:Law #Atten: 30 dB Radie Device: BTS
Mkr1 2.46149 GHz Mkr1 2.4605 GHz]
Ref Offset 0.7 dB. Ref Offset 0.7 dB.
f0dBian___Ref 20.00 dBm -0.32082 dBm i Ref 20.00 B 1.1338 dBm
0g T 0g
100 . Center Freq| 100 '1 Center Freq|
o AT PL 2 GHz o =5 A g 2 GHz
100! | /‘VJ\, F m_v‘_\ 100! J’M bt
- i ¥ 00 1Y%
i M \ N ,;NJ \"\
. / N . N
o A WA'WW‘M o Az W\\”\f’w
-700 -70.0
Center 2.462 GHz Span 30 MHZ] oFs Center 2.462 GHz Span 30 MHZ] oFs
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg
Man Man
Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 17.2dBm
12.308 MHz Freqoftee 12.289 MHz Freqoftee
Transmit Freq Error -38.784 kHz OBW Power 99.00 % OHz Transmit Freq Error -34.554 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.154 MHz x dB -6.00 dB x dB Bandwidth 9.096 MHz x dB -6.00 dB
vsc — vsc —

802.11b Chain 0-High channel

802.11b Chain 1-High channel
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Test plot of 6 dB Bandwidth

Agilent Spectrum Analyzer
L 3 | IGNALTO|03:36:08PM Oct 28, 2017 Frequency 05 R OcL20, 2017 Frequency
12000000 GH Radio Std: N 2. Radio Std: N
Center Freq 2.412000000 GHz . A AvsIH:ld: " adio Std: None 2000000 GHz ] Samerlre2 o adio Std: None
WeGaindlow | HAten:30 dB Radio Device: BTS WeGaindlow | HAten:30 dB Radio Device: BTS
Mkr1 2.41326 GHz Mkr1 2.41329 GHz
Ref Offset 0.7 dB Ref Offset 0.7 dB
fodsigv __Ref 20.00 dBm -1.8963 dBm| fodsigv __Ref 20.00 dBm -2.2985 dBm|
og[— ] og[— ]
0 .| Center Freq 0 1 Center Freq
o) - - 2.412000000 GHz o) - ) 2.412000000 GHz
100 ,JWJL_wWJMWV\[f'JMMMW 100 ,.'L«Jlm‘»—#wl\mhﬁrdmmm
0 2 0 o
= E; h, = E
00 L Ml 00 o !
meney AT e T ¥ )
00 T 00
50 |-60.
-70. -70.
ICenter 2.412 GHz Span 30 MHz| CFStep ICenter 2.412 GHz Span 30 MHz| CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3.000000 MHz Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3.000000 MHz
laute Man! laute Man!
Occupied Bandwidth Total Power 14.9.dBm Occupied Bandwidth Total Power 14.6 dBm
16.365 MHz — 16.351 MHz —
Transmit Freq Error 5.136 kHz OBW Power 99.00 % OHz Transmit Freq Error 5.465 kHz OBW Power 99.00 % OHz
x dB Bandwidth 15.15 MHz x dB -6.00 dB x dB Bandwidth 15.16 MHz x dB -6.00 dB
usc. — usc. —
802.11g Chain 0-Low channel 802.11g Chain 1-Low channel
RL . [ 00 A SENSEULE, IGHALTO |03:33:84PM Oct 28, 2017 L [ 00 A SERE PULEE| IGHALTO | 04:09:31 PM Oct 28, 2017
Center Freq 2.437000000 GHz | Genter Freq: 2437000000 GHz Radio Std: None Frequency Center Freq 2.437000000 GHz | Center Freq. 2437000000 GHz Radio Std: None Frequency
= Trig:Free Run AuglHold: 1 = Trig:Free Run AuglHold: 1
WFGaintow | hten: 30 B Radio Device: BTS WFGaintow | hten: 30 B Radio Device: BTS
Mkr1 2.43826 GHz Mkr1 2.43826 GHz
Ref Offset0.7 dB. Ref Offset0.7 dB.
0 deiaiv__Ref 20.00 dBm -0.10346 dBm 0 deiaiv__Ref 20.00 dBm -0.063282 dBm
eal— 1| og
100 ’1 Center Freq| 100 .1 Center Freq|
om 2437000000 GHz om 2437000000 GHz
(A 1
100 porbimalinantion "“1;"“””"“%&4\ . O e e s S WP
200! 2 200! /
#
e S o ] M
W imashd P g o e A Ao
00 00
|-E0.0 600
-700 -70.0
ICenter 2.437 GHz Span 30 MHz CFStep ICenter 2.437 GHz Span 30 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 MHz Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 MHz
Man! Man!
Occupied Bandwidth Total Power 16.8 dBm Occupied Bandwidth Total Power 16.8 dBm
16.394 MHz — 16.397 MHz —
Transmit Freq Error -13.797 kHz OBW Power 99.00 % OHz Transmit Freq Error -9.564 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.16 MHz xdB -6.00 dB x dB Bandwidth 16.16 MHz xdB -6.00 dB
= smamus = p—
802.11g Chain 0-Middle channel 802.11g Chain 1-Middle channel
RL [ 00 A SENSEULE, TGHALTO | 03:4107PM Oct 28, 2017 Frequency L [ 00 A SERE PULEE| IGHALTO |04:11:20PM Oct 28, 2017 Fraqusncy
Genter Freq; 2462000000 GHz Radio Std: None Genter Freq; 2462000000 GHz Radio Std: None
Center Freq 2.462000000 GHz _‘_| m;t;m;“ AvaHal: 1 e Center Freq 2.462000000 GHz _‘_| m;t;m;“ AvaHal: 1 e
WFGainLow  #Atten: 30 dB Radio Device: BTS WFGainlow | #Aten: 30 dB Radio Device: BTS
Mkr1 2.46326 GHz Mkr1 2.46329 GHz
Ref Offset0.7 dB. Ref Offset0.7 dB.
0 deiaiv__Ref 20.00 dBm -0.31782 dBm 0 deiaiv__Ref 20.00 dBm -0.19379 dBm
eal— 1| og
100 ’1 Center Freq| 100 .l Center Freq|
000 ¥ o oo 2. GHz 00 n X ot 2. GHz
e S N A AL E SR S
; b ; vy
200 E . 200 ﬁ// N
30 M—" T 30 T e
P Wi, oo gty e Ml
00 ] =0 ]
|-E0.0 600
-700 -70.0
ICenter 2.462 GHz Span 30 MHz CFStep ICenter 2.462 GHz Span 30 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 MHz Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 MHz
Man! Man!
Occupied Bandwidth Total Power 16.9 dBm Occupied Bandwidth Total Power 16.8 dBm
16.387 MHz — 16.375 MHz —
Transmit Freq Error -12.143 kHz OBW Power 99.00 % OHz Transmit Freq Error -16.960 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.17 MHz xdB -6.00 dB x dB Bandwidth 156.14 MHz xdB -6.00 dB
= smarus = smarus
802.11g Chain 0-High channel 802.11g Chain 1-High channel
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Test plot of 6 dB Bandwidth

Agilent Spectrum Analyzer
R e 1 IGNAUTO | 03:43:05M Oct 28, 2017 Frequency D4, 5,42 028, 2017 Frequency
12000000 GH: Radio Std: N 2. Radio Std: N
Center Freq 2.412000000 GHz . A AvsIH:ld: " adio one 2000000 GHz ] Samerlre2 o adio one
HFGain-Low #Atten: 30 dB Radio Device: BTS HFGain-Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.41326 GHz Mkr1 2.41329 GHz
Ref Offset0.7 dB Ref Offset0.7 dB
fodsiav __Ref 20.00 dBm -2.0336 dBm| fodsiav __Ref 20.00 dBm -2.2118 dBm|
1] S E— og
0 .| Center Freq 0 ‘1 Center Freq
0m " 2.412000000 GHz 0m 2.412000000 GHz
100! MM\-‘WM‘-"\ WAMLMM.J\MJ\“ 100 me'mw'»»\ = SN L
Bl 2
F 2 y
£l
i I P Mot g o i AN
| o S o o
500 + 20 +
50 |-60.
-70. -70.
lCenter 2.412 GHz Span 30 MHZ] P lCenter 2.412 GHz Span 30 MHZ] P
Res BW 100 kHz #VBW 300 kKHz Sweep 2.933ms 3000000 ,f‘ﬂ; Res BW 100 kHz #VBW 300 kKHz Sweep 2.933ms 3000000 ,f‘ﬂ;
|auto Man |auto Man
Occupied Bandwidth Total Power 14.8 dBm Occupied Bandwidth Total Power 14.6 dBm
17.537 MHz Freqotet 17.532 MHz Freqotet
Transmit Freq Error 6.906 kHz OBW Power 99.00 % OHz Transmit Freq Error 5.430 kHz OBW Power 99.00 % OHz
x dB Bandwidth 15.14 MHz x dB -6.00 dB x dB Bandwidth 15.15 MHz x dB -6.00 dB
s — s p—
802.11n-HT20 Chain 0-Low channel 802.11n-HT20 Chain 1-Low channel
RL RE 500 A SENSE:PULSE IGHALTO |03:44:58PM Oct 28, 2017 RL RE 500 A SENSE:PULE IGHALTO |04:16:13PM Oct 28, 2017
Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radio Std: None Frequency Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radio Std: None Frequency
5= Trig:FreeRun AvglHold: 11 5= Trig:FreeRun AvglHold: 11
WEGaindow  SAtten: 30 dB Radio Device: BTS WEGaindow  SAtten: 30 dB Radio Device: BTS
Mkr1 2.43829 GHz Mkr1 2.43829 GHz
Ref Offset 0.7 dB. Ref Offset 0.7 dB.
0 deiaiv__Ref 20.00 dBm -0.11326 dBm| 0 deiaiv__Ref 20.00 dBm -0.046454 dBm|
a1 | og
100 .l Center Freq| 100 .1 Center Freq|
000 = T 2437000000 GHz 000 = 2437000000 GHz
. I ncaia) PMWMMM P Mo Hn___\‘,,mmﬂ.»’\m\ NWMMLM
- 200 T -200
30 _f A 30 il
P T S T e rreni
50.0| 00
|-E0.0 600
-70.0 -70.0
Center 2.437 GHz Span 30 MHZ] oFs Center 2.437 GHz Span 30 MHZ] oFs
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg
Man Man
Occupied Bandwidth Total Power 16.9 dBm Occupied Bandwidth Total Power 16.9 dBm
17.543 MHz Freqoeet 17.551 MHz Freqoeet
Transmit Freq Error -8.441 kHz OBW Power 99.00 % OHz Transmit Freq Error 1,677 kHz OBW Power 99.00 % OHz
x dB Bandwidth 15.14 MHz x dB -6.00 dB x dB Bandwidth 15.16 MHz x dB -6.00 dB
vsc — vsc p—
802.11n-HT20 Chain 0-Middle channel 802.11n-HT20 Chain 1-Middle channel
RL RE 500 A N s ;: A ;Jszunmnn . TGHALTO R[Iz.iﬁ.dgl:u::[zﬂ,zn? Frequency RL RE 500 A N SEN ;: P ;Jszunmnn e IGHALTO Rn:la.;s:u::tzs,zn? Frequency
enter Freq: 2 adie Std: Nene enter Freq: 2 adie Std: Nene
Center Freq 2.462000000 GHz - m;t;m;“ AvaHal: 1 Center Freq 2.462000000 GHz - m;t;m;“ Avglhalds
WFGaindlow  Atten: 30 dB Radio Device: BTS WFGaindlow  Atten: 30 dB Radio Device: BTS
Mkr1 2.46329 GHz Mkr1 2.46326 GHz
Ref Offset 0.7 dB. Ref Offset 0.7 dB.
0 deiaiv__Ref 20.00 dBm 0.18540 dBm 0z __Ref 20.00 dBm -0.095545 dBm|
a1 | og
100 1 Center Freq| 100 ’1 Center Freq|
o PR Y WO Lo | 2 GHz o OGN e o e o Y 2 GHz
sl e o) B )
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30 W"J/ e e - v
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Center 2.462 GHz Span 30 MHZ] oFs Center 2.462 GHz Span 30 MHZ] oFs
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms 3000000 ;ﬁg
Man Man
Occupied Bandwidth Total Power 17.1dBm Occupied Bandwidth Total Power 16.9 dBm
17.535 MHz Freqoeet 17.528 MHz Freqoeet
Transmit Freq Error -5.492 kHz OBW Power 99.00 % OHz Transmit Freq Error -12.677 kHz OBW Power 99.00 % OHz
x dB Bandwidth 15.14 MHz x dB -6.00 dB x dB Bandwidth 15.15 MHz x dB -6.00 dB
s m— s m—
802.11n-HT20 Chain 0-High channel 802.11n-HT20 Chain 1-High channel
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5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any

of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525  2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

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

Page 27 of 66

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




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:2AKL2-N44WEC _ Report No.: LCS170911108AE1

5.5.2. 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/AVG
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP/AVG
Start ~ Stop Frequency 30MHz~1000MHz / RB 100kHz for QP/AVG

5.5.3. 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.
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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.

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 is 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.
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--- 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 (£ 45°) 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.

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 is 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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5.5.4. Test Setup Layout

For radiated emissions below 30MHz
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EUT -'+
SPA/Receiver
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Below 1GHz

——1
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}_—>Sm&1m *ﬁ{ | | —Horn Antenna
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. lm 1.5m SPA/Receiver

. e-am oo

aog

T I

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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5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

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

Temperature 24.5C Humidity 56.2%
Test Engineer Jayden Zhuo Configurations 802.11b/g/n
Freq. Level Over Limit Over Limit Remark
(MH2z) (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.

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

24.5C 56.2%

802.11b (High CH)

Temperature Humidity

Test Engineer Jayden Zhuo Configurations

Test worst result for 802.11b (High Channel) @Chain 0

Lewvel (dBuv/im)

30

70

60

FCC|CLASS-B

50

40

30

20

10

(1}

30 50 100 200

Frequency {(MHz)

500 1000

pol: YERTICATL
Freq Reading CabLos Antfac Measured Limit Owver Femark
MH= dEuv dE dEBE/m dBEuV/ m dBuv/m dE
1 s0.49 9.78 0.4%9 1z.50 Z2.77 40.00 -17.23 oF
= 10&6.01 11.17 o.&a3 1Z.61 =24 .46 43.50 -12.04 F
3 1%96.51 =21.41 o.2a 10.57 3=2.574 43.50 —-10.56 F
4 3Z5.860 12.231 1.04 13.55 34 .50 4&.00 —-11.50 F
=1 653,47 1a.38 1.a7 12.68 3ae.73 4&.00 —2.27 F
=3 275.75 1z.70 1.85 21.58 37 .13 54.00 —-1&a.37 F

Hote: 1. All readings are Quasi-peak wvalues.
Z. Measured= Reading + Antenna Factor + Cable Loss

3. The emission that ate Z0db blow the offficial limit are not reported
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a0 Lewvel (dBuWim)

70

60
FCC|/CLASS- B

50

40 ! 2 4 6
30 1 z
20
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030 50 100 200 500 1000

Frequency {(NMHz)
pol: HORTZ2ONTAL

Freq FReading CablLos Antfas Measured Limit ©Over Remark

MH=z dBuv dB dE/m dBuv/ m dBuv/m dE
1 &4.59 14.38 0.5z 10.75 Z5. 65 40.00 -14.35 oF
= 1z29. 92z 1e.28 0.76 5. 94 5. 98 43.50 -17.52 oF
! 194651 24 .64 0.92& 10.57 36,17 43 .50 -7.33 oF
4 325 &0 Z2.83 1.04 13.55 37.48 4¢.00 -8.52 oF
5 492 _ 47 12.40 1.50 16.322 I0.29 45.00 -15.71 oF
& EE1.15 15. 92 1.687 12.687 IE.E26 4¢.00 -9.74 oF

HNote: 1. &A11 readings are Quasi-peak walues.
Z. Measured= Reading + Antenna Factor + Cakle Loss
3. The emission that ate 20db blow the offficsial limit are not reported

Note:

Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11b (High Channel) @
Chain 0.

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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5.5.8. Results for Radiated Emissions (Above 1GHZz)

(Worst Case at Antenna Chain 1)
802.11b
Channel 1/2412 MHz

3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 54.52 33.06 35.04 3.94 56.48 74.00 -17.52 Peak Horizontal
4824.00 41.95 33.06 | 35.04 3.94 43.91 54.00 | -10.09 | Average | Horizontal
4824.00 56.33 33.06 | 35.04 3.94 58.29 74.00 | -15.71 Peak Vertical
4824.00 39.99 33.06 | 35.04 3.94 41.95 54.00 | -12.05 | Average Vertical
Channel 6 / 2437 MHz
‘ Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 60.16 33.16 | 35.15 3.96 62.13 74.00 -11.87 Peak Horizontal
4874.00 41.85 33.16 | 35.15 3.96 43.82 54.00 -10.18 | Average | Horizontal
4874.00 52.63 33.16 | 35.15 3.96 54.60 74.00 -19.40 Peak Vertical
4874.00 39.28 33.16 | 35.15 3.96 41.25 54.00 -12.75 | Average Vertical
Channel 11/ 2462 MHz
. 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 58.85 33.26 | 35.14 | 3.98 60.95 74.00 -13.05 Peak Horizontal
4924.00 43.23 33.26 | 35.14 | 3.98 45.33 54.00 -8.67 | Average | Horizontal
4924.00 55.28 33.26 | 35.14 | 3.98 57.38 74.00 -16.62 Peak Vertical
4924.00 39.22 33.26 | 35.14 | 3.98 41.32 54.00 -12.68 | Average Vertical
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(Worst Case at Antenna Chain 0)

802.11g
Channel 1
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 57.23 33.06 | 35.04 3.94 59.19 74.00 -14.81 Peak Horizontal
4824.00 42.42 33.06 | 35.04 3.94 44.38 54.00 -9.62 | Average | Horizontal
4824.00 54.05 33.06 | 35.04 3.94 56.01 74.00 -17.99 Peak Vertical
4824.00 40.82 33.06 | 35.04 3.94 42.78 54.00 -11.22 | Average | Vertical
Channel 6
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 58.58 33.16 | 35.15 | 3.96 60.55 74.00 -13.45 Peak Horizontal
4874.00 42.23 33.16 | 35.15 | 3.96 44.20 54.00 -9.80 | Average | Horizontal
4874.00 54.24 33.16 | 35.15 | 3.96 56.21 74.00 -17.79 Peak Vertical
4874.00 42.10 33.16 | 35.15 | 3.96 44.07 54.00 -9.93 | Average | Vertical
Channel 11
: Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 58.59 33.26 | 35.14 | 3.98 60.69 74.00 -13.31 Peak Horizontal
4924.00 43.39 33.26 | 35.14 | 3.98 45.49 54.00 -8.51 | Average | Horizontal
4924.00 54.92 33.26 | 35.14 | 3.98 57.02 74.00 -16.98 Peak Vertical
4924.00 41.17 33.26 | 35.14 | 3.98 43.27 54.00 -10.73 | Average | Vertical
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(Combine with Antenna Chain 0 and Antenna Chain 1)

802.11n HT20

Channel 1
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 55.07 33.06 | 35.04 | 3.94 57.03 74.00 -16.97 Peak Horizontal
4824.00 43.26 33.06 | 35.04 | 3.94 45.22 54.00 -8.78 | Average | Horizontal
4824.00 53.48 33.06 | 35.04 | 3.94 55.44 74.00 -18.56 Peak Vertical
4824.00 39.09 33.06 | 35.04 | 3.94 41.05 54.00 -12.95 | Average | Vertical
Channel 6
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 58.62 33.16 | 35.15 | 3.96 60.59 74.00 -13.41 Peak | Horizontal
4874.00 43.76 33.16 | 35.15 | 3.96 45.73 54.00 -8.27 | Average | Horizontal
4874.00 54.92 33.16 | 35.15 | 3.96 56.89 74.00 -17.11 Peak Vertical
4874.00 41.64 33.16 | 35.15 | 3.96 43.61 54.00 -10.39 | Average | Vertical
Channel 11
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 58.82 33.26 | 35.14 | 3.98 60.92 74.00 -13.08 Peak Horizontal
4924.00 42.37 33.26 | 35.14 | 3.98 44.47 54.00 -9.53 | Average | Horizontal
4924.00 52.39 33.26 | 35.14 | 3.98 54.49 74.00 -19.51 Peak Vertical
4924.00 40.42 33.26 | 35.14 | 3.98 42.52 54.00 -11.48 | Average | Vertical
Notes:

1. Measuring frequencies from 9 KHz - 10" harmonic or 26.5GHz (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 26.5GHz (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.

4. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
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5.6. Conducted Spurious Emissions and Band Edges Test
5.6.1. 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)).

5.6.2. 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

5.6.3. 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 300 kHz

The spectrum from 9 kHz to 26.5GHz is investigated with the transmitter set to the lowest,

middle, and highest channels.

5.6.4. Test Setup Layout

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

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions

Temperature 245C Humidity 56.2%

Test Engineer Jayden Zhuo Configurations 802.11b/g/n
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RF Conducted Spurious Emissions

IEEE 802.11b

Chain O

SENGEPULE] JGNALTO 033053 PM Oct 28, 2017

SENE PULCE] ALIGH AUTO

§ RL RF 09 AC § RL E3 00 AL
#Avg Type: RMS TAE[{2345¢6|  Frequency #hvg Type: RMS Frequency
Center Freq 2.412000000 G:'I'zo_ = TrgeFreaRun Av;fﬂo‘lz:!mm o R Center Freq 13.015000000 ﬁﬂz;.g ) Trig:Freefin A"‘;!‘!ml"z;m
IFGain:Low  #Atten: 30 dB werlP FEPPP IFGainilow  BAften:30 dB
ReTOfiseto dB Mkr1 2.411 500 GHz|| ~ AutoTune et Ot dB MKr2 25.117 GHZz|| ~ AutoTune
i0dardy_Ref 20.00 dBm -0.315 dBm 10dardv__Ref 20.00 dBm -50.264 dB|
og og
Center Freq Center Freq
100 2412000000 GHz 100 134 GHz
1 A
om T ‘ om -
_LW-/"H ey StartFreq StartFreq
0o ’IM i - 2 GHz 0o 30.000000 MHz
f
w0 N I .
7 % Stop Freq StopFreq
| 2432000000 GHz 26.000000000 GHz
300 \L -300
a J/ CF Step| a CF Step
oo 7 Y aoovooomHzf | | 2567000000 GH:z
jH\" f/"L auto Man § |lue Man
00 4‘ =~ Wll.“'r 00
/ (nm
o M ol Freqomser | | FreqOffset
OHz 0Hz
7200 -700
iCenter 2.41200 GHz Span 40.00 MHz] tart 30 MHz Stop 26.00 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts es BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts)
usa STaTUS |»55 sTATUS
" ENETS SENSEPULE, JGATD  |(3-33:07 PMOCL 28, 2017 Frequency RL 500 AL SENEEPULSE] IGIAUTO_[03:33:18PM Ot 28, 2017 Frequency
#Avg Type: RMS TRAE[12348 #Avg Type: RMS TRACE[12345
Center Freq 2.437000000 GHz_ = TrigFreeRun M';FHJ::EM e o R Center Freq 13.015000000 GH_z ) Trig:Freefin M‘;!‘!m\“s;" o g RN
Fonnlon | #htter: 30 d5 verlP FRPF P Fosinlow | #Aen:30 dB WPFERPP
ReTOfiseto dB MKr1 2.436 500 GHz|| ~ AutoTune et Ot dB MKr2 26.701 GHz|| ~ AutoTune
i0dardy_Ref 20.00 dBm -0.303 dBm 10dardv__Ref 20.00 dBm -51.269 dB|
g og
Center Freq Center Freq
100 2 GHz 100 134 GHz
1 Al
om T ’ om 2
,wU"J"H by | StartFreg StartFreq
00 !JU { ) 2.417000000 GHz 100 30,000000 MHz
: { y \f :
. N A .
J ‘1' Stop Freq StopFreq
| 2457000000 GHz 26.000000000 GHz
300 \ -300
a CF Step| a CF Step
o i 5 4000000 MHz o 2597000000 GHz
Auto Man Auto Man
00 e “\' W 00
o
o0 b mﬂ"" Freqofiset| | | ... FreqOffset
OHz 0Hz
7200 -700
iCenter 2.43700 GHz Span 40.00 MHZ] tart 30 MHz Stap 26.00 GHz|
ffRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts] es BW 100 kHz #VBW 300 kHz Sweep 2.482 s (3001 pts)
usa STaTUS |»55 sTATUS
2 - L — D S35 Oet 28, 2017 Frequency RL 3 g A SEHEE PULGE] IGHAUTO | 03:35.04 PMOct 28, 2017 Frequency
#hvg Ty RMS TRME[] 2345 #Avg Ty RMS TRACE 5
Center Freq 2.462000000 G:,l.f, Fasi <5< Trig: Free Run Av;l'ﬂn‘l;:!‘lmm ot Center Freq 13.015000000 E,':,th 5= Trig:Free Run Au?ﬂa’hr;;"ﬂ e[ e
IFGainlaw  #Atten: 30 dB verfP PPPPE FGainlow  #Atten:30 dB oerP FRER P
ReTOfiseto dB Mkr1 2.461 490 GHz|| ~ AutoTune et Ofeto7 dB MKr2 25,672 GHz|| ~ AutoTune
i0dardy_Ref 20.00 dBm -0.374 dBm 10dardv__Ref 20.00 dBm -50.727 dB|
og og
Center Freq Center Freq
100 2 GHz 100 134 GHz
1 M
om om -
.‘J‘JWJJH aw‘l'"-'-ﬁ.,, StartFreq StartFreq
100 ’]‘N ‘i - 2 GHz 100 30.000000 MHz
"
- N I .
7 \' Stop Freq StopFreq
| 2482000000 GHz 26.000000000 GHz
300 \ -300
a CF Step| a CF Step
o 7 Y aoooooomrz | |° 2557000000 GHz
) P\
) FreqOffset Freq Offset
-B00 -B00
OHz 0Hz
700 700
iCenter 2.46200 GHz Span 40.00 MHZ] tart 30 MHz Stap 26.00 GHz|
#Res BW 100 kHz #VBIW 300 kHz Sweep 4.267 ms (8001 pts es BW 100 kHz #VEW 300 kHz Sweep 2.482 s (8001 pts]
s sTatus I»s:. staTus

2447 MHz — 2477 MHz 30 MHz - 26 GHz
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" ENETS SENSEPULE, JGUATD  |(H00:35PM O 28, 2017 Frequency RL 500 AL SENEEPULSE] IGIAUTO_[04.00:45PM Ot 25, 2017 Frequency
#Avg Type: RMS TRAE[12348 #Avg Type: RMS TRACE[12345
Center Freq 2.412000000 ?{’2‘205 FLH - ;,;‘;:‘;:T’;'j;“ M‘;}imvlgfmm “u:f E‘w: - : Center Freq 13.015000000 E;E:ZFL“‘ - I,f,fg:.': 5'5‘" M‘;fm\"g;m ':: ;‘rr:r:
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100 2412000000 GHz. 100 134 GHz
1
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oo oo 4
_UW"'Ml f"uuvuu_w StartFreq StartFreq
00 f"u ‘f 2. GHz 00 30.000000 MHz
0 1 0
- 7] i -
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\ 2432000000 GHz 26.000000000 GHz
300 Ul -300
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7200 -700
[Center 2.41200 GHz Span 40.00 MHz| tart 30 MHz Stop 26.00 GHz
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7200 -700
[Center 2.43700 GHz Span 40.00 MHz| tart 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts es BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts
= sratus [= sramus
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#hvg Type: RMS #Avg Type: RMS RACET 23456
Center Freq 2.462000000 G:,l.f,: Fast —+= Trig: Free Run Av;rnn'lsfmm s Center Freq 13.015000000 E,TM s~ Trig:Free Run Au?na'\‘zfmn T E'W_F:F:
IFGainLow  #Atten: 30 dB e IFGainlow  #Atten: 30 dB et
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L/ A
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o Vv \' Stop Freq o StopFreq
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" ENETS SENSEPULE, JGUATD  |(3-36:59PMOC 22, 2017 Frequency RL 500 AL SENEEPULSE] IGIAUTO__[03-37.00PM OCL28, 2017 Frequency
#Avg Type: RMS TRAE[12348 #Avg Type: RMS TRACE[12345
Center Freq 2.412000000 G:'I'zo_m = TrigFreeRun M;}amvl::ewm we :“ 456 Center Freq 13.015000000 E'PDI_ZFN ) Trig:Freefin A"\;:‘zm\‘-s;m e rlt 456
IFGain:Low #hrten: 30 dB oerff FPPPF IFGainil ow #Aten: 30 dB TP PRPPP
Auto Tune: Auto Tune:
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RL RF 09 AC SENSE:PULSE| IGNAUTO|OH:07:26 PM Oct 23, 2017 Frequency RL #F 500 AC SEHGE PULSE] IGHAUTO _[04:07:37 PM OCt 28, 2017 Frequency
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