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FCC -- TEST REPORT

Test Report No. : LCS180205041AEA

March 05, 2018
Date of issue

EUT ..o, . wireless router

Test Model............oooeeeviiien e : DHR-N2231M

Applicant........cccocviviiineinnen. : DCOM Technology CO., LTD

ADAIess.........ooveeveeeeerrrnnene. : 8004,Building 51,Block 2,Shangtang Songzi Park, Minzhi St.,
Longhua Dist, Shenzhen, China

Telephone........ccccoooieiiiins o

FaX.ooiieeeiie o

Manufacturer.......ccccc.ccoveeee. : DCOM Technology CO., LTD

AAAIeSS........ovoveeveeeeeeeeeans - 8004,Building 51,Block 2,Shangtang Songzi Park, Minzhi St.,
Longhua Dist, Shenzhen, China

Telephone........ccccooiiieiienns )

FaX.ooieeeeee -

Factory.....cccevevvceecvciieceene, : DCOM Technology CO., LTD

AAAIeSs.........covvveeeeeerrnnn, - 8004,Building 51,Block 2,Shangtang Songzi Park, Minzhi St.,
Longhua Dist, Shenzhen, China

Telephone........cccccovvvvvveennnnn. /

FaX..oooicei e, /

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: 2AD2H-N2231M Report No.: LCS180205041AEA

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

EUT . wireless router
Additional Model No. : DHR-N2230M, DHR-N2221M, DHR-N2220M
Model Declaration : PCB board, structure and internal of these model(s) are the same,

Only models name is different for these models, So no additional
models were tested.

Test Model : DHR-N2231M
Power Supply : INPUT: AC 100-240V, 50/60Hz, 0.5A
OUTPUT: DC 12V/1A
Hardware version 0 2.3
Software version 1.1
WLAN . Supported 802.11b/g/n20(HT20)/n40(HT40)
WLAN FCC Operation . IEEE 802.11b/g/n20(HT20):2412-2462MHz
Frequency IEEE 802.11n40(HT40):2422-2452MHz
WLAN Channel Number : 11 Channels for WIFI 20MHz Bandwidth(802.11b/g/n-HT20)

9 Channels for WIFI 40MHz Bandwidth(802.11n-HT40)

WLAN Modulation Technology ~ IEEE 802.11b/g/n20(HT20): DSSS(CCK,DQPSK,DBPSK)
IIEEE 802.11n(HT40): OFDM (64QAM, 16QAM,QPSK,BPSK)

Antenna Type And Gain : Chain 0: External Antenna 5.0dBi(Max.)
Chain 1: External Antenna 5.0dBi(Max.)
MIMO directional gain: 8.01dBi(Max.)

1.2. Host System Configuration List and Details

Manufacturer Description Model N?Ji:lselzr Certificate
1.3. External 1/0 Cable
I/O Port Description Quantity Cable
Charge Port 1 1.2m
RJ45 5 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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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M Report No.: LCS180205041AEA

1.4. Description of Test Facility

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 +2.96dB Q)
Radiation Uncertainty | 200MHz~1000MHz +3.10dB @
1GHz~26.5GHz +3.80dB (1)
26.5GHz~40GHz +3.90dB @
Conduction Uncertainty |: 150kHz~30MHz +1.63dB (@8]
Power disturbance : 30MHz~300MHz +1.60dB (@8]

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

FCC ID: 2AD2H-N2231M

Report No.: LCS180205041AEA

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.
802.11n Mode HT40: 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 4 2427 10 2457
5 2432 11 2462
6 2437 - -
IEEE 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 7 5427 10 —
5 2432 11 -
6 2437 -- --
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M __Report No.: LCS180205041AEA
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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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M Report No.: LCS180205041AEA

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 RF test command provided by application.

3.3. Special Accessories

Serial
Manufacturer Description Model Certificate
Number
Lenovo PC B470 -- DOC
Lenovo AC/DC ADAPTER | ADP-90DDB - 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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FCC ID: 2AD2H-N2231M

Report No.: LCS180205041AEA

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
§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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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AD2H-N2231M

Report No.: LCS180205041AEA

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

el

L

R e

Spectrum Analyzer

5.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.1.6. Test result

]

(Note: Chain 0 and Chain 1 are the same 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
802.11n
5 5 1 100 0 0.010
-HT40
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Report No.: LCS180205041AEA

Test plot of On Time and Duty Cycle(Chain 0)

Spectrum Analyzer - Swopt SA

10:05:09 M Mar 02, 2018

R
Center Freq 2.437000000 GHz Tac[io3ase |  Frequency #vg Type: Log-Pur Frequency
PNO: Fast_—+~ 1" TRE | Fast == Trig:Free Run TYFE WA
FGainlow  HAten: 40 dB P FPPPP T an: 40 48 e T
Auto Tung Auto Tung
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm

Log Log
2 CenterFred || 0 Center Freq
10 2437000000 GH: 100 2437000000 GH:

an

! StartFre( StartFreq
2 2437000000 GHy  [|"*°° 2437000000 GH

-300 -300

4 00
- stopFreq |l StopFreq
2437000000 GH: 2437000000 GH:

501 -60.0
Center 2.437000000 GHz Span 0 Hz cFstey [[center 2.437000000 GHz Span 0 Hz CF Steg]
|[Res BW 8 MHz #VBW 50 MHz Sweep 20,27 ms (8001 pts)| 8.000000 MH{ [|Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts) 8000000 MH:
Y FUNCTION FUNCTION WIDTH FUNCTIOMVALUE ~ ~ jaute Mav| MKR MODE TAC SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~ jruto Mav|
Freq Offse Freq Offse
OH OH

Swopt S

RL Mo 2 RL
Center Freq 2.437000000 GHz efi2345s|  Frequency Center Freq 2.437000000 GHz ] Avg Type: Log-Pur Frequency
PHO: Fasi =+~ Trig:Free Run P8 (Wil PNG: Fast =5~ Trig:Free Run TYFE et
FGainlow  HAten: 40 dB P FPPPP T an: 40 48 e T
Auto Tung Auto Tung
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
o Center Fred a0 Center Fred
10 2437000000 GH: 100 2437000000 GH:
000
" " . " " "
StartFreq e - o v w StartFreq
2 2437000000 GH{ || °° 2437000000 GH
-300 -300
-4 -400
5 StopFreq |l . StopFreq
2437000000 GH: 2437000000 GH:
Hl -60.0
(Center 2.437000000 GHz ‘Span 0 Hz cFste [[center 2.437000000 GHz 'Span 0 Hz CF Steg
|[Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts)| 8.000000 MH{ ||Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts) 8000000 MH;
FUNCTIOM FUNCTION WIDTH FUNCTIONVALUE & fute Mar| MKR MODE TAC SCL| FUNCTION FUNCTION WIDTH FUNCTIOMVALUE & fute Mar|
Freq Offse Freq Offse
OH: OH:

802.11n-HT20

802.11n-HT40

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

Page 13 of 71




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AD2H-N2231M

Report No.: LCS180205041AEA

Test plot of On Time and Duty Cycle (Chain 1)
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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..
Page 15 of 71




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M Report No.: LCS180205041AEA

5.2.6. Test Result of Maximum Conducted Output Power

Temperature 24.6°C Humidity 48.4%
Test Engineer Wilson Hong Configurations 802.11b/g/n
Measured Peak Output Power -
Test Mode | Channel Fr((el\(}#_'ezr)lcy (dBm) é_dlrg;s Verdict
Chain0 Chainl Sum
IEEE 1 2412 19.65 19.97 /
802 11b 6 2437 20.49 20.09 / 30 PASS
' 11 2462 20.28 20.02 /
IEEE 1 2412 21.33 19.94 /
802.11g 6 2437 21.22 20.01 / 30 PASS
' 11 2462 20.44 19.74 /
IEEE 1 2412 21.14 20.32 23.76
802.11n 6 2437 19.89 20.16 23.04 27.99 PASS
HT20 11 2462 19.77 19.48 22.64
IEEE 3 2422 20.42 20.53 23.49
802.11n 6 2437 20.01 20.25 23.14 27.99 PASS
HT40 9 2452 19.90 20.67 23.31
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;
13.5Mbps at IEEE 802.11n HT40;
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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

el

B A - -

EUT

]

Spectrum Analyzer

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 24.6°C Humidity 48.4%
Test Engineer Wilson Hong Configurations 802.11b/g/n
Measured Peak Power Spectrum Limits
Test Frequency Density .
Mode Channel (MH2) dBM/30KHz (dBmZ/;BOKH Verdict
Chain0 Chainl Sum
IEEE 1 2412 -13.637 -13.468 /
802.11b 6 2437 -13.516 -13.446 / 8 PASS
) 11 2462 -14.302 -14.219 /
IEEE 1 2412 -19.214 -19.399 /
802.11g 6 2437 -19.690 -19.759 / 8 PASS
) 11 2462 -20.051 -19.757 /
IEEE 1 2412 -18.426 -18.837 -15.62
802.11n 6 2437 -18.933 -19.320 -16.11 5.99 PASS
HT20 11 2462 -19.183 -19.526 -16.34
IEEE 3 2422 -22.380 -22.424 -19.39
802.11n 6 2437 -23.222 -23.404 -20.30 5.99 PASS
HT40 9 2452 -22.340 -22.265 -19.29
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;
13.5Mbps at IEEE 802.11n HT40;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 (Nan), Where Ny is the number of transmit antennas.
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Center Fre( Center Freq
1 2437000000 GH | ! 2437000000 GH
o o
StartFreq| StartFreq|
00 2407000000 GH{ [ 05 2407000000 GH
200 4’ 20 4!
- Stop Freq - Stop Freq
el W[‘!‘M‘JI‘MI‘HMPFM'MMM 2.467000000 GH il et | o et 2.467000000 GH
300 -300
| |
CF Step CF Step|
o0 { sooocoomr] | ° I £.000000 MH;
\ || Mar| \ |t Mar|
00 J] \M 00 / 1\7\
I TRPYE N e b Freq0115:1 O PR Ll ,,___.] Freq0115:1
-0o0 -0o0
|Center 2.43700 GHz Span 60.00 MHz |Center 2.43700 GHz Span 60.00 MHz
jiRes BW 30 kHz #VBW 100 kHz Sweep 63.27 ms (1001 pts) jiRes BW 30 kHz #VBW 100 kHz Sweep 63.27 ms (1001 pts)
- [ - [
802.11n-HT40 Chain 0-Middle channel 802.11n-HT40 Chain 1-Middle channel
i ERETI SN PALE FLIGNATO 00405 2 03, 2018 Frequancy RL RS SENSEFULSE L T ¥ T e —
Avg Type: Log-Pur TAE[23456 Avg Type: Log-Pur TRace
Center Freq 2.452000000 G:El e Trig:FreeRun m:w!l': ey e IEE R Center Freq 2.452000000 G:El e Trig:FreeRun m:w!l': ey e IEE R
\FGaimLow  AAtten: 30 4B verlf PRPFP \FGaimLow  AAtten: 30 4B verlf PRPFP
Auto Tung Auto Tune
Mkr1 2.455 48 GHz Mkr1 2.453 86 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
{ggBia_Ref 2000 dBm -22.340 dBm {ggBia_Ref 2000 dBm -22.265 dBm
Center Fre( Center Freq
1 2452000000 GH ! 2452000000 GH
o o
StartFreq| StartFreq|
00 2422000000 GH{ [ 05 2422000000 GH
ry 'y
20 20
Stop Freq M N Stop Freq
i
bl MWM#IMMMWMM 2482000000 GH Sttt T gt 2482000000 GH
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| |
w CF Step Il L CF Step|
w0 L soooooomrq | " R 6000000 MH
\ |t Mar| ‘l. auto Mar]
00 J 11\- 00 7 ‘\
00 Iisngllsiol I |.|l1_".J Frerﬁ'osf 00 bt L,,‘k",pﬂ i Pl Frerﬁ'osf
-0o0 -0o0
|Center 2.45200 GHz Span 60.00 MHz |Center 2.45200 GHz Span 60.00 MHz
piRes BW 30 kHz #VBW 100 kHz Sweep 63.27 ms (1001 pts) piRes BW 30 kHz #VBW 100 kHz Sweep 63.27 ms (1001 pts)
= [r— = [r—

802.11n-HT40 Chain 0-High channel

802.11n-HT40 Chain 1-High channel
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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

i
- - -

(]

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 24.6°C Humidity 48.4%
Test Engineer Wilson Hong 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 9.165 9.167
IEEE 802.11b 6 2437 9.167 9.167 0.500 PASS
11 2462 9.167 9.168
1 2412 16.41 16.41
IEEE 802.11g 6 2437 16.40 16.42 0.500 PASS
11 2462 16.43 16.40
1 2412 17.62 17.63
'EE'fﬁ%-ll” 6 2437 17.62 17.63 0500 | PASS
11 2462 17.64 17.63
3 2422 36.33 36.37
'EEiﬁ%'“” 6 2437 36.33 36.17 0500 | PASS
9 2452 36.13 36.39
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; 13.5Mbps at IEEE 802.11n HT40;
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Test plot of 6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW

Agilent Spoctrum An

RL RE 509 AC | E= | ALTGN ALTO 02:10:07 PM Mar 05, 2018 Frequency RL 50 & | | 02:50-03 PM Mar 05, 2018 Frequency
Center Freq: 2.412000000 GH: Radio Std: N 2.412000000 GH: Radio Std: N
Center Freq 2.412000000 GHz . T;::;'u:e;"n A'IIH:H " adie lone Center Freq 2.412000000 GHz | T Free A'IIH:H " adie lone
HIFGainLow RAtten: 30 dB Radio Device: BTS HIFGainLow RAtten: 30 dB Radio Device: BTS
Mkr1 2.4105 GHz| Mkr1 2.4105 GHz|
Ref Offset 7.01 dB Ref Offset 7.01 dB
odmiay  Ref 2000 dBm 6.9587 dBm| odmiay  Ref 2000 dBm 7.2925 dBm|
Log ‘1 Log ‘1
Center Freq CenterFreq
o) IO N v 2.412000000 GH] ff 00 e S v 2.412000000 GH
/ \ J Y,
00 )/./ 1 ¥ \ 1 00 (P/_/ ! ~
200 -20.0 7
00 7 \../)/ M\‘w"" 00 N M \J
. = Wy e o™ R
500 500
-E00 -E00
-700 -700
Center 2.412 GHz Span 30 MHz| crst Center 2.412 GHz Span 30 MHz| crst
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 Wil es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 Wi
lAuta Mary lAuta Mary
Occupied Bandwidth Total Power 23.7 dBm Occupied Bandwidth Total Power 24.0 dBm
12.739 MHz Freqotted 12.962 MHz Freqotted
Transmit Freq Error 42.311 kHz OBW Power 99.00 % OHz Transmit Freq Error 31.304 kHz OBW Power 99.00 % OHg
x dB Bandwidth 9.165 MHz x dB 6,00 dB x dB Bandwidth 9.167 MHz x dB 6,00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11b Chain 0-Low channel 802.11b Chain 1-Low channel

Agilent Spectrum Analyzer - Occupied BW

Agilent Spoctrum An

RL RE s0@ ac | ES E| ALTGN AUTO 012:15:05 PM Mar 05, 2018 Frequency RL 50 & 02:51:24 PM Mar 05, 2018 Frequency
Center Freq: 2437000000 GH: Radio Std: N 2. Radio Std: N
Center Freq 2.437000000 GHz . T;::;'u:e;"n A'IIH:H " adie lone Center Freq 2.437000000 GHz | T Free ol adie lone
HFGain:Low #Atten: 30 dB Radio Device: BTS HFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4355 GHz Mkr1 2.4355 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
10dBidiv___ Ref 20.00 dBm 7.8012 dBm| 10dBidv_ Ref 20.00 dBm 7.3840 dBm|
Log ‘1 Log ‘1
Center Freq| h{ Center Freg|
00 '.r‘V" D) WM\/ 2437000000 GHY || 000 7 P il i 2V \/ 2437000000 GH]
100 . 100 v 4
200 /)/ Nk' 00 . /Jl/ ‘_\h\l\
o /] AN ~ 0 = W _—
400 M 400 W
500 500
-£0.0 -£0.0
-70.0 -70.0
[Center 2.437 GHz Span 30 MHz| CFS [Center 2.437 GHz Span 30 MHz| CFS
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 24.5 dBm Occupied Bandwidth Total Power 24.1 dBm
13.057 MHz — 13.007 MHz —
Transmit Freq Error 45,954 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 45,717 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 9.167 MHz x dB -6.00 dB x dB Bandwidth 9.167 MHz x dB -6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11b Chain 0-Middle channel 802.11b Chain 1-Middle channel

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW
AL RE 509 AL SN S ALIGNALTO __|02:15:19 PM Maf 05, 2018 Frequancy AL RE o0 e Frequency
Center Freq; 2.462000000 GH: Radio Std: N ;2. N
Center Freq 2.462000000 GHz - T;::;fuﬁiun Avg|H:Id " adie lone Center Freq 2.462000000 GHz | Thgree ' ol lone
HFGain:Low #Atten: 30 dB Radio Device: BTS HFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4605 GHz Mkr1 2.4605 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
10dmiav___Ref 20.00 dBm 7.5960 dBm| 10dmiav___Ref 20.00 dBm 7.3189 dBm|
Log ‘1 Log .1
Center Freq| Center Freg|
o 7 PP N s Y Ve 2.462000000 GH7 [ 01 7 PEVETLCEN M%\/ 2.452000000 GH3
100 W . . 100 .
00 /-ff/ m‘m\ 200 i h\"m
. I, VAN . N ™
DT i T i v
400 400
500 500
0.0 0.0
-70.0 -70.0
Center 2.462 GHz Span 30 MHz] P Center 2.462 GHz Span 30 MHz] P
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 24.3 dBm Occupied Bandwidth Total Power 24.0 dBm
13.028 MHz — 13.050 MHz —
Transmit Freq Error 41.647 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 45,031 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 9.167 MHz x dB -6.00 dB x dB Bandwidth 9.168 MHz x dB -6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

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 - Occupied BW

Agilent Spoctrum An

AL RE 0R _AC | S ALTGN ALTO 02:17:55 PM Mar 05, 2018 Frequency RL 50 & | E 02:53:42 PM Mar 05, 2018 Frequency
Center Freq: 2.412000000 GH: Radio Std: N Center Freq: 2.412000000 GH: Radio Std: N
Center Freq 2.412000000 GHz - T;::;'u:e;"n A'IIH:H " adie lone Center Freq 2.412000000 GHz - T::;’ﬂ: -2 A'IIH:H " adie lone
HEGaindow  HAtten: 30 dB Radio Device: BTS HEGaindow  HAtten: 30 dB Radio Device: BTS
Mkr1 2.41287 GHZ Mkr1 2.4129 GHZ
Ref Offset7.01 dB Ref Offset7.01 dB
0deidy__Ref 20.00 dBm 0.30172 dBm) 0deidy__Ref 20.00 dBm -0.99565 dBm)
og og
.1 Center Freq '1 Center Freq
00 | S Py 2412000000 GHY || 000 e et 2412000000 GH]
100 100 . k‘h
200 ,,‘,.r"' ™ 0 7 I
D R l i = i \""fw v
00 a0 [P
200 200
-£0.0 -£0.0
-70.0 -70.0
[Center 2.412 GHz Span 30 MHz| CFS [Center 2.412 GHz Span 30 MHz| CFS
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ:
lAuto Mar| lAuto Mary
Occupied Bandwidth Total Power 20.0 dBm Occupied Bandwidth Total Power 18.6 dBm
16.405 MHz FreqOfses 16.384 MHz Freqofses
Transmit Freq Error -85Hz OBW Power 99.00 % 0Hg Transmit Freq Error 5.565 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 16.41 MHz x dB -6.00 dB x dB Bandwidth 16.41 MHz x dB -6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11g Chain 0-Low channel 802.11g Chain 1-Low channel

Agilent Spectrum Mul:uw llc(uwrd BW
RL

Agilent Spectrum
RL

LGN 0215 PS5 | thuecs, 0is
Center Freq 3437000000 GHz | Gantarfres: 2437000000 G Radie Std: None requency Center Freq 2.437000000 GHz Radio St N requency
== Trig:Free Run Avg|Hold: 11 —— ==
HFGain:Low #Atten: 30 dB Radio Device: BTS HFGain:Low Radio Device: BTS
Mkr1 2.43763 GHz Mkr1 2.43607 GHz]
Ref Offset 7.01 dB Ref Offset 7.01 dB
0deidy__Ref 20.00 dBm 0.13628 dBm 0deidy__Ref 20.00 dBm -1.0051 dBm
og og
.T Center Freq .1 Center Freg|
000, ey = 2.437000000 GHZ | 000 e 2.437000000 GH4]
100 + + 100 . .
-200 "Jr )j K— -200 Jf‘ L“,H
hy
o0 \ o0 T,
e VR g
400 400 —’M”ﬁMf M“\J\‘"{\"
500 500
0.0 0.0
-70.0 -70.0
Center 2.437 GHz Span 30 MHz| p Center 2.437 GHz Span 30 MHz| p
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 19.8 dBm Occupied Bandwidth Total Power 18.6 dBm
16.406 MHz FreqOfses 16.420 MHz Freqofses
Transmit Freq Error 1.676 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 670 Hz OBW Power 99.00 % 0Hg
x dB Bandwidth 16.40 MHz x dB 6.00 dB x dB Bandwidth 16.42 MHz x dB 6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11g Chain 0-Middle channel 802.11g Chain 1-Middle channel

Al Spectrum Aniyzar - (lc(u d BW

Agilent Spectrum Mul:uw [lc(uwrd BW

ALIGNALTO  |02:35:44 PM Mat U5, 2018 Frequency S Abia 05, 2015 Frequency
Cznlszre 2 462000000 GHz Radio Std: None Center Freq: 2 462000000 GHz dem Std: Nene
Center Freq 2 46200000“ GHz = | Trig: Free Run AvglHold>1H Center Freq 2. 46200000“ GHz = | Trig: Free Run AvglHold: 111
HIFGain:Low #Atten: 30 dB Radic Device: BTS HIFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.46263 GHz Mkr1 2.46287 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
0deidy__Ref 20.00 dBm -0.65815 dBm 0deidy__Ref 20.00 dBm -1.2395 dBm
og og
.1 Center Freq| .1 Center Freg|
00| o A oA . 2.462000000 GH  ff 000! P F.W 2.462000000 GHZ
100 /j k\- 100 ﬁ -
200 /J -200 /
300 300 .
oo T il MR (Y | Y ool R N
500 500
0.0 0.0
-70.0 -70.0
Center 2.462 GHz Span 30 MHz p Center 2.462 GHz Span 30 MHz p
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 19.2 dBm Occupied Bandwidth Total Power 18.4 dBm
16.413 MHz — 16.377 MHz —
Transmit Freq Error -3.791 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 316 Hz OBW Power 99.00 % 0Hg
x dB Bandwidth 16.43 MHz x dB .00 dB x dB Bandwidth 16.40 MHz x dB .00 dB
usc Igsma1us €IRF Alignment Failure usc U smarus €RF Alignment Failure

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 - Occupied BW

Agilent Spectrum Analyzer

E

RL RF 509 AC | g ALTGN ALTO 012:36:54 PM Mar 05, 2018 RL RF [ SENSE: | '57.28 PM Mar (5, 2018
Center Froq 2.412000000 GHz Ganter Fregq: 2412000000 GHz Radio Sté: None Freauency | [ Conter Freq 2412000000 GHz Center Frag: 2.H12000000 GHz Radio Std: Nons Frequency
St = Trig: Free Run AvglHold: 11 St &= Trig:Free Run AvglHold: 111
MEGainlow | RAtten: 30 dB Radio Device: BTS MFGaindow | WAtten:30 dB Radio Device: BTS
Mkr1 2.41137 GHz Mkr1 2.41263 GHz
Ref Offset7.01 dB Ref Offset 7.01 B
lodma __Ref 20.00 dBm 0.24965 dBm| 10d8idy _ Ref 20.00 dBm -0.66740 dBm
og T og
’1 CenterFreq || '° .1 Center Frei
oo RPN = F AT p——— 2412000000 GHe I 000 T e e [ T Yy Y 2412000000 GH
100 . 100 4
00 A B Vil Y
0 I AN o0 i N
P e e Py wofetcdiones’ B
20 ] 0 ]
0.0 0.0
-70.0 -70.0
[Center 2.412 GHz Span 30 MHz| CF steq [Center 2.412 GHz Span 30 MHz, CF Stef
'es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 MH3 ‘Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 MH
lAuto Mar| Auto Ma
Occupied Bandwidth Total Power 19.6 dBm Occupied Bandwidth Total Power 18.8 dBm
17.566 MHz P 17.573 MHz p—
Transmit Freq Error 13.887 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 13.045 kHz OBW Power 99.00 % OH:
x dB Bandwidth 17.62 MHz x dB -6.00 dB x dB Bandwidth 17.63 MHz x dB -6.00 dB
usc U starus €3RF Alignment Failure sc Igs7a1us IRF Alignment Failure

802.11n-HT20 Chain 0-Low channel 802.11n-HT20 Chain 1-Low channel

Agilent Spectrum Analyzer - Dccupied BW. Agilent Spectrum Analyzer - Occupis
o ENETS 3 ALIGN, EEETTEN - CEED 5
Center Freq 2.437000000 GHz Center Freq 2.437000000 GHz Radio Std: None requancy Center Freq 2.437000000 GHz raquency
== Trig:Free Run Avg|Held: 111 == Trig:
HFGain:Low #Atten: 30 dB Radio Device: BTS HIFGainLow fAtten: 30 dB Radio Device: BTS
Mkr1 2.43637 GHz Mkr1 2.43637 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
0deidy__Ref 20.00 dBm -1.1951 dBm 10d8idy _ Ref 20.00 dBm -0.87086 dBm
0g T °g |
.1 CenterFreq || '° .1 Center Frei
0m ey e et o] 2.437000000 GH  ff 000! ey 2437000000 GH:
100 . 100 4
h,
200 Y -200
a0 / \ww\_ 00 Vi 3 C
100 redtanesy fonpta,ng) w00 Pt i L0
500 £00
0.0 0.0
-70.0 -70.0
Center 2.437 GHz Span 30 MHz| p Center 2.437 GHz Span 30 MHz| s
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| 3000000 r\;ﬂ: Res BW 100 kHz #VBW 300 kHz Sweep 2.933ms 3000000 gﬁf
lAuto Man| Aute Mar
Occupied Bandwidth Total Power 18.4 dBm Occupled Bandwidth Total Power 18.7 dBm
17.567 MHz — 17.568 MHz Freqoned
Transmit Freq Error 15.306 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 14.456 kHz OBW Power 99.00 % OH:
x dB Bandwidth 17.62 MHz x dB 6.00 dB x dB Bandwidth 17.63 MHz x dB -6.00 dB
usc U starus €3RF Alignment Failure sc Igs7a1us IRF Alignment Failure

802.11n-HT20 Chain 0-Middle channel 802.11n-HT20 Chain 1-Middle channel

Agilent Spectrum Analyzer - Occupied BW

Agilent Spectrum Analyzer - Occupied BW
L NETES 3 ALIGNALTO

o 02:39.05 PM Mai 05, 2018 Frequancy RL RF 0 LE 5 PMIOD, 2016 Frequency
Center Freq: 2.462000000 GHz Radio Std: Nene Center Freq: 2.462000000 GHz Radio Std: None
Center Freq 2.462000000 GHz | Taaree 2 vl 1 Center Freq 2.462000000 GHz ) Tt Free 2 Avgald: 11
WFGainLow  WAtten: 30 dB Radio Device: BTS WFGainLow  AAtten:30 dB Radio Device: BTS
Mkr1 2.46137 GHZ Mkr1 2.46137 GHZ
Ref Offset7.01 dB Ref Offset 701 dB
lodma __Ref 20.00 dBm -1.2817 dBm| 10d8idy _ Ref 20.00 dBm -1.5864 dBm
og og |
Center Freq 10 .1 Center Fre
00 Pop— = 2462000000 GH{ || 000 X 2462000000 GH
100 -10.0 .
00 h 200 b,
00 7 N 300 ,-J’ \m
100 fosfhessicn e’ R T 100 prtamettte! it LY
200 00
-£0.0 -£0.0
-70.0 -70.0
[Center 2.462 GHz Span 30 MHz| CFS [Center 2.462 GHz Span 30 MHz, CFS
es BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| soocmeien |izRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms| Jcon e
lAuto Mar| Auto Mar
Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 18.0 dBm
17.571 MHz rreqoned 17.570 MHz —
Transmit Freq Error 13.729 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 13.844 kHz OBW Power 99.00 % OH:
x dB Bandwidth 17.64 MHz x dB -6.00 dB x dB Bandwidth 17.63 MHz x dB -6.00 dB
usc Igsma1us €IRF Alignment Failure usc Iy sta1us I RF Alignment Failure

802.11n-HT20 Chain 0-High channel 802.11n-HT20 Chain 1-High channel

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 27 of 71




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M Report No.: LCS180205041AEA

Test plot of 6 dB Bandwidth

Agilent Spoctrum An

Agilent Spectrum Analyzer - Occupied BW

— T = = SLIGALTE (024017 B Mar 05, 2015 Frequency RL 50 | 3 L2:01:23 Pbia 05, 2010 Frequency
Center Freq: 2.422000000 GH: Radio Std: N Center Freq: 2.422000000 GH: Radio Std: N
Center Freq 2.422000000 GHz . T;::;'u:e;"n A'IIH:H " adie lone Center Freq 2.422000000 GHz . T::;’ﬂ: -2 A'IIH:H " adie lone
HEGaindow  HAtten: 30 dB Radio Device: BTS HEGaindow  HAtten: 30 dB Radio Device: BTS
Mkr1 2.42416 GHZ Mkr1 2.42416 GHZ
Ref Offset7.01 dB Ref Offset7.01 dB
l0d8idy__ Ref 20.00 dBm -3.7504 dBm) l0d8idy__ Ref 20.00 dBm -3.8713 dBm)
0g 0g
3 Center Fre| 3 Center Fre|
'y 'y
00 ' 2422000000 GHY || 000 ¢ 2422000000 GH]
100 P it il 1 I \ﬁ-"‘v-nrbr'.‘! 100 T it it 1 I ~ “‘!"""f-ﬂ—a.‘_lL
200 -200
20 - / A ' 20 ,J \
4010 [ttt s, e " oo [ Py N, "
200 + 200
-£0.0 -£0.0
-70.0 -70.0
[Center 2.422 GHz Span 60 MHz| CFS [Center 2.422 GHz Span 60 MHz| CFS
es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ:
lAuto Mar| lAuto Mary
Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 19.1 dBm
35.877 MHz rreqoned 35.877 MHz rreqoned
Transmit Freq Error 16.910 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 15.429 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 36.33 MHz x dB -6.00 dB x dB Bandwidth 36.37 MHz x dB -6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11n-HT40 Chain 0-Low channel 802.11n-HT40 Chain 1-Low channel

Agilent Spectrum Analyzer - Dccupied BW. Agilent Spectrum
AL 3 500 AL 3 ALIGNALTO | 02:41:22 PM Mat 05, 2018 F AL 0: I Mar 05, 2018 F
Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz Radie Std: None requency Center Freq 2.437000000 GHz Radie Std: None requency
== Trig:Free Run Avg|Hold: 11 ==
HFGain:Low #Atten: 30 dB Radio Device: BTS HFGain:Low Radio Device: BTS
Mkr1 2.44054 GHz] Mkr1 2.4391 GHz
Ref Offset 7.01 dB Ref Offset 7.01 dB
l0d8idy__ Ref 20.00 dBm -4.4103 dBm l0d8idy__ Ref 20.00 dBm -4.1281 dBm
og og
1 Center Freq| 1 Center Freg|
0.00] Ax 2.437000000 GH4 0.00] % 2.437000000 GHZ
100 M—ww“’*’“““ﬂ I ‘-"“-‘Mww“w‘] 0o — i T ﬁw'--'-r--.-..,,.-—..hlL
200 -200
300 j \ 300 JJ \
o 5 7
100 prati s ot R 0.0 pros g g P
500 . 500
0.0 0.0
-70.0 -70.0
Center 2.437 GHz Span 60 MHz| p Center 2.437 GHz Span 60 MHz| p
es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 18.6 dBm Occupied Bandwidth Total Power 18.8 dBm
35.850 MHz Freqotee 35.850 MHz Freqotee
Transmit Freq Error 23.506 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 34.293 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 36.33 MHz x dB 6.00 dB x dB Bandwidth 36.17 MHz x dB 6.00 dB
wsa U starus €3RF Alignment Failure wsa U starus €3RF Alignment Failure

802.11n-HT40 Chain 0-Middle channel 802.11n-HT40 Chain 1-Middle channel

Agilent Spectrum Analyzer - Occupied BW

Agilent Spectrum Analyzer - Occupied BW
RL w500 AL

== 3 ALIGN ALTO 02:42-26 PM Mar D5, 2018 Frequency AL 30 S 20340 PH M 05, 2015 Frequency
Center Freq: 2452000000 GHz Radio Std: None Center Freq: 2452000000 GHz Radio Std: None
Center Freq 2.452000000 GHz | Taaree 2 vl 1 Center Freq 2.452000000 GHz | Tt bree fan vl 1
HIFGain:Low #Atten: 30 dB Radic Device: BTS HIFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.45416 GHz Mkr1 2.45404 GHz]
Ref Offset 7.01 dB Ref Offset 7.01 dB
l0d8idy__ Ref 20.00 dBm -4.3653 dBm l0d8idy__ Ref 20.00 dBm -4.1610 dBm
og og
r Center Freq| 1 Center Freg|
0.00] Y 2.452000000 GH4 0.00] 4 2.452000000 GHZ
100 R T e "‘”‘M\-—"-vumq.\! 0o e et M| r-!#-»-v-v—'-«u-t-v-. ,"MHM_‘IL
200 -200 £
00 / L'k 00 / \
w0 pur” S o sttt Sk
500 500
0.0 0.0
-70.0 -70.0
Center 2.452 GHz Span 60 MHz| p Center 2.452 GHz Span 60 MHz| p
es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ: es BW 100 kHz #VBW 300 kHz Sweep 5.8 ms 5000900 r\;ﬂ:
lAuto Man| lAuto Mar|
Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 19.2 dBm
35.847 MHz — 35.866 MHz —
Transmit Freq Error 30.426 kHz OBW Power 99.00 % 0Hg Transmit Freq Error 27.235 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 36.13 MHz x dB 6.00 dB x dB Bandwidth 36.39 MHz x dB 6.00 dB
usc Igsma1us €IRF Alignment Failure usc U smarus €RF Alignment Failure

802.11n-HT40 Chain 0-High channel 802.11n-HT40 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 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
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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.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 32 of 71




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AD2H-N2231M Report No.: LCS180205041AEA

5.5.4. Test Setup Layout

For radiated emissions below 30MHz

}——b 3m&1m 4—‘
RX Antenna

EUT,
SPA/Receiver
im [=]=)
b ]
: r L
I 1
Turntable «~ \Reference Ground Plane

Below 30MHz

 —|

Antenna Tower

yntenna
v

a4m | -1

N Ill‘/

EUT -'+
SPA/Receiver
opm T o

o0
I 1 [ 1

Turntable - \Referem:e Ground Plane

Below 1GHz

——1

Antenna Tower

}_—>Sm&1m *ﬁ{ | | —Horn Antenna
4m

EUT l IK

. 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 245C Humidity 56.2%
Test Engineer Wilson Hong Configurations 802.11b/g/n
Freq. Level Over Limit Over Limit Remark
(MHz) (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)

Temperature 245C Humidity

56.2%

Test Engineer Wilson Hong Configurations

802.11b (High CH)

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

Lewvel (dBuVWim)

80

TO
(1]
FCC|CLASS-B
50
[

40 I (2]

1 5
30 z &

3
20
10
030 50 100 200 500 1000
Frequency {MHz)
pol: VERTICAT

Freg PReading CabLos Antfac Measured Limit Over Femark

MH= dBEuvy =3=] dE/m dBuv.,/ m dBEuv.,/ m dE
1 32.1a la.32 0.38 13.37 30.07 40.00 -9.93 oF
2 43 .20 14.66 o.50 13.56 Zg.7z 40.00 -11.:28 oF
=2 829 28 11.7%9 0.&a8 11.a7 =24 .14 43 .50 —19.32&a =)=
4 121.75 15.97 0o.8a 10.5& =27.39 43 .50 —1la.11 o
5 =287.592 1i7.1z2 1.05 12.83 31.00 4a.00 —-15.00 oF
=] 475.85 12.73 1.32 1la.04 37.16 4a.00 —-53.54 oF

Mote: 1. 411 readings are Quasi-peak walues.

=z.
3.

Measzured= Reading + Antenna Factor + Cable Loss

The emission that ate Z0dbk blow the offficial limit

are not reported
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Lewvel (dBuWinm)

30

TO

60

FCC|CLASS-B
50
[
40
30 3 &
1 43

20

10

030 50 100 200 500 1000

Frequency {(NMHz)
pol: HORTZCONTAL
Freqg Reading CabLos Antfacs Measured Limit Over Femark
MHz dEuv dB dE/m dEuV./ m dEuWV, m dE
1 27.42 2.75 o.47 1li.02 =0.20 40.00 —-12.70 oF
= 176.27 13.1=2 o.73 2.42 =23.27 43.50 —=20.23 QF
3 lso.0z2 15.20 o.g82% 2. 68 =25.77 43.350 —-17.73 QF
4 283,23 S.69 1.13 14. &8 =Z1.50 4a.00 —24 .50 ) =
5 400.43 5.64 1.z0 15.07 =Zz1.%21 4a.00 —24.02 ) =
=} 576,54 2.08 1.49 1g.01 =Z8.58 4a.00 —-17.42 oF
MNote: 1. All readings are Quasi-peak walues.

Z. Measured= Reading + Antenna Factor + Cabhle Loss
2. The emission that ate Z0db blow the ocffficial 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 0)

802.11b
Channel 1 /2412 MHz
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 56.15 33.06 35.04 3.94 58.11 74.00 -15.89 Peak Horizontal
4824.00 40.15 33.06 | 35.04 3.94 42.11 54.00 | -11.89 | Average | Horizontal
4824.00 59.31 33.06 35.04 3.94 61.27 74.00 -12.73 Peak Vertical
4824.00 40.46 33.06 | 35.04 3.94 42.42 54.00 | -11.58 | Average Vertical
Channel 6 / 2437 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
4874.00 56.25 33.06 35.04 3.94 58.21 74.00 -15.79 Peak Horizontal
4874.00 44.62 33.06 35.04 3.94 46.58 54.00 -7.42 | Average | Horizontal
4874.00 60.96 33.06 35.04 3.94 62.92 74.00 -11.08 Peak Vertical
4874.00 41.78 33.06 35.04 3.94 43.74 54.00 -10.26 | 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 54.53 33.26 35.14 3.98 56.63 74.00 -17.37 Peak Horizontal
4924.00 44.00 33.26 35.14 3.98 46.10 54.00 -7.90 | Average | Horizontal
4924.00 59.91 33.26 35.14 3.98 62.01 74.00 -11.99 Peak Vertical
4924.00 41.17 33.26 35.14 3.98 43.27 54.00 -10.73 | 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 55.26 33.06 | 35.04 3.94 57.22 74.00 -16.78 Peak Horizontal
4824.00 40.82 33.06 | 35.04 3.94 42.78 54.00 -11.22 | Average | Horizontal
4824.00 59.16 33.06 | 35.04 3.94 61.12 74.00 -12.88 Peak Vertical
4824.00 40.02 33.06 | 35.04 3.94 41.98 54.00 -12.02 | 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 54.81 33.16 | 35.15 | 3.96 56.77 74.00 -17.23 Peak Horizontal
4874.00 44.18 33.16 | 35.15 | 3.96 46.14 54.00 -7.86 | Average | Horizontal
4874.00 60.25 33.16 | 35.15 | 3.96 62.21 74.00 -11.79 Peak Vertical
4874.00 41.48 33.16 | 35.15 | 3.96 43.44 54.00 -10.56 | 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 52.72 33.26 | 35.14 | 3.98 54.82 74.00 -19.18 Peak Horizontal
4924.00 44.02 33.26 | 35.14 | 3.98 46.12 54.00 -7.88 | Average | Horizontal
4924.00 59.62 33.26 | 35.14 | 3.98 61.72 74.00 -12.28 Peak Vertical
4924.00 40.40 33.26 | 35.14 | 3.98 42.50 54.00 -11.50 | 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 55.82 33.06 | 35.04 | 3.94 57.78 74.00 -16.22 Peak Horizontal
4824.00 43.16 33.06 | 35.04 | 3.94 45.12 54.00 -8.88 | Average | Horizontal
4824.00 52.50 33.06 | 35.04 | 3.94 54.46 74.00 -19.54 Peak Vertical
4824.00 47.06 33.06 | 35.04 | 3.94 49.02 54.00 -4.98 | 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 58.98 33.16 | 35.15 | 3.96 60.94 74.00 -13.06 Peak Horizontal
4874.00 42.86 33.16 | 35.15 | 3.96 44.82 54.00 -9.18 | Average | Horizontal
4874.00 56.41 33.16 | 35.15 | 3.96 58.37 74.00 -15.63 Peak Vertical
4874.00 47.35 33.16 | 35.15 | 3.96 49.31 54.00 -4.69 | 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 61.31 33.26 | 35.14 | 3.98 63.41 74.00 -10.59 Peak Horizontal
4924.00 41.96 33.26 | 35.14 | 3.98 44.06 54.00 -9.94 | Average | Horizontal
4924.00 51.54 33.26 | 35.14 | 3.98 53.64 74.00 -20.36 Peak Vertical
4924.00 30.79 33.26 | 35.14 | 3.98 32.89 54.00 -21.11 | Average | Vertical
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802.11n HT40

Channel 3
: Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4844.00 58.06 33.06 | 35.04 | 3.94 60.02 74.00 -13.98 Peak Horizontal
4844.00 45.10 33.06 | 35.04 | 3.94 47.06 54.00 -6.94 Average | Horizontal
4844.00 55.88 33.06 | 35.04 | 3.94 57.84 74.00 -16.16 Peak Vertical
4844.00 43.81 33.06 | 35.04 | 3.94 4577 54.00 -8.23 Average | Vertical
Channel 6
; Ant. Pre. Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4874.00 59.42 33.16 | 35.15 | 3.96 61.38 74.00 -12.62 Peak Horizontal
4874.00 47.32 33.16 | 35.15 | 3.96 49,28 54.00 -4.72 Average | Horizontal
4874.00 57.57 33.16 | 35.15 | 3.96 59.53 74.00 -14.47 Peak Vertical
4874.00 4291 33.16 | 35.15 | 3.96 44 .87 54.00 -9.13 Average | Vertical
Channel 9
i Ant. Pre. Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4904.00 56.67 33.26 | 35.14 | 3.98 58.77 74.00 -15.23 Peak Horizontal
4904.00 43.74 33.26 | 35.14 | 3.98 45.84 54.00 -8.16 | Average | Horizontal
4904.00 54.41 33.26 | 35.14 | 3.98 56.51 74.00 -17.49 Peak Vertical
4904.00 44.39 33.26 | 35.14 | 3.98 46.49 54.00 -7.51 | 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;
13.5Mbps at IEEE 802.11n HT40;
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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 Wilson Hong Configurations 802.11b/g/n
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