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Test Result Certification

Applicant’s name: IpAlarm Ltd.
Address: 402 West Ojai Ave, Suite 202 Ojai CA 93023 USA
Manufacture's Name: Shenzhen HouTian Network Communication Technology Co., Ltd
Add . Floor 3,Building B,No.29 Longfeng Road, Long Gang District, Shen
ress. zhen City, Guangdong Province, China
Product name: WiFi ATA
Trademark: IPALARM
Model name: IPA1002
Serial Model N/A
Standards: FCC Part 15.247
ANSI C63.10-2013
Test Procedure: KDB558074 D01 v04

KDB662911 D01 v02r01

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results show that the
equipment under test (EUT) compliance with the FCC requirements. And it is applicable only to the tested
sample identified in the report.

Tested by: \2&"‘%“

Demi Mu May 09, 2018

Reviewed by: L.r; j{ug . }'/W?

Blue Zheng May 09, 2018
Approved by: M}]QAA
Smith Chen May 09, 2018
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1 General information
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Product name WiFi ATA
Model name IPA1002
Serial Model N/A
Model difference: N/A

Operation Frequency

802.11b/g/n20:2412~2462 MHz
802.11n40:2422~2452 MHz

Modulation Type:

11b: DQPSK, DBPSK, DSSS, CCK
119: BPSK, QPSK, 16QAM, 64QAM, OFDM
11n: BPSK, QPSK, 16QAM, 64QAM with OFDM

Bit Rate of Transmitter

802.11b:11/5.5/2/1 Mbps
802.119:54/48/36/24/18/12/9/6Mbps
802.11n:65/52/6.5Mbps

Antenna Type

FPCB Antenna

Antenna Gain (dBi)

For 802.11b/g, working in SISO mode, then the antenna gain
as below:

802.11b/g: Antenna A :2dBi

802.11b/g: Antenna B :2dBi

For 802.11n, working in MIMO mode, the antenna gains should
be calculated by the formula:
Directional Gain = Gant+10*log(Nant)dBi

= 2 dBi + 10*Log(2) dBi = 5 dBi

Max. Output Power: 18.68dBm
Hardware Version: VERS5.0
Software Version: 3.0.17.6.17

Power Supply:

DC 12V from AC adapter 120V/60Hz

Adapter information:

Model:W&T-AD18W120150U
Input:AC100-240V,08A, 50/60Hz
Output: DC 12V,1.5A

Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

Web: http://www.mtitest.com E-mail: mti@51mti.com

Report No.: MTi180423E076
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1.2 Operation channel list

Channel List for 802.11b/g/n(20)

Channel Frequency (MHz) Channel Frequency (MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 \ \

Channel List for 802.11n(40)

Channel Frequency (MHz) Channel Frequency (MHz)
03 2422 07 2442
04 2427 08 2447
05 2432 09 2452
06 2437 \ \

1.3 Test channel list

Channel List for 802.11b/g/n(20)

Channel Channel Frequency (MHz)
Low 01 2412
Middle 06 2437
High 11 2462

Channel List for 802.11n(40)

Channel Channel Frequency (MHz)
Low 03 2422
Middle 06 2437
High 09 2452

1.4 Ancillary equipment list

Equipment Model S/IN Manufacturer Certificate type
/ / / / /

1.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

ltem Equipment Brand Model/Type No. Series No. Note

1 Notebook / / / /

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.
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Note:
(1)The support equipment was authorized by Declaration of Confirmation.

(2)For detachable type 1/O cable should be specified the length in cm in T Length s column.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
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2 Summary of Test Results
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Test procedures according to the technical standards:

Report No.: MTi180423E076

No. Standard Section Test Item Result Remark
1 15.203 Antenna Pass
Requirement
2 15.247 (b) Peak Output Power Pass
Power Spectral
3 15.247 (d) Density Pass
4 15.207 Conducted Emission Pass
5 15.247 (c) Radlateq S_purlous Pass
Emission
6 15.205 Band Edge Emission Pass
15.247 (a)(2) 6dB Bandwidth Pass

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest

Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 20°C~30°C
Humidity 30%~70%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity +2%

3.4 Test software

Software ]
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz_Rf 3A3

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.
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4 Equipment list
Equipment Equipment Manufactur . Calibration
No. Name er Model Serial No. date Due date
Spectrum .
MTI-E001 Analyzer Agilent E4407B | MY41441082 | 2017/09/18 | 2018/09/17
CMU 200
universal radio Rohde&schw
MTIE002 | o o o CMU 200 114587 2017/09/18 | 2018/09/17
tester
MTI-E004 | EMI Test Receiver ROhdaefZ‘SChW ESPI 1000314 | 2017/09/18 | 2018/09/17
MTI-E006 Broadband schwarabeck | YY-B916 872 2017/09/18 | 2018/09/17
antenna 3
MTI-EO07 Horn antenna schwarabeck BBI—(|),|§912 1201 2017/09/18 | 2018/09/17
MTI-E014 amplifier America 8447D | 3113A06150 | 2017/09/18 | 2018/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A11‘:’343/20 2017/09/18 | 2018/09/17
Generator
Coupled
MTI-E016 decoupling Schloder CDA | A2210332/20 | 5417/00/18 | 2018/09/17
M2/M3 15
network
MTI-E032 | Comprehensive | Rohde&schw | ~\\\\ 500 124192 2017/09/13 | 2018/09/12
test instrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2017/08/22 | 2018/08/21
MTI-E040 Spectrum Agilent N9020A | MY49100060 | 2017/09/04 | 2018/09/04
analyzer
MTI-E041 Signal generator Agilent N5182A | MY49060455 | 2017/09/22 | 2018/09/22
MTI-E042 Aréae'gg;'t%?a' Agilent E4421B | GBA40051240 | 2017/09/22 | 2018/09/22
MTI-E043 |  Power probe Dare RPR3006 | 16100054SN | 5417/00/28 | 2018/09/28
Instruments W 016
MTI-E047 | 10dB attenuator | Mini-Circuits | UNAT-10+ 15542 2017/09/23 | 2018/09/23
MTI-E049 spectrum Rohde&schw | - pop g 100019 | 2017/09/18 | 2018/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2017/09/24 | 2018/09/23
generator
Active Loop FMZB
MTI-E051 | Antenna 9kHz- | Schwarzbeek 00044 2017//9/26 | 2018/09/25
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | ZENATI8- 1608001 | 2017/09/18 | 2018/09/17
amplifier 40G-21
Technology
MTI-EO53 | 15-40G Antenna | Schwarzbeek BBHOA917 BBH’Q‘;”(’E’ 2017/09/18 | 2018/09/17
Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

N B 3
i 000 4 S - Page 10 of 56 - Report No.: MTi180423E076

5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 EUT Antenna

The EUT antenna is FPCB antenna. It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.2 Peak output power
5.2.1 Limit
FCC Partl15 Subpart C
) o Frequency Range
Section Test Item Limit Result
(MH2z)
15.247(b)(3) Pe‘;")‘(‘w‘\’;ip“t 1 watt or 30dBm 2400-2483.5 PASS
5.2.2 Test setup
EUT Power
meter

5.2.3 Test procedure

The EUT was directly connected to the Power meter.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent
Co., Ltd.
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5.2.4 Test results

802.11b
Output Power Output Power LIMIT (dBm)
Test Frequency ANTB m
Channell  (MHz) (ANTA) ( )
dBm mw dBm mwW dBm mwW
CHO1 2412 15.38 34.51 11.28 13.43
CHO6 2437 14.98 31.48 11.27 13.40 30 1000
CH11 2462 15.37 34.43 11.21 13.21
802.11g
Output Power Output Power LIMIT (dBm)
Test |Frequency m
Channel| (MHz) (ANTA) (ANTB)
dBm mwW dBm mw dBm mwW
CHO1 2412 16.73 47.10 14.14 25.94
CHO06 2437 16.96 49.66 13.74 23.66 30 1000
CH11 2462 16.56 45.29 13.82 24.10
ANTA+ANTB
802.11n20
Output Power Output Power Total Power LIMIT (dBm)
Test |Frequency ANTB ANTA + ANTB m
Channel|  (MHz) (ANTA) ( ) ( )
dBm mw dBm mw dBm mwW dBm mw
CHO1 2412 16.43 43.95 14.16 26.06 18.45 70.02
CHO06 2437 16.41 43.75 | 14.03 25.29 18.39 69.05 30 1000
CH11 2462 16.43 43.95 14.74 18.79 18.68 73.74
802.11n40
Output Power Output Power Total Power LIMIT (dBm)
Test |Frequency ANTB ANTA + ANTB m
Channel|  (MHz) (ANTA) ( ) ( )
dBm mw dBm mw dBm mwW dBm mw
CHO3 2422 13.52 2249 | 10.62 11.53 15.32 34.03
CHO06 2437 13.70 23.44 10.77 11.94 15.49 35.38 30 1000
CHO09 2452 13.19 20.84 9.79 9.53 14.82 30.37

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest

Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136
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5.3 Power spectral density

5.3.1 Limit
FCC Part15 Subpart C
Section Test Item Limit Frequency Range Result
(MH2z)
15.247 Power Spectral Densit 8 dBm 2400-2483.5 Pass
' P y (in any 3KHz) '
5.3.2 Test Setup
EUT SPECTRUM
ANALYZER

5.3.3 Test Procedure

a. The EUT tested system was configured as the statements of 2.1 Unless otherwise a special
operating condition is specified in the follows during the testing.

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW 2 3 kHz.

Set the VBW 2 3 x RBW.

Detector = peak.

-~ 0o oo o

Sweep time = auto couple.

= @

Trace mode = max hold.

Allow trace to fully stabilize.
j.  Use the peak marker function to determine the maximum amplitude level.
k. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.
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5.3.4 Test Results

802.11b
ANT A:
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Power Densit Limit Result
Test Channel Frequency (MHz) (dBm/3kHz)y (dBm/3kHz)
CHO1 2412 -12.195 8 Pass
CHO6 2437 1.287 8 Pass
CH11 2462 -1.994 8 Pass

TX CHO1

TX CHO6

AL SENSEINT LC

TRALIG
Avg Type: Log-Pur

11,2532 AM Age 17, 2018
mACE[] 3156

AL

SENSEINT|

L 0510 A Agr 17, 2018
o~ TRACE =|  Frequency

IR
Log-Pur

=

sTaTUS

enter Freq 2.412000000 GHz ] frig:Freeh Qg Tipe: Log: )5 s ol Frequency enter Freq 2.437000000 GHz e Free R Jovg Type: Log: et
: g Free Run valol : tig: Free Run walHo

Koo ™ Aten: 18 48 ! if FEFEP o ™ tton:22 48 ’ oerfP FPRP P
Rer Offset05 4B Mkr1 2.414 23 GHz Auto Tune Ref Offset05 dB. Mkr1 2.440 23 GHz Auto Tune

j0deidy Ref 7.45 dBm -12.195 dBm j0deidv_ Ref 10.67 dBm 1.287 dBm
Center Freq| ’ Center Freq|
2.412000000 GHz| 2.437000000 GHz|
I 4 StartFreq| | 1 StartFreq|
2402000000 GHz| 2.427000000 GHz|

|

StopFreq Stop Freq)|
2422000000 GHz| 2.447000000 GHz|
CF Step CF Step
2.000000 MHz| 2.000000 MHz|
Auto Man| auto Man|
Freq Offset| FreqOffset|
0 Hz| 0 Hz|

Center 2.41200 GHz Span 20,00 MHz Center 2.43700 GHz Span 20,00 MHz

#Res BW 3.0 kHz #VBW 10 KHz Sweep 211 (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.1 (601 pts)

=

sTATUS

TX CH11

Agilent Spectrum Analyzer - Swept SA
RL i

SENSE INT

3 o ac
enter Freq 2.462000000 GHz |

PHO: Fast Cp0 110
IFGain:Law Atten: 22 dB
ef Offset 0.5 dB

R
10 dBidiv Ref 11.88 dBm

Mkr1 2.481 73 GHz
=1.994 dBm

Frequency

Auto Tune|

Center Freq|

2462000000 GHz|

StartFreq

2452000000 GHz|

Stop Freq|

2.472000000 GHz|

Auto

CF Step
2000000 MHz|
Man

Freq Offset|
0Hz|

Center 2.46200 GHz
#Res BW 3.0 kHz

sa

#VBW 10 kHz

Span 20.00 MHz
Sweep 2.11 s (601 pts)

staTUS

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest

Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest
ST e S

ANT B:

- Page 15 of 56 -
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Power Densit Limit Result

Test Channel Frequency (MHz) (dBm/3kHz)y (dBm/3kHz)
CHO1 2412 -4.898 8 Pass
CHO6 2437 -1.491 8 Pass
CH11 2462 -1.904 8 Pass

TX CHO1

TX CHO6

AL SENSEINT

T AL 02341104 PM Agr 17,2018 L B |09 Ac | SENSEINT] TG ) 02145101 PMAgr 17, 2025
enter Freq 2.412000000 GHz ] trig: Free R A“%:Yﬁ:slr':u'fm - IEERET. Frequency arker 1 2.439733333333 GHz i Free R ;"J’[:'Hlim:m 2= NEERET Peak Search
s rig: Free Run vglHol oot > rig: Free Run walHol oo
\?E'i..fl'.;l': Atten:20 4B h wif FEEER FLabd o & e 18 98 o TP FRREF
Auto Tune| NextPeak
Mkr1 2.412 23 GHz Mkr1 2.439 23 GHz
Ref Offset 0.5 dB Ref Offset 06 dB
jodeidy Ref 9.10 dBm -4.898 dBm j0deidy_ Ref 8.48 dBm -1.491 dBm
Center Freq| .
" 2.412000000 GHz| . Next Pk Right
StartFreq
\ 2.402000000 GHz Next Pk Left
StopFreq
2422000000 GHz Marker Defta
CF Step
2000000 MHzZ Mkr—CF
Auto Man
Freq offset MKr—RefLvl
0Hz|
More|
Center 2.41200 GHz Span 20.00 MHz Center 2.43700 GHz Span 20.00 MHz 10f2]
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.11 5 (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.11s (601 pts)
usa —— usa —

TX CH11

Agilent Spectrum Analyzer - Swept SA
L #E 0

arker 1 2461233333333 GHz

SENSE INT

Trig: Free Run

Peak Search

: r
AvglHold: 17100

PHO: Fast
IFGain:Low Atten: 18 dB
Mkr1 2.461 23 GHz NextPeak
[0deidlv__Ref 6,01 dBm -1.904 dBm
og
¢ | Next Pk Right
‘ Next Pk Left
Marker Deltal
Mkr—CF|
Mkr—RefLvl
More|
Center 2.46200 GHz Span 20.00 MHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.11s (601 pts)
- STATUS
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Power Density

Limit

Test Channel Frequency (MHz) (dBm/3kH2) (dBm/3kH2) Result
CHO1 2412 -16.699 8 Pass
CHO6 2437 -11.551 8 Pass
CH11 2462 -16.573 8 Pass

TX CHO1

TX CHO6

AL SENSEINT

RE__ (0@ AC 1A\ ALIGN ALTO/NORE_|11:53:30 AM Agr 17, 2018 Fi AL 3 09 A | SENSEIINT| F
enter Freq 2.412000000 GHz ] Avg Type: Log-Pur TRACE[] 505 6 requency enter Freq 2.437000000 GHz § Avg Ty, -Pur requency
N: Fast (3 Trig: Free Run Avg|Hold: 51100 e BNO: Fant Trig: Free Run AvglHold: 41100
IFGain:l aw Atten: 6 dB L IFGain:Law Atten: 8 dB
/ Auto Tune| ’ Auto Tune|
Ref Offset 0.6 48 Mkr1 2.420 17 GHz Ref Offset05 dB Mir1 2.444 50 GHz
j0deidy Ref -5.62 dBm -16.699 dBm j0deidy_ Ref -2.89 dBm -11.551 dBm
¢ Center Freq| , CenterFreq|
1 y 2.412000000 GHz| 2437000000 GHz
StartFreq StartFreq
2399500000 GHz| 2.424500000 GHz
StopFreq Stop Freq
2.424500000 GHz| 2449500000 GHz
CF Step CF Step
2500000 MHz| 2.500000 MHz
Auto Man Aute Man
Freq Offset| FreqOffset|
0 Hel 0 Hz]
Center 2.41200 GHz Span 25.00 MHz Center 2.43700 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts)
usa sTaTus usa —

TX CH11

Agilent Spectrum Analyzer - Swept SA

RL SENSE INT

10 dB/div
Leg

1GH AUTO/NORE_| 12:03:58 PM Agr 17,

3 S AC o
enter Freq 2.462000000 GHz Avg Type: Log-Pur Frequency
PHO: Fast Trig: Free Run Avg|Hold: 41100 TYPE (I
IFGain:Low Atten: 6 dB P FRPEP
r Auto Tune|
Ref Offset0.5 dB MKkr1 2.469 17 GHz
Ref -6.49 dBm -16.573 dBm
Center Freq|

2462000000 GHz|

StartFreq
2449600000 GHz|

Stop Freq|
2474500000 GHz|

CF Step
2500000 MHz|

Auto Man|

Freq Offset|
0Hz|

Center 2.46200 GHz
#Res BW 3.0 kHz

sa

#VBW 10 kHz

Span 25.00 MHz

Sweep 2.64 s (601 pts)

staTUS
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Power Densit Limit
Test Channel Frequency (MHz) (dBm/3kHz)y (dBm/3kH2) Result
CHO1 2412 -18.367 8 Pass
CHO6 2437 -20.118 8 Pass
CH11 2462 -19.809 8 Pass

TX CHO1

TX CHO6

AL

10 dB/div
Log

SENSELINT LIGH ALITO{NG R

AL

SENSEINT|

=

RS0 AC I ALIG SR # ls0a hc | 217|030z 0 Psgr 1, 2005 L
enter Freq 2.412000000 GHz Trig Free R ;VBIJYLO:SI{.:;'J’M b R requency enter Freq 2.437000000 GHz S ) 6 requency
5 rig: Free Run valHol e Z rig: Free Run .
oo ™ aien:6 d8 if FEFEP Fmntow " Atten: 8 4B oerfP FPRP P
Auto Tune| Auto Tune|
Mkr1 2.414 46 GHz Mkr1 2.433 88 GHz
Ref Offset0.5 dB Ref Offset 0.5 dB
Ref -0.68 dBm -18.367 dBm j0deidy Ref -8.85 dBm -20.118 dBm
? Center Freq| CenterFreq|
2.412000000 GHz| LN 2437000000 GHz
StartFreq StartFreq
2399500000 GHz| 2.424500000 GHz
StopFreq } Stop Freq
2.424500000 GHz| 2449500000 GHz
CF Step CF Step
2500000 MHz| 2.500000 MHz
Auto Man Aute Man
Freq Offset| FreqOffset|
0 Hel 0 Hz]
Center 2.41200 GHz Span 25.00 MHz Center 2.43700 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts)
sTaTus usa —

TX CH11

Agilent Spectrum Analyzer - Swept SA

e [T S it ey 0 .
enter Freq 2.462000000 GHz ) Avg Type: Log-Pur requency
PHO: Fast Trig: Free Run Avg|Hold: 41100
IFGain:Low Atten: 6 dB
Ref Offsst0.5 dB Mkr1 2.457 00 GHz Auto Tune|
[0deidlv__Ref -10.79 dBm -19.809 dBm
og
. Center Freq|
|

2462000000 GHz|

StartFreq
2449600000 GHz|

StopFreq
2474500000 GHz|

CF Step
2500000 MHz|

Auto Man|

Freq Offset|
0Hz|

Center 2.46200 GHz
#Res BW 3.0 kHz

sa

#VBW 10 kHz

Span 25.00 MHz

Sweep 2.64 s (601 pts)

staTUS

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest

Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

i 000 4 S - Page 18 of 56 - Report No.: MTi180423E076
802.11n20
ANTA+ANTB

Test  |Frequency Power Density| Power Density | Total Power Density of Limit
Channel | (MHz) of ANTA of ANTB (ANTA + ANTB) (dBm/3kH2) Result
(dBm/3kHz) | (dBm/3kHz) (dBm/3kHz)

CHO1 2412 -17.172 -19.594 -15.21 8 Pass

CHO6 2437 -16.223 -19.392 -14.51 <] Pass

CH11 2462 -16.158 -19.930 -14.64 8 Pass
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ANTA ANTB
TX CHO1 TX CHO1

antor Froq 2412000000 GH Freauency Freauency
Frsinton e Wealntim T Amen:6 dB LLLL
Mkr1 2.415 42 GHz Auto Tune Mkr1 2,405 71 GHz Auto Tune
Ref Offset05 dB Ref Offset 0.5 dB
[gg5rev__ Ref .68 dBm -17.172 dBm 1o geiay_ Ref 9.38 dBm -19.584 dBm
. Center Freq| . Center Freq|
1 | T ] 2412000000 GHz| h i 2.412000000 GHz |
StartFreq StartFreq
2.399500000 GHz s 2.399500000 GHz|
1 [ I [ [ [ [ i StopFreq| o i StopFreq
2424500000 GHz | RN 2.424500000 GHz|
CF Step | | | | CF Step
2500000 MHz 2500000 MHz
Man lauto Man
FreqOffset| FreqOffset|
0 Hz| 0 Hz|
Center 241200 GHz Span 25.00 MHz Center 2.41200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz ‘Sweep 2.64 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts)
usc. stans wsa stans

TX CHO6 TX CHO6

RL E S RL E
enter Freq 2.437000000 GHz enter Freq 2,437000000 GHz
PHO: Fast ig: fam o T Run
WFGainLow © Amen:6 4B IFGainLuw  Amen: 6 dB
Mkr1 2.444 46 GHz Auto Tune Mkr1 2,441 96 GHz Auto Tune
Ref Offset05 dB Ref Offset 0.5 dB

[3g5rev__Ref .00 dBm -16.223 dBm 1o geidy_ Ref 9.57 dBm -19.392 dBm
' Center Freq| ’ Center Freq|
| 2437000000 GHz| T 2.437000000 GHz |

|

StartFreq StartFreq
2.424500000 GHz I 2.424500000 GHz|
rt | | | | | | StopFreq| ’ i StopFreq|
2,449500000 GHz | | 2.448500000 GHz|
CF Step | | | | CF Step
2500000 MHz 2500000 MHz
Man lauto Man
FreqOffset| FreqOffset|
0 Hz| 0 Hz|

Center 243700 GHz Span 25.00 MHz Center 243700 GHz Span 25.00 MHz

#Res BW 3.0 kHz #VBW 10 kHz ‘Sweep 2.64 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts)

usc. stans wsa stans

TX CH11 TX CH11

Mglent Spectrum Analyzer - Swept Sk

Mglent Spectrum Analyzer - Swept SA
L 3 5 SENSEINT] ALTOMNORE_03:2%:

48 P pr 17, 2018
TRACE

" " s Stsen A\ ALIGALTONOHE |12 1520 P ser Frequency B —— LAl Frequency
g Ty Log P e = : o
enter Freq 2.462000000 ?ruz,h“ Trig: Free Run AvalHard 400 o P : Fost Trig: Frae Run ol FFPrFF
IFGaimLaw — Atten: 6 dB wTlF FERPP TFGain:Law Aiten: 6 4B =
Auto Tune Auto Tune
Ref Offset 0.5 dB. Mkr1 2.460 75 GHz Ref Offset 0.5 dB Mkr1 2 4;59 54 GHz
|0 gBrdiv__ Ref -6.16 dBm -16.158 dBm E%Emrlw Ref -10.17 dBm -19.930 dBm
og ]
[y Center Freq ¢ Center Freq
T T T T 2462000000 GHz T T T T T 2.462000000 GHz,
] |
StartFreq StartFreq
2.449500000 GHz ] I ! ] I 2.449500000 GHz,
f I I | | I Bl Stop Freq ] I ' Stop Freq
2474500000 GHz | N 2.474500000 GHz|
CF Step 2 I | | CF Step|
2500000 MHz 25500000 MHz
|Aute. Man, Auto Man
Freq Offset ! | { | ! { | Freq Offset
OHz 0Hz,
Center 2.46200 GHz Span 25.00 MHz Center 2.46200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (601 pts)
usa [FTATUS MG STATUS.
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802.11n40
Test Power Density| Power Density | Total Power Density of Limit
Charrel Fr‘(emezr)‘cy of ANTA of ANTB (ANTA + ANTB) y Result
(dBm/3kHz) | (dBm/3kHz) (dBm/3kH2) (dBm/3kHz)
CHO3 2422 -20.380 -23.346 -18.60 3 Pass
CHO6 2437 -19.705 -23.327 -18.14 <] Pass
CHO9 2452 -20.816 -23.535 -18.96 3 Pass
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ANTA

ANTB

TX CHO3

TX CHO3

M e
Freauency enter Freq 2.422000000 GH Frequency
PNo: Faa o T
IFGain-Low Arten: 6 dB
MKr1 2.416 96 GHz Auto Tuney Mkr1 2.416 96 GHz Auto Tunel
Ref Offset0.5 dB - Ref Offset 0.5 dB -
Jogeidie_Ref 11.20 dBm -20.380 dBm [ggBidy_Ref 13.59 dBm -23.346 dBm
Center Freq| ’ Center Freq|
2.422000000 GHz| 1 T 1 1 2422000000 GHz}
| ] |
Start Freq StartFreq
2.384500000 GHz| 2.394500000 GHz,|
) Stop Freq StopFreq|
Nl 2443500000 GHz| d ' 2448500000 GHz|
CF Step| CF Step
5500000 Mz 5500000 MHz
Man Man
Freq Offset FreqOffset|
0 Hz 0 Hz|
Center 2.42200 GHz Span 55.00 MHz Center 2.42200 GHz Span 55.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.80 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 5.80 s (601 pts)
wsa A sc. s

TX CHO6

TX CHO6

kL c
Frequency
enter Froq 2437000000 GHz v o LogPur gl SSRGS g Type: Lo auency
: DEIFFREEFR B Avg|Hold: 21100 ™
IEGainiLow I i e
Auto Tune| antow
Ref Offset 06 0B Mkr1 %1‘1;17555?3”; Ref Ofset05 dB. Mkr1 2.431 96 GHz Auto Tune
[0 gBidiv__Ref -6.53 dBm {odeiy Ref -13.75 dBm -23.327 dBm
Center Freq ) CenterFreq
2437000000 GHz I } 2437000000 GHz
| I | !
StartFreq StartFreq
2409500000 GHz 2.409500000 GHz
Stop Freq Stop Freq
A 2464500000 GHz 2464500000 GHz
CF Step| CF Step|
5.500000 MHz, 5.500000 MHz
|auto Man| Man,
Freq Offset, Freq Offset
0 Hz 0 Hz
Center 2.43700 GHz Span 55.00 MHz
Center 2.43700 GHz Span 55.00 MHz
#Res BW 3.0 kHz SVBW 10 kHz Sweep 5.80 s (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 5.80 s (601 pts)
MSG STATUS = STATUS
Wi Frequency KL RF__|s09 AC [CEETE LI T
AvglHold: 21100 TvRE enter Freq 2.452000000 GHz s requency
IFGain:L ow oerlFRREEF PHO: Y;:
Mk 2.446 96 GHz| ~ AutoTune et e AutoT
Ref Offset 0.5 dB 20,816 dBm Rel Offset05 4B Mkr1 2.446 96 GHz o0 Tune
[ogBidiv__Ref -6.19 dBm {ogeily _Ref-14.35 dBm -23.535 dBm
og
Center Freq 1 CenterFreq
2452000000 GHz 4 1 — 2.452000000 GHz
‘ | f { I \
StartFreq) StartFreq
2424500000 GHz 2.424500000 GHz
‘Stop Freq Stop Freq
2479500000 GHz 2479600000 GHz
CF Step) CF Step|
5500000 MHz] :
[Auto Man| Auto Man|
Freq Offset| Freq Offset
ok 0Hz
Center 2.45200 GHz Span 55.00 MHz
Center 2.45200 GHz Span 55.00 MHz
#Res B 3.0 kHz AVBW 10 kHz Sweep 5805 (601 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 5.80 s (601 pts)
wsc —
sc. sTatus)
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5.4 Conducted emission

Report No.: MTi180423E076

5.4.1 Limits
Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note

(1)The tighter limit applies at the band edges.

(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency

in the range.

5.4.2 Test setup

Vertical Reference
/ Ground Plane

el ————
EUT

40cm

LISN
[ Ll

80cm |
]

/ Test Receiver

L 1

©o o o o
Aasett o o o o
|

N

[

Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes
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5.4.3 Test procedure

a.

EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver
Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

d. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

e. |/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length
shall not exceed 1 m.

f. LISN at least 80 cm from nearest part of EUT chassis.

For the actual test configuration, please refer to the related Item —EUT Test Photos.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

ﬁ?ﬂ“*ﬁ?ﬂ“ - Page 24 of 56 - Report No.: MTi180423E076
EUT : WiFi ATA Model Name. : IPA1002
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
. |DC 5V from adapter AC .
Test Voltage 120V/60Hz Test Mode : TX Mode
g0.0  dBuV

Ll

i \ FCCPart1h ClazsB AC Conduction[QF]

s CCPai15 Clazsh AL Conduction(&Via)
50 f(

" 1,

-

3 JLMW'ME ) Iz

WMM = W” «JU\(LWM \
r \I' I u'l '||" ~ ! I|IJ "1[]‘]}\‘ W ||I ll'J HM Wma
| l'hr Mk, oo e W T‘ AT hdd upave

0150 0.5 [MHz) 5 30.000

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Owver

MHz dBuV dB dBuv dBuv dB Datactor Commant
0.1538  47.14 1.58 48.72 6579 -17.07 QP
0.1539 26.22 1.58 27.80 55.79 -27.99 AVG
0.2516 44.01 1.57 45.58 B1.70 -16.12 QP
0.2516 19.44 1.57 21.01 51.70 -30.69 AVG
0.6227  41.05 1.57 42.62 56.00 -13.38 QP
06227 2576 1.57 27.33  45.00 -1BBT  AVG
1.5016  31.58 1.58 33.16 56.00 -22.84 QP
1.5016 16.49 1.58 18.07 46.00 -27.93 AVG
3.0234 31.61 1.02 32.63 56.00 -23.37 QP
3.0234 2419 1.02 25.21 46.00 -20.79  AVG
11 114376  34.92 0.37 35.29  60.00 -24.71 QP
11.4376  26.95 0.37 27.32 50.00 -22.68 AVG

W) | =~ @ | | | M =
-

-
=

sy
48]
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EUT . WiFi ATA Model Name. IPA1002
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
DC 5V from adapter AC
: TX M
Test Voltage 120V/60Hz Test Mode ode
0.0 dBuV
70
s \ FCCPart1% ClaszB AC Conduction[0FP)
-‘-ih"“'-ﬁ-.._\___ CCPan15 ClazsB AL Conduction[AVG)
=11} 3 -\'\""‘--\._\_\__H
i " r 11
mw H B ﬁ
30 fu e
i
4 \ “J \ 0 ] f\l .I{{\ Wl."r}w LA _f.‘LlIIlr
20 — v ) ik '\l'-.',r'\rlnl.~1L /
| l|I f'J ‘ 1 |||.|k I|"‘|'II'I'1I 1\‘ 'I.I'Ir .'HI‘JI"J HI.WJ,)JIJI'-.J W I M il
i 'J\ h “W | il 40 I W "
| [ IC1 e u W 1avG
w0 ||| | | \ |J J l " hrllljr I
0o I
0150 ns IMH=1 5 00
Reading Correct Measure-
No. Mk. Freg.  Level Factor ment Limit  Ower
MHz dBuv dB dBuV dBuV dB Detector Comment
1 * 0.1617  49.87 1.57 51.44 6538 -13.94 QP
2 0.1617 17.89 1.57 19.46 55.38 -35.92 AVG
3 0.2008  45.94 1.57 47.51 63.58 -16.07 QP
4 0.2008 15.29 1.57 16.86 53.58 -36.72 AVG
5 0.2359 41.25 1.57 42.82 62.24 -19.42 apP
6 0.2359 2254 1.57 24.11 52.24 -28.13 AVG
7 0.6188 40.38 1.57 41.95 56.00 -14.05 apP
8 0.6188  29.52 1.57 31.09 46.00 -14.91 AVG
9 2.0445  31.14 1.56 32.70 56.00 -23.30 QP
10 2.0445 19.85 1.56 21.41 46.00 -24.58  AVG
11 12.3827  35.96 0.35 36.31 60.00 -2369 QP
12 12.3827 28.50 0.35 28.85 50.00 -21.15 AVG
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5.5 Radiated spurious
5.5.1 Limits

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.

Frequency Field Strength Measurement Distance
(MHz) (micorvolts/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
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
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5.5.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna T

1-4m

« M 5 Amplifier

—
D'8|m Analyzer
e

::4— 3m —;-E ’
Turntable : :

Imto4m
Spectrum \ EOT| .
Analyzer _CI_ IO.Sm l
 e——
| — —

Ground Plane —

Coaxial Cable

Radiated emission test-up frequency above 1GHz

Turntable 4|:.’_| 4m
\ EUT v/ A

1.5

Amplifie ] I Test Receiver I
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5.5.3 Test procedure

a. The EUT is placed on a turntable, which is 0.8m above ground plane for test frequency range belo
w 1GHz, and 1.5m above ground plane for test frequency range above 1GHz.

b. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the high
est emissions.

c. Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured, RBW = 1 MHz for f 2 1GHz, 10
0 kHz for f < 1 GHz, VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold.

d. Follow the guidelines in ANSI C63.4-2014 with respect to maximizing the emission by rotating the
EUT, adjusting the measurement antenna height and polarization, etc. The peak reading of the em
ission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field
strength, submit this data. Each emission was to be maximized by changing the polarization of rec
eiving antenna both horizontal and vertical.

e. The peak level, once corrected, must comply with the limit specified in Section 15.209. Set the RB
W = 1MHz, VBW = 10Hz, Detector = RMS for AV value, while maintaining all of the other instrume
nt settings.

f. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

g. Forthe actual test configuration, please refer to the related Item —EUT Test photos.

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported
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5.5.4 Test results

5.5.4.1 Radiation emission

Report No.: MTi180423E076

Below 30MHz
EUT: WiFi ATA Model Name: IPA1002
Temperature: 20 C Relative Humidtity: 48%
DC 12V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz
Test Mode: TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuVv/m) (dBuV/m) (dB) P/F
-- - - - Pass
-- - - - Pass
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB 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.
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Between 30MHz — 1GHz

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor + Cable Loss —
Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by measurement software

- Page 30 of 56 - Report No.: MTi180423E076

automatically.

Note3: The following data is the worst mode. The worst data is antenna A 802.11 b

EUT : WiFi ATA Model Name. IPA1002
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : H
DC 12V from adapter AC )
Test Voltage 120V/60Hz Test Mode TX Mode
800 dBuV/m
0
&0
FCC Clazs B M Hadation
a0 M argin -6 d L
| |
40 |
| 2
30 ! |\.I 3 ;‘ g
‘ b . ] ) M
. Al HWJ VA e T A b
J\.r “ww 1 'J 'Ill'"i'm'wﬂlm
JI'V,W.IHW i
10 W
0.0
30.000 40 S0 G0 70 80 [MHz) 300 400 500 GO0 70O 1000.000
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor  ment Limit  Over Height Degree
MHz dBuv dBuVim dBuvim dBuVim dB Detector cm degrea  Comment
1 94.0979 4335 -16.95 26.40 43.50 -17.10 QP
2 * 1684138 4911  -15.31 33.80 4350 970 QP
3 216.7828 4281  -14.41 28.40 46.00 -17.60 QP
4 3143765 36.82  -11.12 25.70 46.00 -20.30 QP
5 437.1198 3417 -8.47 25.70 46.00 -2030 QP
& 5827424  35.04 -6.94 28.10 46.00 -17.80 QP
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EUT : WiFi ATA Model Name. IPA1002
Temperature : 26 C Relative Humidity : 54%
Pressure : 1010hPa Phase : \Y
DC 12V from adapter AC
: TXM
Test Voltage 120V/60Hz Test Mode ode
80.0  dBuV/m
70
&0
FCL Clazs B 3M Hadwation
a0 Mangin -5k o L
|
) | |
! |
30 X 3 5
hW/\ : ] Al l‘w o
20 7 J ‘“rw\‘rw.% u.J Nk . v prdﬁjtﬂmﬂ T
! -l L,
W I'IIFU»"' a u"".,"“l f-"".a JI,‘II'” i
10
0.0
30,000 40 50 G0 FOD 80 [MHz] 300 400 500 GO0 700 1000000
Reading Correct Measure- Antenna Table
MNo. Mk. Freq. Level Factor  ment Limit ~ Over Height Degree
MHz dBuv dBuVIm dBuvim dBu\im dB Detector cim degree  Comment
1 % 304238 4207 -11.87 30.10 40.00 -8.90 QP
2 43.8119 3855 -13.15 23.40 40.00 -16.60 QP
3 111.3468  38.81 -14.11 24.70 4350 -18.80 QP
4 168.4138 4531 -15.31 30.00 43.50 -13.50 QP
5 193.7728 43.00 -14.80 28.10 43.50 -15.40 QP
] 582.7425 3442 -7.22 27.20 46.00 -18.80 QP
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1G-25GHz

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor + Cable Loss —
Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by measurement software
automatically.

Note3: The following data is the worst mode. The worst data is antenna A 802.11 b

For 802.11b
Low Channel
o | P | peadng | TS e | e | Magn | Po
(dBuVv) (dBuVv/m)
1 2950.158 51.96 -5.18 46.78 74.00 -27.22 Horizontal
2 4843.847 49.79 -7.39 42.40 74.00 -31.60 Horizontal
3 7235.875 44.61 -2.81 41.80 74.00 -32.20 Horizontal
4 10491.690 39.88 2.25 42.13 74.00 -31.87 Horizontal
5 14112.955 39.61 5.98 45.59 74.00 -28.41 Horizontal
6 14644.516 39.52 4.78 44.30 74.00 -29.70 Horizontal
o | PR | peaing | TS e | (i | Magn | P
(dBuVv) (dBuVv/m)
1 4112.949 46.57 -4.91 41.66 74.00 -32.34 Vertical
2 7302.320 43.52 -4.47 39.05 74.00 -34.95 Vertical
3 9627.903 43.33 -1.01 42.32 74.00 -31.68 Vertical
4 10159.464 43.77 -0.08 43.69 74.00 -30.31 Vertical
5 13514.948 42.41 3.56 45.97 74.00 -28.03 Vertical
6 14611.294 39.75 5.00 44.75 74.00 -29.25 Vertical
Middle channel
o | Fees | peaang | P00 lo | Lmie | Magn | o
(dBuVv) (dBuV/m)
1 4815.631 55.08 -7.23 47.85 74.00 -26.15 Horizontal
2 7234.469 50.75 -2.81 47.94 74.00 -26.06 Horizontal
3 8494.990 41.11 -1.96 39.15 74.00 -34.85 Horizontal
4 13196.393 35.51 3.65 39.16 74.00 -34.84 Horizontal
5 13571.142 35.07 4.79 39.86 74.00 -34.14 Horizontal
6 14865.731 34.22 4.44 38.66 74.00 -35.34 Horizontal
o | FlEEROr | peang | PO Lo | Lmie | Mg | P
(dBuVv) (dBuV/m)
1 7166.333 46.61 -4.61 42.00 74.00 -32.00 Vertical
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2 8018.036 47.68 -3.63 44.05 74.00 -29.95 Vertical
3 10709.419 46.48 0.25 46.73 74.00 -27.27 Vertical
4 11799.599 47.30 0.31 47.61 74.00 -26.39 Vertical
5 14388.778 43.37 5.24 48.61 74.00 -25.39 Vertical
6 15206.413 43.18 4.19 47.37 74.00 -26.63 Vertical
High channel
o | FEES | peadng | PO Tael | mie | Ve e
(dBuV) (dBuV/m)
1 3997.996 50.37 -4.23 46.14 74.00 -27.86 | Horizontal
2 6519.038 52.61 -5.86 46.75 74.00 -27.25 | Horizontal
3 7779.559 50.34 -3.93 46.41 74.00 -27.59 | Horizontal
4 10402.806 49.92 0.13 50.05 74.00 -23.95 | Horizontal
5 11799.599 50.55 0.31 50.86 74.00 -23.14 | Horizontal
6 13945.892 44.59 5.61 50.20 74.00 -23.80 | Horizontal
No. | FIENSIO! | peadng | PO | Lol | Lmte | Magn | Pl
(dBuV) (dBuV/m)

1 3481.720 48.48 -6.04 42.44 74.00 -31.56 Vertical
2 7102.984 46.23 -4.68 41.55 74.00 -32.45 Vertical
3 8797.337 46.53 -2.43 44.10 74.00 -29.90 Vertical
4 9827.238 46.46 -0.58 45.88 74.00 -28.12 Vertical
5 10624.581 47.22 0.24 47.46 74.00 -26.54 Vertical
6 14212.623 42.07 5.52 47.59 74.00 -26.41 Vertical
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For 802.11¢g
Low Channel
o | FleMeros | peang | P | Lol | e Magn | po
(dBuVv) (dBuVv/m)
1 3997.996 48.83 -2.63 46.20 74.00 -27.80 | Horizontal
2 7404.810 47.63 -2.75 44.88 74.00 -29.12 | Horizontal
3 10675.351 45.37 2.28 47.65 74.00 -26.35 | Horizontal
4 11424.850 44,52 2.46 46.98 74.00 -27.02 | Horizontal
5 14456.914 42.39 512 47.51 74.00 -26.49 | Horizontal
6 17931.864 36.04 13.62 49.66 74.00 -24.34 | Horizontal
o | P | peadng | TS e | bie | Magn | po
(dBuv) (dBuV/m)
1 6519.038 49.82 -5.86 43.96 74.00 -30.04 Vertical
2 8869.739 48.01 -2.30 45.71 74.00 -28.29 Vertical
3 10368.737 48.18 0.10 48.28 74.00 -25.72 Vertical
4 12753.507 48.27 1.21 49.48 74.00 -24.52 Vertical
5 14456.914 43.86 5.14 49.00 74.00 -25.00 Vertical
6 14967.936 43.19 4.74 47.93 74.00 -26.07 Vertical
Middle channel
o | Freeres | peang | P |l | e Magn | po
(dBuVv) (dBuV/m)
1 4270.541 50.35 -4.14 46.21 74.00 -27.79 | Horizontal
2 6655.310 47.91 -3.96 43.95 74.00 -30.05 | Horizontal
3 8869.739 47.78 -1.15 46.63 74.00 -27.37 | Horizontal
4 9959.920 46.10 1.77 47.87 74.00 -26.13 | Horizontal
5 12889.780 45.85 3.05 48.90 74.00 -25.10 | Horizontal
6 14388.778 43.04 5.29 48.33 74.00 -25.67 | Horizontal
o | P | peadng | TS e | bie | Magn | po
(dBuV) (dBuV/m)
1 6553.106 51.85 -5.79 46.06 74.00 -27.94 Vertical
2 8631.263 49.29 -2.74 46.55 74.00 -27.45 Vertical
3 10232.465 47.81 -0.01 47.80 74.00 -26.20 Vertical
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4 11663.327 47.86 0.34 48.20 74.00 25.80 | Vertical
5 12991.984 47.62 1.38 49.00 74.00 25.00 | Vertical
6 14661.323 44.83 4.96 49.79 74.00 2421 | Vertical

High channel
Meter Emission o .
No. Frt(a&t;lir)]cy Reading Fcht)or Level ( dLBIlT\I/t/Sm) M(‘ZE)'” E)I-(ID/I\E;;
(dBuVv) (dBuVv/m)
1 3997.996 50.56 2.63 47.93 74.00 -26.07 | Horizontal
2 6587.174 50.71 4.18 46.53 74.00 27.47 | Horizontal
3 8120.240 49.13 -1.88 47.25 74.00 -26.75 | Horizontal
4 9755.511 47.68 1.14 48.82 74.00 2518 | Horizontal
5 11050.100 47.45 2.34 49.79 74.00 2421 | Horizontal
6 12378.757 47.69 2.83 50.52 74.00 2348 | Horizontal
o | PR | peadng | TS el | e | Magn | P
(dBuVv) (dBuVv/m)
1 3997.996 50.37 4.23 46.14 74.00 27.86 | Vertical
2 6519.038 52.61 5.86 46.75 74.00 27.25 | Vertical
3 7779.559 50.34 3.93 46.41 74.00 2759 | Vertical
4 10402.806 49.92 0.13 50.05 74.00 2395 | Vertical
5 11799.599 50.55 0.31 50.86 74.00 2314 | Vertical
6 13945.892 44.59 5.61 50.20 74.00 23.80 | Vertical
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For 802.11n20

Low Channel
o | FIOMSIOr | peadng | 00| ol | e | Magn | Poe
(dBuV) (dBuVv/m)
1 3963.928 50.31 -2.76 47.55 74.00 -26.45 Horizontal
2 6621.243 48.15 -4.07 44.08 74.00 -29.92 Horizontal
3 8869.739 47.62 -1.15 46.47 74.00 -27.53 Horizontal
4 11424.850 45.48 2.46 47.94 74.00 -26.06 Horizontal
5 12991.984 45.40 3.08 48.48 74.00 -25.52 Horizontal
6 14422.846 43.18 5.21 48.39 74.00 -25.61 Horizontal
o | P | peadng | TS e | bie | Magn | po
(dBuv) (dBuV/m)
1 3963.928 53.47 -4.35 49.12 74.00 -24.88 Vertical
2 6893.788 50.70 -5.02 45.68 74.00 -28.32 Vertical
3 10368.737 47.21 0.10 47.31 74.00 -26.69 Vertical
4 12617.235 46.30 1.10 47.40 74.00 -26.60 Vertical
5 14286.573 42.86 541 48.27 74.00 -25.73 Vertical
6 17182.365 35.67 9.14 44.81 74.00 -29.19 Vertical
Middle channel
o | Freeres | peang | P |l | e Magn | po
(dBuVv) (dBuV/m)
1 4168.337 52.37 -5.24 47.13 74.00 -26.87 | Horizontal
2 6519.038 52.11 -5.86 46.25 74.00 -27.75 | Horizontal
3 8869.739 49.69 -2.30 47.39 74.00 -26.61 | Horizontal
4 10539.078 47.60 0.22 47.82 74.00 -26.18 | Horizontal
5 11492.986 47.03 0.40 47.43 74.00 -26.57 | Horizontal
6 12787.575 47.45 1.23 48.68 74.00 -25.32 | Horizontal
o | PR | peadng | TS e | bie | Magn | po
(dBuV) (dBuV/m)
1 3997.996 51.18 -2.63 48.55 74.00 -25.45 Vertical
2 5769.539 50.10 -6.56 43.54 74.00 -30.46 Vertical
3 6519.038 50.82 -4.39 46.43 74.00 -27.57 Vertical
4 7132.265 42.84 -2.84 40.00 74.00 -34.00 Vertical
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5 7779.559 48.66 2.24 46.42 74.00 27.58 | Vertical
6 10300.601 47.30 2.11 49.41 74.00 2459 | Vertical
High channel
Meter Emission . .
o, | P | oo, | Fege | Slomr | umte Toamo] o
(dBuV) (dBuVv/m)
1 3997.996 50.02 2.63 47.39 7400 | -26.61 | Horizontal
2 6621.243 50.47 4.07 46.40 7400 | -27.60 | Horizontal
3 7404.810 49.90 2.75 47.15 7400 | -26.85 | Horizontal
4 8699.399 48.37 153 46.84 7400 | -27.16 | Horizontal
5 10164.329 47.01 2.01 49.02 7400 | -2498 | Horizontal
6 11595.190 48.22 2.48 50.70 7400 | -2330 | Horizontal
o | PR | pening | TS e | i | Magn | P
(dBuVv) (dBuVv/m)
1 3997.996 51.53 4.23 47.30 7400 | -26.70 | Vertical
2 6553.106 51.56 5.79 45.77 7400 | -2823 | Vertical
3 7983.968 49.44 3.67 45.77 7400 | 2823 | Vertical
4 10675.351 49.03 0.25 49.28 7400 | 2472 | Vertical
5 12004.008 48.97 0.25 49.22 7400 | 2478 | Vertical
6 12889.780 48.78 1.30 50.08 7400 | 2392 | Vertical
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For 802.11n40

Low Channel
Meter Emission _— .
No Frequency Reading Factor Level Limits | Margin Polar
' MHz dB dBuV/m dB H/V
(MHZ) | Buv) ) | (dBuvim) | )| (@B) | (HN)
1 4270.541 52.04 -5.85 46.19 74.00 -27.81 Horizontal
2 5837.675 51.41 -8.07 43.34 74.00 -30.66 Horizontal
3 10164.329 44.61 -0.07 44.54 74.00 -29.46 Horizontal
4 13128.256 43.36 1.92 45.28 74.00 -28.72 Horizontal
5 14422.846 40.53 5.19 45.72 74.00 -28.28 Horizontal
6 16296.593 39.69 3.77 43.46 74.00 -30.54 Horizontal
Meter Emission _ _
No Frequency Reading Factor Level Limits | Margin | Polar
' MHz dB dBuV/m dB H/IV
(MHZ) 1 (4Buv) ) | (dBuvim) | )| (dB) | (HN)
1 6587.174 50.86 -4.18 46.68 74.00 -27.32 Vertical
2 10505.010 46.04 2.27 48.31 74.00 -25.69 Vertical
3 12072.144 46.39 2.53 48.92 74.00 -25.08 Vertical
4 14559.118 46.31 4.93 51.24 74.00 -22.76 Vertical
5 16943.888 40.04 8.96 49.00 74.00 -25.00 Vertical
6 17965.932 36.23 13.80 50.03 74.00 -23.97 Vertical
Middle channel
Meter Emission _— .
No Frequency Reading Factor Level Limits | Margin | Polar
' MHz dB dBuV/m dB H/V
(MHZ) | (4Buv) ) | (@Buvim) | )| @B) | (HN)
1 3997.996 49.75 -2.63 47.12 74.00 -26.88 | Horizontal
2 6587.174 49.42 -4.18 45.24 74.00 -28.76 | Horizontal
3 9823.647 4553 1.35 46.88 74.00 -27.12 | Horizontal
4 11527.054 43.98 2.48 46.46 74.00 -27.54 | Horizontal
5 12821.643 44.03 3.04 47.07 74.00 -26.93 | Horizontal
6 14116.233 41.94 5.97 47.91 74.00 -26.09 | Horizontal
Meter Emission __ _
No Frequency Reading Factor Level Limits Margin | Polar
' MHz dB dBuV/m dB H/V
(MHZ) | (4Buv) ) | @Buvim) | )| (@B) | (HN)
1 3997.996 52.14 -4.23 47.91 74.00 -26.09 Vertical
2 4815.631 51.78 -8.97 42.81 74.00 -31.19 Vertical
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3 7404.810 51.18 -4.36 46.82 74.00 -27.18 Vertical
4 8733.467 49.48 -2.56 46.92 74.00 -27.08 Vertical
5 12583.166 49.81 1.07 50.88 74.00 -23.12 Vertical
6 14456.914 45.94 5.14 51.08 74.00 -22.92 Vertical
High channel
Meter Emission _— .
No Frequency Reading Factor Level Limits | Margin Polar
' MHz dB dBuV/m dB H/V
(MHZ) | gBuv) ) | (dBuvim) | )| (@B) | (HN)
1 4134.269 51.66 -3.37 48.29 74.00 -25.71 Horizontal
2 6110.220 50.49 -5.40 45.09 74.00 -28.91 Horizontal
3 6621.243 49.87 -4.07 45.80 74.00 -28.20 Horizontal
4 10164.329 44.47 2.01 46.48 74.00 -27.52 Horizontal
5 12617.235 45.94 2.99 48.93 74.00 -25.07 Horizontal
6 16977.956 39.85 9.15 49.00 74.00 -25.00 Horizontal
Meter Emission _— .
No Frequency Reading Factor Level Limits | Margin | Polar
' MHz dB dBuV/m dB H/V
(MHz) (dBuV) ) | (@Buvim) | )| (@B) | (HV)
1 4100.200 52.44 -4.82 47.62 74.00 -26.38 Vertical
2 6484.970 51.04 -5.95 45.09 74.00 -28.91 Vertical
3 9142.285 46.80 -1.85 44.95 74.00 -29.05 Vertical
4 10743.487 47.95 0.26 48.21 74.00 -25.79 Vertical
5 11867.736 47.38 0.28 47.66 74.00 -26.34 Vertical
6 14014.028 42.87 5.84 48.71 74.00 -25.29 Vertical
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5.5.4.2Band edge - radiated

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor + Cable Loss —
Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by measurement software
automatically.

Note3 : The following data is the worst mode. The worst mode is antenna A

Frequency RIZI:(;?r:g Factor ET:%SVSe'?n Limits | Margin |Detector] Polar
(MH2) (dBuV) @B) | (dBuv/m) |@Buvim)| @) | YPe | (HNV)
802.11b — 2412MHz

2390 55.04 -10.38 44.66 74.00 -29.34 peak Vertical
2390 55.33 -9.53 45.80 74.00 -28.20 | peak Horizontal

2400 52.82 -10.31 42.51 74.00 -31.49 peak Vertical
2400 55.87 -9.43 46.44 74.00 -27.56 | peak Horizontal

2483.5 53.36 -9.73 43.63 74.00 -30.37 peak Vertical
2483.5 55.00 -8.66 46.34 74.00 -27.66 | peak Horizontal

802.11g — 2437MHz

2390 61.96 -10.38 51.58 74.00 -22.42 peak Vertical
2390 62.33 -9.53 52.80 74.00 -21.2 peak Horizontal

2400 54.67 -10.31 44.36 74.00 -29.64 peak Vertical
2400 55.03 -9.43 45.60 74.00 -28.4 peak Horizontal

2483.5 65.92 -9.73 52.19 74.00 -21.81 peak Vertical
2483.5 68.34 -8.66 53.68 74.00 -20.32 peak Horizontal

802.11n20 — 2462MHz

2390 54.16 -10.38 43.78 74.00 -30.22 peak Vertical
2390 53.31 -9.53 43.78 74.00 -30.22 peak Horizontal

2400 61.69 -10.31 51.38 74.00 -22.62 peak Vertical
2400 61.27 -9.43 51.84 74.00 -22.16 peak Horizontal

2483.5 54.08 -9.73 44.35 74.00 -29.65 peak Vertical
2483.5 54.14 -8.66 45.48 74.00 -28.52 peak Horizontal

802.11n40 — 2412MHz

2390 56.04 -10.38 45.66 74.00 -28.34 peak Vertical
2390 55.36 -9.53 45.83 74.00 -28.17 peak Horizontal

2400 62.58 -10.31 52.27 74.00 -21.73 peak Vertical
2400 62.87 -9.43 53.44 74.00 -20.56 peak Horizontal

2483.5 54.06 -9.73 44.33 74.00 -29.67 peak Vertical
2483.5 54.02 -8.66 45.36 74.00 -28.64 peak Horizontal
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5.6 Conduction spurious emission

5.6.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

5.6.2 Test setup

EUT SPECTRUM
ANALYZER

5.6.3 Test procedure

a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.
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5.6.4 Test results
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802.11n20: Band Edge, Left Side
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802.11n20: Band Edge, Left Side 802.11n20: Band Edge, Right Side
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5.7 6dB bandwidth

5.7.1 Limit
FCC Part15 Subpart C
. o Frequency Range
Section Test Item Limit Result
(MH2z)
. >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 Pass
(6dB bandwidth)
5.7.2 Test setup
EUT SPECTRUM
ANALYZER

5.7.3 Test procedure

Set RBW= 100 kHz.

Set the video bandwidth (VBW) = 3 x RBW.
Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

@ = 0o o0 oo

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to
the maximum level measured in the fundamental emission.
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6dB bandwidth

Test Channel Frequency (MHZ) (MHZ) (II(ILnZIt) Result
CHO1 2412 10.07 500 Pass
CHO6 2437 10.08 500 Pass
CH11 2462 10.07 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW

1GH AUTO/NORE_|11,33:25 AM Ar 17, 2018
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Ref Offset 06 dB Ref Offset 0.6 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 30.00 dBm
og og
Center Freq| CenterFreq|
2.412000000 GHz| 2.437000000 GHz
CF Step CF Step
Center 2.412 GHz Span 40 MHz)[, %% Wil fcenter 2437 GHz Span 40 MHz|[, 4900900 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms||—— #Res BW 100 kHz #VBW 300 kHz Sweep 5ms |/
Occupied Bandwidth Total Power 19.7 dBm Freq Offset] Occupied Bandwidth Total Power 20.3 dBm Freq Offset
12.418 MHz bH 12.577 MHz PHa
Transmit Freq Error 58.053 kHz OBW Power 99.00 % Transmit Freq Error 7.049 kHz OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -6.00 dB x dB Bandwidth 10.08 MHz x dB -6.00 dB
== sTaus == —
pied B
AL [ TR SENSE INT A\ ALIGH ALITO{NOE | 11136118 4M g 17, 2018
enter Freq 2.462000000 GHz ] Center Fraq; 2.462000000 GHz Radio Std: Nona Frequency
Trig: Free Run Avg|Hold:>10M0
FIFGainLow #Atten: 30 dB Radio Device:BTS
10 dBidiv Ref 10.00 dBm
Log
Center Freq|
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6dB bandwidth

Test Channel Frequency (MHz) (MH?) (ILIITzlt) Result
CHO1 2412 10.07 500 Pass
CHO6 2437 10.08 500 Pass
CH11 2462 9.304 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

Agilent Spectrum Analyzer - Occupied BW.
RL [

P lws s SEVEE INT AL A1 ALTO N0 R |02:39:08 e 17, 2018 F_ls0o ac SENSEINT 2L 157 ALITC | 02:43.5 PMAGT 17,2035
enter Freq 2.412000000 GHz | Genter Freq: 2.412000000 GHz Radio Std: Nane Frequency enter Freq 2.437000000 GHz 4 Radio Std: None Frequency
— ig: alt Trig: Free Run Avg|Hold:> 10110
HIFGainLow #iAtten: 30 dB Radio Device:BTS HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset0.6 48 Ref Offset 05 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
og og
Center Freq| CenterFreq|
2.412000000 GHz| 2.437000000 GHz|
CF Step CF Step
Center 2.412 GHz Span 40 MHz)[, %% Wil fcenter 2437 GHz Span 40 MHz|[, 4900900 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—— #Res BW 100 kHz #VBW 300 kHz Sweep 5ms [
Occupied Bandwidth Total Power 16.4 dBm Freq Offset] Occupied Bandwidth Total Power 16.9 dBm Freq Offset
12.285 MHz PHal 12.291 MHz PHa
Transmit Freq Error 12.073 kHz OBW Power 99.00 % Transmit Freq Error -2.340 kHz OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -6.00 dB x dB Bandwidth 10.08 MHz x dB -6.00 dB
s p— s [e——

TX CH11

Agilent Spectrum Analyzer - O
AL

RE_[S0w AC
enter Freq 2.462000000 GHz

AIFGainLow

Ty L
Canter Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 30 dB

SENSEINT

1G4 ALTO/NO RF | 02:49052 PM A 17, 2018
Radio Std: Nona
Avg|Hold:>10H0

Radio Device: BTS

Frequency

10 dBidiv
Log

Ref 10.00 dBm

Center Freq|
2462000000 GHz|

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

esc

12.286 MHz
Transmit Freq Error 41.512 kHz
x dB Bandwidth 9.304 MHz

Total Power

OBW Power
x dB

CF Step
Span 40 MHz)[, 4090000 Mz
Sweep Sms|[—
15.3 dBm Freq Offset|
0 Hz|
99.00 %
-6.00 dB

sTATUS
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Test Channel

Frequency (MHz)

6dB bandwidth
(MH2z)

Limit
(kHz)

Result

CHO1
CHO6

2412

16.49

500

Pass

2437

16.37

500

Pass

CH11

2462

16.48

500

Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Occupisd BW
AL

3 o ac
enter Freq 2.412000000 GHz

11:48:56 2MHov 20, 2017
SENGE INT | ALIGH AUTONORF | 11551120 M Agr 17, 2018 Radio Std: None: Frequency
| Center Fraq: 2412000000 GHz Radio Std: Nona Frequency o
ig: gl HFGainiLow ~ BAtten:30 dB Radio Device: BTS
IFGain:L #Atten: 30 B Radic Device: BTS "
e Ref Offset 0.5 dB.
o anie Egomvgg%ga 10 dBidiv Ref 10.00 dBm
d iv A m
Log
Center Freq|
Center Freq|
2412000000 GHz| i 2437000000 GHz
apo ST Elep CF Step,
Center 2.412 GHz SpandoMHz), o * wan] ||center 2437 GHz Span 40 MHz|, 4000000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—— es BW 100 kHz #VBW 300 kHz Sweep 5 ms| JALED Man
i i Total Power 16.9 dBm N N
Occupied Bandwidth Freq Offset| Occupied Bandwidth Total Power 16.7 dBm FreqOffset
16.473 MHz oz 16.464 MH a0
' o ¥4 ?
Transmit Freq Error 13.072 kHz OBW Power 99.00 % .
x dB Bandwidth 16.49 MHz «dB .00 dB Transmit Freq Error -36.565 kHz 'OBW Power 99.00 %
x dB Bandwidth 16.37 MHz x dB -6.00 dB
usa [

Agilent Spectrum Analyzer - Occupiad BW

RL RF 502  AC
enter Freq 2.437000000 GHz

STATUS

TX CH11

Frequency
Trig: Free Run Avg|Hold:>10M0
FIFGainLow #Atten: 30 dB Radio Device:BTS
10 dBidiv Ref 10.00 dBm
Log
Center Freq
2.462000000 GHz,
CF Step
Center 2462 GHz Span 40 MHz)[, 4090000 Mz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—
Occupied Bandwidth Total Power 16.4 dBm Freq Offset
16.499 MHz OHz
Transmit Freq Error -3.696 kHz OBW Power 99.00 %
x dB Bandwidth 16.48 MHz x dB -6.00 dB
usa

sTATUS
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Test Channel

6dB bandwidth

Limit

Frequency (MHz) (MH2) (kHz) Result
CHO1 2412 16.51 500 Pass
CHO06 2437 16.50 500 Pass
CH11 2462 16.49 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

Agilent Spectrum Analyzer - Occupied BW.
RL [

P lws s SEVEE INT AL A1 ALTONO R |02:54:47 Phdgr 17, 2018 F_ls0o ac SENSEINT 2L 157 ALITC/ 03,00 02 PG 17,2035
enter Freq 2.412000000 GHz | Genter Freq: 2.412000000 GHz Radio Std: Nane Frequency enter Freq 2.437000000 GHz 4 Radio Std: None Frequency
—_— ig: gl Trig: Free Run AwglHold:> 10110
HIFGainLow #iAtten: 30 dB Radio Device:BTS HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset0.6 48 Ref Offset 05 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
og og
Center Freq| CenterFreq|
2.412000000 GHz| 2.437000000 GHz|
CF Step CF Step
Center 2.412 GHz Span 40 MHz)[, %% Wil fcenter 2437 GHz Span 40 MHz|[, 4900900 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—— #Res BW 100 kHz #VBW 300 kHz Sweep 5ms [
Occupied Bandwidth Total Power 14.2 dBm Freq Offset] Occupied Bandwidth Total Power 14.1 dBm Freq Offset
16.472 MHz PHal 16.462 MHz PHa
Transmit Freq Error -1.207 kHz OBW Power 99.00 % Transmit Freq Error -6.098 kHz OBW Power 99.00 %
x dB Bandwidth 16.51 MHz x dB -6.00 dB x dB Bandwidth 16.50 MHz x dB -6.00 dB
s p— s [e——

TX CH11

Agilent Spectrum Analyzer - O
AL

RE_[S0w AC
enter Freq 2.462000000 GHz

AIFGainLow

10 dBidiv_ Ref 10.00 dBm
Log

Ty L
Canter Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 30 dB

SENSEINT

Avg|Hold:>10H0

OfNORE 030447 M A 17, 2018

Radio Std: Nona

Radio Device: BTS

Frequency

Center Freq|
2462000000 GHz|

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

esc

16.463 MHz
Transmit Freq Error =13.775 kHz
x dB Bandwidth 16.49 MHz

Total Power

OBW Power
x dB

CF Step
Span 40 MHz)[, 4090000 Mz
Sweep Sms|[—
12.4 dBm Freq Offset|
0 Hz|
99.00 %
-6.00 dB

sTATUS
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Test Channel

6dB bandwidth

Limit

Frequency (MHz) (MH2) (kHz) Result
CHO1 2412 17.63 500 Pass
CHO06 2437 17.63 500 Pass
CH11 2462 17.54 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

HEE: INT

/NOFE | 12:06:03 PM fgr 17, 2018

Agilent Spectrum Analyz
RL

SENSEINT

T ALIGN LT

1211227 PhiAgr 17, 2018

F CFTS SENS I ALIGH C
enter Freq 2.412000000 GHz | Genter Freq: 2.412000000 GHz Radio Std: Nane Frequency enter Freq 2.437000000 GHz 4 Radio Std: None Frequency
— ig: alt Trig: Free Run AwglHold:> 10110
HIFGainLow #iAtten: 30 dB Radio Device:BTS HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset 06 dB Ref Offset 0.6 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
og og
Center Freq| CenterFreq|
2.412000000 GHz| 2.437000000 GHz
CF Step CF Step
Center 2.412 GHz Span 40 MHz)[, %% Wil fcenter 2437 GHz Span 40 MHz|[, 4900900 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—— #Res BW 100 kHz #VBW 300 kHz Sweep 5ms [
Occupied Bandwidth Total Power 17.0 dBm Freq Offset] Occupied Bandwidth Total Power 17.1dBm Freq Offset
17.581 MHz bH 17.580 MHz PHa
Transmit Freq Error 10.613 kHz OBW Power 99.00 % Transmit Freq Error -4.142 kHz OBW Power 99.00 %
x dB Bandwidth 17.63 MHz x dB -6.00 dB x dB Bandwidth 17.63 MHz x dB -6.00 dB
== sTaus == —

TX CH11

Agilent Spectrum Analyzer - Occupisd BW
AL g

10 dgidlv Ref 10.00 dl
Log

T
enter Freq 2.462000000 GHz

AIFGainLow

Bm

SENSEINT

Ty L
Canter Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 30 dB

Avg|Hold:>10H0

OfNORE | 12:16:13PM A 17, 2018

Radio Std: Nona

Radio Device: BTS

Frequency

Center Freq|
2462000000 GHz|

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwi

Transmit Freq Error
x dB Bandwidth

esc

dth

17.590 MHz

=10.309 kHz
17.54 MHz

Total Power

OBW Power
x dB

CF Step
Span 40 MHz)[, 4090000 Mz
Sweep Sms|[—
16.4 dBm Freq Offset|
0 Hz|
99.00 %
-6.00 dB

sTATUS
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Test Channel

6dB bandwidth

Limit

Frequency (MHz) (MH2) (kHz) Result
CHO1 2412 17.65 500 Pass
CHO06 2437 17.64 500 Pass
CH11 2462 17.63 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

Agilent Spectrum Analyzer - Occupied BW.
RL [

P lws s SEVEE INT AL A1 ALTONO R (31045 Phdgr 17, 2018 F_ls0o ac SENSEINT AL 157 ALITC/N | 03,14:32 PMAgr 17,2005
enter Freq 2.412000000 GHz | Genter Freq: 2.412000000 GHz Radio Std: Nane Frequency enter Freq 2.437000000 GHz 4 Radio Std: None Frequency
— ig: alt Trig: Free Run Avg|Hold:> 10110
HIFGainLow #iAtten: 30 dB Radio Device:BTS HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset0.6 48 Ref Offset 05 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
og og
Center Freq| CenterFreq|
2.412000000 GHz| 2.437000000 GHz|
}
- :
CF Step CF Step
Center 2.412 GHz Span 40 MHz)[, %% Wil fcenter 2437 GHz Span 40 MHz|[, 4900900 Hz
#Res BW 100 kHz #VBW 300 kHz Sweep Sms|[—— #Res BW 100 kHz #VBW 300 kHz Sweep 5ms [
Occupied Bandwidth Total Power 14.5 dBm Freq Offset] Occupied Bandwidth Total Power 14.4 dBm Freq Offset
17.568 MHz PHal 17.561 MHz PHa
Transmit Freq Error -8.804 kHz OBW Power 99.00 % Transmit Freq Error -10.550 kHz OBW Power 99.00 %
x dB Bandwidth 17.65 MHz x dB -6.00 dB x dB Bandwidth 17.64 MHz x dB -6.00 dB
s p— s [e——

TX CH11

Agilent Spectrum Analyzer - O
AL

RE_[S0w AC
enter Freq 2.462000000 GHz

AIFGainLow

10 dBidiv_ Ref 10.00 dBm
Log

Ty L
Canter Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 30 dB

SENSEINT

Avg|Hold:>10H0

OfNORE | 0320053 PM A 17, 2018

Radio Std: Nona

Radio Device: BTS

Frequency

Center Freq|
2462000000 GHz|

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

esc

17.575 MHz
Transmit Freq Error =15.687 kHz
x dB Bandwidth 17.63 MHz

Total Power

OBW Power
x dB

CF Step
Span 40 MHz)[, 4090000 Mz
Sweep Sms|[—
12.6 dBm Freq Offset|
0 Hz|
99.00 %
-6.00 dB

sTATUS
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Test Channel Frequency (MHz) 0dB (bl\j:i\),wdth (II(||r_r|12|t) Result
CHO03 2422 36.44 500 Pass
CHO6 2437 36.39 500 Pass
CHO09 2452 36.37 500 Pass

X

CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

F_[@a ac SENGE INT LA\ ALIGH ALITO/NO R | 12126043 M dgx 17, 2018
enter Freq 2.422000000 GHz | Center Fraq: 2422000000 GHz Radio Std: Nona Frequency
M GoiniLow * #Atten: 30 48 v Radio Device: BTS
Ref Offset 06 dB
10 dBidiv Ref 10.00 dBm
Log
Center Freq|
2.422000000 GHz|
CF Step
Center 2.422 GHz Span 60 MHz/[, 690900 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms||——
Occupied Bandwidth Total Power 15.9 dBm Freq Offset]
36.194 MHz bH
Transmit Freq Error 16.044 kHz OBW Power 99.00 %
x dB Bandwidth 36.44 MHz x dB -6.00 dB
== sTaus

Agilent Spectrum Analyzer - Occupied BW.
RL [

F_ls0o ac TONDR |12 P 17,2038 | L
enter Freq 2.437000000 GHz Radio Std: None requency
T Ry AwglHold:> 10110
HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset 05 dB
‘o Ref 10.00 dBm
og
CenterFreq|
2.437000000 GHz|
CF Step
Center 2.437 GHz Span 60 MHz|[, ©000900 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7467 ms |/
Occupied Bandwidth Total Power 16.1 dBm Freq Offset
36.180 MHz PHa
Transmit Freq Error -2.507 kHz OBW Power 99.00 %
x dB Bandwidth 36.39 MHz x dB -6.00 dB

sTaTUS

X

CH11

Trig: Free Run
#Atten: 30 dB

AIFGainLow

10 dBidiv_ Ref 10.00 dBm
Log

SENSEINT by
Canter Fraq: 2.452000000 GHz

Radie

Avg|Hold:>10H0
Radio Device: BTS

OfNORE | 12:3346 M Age 17, 2018

Frequency

Center Freq|
2452000000 GHz|

esc

CF Step
Center 2452 GHz Span 60 MHz)[, 6090000 Mz
#Res BW 100 kHz #VBW 300 kHz Sweep 7467 ms||—
Occupied Bandwidth Total Power 15.5dBm Freq Offset
36.181 MHz OHz
Transmit Freq Error -14.377 kHz OBW Power 99.00 %
x dB Bandwidth 36.37 MHz x dB -6.00 dB

sTATUS
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Test Channel Frequency (MHz) 008 (bl\j:;i\),wdth (II(IE]Z”) Result
CHO3 2422 36.40 500 Pass
CHO06 2437 36.09 500 Pass
CHO09 2452 36.03 500 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analyzer - Dccupiod BW
RL i

Agilent Spectrum Analyzer - Occupied BW.
RL [

F 1o s SEVEE INT Ay A1 ALTONO R (053335 s 17, 2018 F_ls0o ac SENSEINT AL 15 ALTC N | 03.37 35 A 17,2005
enter Freq 2.422000000 GHz | Genter Freq: 2.422000000 GHz Radio Std: Nane Frequency enter Freq 2.437000000 GHz 4 Radio Std: None Frequency
— oo Trg gl Trig: Free Run Avg|Held:>10/10
HIFGainLow #iAtten: 30 dB Radio Device:BTS HIFGain:Low #Azten: 30 dB Radio Device: BTS
Ref Offset0.6 48 Ref Offset 05 dB
wLa dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
og og
Center Freq| CenterFreq|
2422000000 GHz| 2.437000000 GHz|
CF Step CF Step
Center 2.422 GHz Span 60 MHz)[, ~ ©%%%% Wil fcenter 2437 GHz Span 60 MHz|[, ©000900 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms||—— #Res BW 100 kHz #VBW 300 kHz Sweep 7467 ms |/
Occupied Bandwidth Total Power 13.4 dBm Freq Offset] Occupied Bandwidth Total Power 13.2 dBm Freq Offset
36.180 MHz PHal 36.125 MHz PHa
Transmit Freq Error -10.140 kHz OBW Power 99.00 % Transmit Freq Error -25.882 kHz OBW Power 99.00 %
x dB Bandwidth 36.40 MHz x dB -6.00 dB x dB Bandwidth 36.09 MHz x dB -6.00 dB
s p— s [e——

TX CH11

Agilent Spectrum Analyzer - O
AL

10 dBidiv
Log

.
enter Freq 2.452000000 GHz

AIFGainLow

Ref 10.00 dBm

T ALIGN
Canter Freq: 2.452000000 GHz

Trig: Free Run
#Atten: 30 dB

SENSEINT

Avg|Hold:>10H0

O/NORE | 034710 FM A 17, 2018

Radio Std: Nona

Radio Device: BTS

Frequency

Center Freq|
2452000000 GHz|

Center 2.452 GHz
#Res BW 100 kHz

#VBW 300 kHz

esc

Occupied Bandwidth

36.143 MHz
Transmit Freq Error =41.628 kHz
x dB Bandwidth 36.03 MHz

Total Power

OBW Power
x dB

CF Step
Span 60 MHz|[, 5000000 Mz
Sweep 7.467 ms| 2t Man
12.2 dBm Freq Offset|
0 Hz|
99.00 %
-6.00 dB

sTATUS
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Photographs of the Test Setup

Radiated emission
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Conducted emission

----END OF REPORT----
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