|71

TEST

Model: 11”"TW110

FCC Part 15E

Measurement and Test Report

For

International Products Sourcing Group

4119 Leap Road, Hilliard OH, 43026

FCC ID: 2AOBMWBTW110

FCC Rule(s):

Product Description:
Tested Model:
Report No.:

Sample Receipt Date:
Tested Date:

Issued Date:
Tested By:
Reviewed By:

Approved & Authorized By:

Prepared By:

FCC Part 15E
Tablet PC
11"TW110

STR17128083I-1

2017-12-07

2017-12-08 to 2017-12-19

2017-12-19

. My,
Bin Mei / Engineer I;A 4

/
A B (NE)
Silin Chen / EMC Manager ilm cnef

Jandy So / PSQ Manager /)"(ﬁw

Shenzhen SEM Test Technology Co., Ltd.
1/F, Building A, Hongwei Industrial Park, Liuxian 2nd Road,
Bao'an District, Shenzhen, P.R.C. (518101)
Tel.: +86-755-33663308 Fax.: +86-755-33663309 Website: www.semtest.com.cn

Note: This test report is limited to the above client company and the product model only. It
may not be duplicated without prior permitted by Shenzhen SEM.Test Technology Co., Ltd.

Report No.: STR171280831-1

Page 1 of 176

FCC Part 15E



|71

TEST Model: 11”TW110
TABLE OF CONTENTS
1. GENERAL INFORMATION ...ttt ettt e s e sttt s e e s e st bbbt e e e e e s s abb e bt e e s e e s sasbb et eeesesssesabbbaeeeeessaes 4
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT).....cciciiiiiiiiiieeiie ettt ettt ettt 4
1.2 TEST STANDARDS......coiuutttieeeeieiitteeeeeeeeesiitreeteeeeeeatttreeteeeeeastrtrarteeeeeesatasreseseeeaataaseseeeeeeatraseeeeeeeanssaseesseesanssrereeeeas 5
1.3 TEST IMETHODOLOGY ...vvvvveieeeieeiiteeeeeeeeeeeiiteeeeeeseeesisseeeseseeesiisssseseeesesastssseseseeeaatssseseseesansreseeseesesassasseesesennsrereeeees 5
1.4 TABLE FOR PARAMETERS OF TEST SOFTWARE SETTING ....uuuuuuuuuuuunuuuurusnsssssssssssssnssnssesesssssssssssssssesssesesssesssssesenesne.. 5
1.5 EUT OPERATING DURING TEST ..uvvvteteeeiiiiueeeeteeeeeeiissseeeeesseesesssssessssssassssseesssssmssssssessssssmssssssessssssmsssssessessmmsssseeees 6
TO TEST FACILITY .oeeeiiiiieeeeeeeee ettt ettt e e ettt e e e e e et e e e e e e e esamaa s et e eeeessansaaseeeesesansaaaeeeesesasnsaaneeeeeesannraaseeeeas 6
1.7 EUT SETUP AND TEST IMODE .....uuuiiiiiiiiiiiiteeeieeeeeeeiteeee e e e e eeeatteeeeeeeesaasaeeeeseessessaeseeessssanaaaseeessssessaaseeeeesssnsrrareeeeas 6
1.8 MEASUREMENT UNCERTAINTY ....ovviiiiutiieiiuieeeeetreeeeeeeeeeeseeesenteeesanssssssaaesesassssesanssesssssssssssreesssssesssssssessssssessnsees 7
1.9 TEST EQUIPMENT LIST AND DETAILS .....uuuttiiiiieeiieiiteeeeeeeeeetree e e e e eeeeetaeeeeeeeeeenataareseeeeeesstsaseeeeeeeentsaseeeseesensrsareeeees 7
2. SUMMARY OF TEST RESULTS ..ottt ettt e s s s s b e e e e s s s e bbb et e s e s s s s sabb b b e s e e e e eees 8
B RF EXPOSURE ... .ttt e e e et b e e e e e e s e e bbb et e e e e s e s aab b e e e e e e e e e s bbb e aeeeeeessabbbeeeeeeeaes 9
3.1 STANDARD APPLICABLE.......cceittttttieeeeeieiieeeeeeeeeeeeieeeeeeeeeeesaareeeeeeeeestaaaeeeeeeeeassaseseeeseeesasssaseeeeeeenntssseeeeesenntrareeeeas 9
B 2 TEST RESULT . ceveiiiiiieeiiteeee ettt ettt e ettt e e e e e e eeaa e e e e e e e eeestasaeaeaeeeeeaasseaeeeeeeesastaaseaeeeeenntssseeeeeeeannsrnreseens 9
4, ANTENNA REQUIREMENT ...ttt sttt st etk e et e st e e e be e e bb e e nbee e nbaeenbne et 10
4.1 STANDARD APPLICABLE ......cccceitttitttteteeeeeeeiiteeeeeeeeeeetitaerteeeeeeeettrereeeeeeeaastaaseaeseeeaasasseeeeeseensasseseeeseensssresseeseennnrnees 10
4.2 EVALUATION INFORMATION ......cuuuviiiieeeieeiitreeeeeeeeeiiiuuereeeeeeesesssseeeeeeaeeissssseeseessesssssessessesssssesesessensissessseseennsnees 10
5. CONDUCTED EMISSIONS ..ottt e s e e e e e e s s e sb b b e e e e e e s s e sabba b e e e e e s s sabbraaeeeas 11
5.1 TEST PROCEDURE ......uuuvviiiiiiiiiiiteeeeeeeeeeeiteeee e e e eeeetaaeeeeeeeeeeeaaeeeaeeeeeseataareseseeeastsaseeeeeeeaastaaseseseeeaaassreseeeeeensrareeeees 11
5.3 BASIC TEST SETUP BLOCK DIAGRAM......uuvtiiiiiiiiiitiiiieee e eeeeiiteeee e e eeeeetaee e e e e eeeeetaareeeeeeeeeataaseeeeeeeeesssreaeeeeeensnnseeeees 11
5.4 ENVIRONMENTAL CONDITIONS ....cotiiiiiiiutttteeeeeeeiaeteeeeesseeeissesseessssssnsssssessssssssasseessssssmsssssseessessmsssssesesssmmmrssseeees 12
5.5 TEST RECEIVER SETUP ....coiiiiiiiuuutieeeeeieeiteteeeeeeeeeeaatteeeesseeseaaaeeseesssasassaasseesssessnsaasteessssassaaseeesssssanssssseeesssssnranseeees 12
5.6 SUMMARY OF TEST RESULTS/PLOTS ...oeeiiuttteeittteeeeeeeeeeeeee e ettt e e eeaaeteseeaaeesenaeeessnsaeessenteessensseessaseessanseeesssseessnnes 12
5.7 CONDUCTED EMISSIONS TEST IDATA .. ..uutviiiiiiiieeiiiieeee ettt eeettee e e e e e et et e e e e e eeataareeeeeeeenasareeeeeeeentaaneeeees 12
6. POWER SPECTRAL DENSITY oottt ettt ettt et e e s et e e s e e s s e bbb b et e e e s s s e sabbbeaesaeessssbbraeeasas 15
BN VNN YN N D N ) (07N 23 ) 2 R 15
6.2 TEST PROCEDURE ......cuuvviiiiiiiieitiieeeee e et eeeiteeee e e e eeeetaaeeeeeeeeesetaeseeeeeeeseatsaseaeseeeaaataaseeeeeeeansttareseseesaasasareseeeeeanssrareeeeas 15
6.3 ENVIRONMENTAL CONDITIONS ....eoiiiiiiiittteeeeeeeeeiiureeeeeeeeesiaseseseseeesesseseseseessssssssessseesmsssssesesessmmsissrssseessomsisseeees 16
6.4 SUMMARY OF TEST RESULTS/PLOTS ....ccooutiieeeettie oo eetee et e et e et eeeaaeeeeenaeeeeenaeeeenaneeeeenneeesenneeeennens 16
7. EMISSION BANDWIDTH AND OCCUPIED BANDWIDTH......coooiiiii it 37
7.1 STANDARD APPLICABLE .......ccottuutttieeeieeiitteeeeeeeeeeiiteeeeeeeeeesttaaeetseeeeeaetaareeeseeeaatrareeeeeeeaatrareseeeeeaastrareseeeeeenssrareeeees 37
7.2 TEST PROCEDURE........uuvviiiieiiiiiiteeeee e e eeeeitaeee e e e eeeettaeeeeeeeeeeeaaeaeeeeeeesetraseaeeeeeaeastssaaeeeeeaatraseseeeeeaaasssseeeeeeseasrsreeeees 37
7.3 ENVIRONMENTAL CONDITIONS ....cotiiiiiiiutttteeeeeeeiateeeeesseeseseeseeesssasassssssessssssssasseeesssssmsssssseessessmssssseeesssmmmrnsseeees 39
7.4 SUMMARY OF TEST RESULTS/PLOTS ....uutetiiiiiiieeieetteeee e eeeeeee e e e e e eeaeaeeeeeeeeesaaaasteeesssensaaseeeseessnnsasseeeessssnnanneeeess 39
8. MAXIMUM CONDUCTED OQUTPUT POWER........c oottt aae s raae e savee e 68
I BN VNN DY N A D N o ) (7N 2 ) 2 SRR 68
8.2 TEST PROCEDURE......cuuuiiiiiiiiiieeieieeeeeeeeeetee e e e e e eeeae et eesseeeaaeeeeesssssasaaeeeeesesansaaseeeesssannsaaseeeesessnsasseeeeessanranseeeeas 68
8.3 ENVIRONMENTAL CONDITIONS ....ooiiiiiiiiuteeeeeeeeeeiiteeeeeeeeeesiaeeseeessssanstseseeessessssssseesesesmmssrssesesessmmsssssessessommrssseees 69
8.4 SUMMARY OF TEST RESULTS/PLOTS ..ccceuvviiiiteiee ettt ettt ettt e et e e esenaae e e enaaeessenaaeesenaaeesenasesesennneesenneees 69
9. CONDUCTED SPURIOQUS EMISSIONS ...ttt ettt ettt e e e s s e s bbbt e e e e e e s e s sabbraaeaeas 89
I BN VNN YN S D N ) (7N 23 ) 2 R 89
Q.2 TEST PROCEDURE ......cuuvviiiiiiiiiiiieeeeeeeeeesiteeee e e e eeeetaaeeeeeeeeeetaaeeeseseeeseataaseeeseeeaastaasaeeeeeeaasttaseseeeeeantsareeeeeseenrraareeeees 89
9.3 ENVIRONMENTAL CONDITIONS ....ceiiiiiiiiitteeeeeeeeeiitreeeeeeeeesiisseseseseeenasseseseseeemisssssessseesmssrsseseseesmmsissrssseessomsissseees 89
10.4 SUMMARY OF TEST RESULTS/PLOTS ....ccouteieeeeteie e eeeee e eeee e et e e e e eeaaeeeeeaeaeeenaneeeeenneessennneesennreeeennns 89
11. RADIATED SPURIOUS EMISSIONS ...ttt ettt s e s sb e e s s s s s bbb e e e e e e s e aaas 126
11.1 STANDARD APPLICABLE........ccettutttteeeeeeiiitereeeeeeeeeiaeeeeeeeeeasitaeeeeeeeeaaaatareeeeeeeaasaasseeseseeasssseseeeesensiasreseseseennrarees 126
11.2 TEST PROCEDURE .......uuttiiiieeiieiiitieee e e eeeeeiteeeeeeeeeeetaeeeeeeeeeeetasaeeeeeeesestaseeeeeeeeaesssssaeseeeeaassssseeseeeessnsreeeseeeennnnrees 126
11.3 TEST RECEIVER SETUP ....ooiiiiiiiuetiieeeeeeeieeeeeeeeeeeeeiataeeteesseesisssssteessessasssaseessesssassassseesessssssasseeeeesssssnssseseesssensnnens 127
11.4 CORRECTED AMPLITUDE & MARGIN CALCULATION........coiouttiieieeeiiiteeeeeeeeeeeeseeereeeeesesssssseeeeesssssnsseeesessssssnnnes 127
11.5 ENVIRONMENTAL CONDITIONS ....vvtiiiiiiiittereeeeeeeiitaeeeeeeeeesisssseeeeeessssssaseessessimssssssesessomssssesseesssmmssssesssssssmnsnnees 127
11.6 SUMMARY OF TEST RESULTS/PLOTS ...ooeiiteiiiiitiiee et eeeeee e et e eete e e et eesenaeeeeenaeesssnnaeessensseesensnessensaeessnnneeeens 128
12. FREQUENCY ST ABILITY ottt ettt ettt et et e et e et e et e e teeenbe e e teeanteesnteesnbeeanteennneeanes 164
12.1 STANDARD APPLICABLE.......ccoituutttieeeieeiiiteeeeeeeeeeestaeeeeeeeeesiaaeeeeeseseeasaraseeseessaassaasseesessaasasseeseesseesssresssesssnnsnnees 164

Report No.: STR171280831-1 Page 2 of 176 FCC Part 15E



|71

TEST Model: 11"TW110
12.2 TEST PROCEDURE ......uuuuviiiiiiiieiitteeeeeeeeeeeiaereeeeeeesetaeeeeeeeeesestaeseeeeeeeaaataseseeeeesastsasseeeeseeassaseeeeeseeenssreseseesennnrees 164
12.3 ENVIRONMENTAL CONDITIONS ....ooeieiieiiiitteeeeeeeeeiiitaeeeeeeeeeeiitsseeeeeeeseesssssesssessessisssssesessessissssssessessssssesssessemssnsees 164
12.4 SUMMARY OF TEST RESULTS/PLOTS .. .uuuttiiiieiieeeteietee ettt e e e e eeesatae e e e e e e seenmaaeseesessesnnnsseeeeessassnnsseeeeessssnnnees 164

Report No.: STR171280831-1 Page 3 of 176 FCC Part 15E



|71

TEST Model: 11”TW110

1. GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant: International Products Sourcing Group
Address of applicant: 4119 Leap Road, Hilliard OH, 43026
Manufacturer: Shenzhen Emdoor Digital Technology Co.,Ltd.
Address of manufacturer: H.Q.:6/F JinFuLai Building,49-1 Dabao Road,

Bao An District, Shenzhen

General Description of EUT

Product Name: Tablet PC
Trade Name: WinBook
Model No.: 11"TW110
Adding Model: /
Rated Voltage: DC 3.8V by battery
Battery capacity: 10000mAh
Model: JKO50300-S04US
Power Adapter Model. Input: AC100-240V, 50/60Hz, 0.5A; Output: DC 5V/ 3000mA

Note: The test data is gathered from a production sample provided by the manufacturer.

Technical Characteristics of EUT

Support Standards: 802.11a, 802.11n(HT20/40), 802.11ac-HT80
Frequency Range: 5150-5250MHz, 5725-5850MHz

Antenna A : 6.71dBm(Conducted)

Antenna B : 6.75dBm (Conducted)

RF Output Power:

Type of Modulation: OFDM, 64-QAM,16-QAM, QPSK, BPSK, 256-QAM
Data Rate: 6-54Mbps, up to 300Mbps

Quantity of Channels: 8 fort 5150-5250MHz; 5 fort 5725-5850MHz
Channel Separation: 20MHz

Type of Antenna: Integral Antenna

Antenna A: 2.0dBi

A in:
ntenna Gain Antenna B: 2.0dBi
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|71

TEST Model: 11”TW110

1.2 Test Standards

The following report is prepared on behalf of the International Products Sourcing Group in accordance with FCC
Part 15, Subpart C&E, and section 15.203, 15.205, 15.207, 15.209 and 15.407 of the Federal Communication

Commissions rules.

The objective is to determine compliance with FCC Part 15, Subpart C&E, and section 15.203, 15.205, 15.207,
15.209 and 15.407 of the Federal Communication Commissions rules.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of the product, which
result in lowering the emission, should be checked to ensure compliance has been maintained.

1.3 Test Methodology

All measurements contained in this report were conducted with ANSI C63.4-2014, American National Standard
for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in
the range of 9 kHz to 40 GHz. The measurement guide KDB 789033 D02 v01r02 for Unlicensed National
Information Infrastructure (U-NII) Devices and KDB 662911 D01 Multiple Transmitter Output v02r01 shall be
performed also.

1.4 Table for parameters of Test Software setting

The test utility software used during testing was “RPTA1-71W.M4300.01.GD.2015Sep1”. During testing,
Channel and Power Controlling Software provided by the customer was used to control the operating channel as
well as the output power level. The RF output power selection is for the setting of RF output power expected by
the customer and is going to be fixed on the firmware of the final end product.

Test Frequency (MHz)
Mode NCB: 20MHz
5180 | 5200 | 5240 | 5260 | 5300 | 5320 | 5500 | 5580 | 5700 | 5720 | 5745 | 5785 | 5825
802.11a
19 19 19 15 15 15
6Mbps
802.11n-HT20
19 19 19 15 15 15
MCSO0
NCB: 40MHz
Mode

5190 5230 5270 5310 5510 5550 5670 5710 | 5755 | 5795

802.11n-HT40

19 19 15 15
MCSO0
NCB: 80MHz
Mode
5210 5290 5530 5610 5690 5775
802.11ac-HT80
19 15
MCSO0/Nss2
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1.5 EUT Operating during test

EUT was programmed to be in continuously transmitting mode. During the test, EUT operation to normal

function and programs under WIN XP were executed.

1.6 Test Facility

FCC - Registration No.: 125990

Shenzhen SEM Test Technology Co., Ltd. Laboratory has been recognized to perform compliance testing on
equipment subject to the Commissions Declaration Of Conformity (DOC). The Designation Number is CN5010,
and Test Firm Registration Number is 125990.

Industry Canada (IC) Registration No.: 11464A
The 3m Semi-anechoic chamber of Shenzhen SEM.Test Technology Co., Ltd. has been registered by Certification
and Engineering Bureau of Industry Canada for radio equipment testing with Registration No.: 11464A.

1.7 EUT Setup and Test Mode

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the
measurements. All testing shall be performed under maximum output power condition, and to measure its highest

possible emissions level, more detailed description as follows:

Test Mode List

Test Mode Description Remark
™1 802.11a 5180MHz,5200MHz,5240MHz, 5745MHz,5785MHz,5825MHz
™2 802.11n-HT20 | 5180MHz,5200MHz,5240MHz, 5745MHz,5785MHz,5825MHz
T™M3 802.11n-HT40 | 5190MHz,5230MHz, 5755MHz,5795MHz
T™M4 802.11ac-HT80 | 5210MHz, 5775MHz

Note: All test modes (different data rate and different modulation) are performed, but only the worst

case is recorded in this report.

EUT Cable List and Details
Cable Description Length (m) Shielded/Unshielded With / Without Core
Adapter Cable 1.5 Shielded Without Core

Special Cable List and Details
Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
/ / / /

Auxiliary Equipment List and Details

Description Manufacturer Model Serial Number
/ / / /

Report No.: STR171280831-1 Page 6 of 176 FCC Part 15E
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1.8 Measurement Uncertainty

Measurement uncertainty

Parameter Conditions Uncertainty
RF Output Power Conducted +0.42dB
Occupied Bandwidth Conducted +1.5%
Power Spectral Density Conducted +1.8dB
Conducted Spurious Emission Conducted +2.17dB
Conducted Emissions Conducted +2.88dB
Transmitter Spurious Emissions Radiated +5.1dB
1.9 Test Equipment List and Details
No. Description Manufacturer Model Serial No. Cal Date | Due Date
SEMT-1072 | Spectrum Analyzer Agilent E4407B MY41440400 | 2017-06-12 | 2018-06-11
SEMT-1031 | Spectrum Analyzer | Rohde & Schwarz FSP30 836079/035 2017-06-12 | 2018-06-11
SEMT-1007 | EMI Test Receiver | Rohde & Schwarz ESVB 825471/005 2017-06-12 | 2018-06-11
SEMT-1008 Amplifier Agilent 8447F 3113A06717 2017-06-12 | 2018-06-11
SEMT-1043 Amplifier C&D PAP-1G18 2002 2017-06-12 | 2018-06-11
SEMT-1011 | Broadband Antenna Schwarz beck VULB9163 9163-333 2017-06-08 | 2018-06-07
SEMT-1042 Horn Antenna ETS 3117 00086197 2017-06-08 | 2018-06-07
SEMT-1069 Loop Antenna Schwarz beck FMZB 1516 9773 2017-06-08 | 2018-06-07
SEMT-1001 | EMI Test Receiver | Rohde & Schwarz ESPI 101611 2017-06-12 | 2018-06-11
SEMT-1003 L.IS.N Schwarz beck NSLKS8126 8126-224 2017-06-12 | 2018-06-11
SEMT-1002 Pulse Limiter Rohde & Schwarz | ESH3-Z2 100911 2017-06-12 | 2018-06-11
SEMT-1168 Pre-amplifier Directi(l):CSystemS PAP-0126 14141-12838 2017-08-15 | 2018-08-14
SEMT-1169 Pre-amplifier Directi(l):CSystemS PAP-2640 14145-14153 2017-08-15 | 2018-08-14
SEMT-1163 | Spectrum Analyzer | Rohde & Schwarz FSP40 100612 2017-06-12 | 2018-06-11
SEMT-1170 | DRG Horn Antenna | A.H. SYSTEMS SAS-574 571 2017-03-09 | 2018-03-08
Report No.: STR171280831-1 Page 7 of 176 FCC Part 15E
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2. SUMMARY OF TEST RESULTS

FCC Rules Description of Test Item Result
§15.203; §15.405 Antenna Requirement Compliant
§ 15.207; § 15.407(b)(6) Conducted Emission Compliant
§ 15.407(a)(1),(2) Power Spectral Density Compliant
§15.407(e) Emission Bandwidt.h and Occupied Compliant
Bandwidth
§ 15.407(a)(1),(2) Maximum Conducted Output Power Compliant
§ 15.407(b)(1),(2),(3) Conducted Spurious Emission Compliant
§ 15.205; § 15.407(b)(1),(2),(3) Radiated Emission Compliant
8 15.407(g) Frequency Stability Compliant
§ 15.407(h) Dynamic Frequency Selection (DFS) N/A
N/A: not applicable
Report No.: STR171280831-1 Page 8 of 176 FCC Part 15E
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3. RF Exposure

3.1 Standard Applicable

According to § 1.1307 and  § 2.1093, the portable transmitter must comply the RF exposure requirements.

3.2 Test Result

This product complied with the requirement of the RF exposure, please see the SAR Report.
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4. Antenna Requirement

4.1 Standard Applicable

According to FCC Part 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the

provisions of this section.
4.2 Evaluation Information

This product has two integral antenna, and they can’t transmit simultaneously, fulfill the requirement of this
section.
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5. Conducted Emissions

5.1 Test Procedure

The setup of EUT is according with per ANSI C63.4-2014 measurement procedure. The specification used was
with the FCC Part 15.207 Limit.
The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the middle.

The spacing between the peripherals was 10 cm.

5.3 Basic Test Setup Block Diagram

Adapter EUT
LISN
=)
B
To Receiver Non-conduction table

80 cm above Ground

Plane
v

< 1.5m >
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5.4 Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 1012 mbar

5.5 Test Receiver Setup

During the conducted emission test, the test receiver was set with the following configurations:

Start FIEQUENCY ....eovvvevieiieiieiieieesiteeteit ettt 150 kHz
StOp FIeqUENCY ...cooueiiiiiiiiieiie et 30 MHz
SWEEP SPEEA ...vviviiiieiieiieeee s Auto

IF Bandwidth........cccoooeeiiniiniiiiiiiicccceecec e 10 kHz
Quasi-Peak Adapter Bandwidth ..........cccoovvevieiienieieieiees 9 kHz
Quasi-Peak Adapter Mode .......ccoevveeviieiieciieieeieeeeeeeeee e Normal

5.6 Summary of Test Results/Plots

According to the data in section 3.8, the EUT complied with the FCC Part 15.207 Conducted margin for a Class B

device, with the worst margin reading of:

-3.72 dB at 0.1740 MHz in the Neutral, QP detector, 0.15-30MHz

5.7 Conducted Emissions Test Data
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Plot of Conducted Emissions Test Data
EUT: Tablet PC
Tested Model: 11"TW110
Operating Condition: Transmitting
Comment: AC 120V/60Hz

Test Specification: Neutral

800 dBuV
; Limit1: —_
Limit2:
70 .
60
50
10
w bl [-"I.'L Al I‘;‘J
W Iy l
20 : :
{n ﬂ A ‘Jr \L‘ '“‘ M }.-'.-' ' Toird : ‘| y
ST T A S S S S S A S S S A -1 O SN ops i, o o LA
0.0 : : R
0.150 0.5 5 30.0 MHz
No. Frequency Reading Correct Result Limit Margin Detector
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)

1* 0.1740 51.22 9.83 61.05 64.77 -3.72 QP

2 0.1740 29.17 9.83 39.00 54.77 -15.77 AVG

3 0.3420 25.26 9.80 35.06 49.15 -14.09 AVG

4 0.3620 41.14 9.80 50.94 58.68 -7.74 QP

5 2.5060 39.98 9.72 49.70 56.00 -6.30 QP

6 2.5260 19.40 9.72 29.12 46.00 -16.88 AVG
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Test Specification:

Line

80.0

70

dBu¥Y

Limit1: —
Limit2: —_

60
50
40
30 = I'.é | P
20 bt A d b L e )
PO Foccmiitiiciiiiidcccccctocecdecadecciocdactodasaccccacascaasabonaasacestessonadasssstoasabaondecdesdanbonassssssannssndiens Ao o= -
=
0.0 3 3
0.150 0.5 300 MHz
No. Frequency Reading Correct Result Limit Margin Detector
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 0.1780 25.46 9.82 35.28 54.58 -19.30 AVG
2% 0.1787 50.09 9.82 59.91 64.55 -4.64 QP
3 0.3060 41.72 9.80 51.52 60.08 -8.56 QP
4 0.3060 22.63 9.80 32.43 50.08 -17.65 AVG
5 2.5260 39.16 9.72 48.88 56.00 -7.12 QP
6 2.5940 19.01 9.72 28.73 46.00 -17.27 AVG
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6. Power Spectral Density

6.1 Standard Applicable

Section 15.407(a) Power limits:

(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring that systems

employing high gain directional antennas are used exclusively for fixed, point-to-point operations.
6.2 Test Procedure

According to 789033 D02 General UNII Test Procedures New Rules v01, the following is the measurement
procedure.

For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above procedures
make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in § 15.407(a)(5). For
devices operating in the band 5.725-5.85 GHz, the rules specify a measurement bandwidth of 500 kHz. Many
spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may need to be used. The rules permit the
use of a RBWs less than 1 MHz, or 500 kHz, “provided that the measured power is integrated over the full
reference bandwidth” to show the total power over the specified measurement bandwidth (i.e., 1 MHz, or 500
kHz). If measurements are performed using a reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and
integrated over 1 MHz, or 500 KHz bandwidth, the following adjustments to the procedures apply:
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a) Set RBW = 1/T, where T is defined in section I1.B.1.a).

b) Set VBW = 3 RBW.

¢) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to the
measured result, whereas RBW (< 500 KHz) is the reduced resolution bandwidth of the spectrum analyzer set
during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10log(1MHz/RBW) to the measured
result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of spectrum analyzer set during
measurement.

e) Care must be taken to ensure that the measurements are performed during a period of continuous transmission
or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the sections 5.c) and 5.d)
above, since RBW=100 KHZ is available on nearly all spectrum analyzers.

6.3 Environmental Conditions

Temperature: 20°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar

6.4 Summary of Test Results/Plots
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TEST

Model: 11”TW110

Antenna A
5150-5250MHz
. Power Spectral Density Limit *
Operating mode Test Channel
dBm/MHz (dBm/MHz)
5180 3.312 11
802.11a 5200 2912 11
5240 2.987 11
5180 3.612 11
802.11n-HT20 5200 1.807 11
5240 2.081 11
5190 -1.145 11
802.11n-HT40
5230 -1.072 11
802.11ac-HT80 5210 -3.915 11
5725-5850MHz
. Power Spectral Density Limit *
Operating mode Test Channel
dBm/500kHz dBm/500kHz
5745 -1.537 30
802.11a 5785 -1.207 30
5825 -0.928 30
5745 -2.208 30
802.11n-HT20 5785 -1.565 30
5825 -0.814 30
5755 -6.122 30
802.11n-HT40
5795 -4.439 30
802.11ac-HT80 5775 -7.682 30
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TEST

Model: 11”TW110

Antenna B
5150-5250MHz
. Power Spectral Density Limit *
Operating mode Test Channel
dBm/MHz (dBm/MHz)
5180 2.296 11
802.11a 5200 2.227 11
5240 1.865 11
5180 1.461 11
802.11n-HT20 5200 2.027 11
5240 1.867 11
5190 -1.823 11
802.11n-HT40
5230 -1.287 11
802.11ac-HT80 5210 -4.771 11
5725-5850MHz
. Power Spectral Density Limit *
Operating mode Test Channel
dBm/500kHz dBm/500kHz
5745 -2.030 30
802.11a 5785 -1.487 30
5825 -0.449 30
5745 -1.654 30
802.11n-HT20 5785 -1.340 30
5825 -0.712 30
5755 -6.023 30
802.11n-HT40
5795 -4.494 30
802.11ac-HT80 5775 -7.638 30
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Antenna A
Test Mode: 802.11a
5180MHz

I Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Marker

5.183280000 GHz Pk-Pk Search

More
1of 2

5200MHz

I Peak Search

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Marker
5.202640000 GH=
2.912 dBm

Pk-Pk Search

More
1of 2
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5240MHz

Peak Search

|

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

5.235880000 GHz Pk-Pk Search
2.987 dBm _—

More
1of 2

5745MHz

.l.ﬂ_hnl Spectrum Analyzer - Swepl SA

Marker 1 5.747360000000 GHz : Avg Type: RMS T A Peak Search
PHO: Fast | Trig: Free Run Avg|Hold:> 1007100 T

]
\FGain:Low _ Aften: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

¢

e AL | by APl
ol L Wy Y hﬂ'w.—w,‘

Center 5.74500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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5785MHz
Agilent Spectrum Analyzer - Swept SA
1! - F ALIGN & 09:08: 14 AM D 14, 2017 Peak S h
Marker 1 5.781800000000 GHz - Avg Type: RMS - fRK Seare
PHO: Fast Ly 17ig:FreeRun Avg|Hold:>100/100
IFGain:Low Atter: 20 dB
Mkr1 5 NextPeak
Ref Offset 0.8 dB i Lined
Ref 10.00 dBm
'Y Next Pk Rig|
ottt i,
| pdond e ALY T S
f LY

Next Pk Le
Marker Delta
Mkr—RefLvi

Center 5.78500 GHz Span 40.00 MHz

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

5805MHz

Agilent Spectrum Analyzer - Swept SA
i 09:08:31 AM Duc 14, 2017

Marker 1 5.829800000000 GHz e— Avg Type: RMS n Peak Search
PNO: Fast . Trig: Free Run Avg|Hold:>100/100 !

!
IFGain:Low Atten: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Next Pk Rigl

I O O

Center 5.82500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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Test Mode: 802.11n-HT20
5180MHz

Peak Search

|

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Marker

5.184000000 GHz Pk-Pk Search

More
1of 2

5200MHz

“# Agilent : | Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

5.196640000 GHz

More
1of?2
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5240MHz

Peak Search

|

Meas Tools»

;‘f W,WW-"M.MWRMW“MI Next Peak
M" Next Pk Right
w‘ Next Pk Left
|Iww

Min Search

Marker
5.242560000 GHz Pk-Pk Search
2.081 dBm —_—
More
1of 2

5745MHz

.l.ﬂ_hnl Spectrum Analyzer - Swepl SA
r . e ALIGN A 09:08:51 AM Dec 14, 2017
Marker 1 5.746520000000 GHz 7 Avg Type: RMS RACE Peak Search
PHO: Fast Ly, ) Trig: Free Run Avg|Hald:>100/100 TYPE
IFGain:Low Atten: 20 dB DET

Ref Offset 0.8 dB
Ref 10.00 dBm

1
,,l,—"\‘hW\'M-]_*!."!"-‘r'-"H@%»‘-

v,,\wb.d.ﬂr -

Center 5.74500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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5785MHz
Agilent Spectrum Analyzer - Swept SA
z ¢ @ A ALIGN A 09:09:08 AM Dec 14, 2017 A
Marker 1 5.788360000000 GHz : Avg Type: RMS - fRK Seare
PHO: Fast Ly 17ig:FreeRun Avg|Hold:>100/100
IFGain:Low Atter: 20 dB
Mkr1 5 NextPeak
Ref Offset0.8 dB = =
Ref 10.00 dBm
¢ Next Pk Rig|
Aipadlivind, }-"M‘le‘ﬂ" Py,
Next Pk Le
Marker Delta
Mkr—RefLvi
Center 5.78500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
5805MHz

Agilent Spectrum Analyzer - Swept SA
i F Q Y BEE N BLIGN 09:09:25 AM Dec 14, 2017

Marker 1 5.829480000000 GHz = Avg Type: RMS SiENEeaEl
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atterc 20 dB

48 GH3z NextPeak

Ref Offset 0.8 dB gl

Ref 10.00 dBm -0.814 dBm

Next Pk Right

Mkr—RefLvi

Center 5.82500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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Test Mode: 802.11n-HT40

5190MHz
I Peak Search
Meas Tools»
MNext Peak
Next Pk Right
'*J * Next Pk Left
e Min Search
Marker

5.177920000 GHz Pk-Pk Search
-1.145 dBm L
Hz Soan 20 MH= More
; /B i N5 ot 1 of 2

5230MHz

I Peak Search

Meas Tools»

Next Peak

Next Pk Right

wﬁ M#‘ Next Pk Left

e Min Search
Marker

5.241840000 GHz Pk-Pk Search

-1.872 dBm —_—

GHz More

1of 2
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5755MHz
Agilent Specirum Analyzer - Swept SA
Marker 1 5757320000000 GHz - Avg Type: RMS Peak Search
PHO: Fast Ly Trig: Free Run Avg|Hold:> 1007100
IFGain:Low Atten: 20 dB
i NextPeak
Ref Offset 0.8 dB Mkr1 §
Ref 10.00 dBm
Next Pk Rig
3
@
R T e
I,q..‘.l!-’ f ey
' ' Next Pk Lef
Marker Delta
(NI LR,
Mkr—RefLvl
Center 5.75500 GHz Span 80.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
IMSG STATUS
5795MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5,?921200000 GHz
PHO: Fast (
IFGain:Low

Trig: Free Run
]
" Atter: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

4

et Ak A
¥

et

Center 5.79500 GHz

ALIGN A 09:10: 14 AM Dex 14, 2017
Avg Type: RMS TRAC]
Avg|Hald:>100/100

"
|
foy LTS TN "

Span 80.00 MHz

Peak Search

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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Test Mode: 802.11ac-HT80
5210MHz

I Peak Search

Meas Tools»

MNext Peak

1

v »
v wr‘?“‘“ﬂf“’# thwrm A#M"'.w "
F Next Pk Right

Next Pk Left

Mﬁr‘a‘h’q‘h‘mﬁ

Min Search

Marker
5.201200800 GH=
-3.915 dBm

Pk-Pk Search

More
1of 2

5755MHz

.l.Jhnl Spectrum Analyrer - Swept SA

Peak Search

3 NextPeak

Avg Type: RMS

Marker 1 5,?88?500000 GHz 5
\ Trig:Free Run Avg|Hald:>100/100

PHO: Fast )
IFGain:Low Atter: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Next Pk Right

L WRTRTRY | PR ST D
el Ansipertel oAb Wy

I

i

f
b l-_.,J.'\‘,.. ]
|r,d.r Wiy M-.-"‘, Vil

Center 5.77500 GHz
#Res BW 510 kHz

ot i

11 -

b ey
.'."l‘ll'r"'*' " l“rﬂ*.w
Mkr—RefLvi

Span 160.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 3.0 MHz*
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Antenna B
Test Mode: 802.11a
5180MHz

Agilent Spectrum Analyzer - Swept SA

Lo RF T ENSE:IN T 09:34:06 &M De< 14, 2017

Marker 1 5.183520000000 GHz Avg Type: RMS TRACE Peak Search
PHO: Fast Ly 17g:FreeRun Avg|Hold>100/100 TYPE
IFGain:Low Atten: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

1

¢

s VLS »"""""‘“"""‘H‘r Next Pk ngh‘l
1 Wl

Center 5.18000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MG STATUS

5200MHz

Agilent Spectrum Analyzer - Swept SA

L RF - ENSE:IN H 09:34:40 AM Dec 17 P

Marker 1 5.203960000000 GHz Avg Type: RMS TRACE eak Search
PHO: Fast Ly 17g:FreeRun Avg|Hold>100/100 VEE
IFGain:Low Atten: 20 dB oET

Ref Offset 0.8 dB
Ref 10.00 dBm

1
¢
'Ml‘l_f‘..-vrﬂ*r\m'fb:>w‘,.-\r-pw,-,.Q-,:',jw‘hﬁ Next Pk Right

Center 5.20000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Mso STATUS
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5240MHz
Agilent Spectrum Analyzer - Swept SA
Marker 1 5.236880000000 GHz Avg Type: RMS EERKCRRAIY
PHO: Fast Ly 17g:FreeRun Avg[Hold:>100/100
IFGain:Low Atten: 20 dB
Ref Offset 0.8 dB
Ref 10.00 dBm
1
Cen:ter 5.24000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
5745MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5,?466400000 GHz
PNO: Fast |

-
IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

M,_«._‘l,.»'"*'"'M'\'"""_.l"u"r"k"w"'"“
i ]

Center 5.74500 GHz
#Res BW 510 kHz

#VBW 3.0 MHz*

ALTGN 4 09:01:58 AM Dac 14, 2017
Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB
Mkr1 5.7

1

LY ol

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Peak Search

Next Pk Rigl
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Model: 11”"TW110

5785MHz
Agilent Spectrum Analyzer - Swept SA
Marker 1 5.787760000000 GHz : Avg Type: RMS Peak Search
PHO: Fast Ly, Trig: Free Run Avg|Hald:>100/100
IFGain:Low Atter: 20 dB
Mkrd & 7 NextPeak
Ref Offset 0.8 dB Mkr1 5.7 f
Ref 10.00 dBm -1.487 ¢
! Next Pk Rig|
,n‘.-h‘j,iQ‘J-‘H‘“'lh"fl'l‘?.w‘f\-ihﬂdlﬂ“hm
Next Pk Le
Marker Delta
Mkr—RefLvi
Center 5.78500 GHz Span 40.00 MHz
#Res BW 510 kHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
5805MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5,32?8400000 GHz
PNO: Fast |

-
IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100
Atten: 20 dB

.1

peivtitnghy | el A,
,»r-ﬂ‘-'.-'!-"* i W "ty

I
L

ia

Center 5.82500 GHz

A

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

Peak Search

Next Pk Rigl
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Model: 11”"TW110

Test Mode: 802.11n-HT20

5180MHz
Agilent Spectrum Analyzer - Swept SA
L0 ] f 09:35:23 AM Dec 14, 2017 Beai Saareh
Marker 1 5.184200000000 GHz Avg Type: RMS TRACE Ll
PHO: Fast Ly 17g:FreeRun Avg[Hold:>100/100 TyPe
IFGain:Low Atten: 20 dB
Ref Offset 0.8 dB Mkr1 5.184 -
Ref 10.00 dBm
1
. Next Pk Right
e, iy
o mw_,,p\’"‘“ﬂ‘* gy Tt "‘\1"""\“\15’-\.
Center 5.18000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSO STATUS
5200MHz

Agilent Spectrum Analyzer - Swepl SA
b

Marker 1 5,195?5000000 GHz
PNO: Fast Lyt
IFGain:Low

Trig: Free Run
Atterc 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

’1

“Mwﬂn‘a\-ﬁ.‘_ Wu;ﬂ.-‘...urm.._

.
N LAl

Center 5.20000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS Peak Search
Avg|Hold=>100/100

Next Pk Right
Lo
Next Pk Left
L

Marker Delta

Mkr—RefLvi

Span 40,00 MHz
Sweep 1.000 ms (1001 pts)
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5240MHz
Agilent Spectrum Analyzer - Swept SA
Marker 1 5,238960000000 GHz — Avg Type: RMS Peak Search
PHO: Fast Ly 17g:FreeRun Avg[Hold:>100/100
IFGain:Low Atten: 20 dB
Ref Offset0.8 dB
Ref 10.00 dBm
7
4|
5 R e .
#v»sfv"*“""mm i cclimasic >ty
Fi \
Cen:ter 5.24000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSO STATUS
5745MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5.741360000000 GHz  AvgTypeRMS
PHO: Fast | Trig: Free Run Avg|Hald:>100/100

!
IFGain:Low Atten: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

Center 5.74500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MsG STATUS

Peak Search

Next Pk Rigl
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TEST
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5785MHz
Agilent Spectrum Analyzer - Swept SA
1! - F ALIGN & 09:01:09 AM Dec 14, 2017 Peak S h
Marker 1 5.781480000000 GHz - Avg Type: RMS TRAG fRK Seare
PHO: Fast Ly 17ig:FreeRun Avg|Hold:>100/100
IFGain:Low Atter: 20 dB
Mkr1 5 NextPeak
Ref Offset 0.8 dB i Lined
Ref 10.00 dBm g
¢ Next Pk Rig|
g’l{_.bd.-ra-J“iM-u'.'s*'\1‘K.-\1-.-'\m'a-w-~“ "‘ft.-'].l,\.\l-';‘l
Next Pk Le
Marker Delta
Mkr—RefLvi
Center 5.78500 GHz Span 40.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
5805MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5.823000000000 GHz ~ AvgType:RMS

Ref Offset 0.8 dB
Ref 10.00 dBm

05:01:35 AM Dec 14, 2017

PHO: Fast Ly 17ig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

[ [ T 11 .

Center 5.82500 GHz
#Res BW 510 kHz

Span 40.00 MHz
#VBW 3.0 MHZ* Sweep 1.000 ms (1001 pts)

STATUS

Peak Search

Next Pk Rigl
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Test Mode: 802.11n-HT40

5190MHz
Agilent Spectrum Analyzer - Swept SA
e RF . LIGH 09:36:17 AM Dec 14, 2017 Peak S h
Marker 1 5.193200000000 GHz Avg Type: RMS Ll
PHO: Fast Ly 17g:FreeRun Avg[Hold:>100/100
IFGain:Low Atten: 20 dB
Ref Offset 0.8 dB
Ref 10.00 dBm
.'_Jrn-l'r,vh“). Ak i
Cen:ter 5.19000 GHz Span 80.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
5230MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 5.22?68000000 GHz
PNO: Fast (

Cp)
IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

Mot

: A
el

Center 5.23000 GHz
#Res BW 1.0 MHz

" Trig:Free Run

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

Atten: 20 dB

’1

“J..-.'m'r-mr:w-h. PLEL TR TNy

A

X
t"!rjﬁ ‘:-u"'ﬁ;a'r'”f

Span 80.00 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Peak Search
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5755MHz
Agilent Specirum Analyzer - Swept SA
Marker 1 5753480000000 GHz ———— Avg Type: RMS Peak Search
PHO: Fast Ly Trig: Free Run Avg|Hold:> 1007100
IFGaln:Low Arter: 20 dB
T Next Peak
Ref Offset 0.8 dB Mkr1 5
Ref 10.00 dBm
Next Pk Rig
Y
-:.w;r-‘-vfr!l ‘I;v".“!‘.‘r“:'\lj‘?'"“léf"aﬂ o
' Next PK Lef
Marker Deita
h"mf#'r-’r"mh‘a.ﬂ,lr

Mkr—RefLvi

Center 5.75500 GHz Span 80.00 MHz

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

5795MHz

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS
Avg|Hald:>100/100

Marker 1 5,?990800000 GHz
PHO: Fast (
IFGain:Low

Trig: Free Run
]
" Atter: 20 dB

Ref Offset 0.8 dB
Ref 10.00 dBm

1

o f__.,u.),m:..:‘%'-p‘-.t..

; Jn-:Jl]Hf"-l"fn‘n','r-'-'.’;',

Center 5.79500 GHz Span 80.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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TEST

Model: 11”"TW110

Test Mode: 802.11ac-HT80

Peak Search

Avg Type: RMS
Avg|Hold:>100/100

bt iy

rsntnsily

1
g Jﬂ""‘ﬁ‘.‘-luh\*\!'-ph “N}ﬂ -
: i

Span 160.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

5210MHz
Agilent Spectrum Analyzer - Swept SA
Marker 1 5.222160000000 GHz
PHO: Fast Ly 17g:FreeRun
IFGain:Low Atten: 20 dB
Ref Offset 0.8 dB
Ref 10.00 dBm
P e L
Fharnad
)
1:
|
bt ik A
RN AT -“J.hu,'lfqlﬂ_] V
Cen:ter 5.21000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
MsG
5755MHz

Agilent Spectrum Analyzer - Swept SA
Marker 1 5,?932400000 GHz

PNO: Fast Ly

IFGain:Low

Ref Offset 0.8 dB
Ref 10.00 dBm

Pt i) gl _.xw;"“_*
1 artite

kg’
f

Center 5.77500 GHz
#Res BW 510 kHz

#VBW 3.0 MHz*

O9:05:34 AM Dec 14, 2017

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100
Atten: 20 dB
Mkr1 5.7

1

¢

Peak Search

Span 160.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Next Pk Rigl
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7. Emission Bandwidth and Occupied Bandwidth

7.1 Standard Applicable

According to 15.407 (a) and (e)

(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring that systems

employing high gain directional antennas are used exclusively for fixed, point-to-point operations.

(e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

7.2 Test Procedure

According to 789033 D02 v01r02 section C&D, the following is the measurement procedure.

1. Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission. Compare
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this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed until the RBW/EBW
ratio is approximately 1%.

2. Minimum Emission Bandwidth for the band 5.725-5.85 GHz

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 KHz for the band 5.715-5.85
GHz. The following procedure shall be used for measuring this bandwidth:

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 X RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

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

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may

be employed if it implements the functionality described above.

D. 99 Percent Occupied Bandwidth

The 99-percent occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5 % of the total mean power of the given emission.
Measurement of the 99-percent occupied bandwidth is required only as a condition for using the optional
band-edge measurement techniques described in section 11.G.3.d). Measurements of 99-percent occupied
bandwidth may also optionally be used in lieu of the EBW to 789033 D02 v01r02 General UNII Test Procedures
New Rules v01 define the minimum frequency range over which the spectrum is integrated when measuring
maximum conducted output power as described in section II.E. However, the EBW must be measured to
determine bandwidth dependent limits on maximum conducted output power in accordance with 15.407(a).

The following procedure shall be used for measuring (99 %) power bandwidth:

1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.

3.Set RBW =1 % to 5 % of the OBW

4.SetVBW = 3 « RBW

5. Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

6. Use the 99 % power bandwidth function of the instrument (if available).

7. If the instrument does not have a 99 % power bandwidth function, the trace data points are recovered and
directly summed in power units. The recovered amplitude data points, beginning at the lowest frequency, are
placed in a running sum until 0.5 % of the total is reached; that frequency is recorded as the lower frequency. The
process is repeated until 99.5 % of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.
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7.3 Environmental Conditions

Temperature: 24° C
Relative Humidity: 53%
ATM Pressure: 1018 mbar

7.4 Summary of Test Results/Plots

Antenna A
5150-5250MHz
Test Channel 26 dB Bandwidth 99% Bandwidth
Test Mode Result
MHz MHz MHz
5180 23.792 16.6848 Pass
802.11a 5200 23.249 16.6455 Pass
5240 23.336 16.6890 Pass
5180 23.871 17.7850 Pass
802.11n-HT20 5200 24.830 17.7960 Pass
5240 23.290 17.7909 Pass
5190 43.928 36.2528 Pass
802.11n-HT40
5230 42.546 36.2548 Pass
802.11ac-HT80 5210 81.322 75.2536 Pass
5725-5850MHz
26 dB 6 dB 99% .
Test Channel . . . Limit
Test Mode Bandwidth Bandwidth Bandwidth
MHz kHz
MHz MHz MHz
5745 23.886 15.140 16.6855 >500
802.11a 5785 23.883 15.435 16.6194 >500
5825 23.435 15.444 16.6293 >500
5745 23.415 15.092 17.7902 >500
802.11n-HT20 5785 22.686 15.288 17.7794 >500
5825 24.064 15.459 17.8014 >500
5755 41.960 35.077 36.1370 >500
802.11n-HT40
5795 41.60 34.997 36.1450 >500
802.11ac-HT80 5775 81.812 75.249 75.2077 >500
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Antenna B
5150-5250MHz
Test Channel 26 dB Bandwidth 99% Bandwidth
Test Mode Result
MHz MHz MHz
5180 23.705 16.6694 Pass
802.11a 5200 23.090 16.6331 Pass
5240 23.699 16.6386 Pass
5180 24.568 17.7560 Pass
802.11n-HT20 5200 23.595 17.8013 Pass
5240 23.738 17.7665 Pass
5190 43.640 36.2836 Pass
802.11n-HT40
5230 42.574 36.2614 Pass
802.11ac-HT80 5210 81.731 75.1547 Pass
5725-5850MHz
26 dB 6 dB 99% .
Test Channel . . . Limit
Test Mode Bandwidth Bandwidth Bandwidth
MHz kHz
MHz MHz MHz
5745 23.208 13.847 16.6541 >500
802.11a 5785 23.441 15.045 16.6191 >500
5825 23.117 15.104 16.6291 >500
5745 23.701 15.939 17.7634 >500
802.11n-HT20 5785 23.242 16.142 17.7494 >500
5825 24.813 15.103 17.7495 >500
5755 44.390 35.160 36.3270 >500
802.11n-HT40
5795 42.140 35.097 36.1600 >500
802.11ac-HT80 5775 81.724 75.145 75.1568 >500
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Antenna A
5150-5250MHz

Test mode: 802.11a

5180MHz

5200MHz

|Freqfthanne|
I

Ch Freq G5.18 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.18006000 GHz

Center 5.180000000 GHz T

516000086 GHz

Stop Freq
520080080 GHz

CF Step
4.00000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#BH 1 Mz
Occupied Bandwidth Occ BH % Pur .
16.6848 MHz % dB 4B

Transmit Freq Error - Scale Type
x dB Bandwidth Log Lin

Signal Track
0ff

= Agilent IFreq/ChanneI
|

Ch Freg 5.2 GHz Trig Free Center Freq

Occupied Bandwidth | ] 5.20000006 GHz

Center 5.200000000 GHz T

518000008 GHz
Atten _—

Stop Freq
Qe ey 522080080 GHz

E ._
e ™
S aLc CF Step
i T, 4.00000000 MHz

&N
Pesst IS Man

Freq Offset
B.A000006A Hz

W 300 +UBH 1 MHz o s (
Occupied Bandwidth Occ BH % Pwr on
16.6455 MHz ® dB db

Transmit Freq Error Scale Type
x dB Bandwidth Log Lin

Signal Track
0ff
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5240MHz

- Agilent Freq/Channel

|
Ch Freq 5.24 GHz Trig Free Center Fre
Occupied Banduwidth | ] £.24000000 Gch]
Center 5.240000000 GHz

StartFreq

L.22000000 GHz

Atten —_—

Stop Freq

e e 526080080 GHz

5 X I

»3,,”-» ., CF Step

t M.»"' 4. 00080080 MHz

prn & Auto Man

Freq Offset

L B.A000006A Hz

W 36E #YEH 1 MHz = 5 ( —_—

Occupied Bandwidth Occ BH % Pwr gns'g"al Traé’_f‘i

16.6890 MHz % dB | E—

Transmit Freq Error Scale T\,fp_e

% dB Bandwidth Log Lin

Test mode: 802.11n-HT20
5180MHz

= Agilent IFreq/ChanneI
|

Ch Freq G5.18 GHz Trig Free Center Freq

Occupied Bandwidth | ] 5.150000606 GHz

Center 5.180000000 GHz T

516000086 GHz

Stop Freq
520080080 GHz

CF Step
400000008 MHz
i Auto Man

Freq Offset
B.A000006A Hz

W 300 +UBH 1 MHz o s (
Occupied Bandwidth Occ BH % Pwr on
17.7850 MHz ® dB 4B

Transmit Freq Error Scale Type
x dB Bandmidth ] Lag Lin

Signal Track
0ff
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5200MHz

i Agilent |Freqfthanne|

|

Ch Freg 5.2 GHz Trig Free Center Fre
Occupied Banduwidth | ] 5.26000000 Gch]
Center 5.200000000 GHz
StartFreq
L.1&000000 GHz
Stop Freq
L.22000080 GHz
CF Step
4060060080 MHz
Auto Man
Freq Offset
: A.00000080 Hz
W 300 #UBH 1 MH=z = 5 ( —_—
Occupied Bandwidth Ons'g"al Trag_#
17.7960 MHz e
Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
5240MHz

- Agilent Freq/Channel

. Ch F.req 5.24 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.24000000 GHz
Center 5.240000000 GHz

StartFreq

L.22000000 GHz

dBm Atte —_—

Stop Freq

e s it = 5.26000006 GHz

‘ s CF Step

hLD 4060060080 MHz

Auto Man

Freq Offset

A.00000080 Hz

) @ kHz #UBH 1 MH=z 5 ( —_—

. . . Signal Track

Occupied Bandwidth Occ BH 7 Pwr  ° 0Hf

17.7908 MHz % dB —_—

Transmit Freq Error  -11 Scale Type

x dB Bandwidth Log Lin
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Test mode: 802.11n-HT40

5190MHz
- Agilent BH/Avg
|
Ch Freq G5.19 GHz Trig Free Res BW
Occupied Bandwidth 1.60080089 MHz
Auto Man
UBW 3.000000000 MHz Video B
300080080 MHz
_— Auto Man
Htten e
VBH/RBH
S S U — 18.68860
’QM i 4 Auto Man
>, : Average
i S —" 10
On Off
Avg Type
Videor
Auto Man
Occupied Bandwidth Occ BH % Pur eH ReiaBnI:’
36.2528 MHz % dB
Transmit Freq Error 24,3572
% dB Bandwuidth
5230MHz

i Agilent

|Freqfthanne|

Ch Freq 5.23 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.23000000 GHz

Center 5.232000000 GHz T

519000066 GHz

Stop Freq
527080080 GHz

CF Step
B.00000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

11}

Occupied Bandwidth Occ BH % Pur X ol Trag_f‘i

36.2548 MHz ® dB e —
Transmit Freq Error  15.45 Scale Type
x dB Bandwidth 42546 b Log Lin
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Test mode: 802.11ac-HT80

= Agilent IFreq/ChanneI
|

Ch Freq 5.21 GHz Trig Free

5210MHz

Center Freq

Occupied Banduwidth | ] 5.21006000 GHz
Center 5.210000000 GHz

StartFreq

5.13000000 GHz

Atten B e —

Stop Freq

G 5.29000000 GHz

S/ \w CF Step

I P, \ 16.0000000 MHz

Auto Man

Freq Offset

0.00000000 Hz

Occupied Bandwidth Occ BH % Pwr Ons'g"al Trag_fl?

75.2536 MHz % dB ol ——————————

Transmit Freq Error  41.423 Scale Type

x dB Bandwidth Log Lin

5725-5850MHz
Test mode: 802.11a

5745MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.745 GH=z Trig Free Center Freq

Occupied Bandwidth | ] 5.74500066 GHz

Center 5.745000000 GHz T

573000000 GHz

Stop Freq
576080080 GHz

CF Step
Auto Man

Freq Offset
B.A000006A Hz

W 300 #UBH 1 MHz

Occupied Bandwidth Occ BH % Pwr onSignal Trag_fl?

16.6855 MHz % dB

Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
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5 Agilent IT

|

Ch Freq 5.745 GH=z Trig Free
Occupied Bandwidth Catalog»
Saver
Atten
Load»
prrdrtcelle sl I,.....[-..N-J‘..-q.«lq.,.-.,m —
—? 1 A Qll_
Deleter
Copy»
W 186 ; 0 10 ms (108

Occupied Bandwidth Occ BH % Pwr Rename»
16.3718 MHz x dB oy
Transmit Freq Error More
x dB Bandmidth 15.14 1of2

5785MHz

i Agilent

|Freqfthanne|

Ch Freq 5.785 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.78500000 GHz

Center 5.785000000 GHz T

5.77000008 GHz

dBm Atte _—
Stop Freq

e A i R ™" 5.80080080 GHz
S '\"L. —_—
e WP CF Step

w3 AOO00000 MHz

Auto Man

Freq Offset
B.A000006A Hz

4 300 kHz #UBH 1 MHz s (
Occupied Bandwidth Occ BH % Pwr ; onSignal Trag_fl?
16.6194 MHz % dB —

Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
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- Agilent Freq/Channel
|

Ch Freq 5.785 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.78500000 GHz
Center 5.785000000 GHz

StartFreq

57706060000 GHz

Atten —

Stop Freq

—?—-\l’L-.»-nL1-v).'-M-'-u-l-M.L»-\bb,-—ul,u,mn-.whu.,l-.,\.,w_‘_l_' 9(_ 5.60000000 GHz

| -

Y Mo, CF Step

AP el W - 0000000 HH:

Auto Man

Freq Offset

L B.A000006A Hz

W 168 ; 0 10 ms (108 —

Occupied Bandwidth Occ BH % Pwr gns'g"al Traé’_f‘i

16.3516 MHz % dB el

Transmit Freq Error Scale T\,fp_e

% dB Bandwidth 15.435 I Lag Lin

5805MHz

i Agilent |Freqfthanne|

|

Ch Freq 5.825 GH=z Trig Free Center Fre
Occupied Banduwidth | ] £.82500000 Gch]
Center 5.825000000 GHz
StartFreq
L.21060080 GHz
dBm Atten —
Stop Freq
?_wnWW-WH'W-*'M'"-MWmm._Q L.84000080 GHz
" I

AT CF Step
MR < 00000700 M
Auto Man
Freq Offset
: A.00000080 Hz
! W 380 kHz #UBH 1 MH=z = 5 —
. . . Signal Track
Occupied Bandwidth Occ BH 7 Pwr i 0Hf
16.6293 MHz % dB e
Transmit Freq Error ; Scale Type
x dB Bandwidth 5 I Log Lin
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= Agilent IFreq/ChanneI
|

Ch Freq 5.825 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.82500000 GHz

Center 5.825000000 GHz T

5.51000066 GHz

Stop Freq
5.84080080 GHz

CF Step
300000008 MHz
Auto Man

g

Freq Offset
B.A000006A Hz

W 100 ; ) 10 s (16
Occupied Bandwidth Occ BH % Pwr onSignal Trag_fl?

16.3512 MHz % dB

Transmit Freq Error Scale Type
x dB Bandmidth 15.44 Lag Lin

Test mode: 802.11-HT20

5745MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.745 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.74500000 GHz
Center 5.745000000 GHz

StartFreq

5.73000000 GHz

dBm Atten o

Stop Freq

S e e o 5.76000000 GHz

“r,' n\‘— ——————

3, ™ ey CF Step

t 3.00000000 MHz

Auto Man

Freq Offset

574 0.00000000 Hz

o5 BH 300 kHz #UBH 1 MHz .0 5 ( _

Occupied Bandwidth Occ BH 7 Pwr Ons'g"al Trag_#

17.7902 MHz % dB )

Transmit Freq Error 1 Scale Type

x dB Bandwidth Lag Lin
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i Agilent |Freqfthanne|

|
Ch Freq 5.745 GH=z Trig Free Center Fre
Occupied Banduwidth | ] £.74500000 Gch]
Center 5.745000000 GHz

StartFreq

5.73000000 GHz

Atten —

Stop Freq

%‘__,M__,..,__,,..u.;d.wJp-mII‘I,..‘»rﬁ.m-'»,.e.-\»«-.-.r...,.,w,_i.r_@ 5.76000960 GHz

/ 4 T —

M CF Step

MW 00000000 Mz

Auto Man

Freq Offset

L B.A000006A Hz

W 168 ; 0 10 ms (108 —

. . . Signal Track

Occupied Bandwidth Occ BH 7 Pwr i 0Hf

17.5636 MHz % dB ©  E——

Transmit Freq Error 7 kHz Scale Type

- - Log Lin

% dB Bandwuidth

5785MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.785 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.78500000 GHz

Center 5.785000000 GHz T

L.77000086 GHz

dBm Atte _—
Stop Freq
5.80080080 GHz

F " - _me;.'\-"-mm\w{.*.“.wﬂ “Q

" ]
™ b, CF Step
_,MM "ﬁ"‘*m. 3.00000088 MHz

Auto Man

Freq Offset

A.00000080 Hz

) @ kHz #UBH 1 MH=z 5 —
Occupied Bandwidth Occ BH % Pur X ol Trag_f‘i
17.7794 MHz x dB -

Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
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i Agilent |Freqfthanne|

|
Ch Freq 5.785 GH=z Trig Free Center Fre
q
Occupied Banduwidth | ] 5.78500000 GHz
Center 5.785000000 GHz

StartFreq

57706060000 GHz

Atten —

Stop Freq

P YIN OO TN N PP 550000006 GHz

- P CF Step

) i 3.000890088 MHz

Auto Man

Freq Offset

: A.00000080 Hz

W 186 ; 0 10 ms (108 —

. . . Signal Track

Occupied Bandwidth Occ BH 7 Pwr i 0Hf

17.5535 MHz % dB e

Transmit Freq Error Scale Type

x dB Bandwidth Log Lin

5805MHz

- Agilent |Freqfthanne|

|

Ch Freq 5.825 GH=z Trig Free Center Fre
q
Occupied Banduwidth | ] 5.82500000 GHz
Center 5.825000000 GHz

StartFreq
L.210600000 GHz
dBm Atten —————
Stop Freq
Q,.Wq»;.nM-m-—wwa-wm.ﬁw L.84000080 GHz
' el L ———
s Mt CF Step
¢ L™ - 0000000 0
Auto Man

Freq Offset
B.A000006A Hz

o5 BH 300 kHz #UBM 1 MHz o s (

Occupied Bandwidth Occ BH % Pur , Signal Track
17.8014 MHz x dB dE | (—

Transmit Freq Error ok Scale Type

x dB Bandwidth 4 M Log Lin
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i Agilent

Ch Freg
Occupied Bandwidth

5.825 GHz

Center 5.825000000 GHz

Atte

g bt atsliscndmiy |l ashtyiteibon, L,
f Y

# IUI E: l'l

Occupied Bandwidth

17.5576 MHz

Transmit Freq Error
% dB Bandwuidth

|Freqfthanne|

Center Freq
5.52500088 GHz

Trig Free

StartFreq
G.31000066 GHz

Stop Freq
5.84080080 GHz

CF Step
300000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

Signal Track

Occ BH % Pwr On 0ff

% dB

Scale Type
Log Lin

Test mode: 802.11n-HT40
5755MHz

Agilent Spectrum Analyzer - Occupied BW

Center Freq 5.755000000 GHz

#IFGain:Low

09:21:405 AM Dac 14, 2017

Radio $td: None Frequency

Center Fraq: 5755000000 GHz
Trig: Free Run Avg|Hold> 10110

#Atten: 20 dB Radio Device: BTS

Ref Offset 0.8 dB

#Res BW 510 kHz

Occupied Bandwidth

Center Freq
5755000000 GHz

#VBW 1.5 MHz

Total Power

36.137 MHz

Transmit Freq Error
x dB Bandwidth

-18.856 kHz
41.96 MHz

OBW Power

x dB ~-26.00 dB

STATUS
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Ch Freg
Occupied Bandwidth

5.755 GHz

Trig Free

—)?_lJ,.;wL-.4«ALaml«kJmlJ\»«ﬁulm'mM-vﬂ-ﬁkam'-‘; ; ,ql(_

Occupied Bandwidth
35.8687 MHz

Transmit Freq Error
% dB Bandwuidth

b,

Ty
P,

# IUI E: l'l

Occ BH % Pwr
% dB

-1.7

I Span

Span
6@.0000880 MHz

Span Zoom

Full Span
Zero Span
Last Span

Zoner

5795MHz

Agilent Spectrum Analyzer - Occupied BW

Center Freq 5.795000000 GHz

#IFGain:Low

Center Fr.tq:. 5795000000 GHz =
0 Trig: Free Run Avg|Hold> 10110
#Atten: 20 dB

Radio $td: None

09:21:22 AM Dec 14, 2017

Frequency

Radio Device: BTS

Ref Offset 0.8 dB

#Res BW 510 kHz

Occupied Bandwidth

#VBW 1.5 MHz

Total Power

36.145 MHz

Transmit Freq Error
x dB Bandwidth

44.256 kHz

OBW Power

42.15 MHz x dB ~-26.00 dB

STATUS

Center Freq
5795000000 GHz
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= Agilent IFreq/ChanneI
|

Ch Freq 5.795 GH=z Trig Free

Center Freq

Occupied Banduwidth | ] 5.79500000 GHz
Center 5.795000000 GHz

StartFreq

576500000 GHz

Atten —

Stop Freq

B TV FVVU By Trew R 562500000 GHz

' T '~.‘\ CF Step

i 6.AB0BEE5E MHz

M“‘«m#n- m Man

Freq Offset

L A.00000080 Hz

W 168 ; 0 10 ms (108 —

. . . Signal Track

Occupied Bandwidth Occ BH Z Pur o Off

35.8776 MHz % dB ©  E——

Transmit Freq Error 4.1 Scale Type

- Log Lin

% dB Bandwuidth

Test mode: 802.11ac-HT80

5775MHz
5 Agilent ISDT
I
Ch Freq G5.775 GH=z Trig Free Span
Occupied Banduwidth | ] 126.006000 MHz
Span 120.0000000 MHz
Span Zoom
Full Span
Zero Span
Last Span
3 W1 MHz ) z ep 5 {
Occupied Bandwidth Occ BH % Pwr Zone
75.2077 MHz % dB i ——————————
Transmit Freq Error
% dB Bandwidth
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5 Agilent ISDT
Ch Freq G5.775 GH=z Trig Free Span
Occupied Banduwidth | ] 126.006000 MHz
Span Zoom
Atten
Full Span
> %W TRTT: e e e e e
)
. '.
I""*‘p..m......w Zero Span
Last Span
W 186 ; 3 ms (16
Occupied Bandwidth Occ BH % Pwr Zone»
75.0811 MHz % dB i ——————————
Transmit Freq Error ]
% dB Bandwidth

Antenna B
5150-5250MHz
Test mode: 802.11a

5180MHz
- Agilent Amplitude
- |
Ch Freq G5.18 GHz Trig Free Ref Level
Oecupied Bandwidth _- 20,68 dBm
Ref Level 20.00 dBm Attenuation
30.80 dB
Buto  Man
Scale/Div
T 10.60 dB
- |
M'W(;""'w, Scale Type
I | 0o Lin

Presel Center

3 l-j B kHz #UBH 1 MH=z 3
: : . Presel Ad just
Occupied Bandwidth Occ BH % P:I; S T
16.6694 MHz * o
Transmit Freq Error More
1of 3

% dB Bandwuidth

Report No.: STR171280831-1 Page 54 of 176 FCC Part 15E



|71

TEST Model: 11”TW110

5200MHz
i Agilent |Freqfthanne|
|
Ch Freg 5.2 GHz Trig Free Center Fre
Occupied Banduwidth | ] 5.26000000 Gch]
Center 5.200000000 GHz
StartFreq
L.1&000000 GHz
Atten —
Stop Freq
s i = 5.22000000 GHz
Vol CF Step
MM*‘_M 4.80000008 MHz
Freq Offset
. 0.00000000 Hz
W 300 #YBH 1 MHz 3 10 ms ( _
: : . Signal Track
Occupied Bandwidth Occ BH % Pwr oo ra&
16.6331 MHz % dB T
Transmit Freq Error  -24.4 Scale Type
x dB Bandwidth Log Lin
5240MHz

i Agilent

|Freqfthanne|

Ch Freq 5.24 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.24000000 GHz

Center 5.248000000 GHz T

522000088 GHz

Stop Freq

?,,.,.-MWWM-WWQ 5.26000088 GHz

“‘M& CF Step
y 400000688 MHz

Auto Man

Freq Offset
B.A000006A Hz

#UBH 1 MH=z

Occupied Bandwidth Occ BH % Pwr ; onSignal Trag_fl?

16.6386 MHz % dB

Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
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Model: 11”TW110

Test mode: 802.11n-HT20

5180MHz

5200MHz

- Agilent IFreq/ChanneI
|

Ch Freq 5.18 GHz Trig Free Center Freq

Occupied Bandwidth | ] 5.13000008 GHz

Center 5.180000000 GHz
Start Freqg

5.16688888 GHz

Stop Freq
5.20080008 GHz

CF Step
406686888 MHz
Auto Mar

Freq Offset
B.00000008 Hz

4R b #YEK 1 MHz

Occupied Bandwidth Occ BH % Pur )/ UnSignal Trag_i:ll(c

17.7560 MHz % dB ey
Transmit Freq Error  -14.7 Scale Type
% dB Bandwidth 2 Log Lin

i Agilent

I Trace/View

Trace
Occupied Bandwidth 2 3

Ch Freg 5.2 GHz Trig Free

Clear Hrite

Max Hold

Min Hold

View

4 300 khz #UBH 1 MHz 5 (
Occupied Bandwidth Occ BH % Pwr i ; Blank

17.8013 MHz % dB

Transmit Freq Error 1 Hz
% JdB Bandwidth z

More
1of 2
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5240MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.24 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.24000000 GHz

I

522000088 GHz

Atten

Stop Freq
e e e 5.26006000 GHz

ATV CF Step
al 4.00000000 Mz
s| Auto Man

Freq Offset
B.A000006A Hz

W #UBH 1 MHz

Occupied Bandwidth Occ BH % Pwr onSignal Trag_fl?

17.7665 MHz % dB

Transmit Freq Error  -1.187 kHz Scale Type
% dB Bandwidth MHz Log Lin

Test mode: 802.11n-HT40

5190MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.19 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.19006000 GHz
Center 5.190000000 GHz

StartFreq

515000000 GHz

dBm Atten JB —_—

Stop Freq

?._.«*"'"""“"""“-‘,ﬂ‘"‘“"“*“*"m--a@\ L.23000080 GHz

4 ok CF Step

S R E— 8.00000080 MHz

Auto Man

Freq Offset

, A.00000080 Hz

! 1 MHz 3 Z . 5 —

Occupied Bandwidth Occ BH 7 Pwr Ons'g"al Trag_#

36.2836 MHz % dB e

Transmit Freq Error 3.351 Scale Type

x dB Bandwidth Log Lin
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5230MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.23 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.23000000 GHz

Center 5.232000000 GHz T

519000066 GHz

Atten B

Stop Freq
?*_,,w.ﬂm\,.—w—_-___ﬁq 527080080 GHz

i
CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

Occupied Bandwidth Occ BH % Pwr onSignal Trag_fl?

36.2614 MHz % dB

Transmit Freq Error 54, Scale Type
x dB Bandmidth : : Lag Lin

Test mode: 802.11ac-HT80

5210MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.21 GHz Trig Free Center Freq

Occupied Banduwidth | ] 5.21006000 GHz
Center 5.210000000 GHz

StartFreq

513000000 GHz

dBm Atten 30 dB o

Stop Freq

o 45 5.29800008 GHz

{ "ul -

e CF Step

ORI | 0000000 MHz

Auto Man

Freq Offset

: 0.00000000 Hz

les BH 1 MHz . - 5 10 ms ( _

Occupied Bandwidth Occ BH % Pwr ons'gnal Trag_fl?

75.1547 MHz % dB ol —————————

Transmit Freq Error 1 Scale Type

x dB Bandwidth - Log Lin
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Model: 11”TW110

5725-5850MHz

Test mode: 802.11a

5745MHz

I Span

Ch Freq 5.745 GH=z Trig Free Span
Occupied Banduwidth | ] 30.0000000 MHz
Span Zoom
Full Span
-
gy £
M Zero Span
Last Span
#II.IIE:H l MH:
Occupied Bandwidth Occ BH % Pwr Zone
16.6541 MHz % dB o0
Transmit Freq Error 730 k
% dB Bandwidth

- Agilent IFreq/ChanneI
|

Ch Freq 5.745 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.74500000 GHz

Center 5.745000000 GHz
StartFreq
5.73000000 GHz
dBm Atten —_—
Stop Freq
By Dy e N 5.76000088 GHz

] L

e e, CF Step
| et oW 00000000 MH:
Auto Man
Freq Offset
_ 0.00000000 Hz
es BH z 110 ms ( _—
Occupied Bandwidth Occ BH 7 Pwr Ons'g"al Trag_#
16.3523 MHz % dB e
Transmit Freq Error ; Scale Type
x dB Bandwidth Log Lin
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5785MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.785 GH=z Trig Free

Center Freq

Occupied Banduwidth | ] 5.78500000 GHz
Center 5.785000000 GHz

StartFreq

5.77000000 GHz

Atten ———

Stop Freq

e i St M T 5.30000000 GHz

4,
T CF Ste
N p
Tﬁu’“ﬂ 3.000000860 MHz
Auto Man

Freq Offset

: A.00000080 Hz

W 300 #UBH 1 MH=z 0 18 ms ( —
Occupied Bandwidth Occ BH % Pur Ons'gna' Trag_f‘i
16.6191 MHz x dB | ———

Transmit Freq Error Scale Type
x dB Bandwidth 441 Log Lin

i Agilent

|Freqfthanne|

Center Freq

Ch Freq 5.785 GH=z Trig Free

Occupied Banduwidth | ] 5.78500000 GHz

Center 5.785000000 GHz T

577000088 GHz

Stop Freq
5.80080080 GHz

M, CF Step
ST 3 00000000 HHz
TN 0

_*"L‘" m*‘._Ji..—‘-0.m-'-M\J..v-Ilﬂlwd-ﬁd\h-w"h‘.ﬁ.mluﬁw_

Freq Offset
B.A000006A Hz

Occupied Bandwidth Occ BH % Pwr onSignal Tra[?fl?
16.3736 MHz ® dB —

Transmit Freq Error Scale Type
x dB Bandmidth 15.845 M Lag Lin
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5805MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.825 GH=z Trig Free

Center Freq

Occupied Banduwidth | ] 5.82500000 GHz
Center 5825000000 GHz B
L.210600000 GHz

Atten ———

Stop Freq

e e N T e 5.84080080 GHz

i et T CFStep

s CF Step

Y - onoaEee MHz

Auto Man

Freq Offset

L B.A000006A Hz

W 36E #YEH 1 MHz 0 10 ms —_—

- - . Signal Track
Occupied Bandwidth Occ BH % Pwr i 0t
16.6291 MHz % dB el

Transmit Freq Error Scale T\,fp_e
x dB Bandwidth 117 Log Lin

i Agilent

|Freqfthanne|

Center Freq

Ch Freq 5.825 GH=z Trig Free

Occupied Banduwidth | ] 5.82500000 GHz

Center 5.825000000 GHz T

5.51000066 GHz

Stop Freq
5.84080080 GHz

LT CF Step
"Wl 00000000 MHz

.
Auto Man

K X _m,,,,r..ML....-'u‘mt-mIvI.mr.mw....h.-.*\_m_w WE- 3
! 1

Freq Offset
B.A000006A Hz

Occupied Bandwidth Occ BH % Pwr onSignal Tra[?fl?
16.3371 MHz ® dB —

Transmit Freq Error Scale Type
% dB Bandwidth 15.164 I Log Lin
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Test mode: 802.11-HT20
5745MHz

|Freqfthanne|

Center Freq

Ch Freq 5.745 GH=z Trig Free

Occupied Banduwidth | ] 5.74500000 GHz
Center 5.745000000 GHz

StartFreq

573080080 GHz

Atten —

Stop Freq

.!Quww—» \g" I

ety CF Step

mﬂ- 306060080 MHz

Auto Man

Freq Offset

A.00000080 Hz

#UBH 1 MH=z —

. . . Signal Track

Occupied Bandwidth Occ BH % Pwr on g 0Hf

17.7634 MHz % dB )

Transmit Freq Error z Scale Type

x dB Bandwidth 1 MHz Log Lin

i Agilent

|Freqfthanne|

Ch Freq 5.745 GH=z Trig Free Center Fre
q
Occupied Banduwidth | ] 5.74500000 GHz
I
573080080 GHz
dBm Atte —_—
Stop Freq
%. - ,,,v..,‘JF‘«-Avm'v.-'o—r-kaII'Ipw-}-w-\'-‘--nlmw}h.wi.wj_ - »%_ 5 : ? 6 @ @ @ @ @ @ G H E
i - CF Step
O 00000000 iz
Auto Man
Freq Offset
A.00000080 Hz
. . . : Signal Track
Occupied Bandwidth Occ BH 7 Pwr  ° 0Hf
17.5644 MHz % dB —_—
Transmit Freq Error Scale Type
x dB Bandwidth Log Lin
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5785MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.785 GH=z Trig Free

Center Freq

Occupied Banduwidth | ] 5.78500000 GHz
Center 5.785000000 GHz
StartFreq
57706060000 GHz
Atten —
Stop Freq
-?_W.J.\.Mwmh-vm\.,.nw-nmwwmwm.m,g L.80000080 GHz
d
g CF Step
"'t“w 3.00000098 MHz
Auto Man
Freq Offset
_ 0.00860060 Hz
W 308 #UBH 1 MHz 0 18 ms ¢ _—
. . . Signal Track
Occupied Bandwidth Occ BH Z Pur o Off
17.7494 MHz % dB g —
Transmit Freq Error 5 kHz Scale Type
x dB Bandwidth z Log Lin

i Agilent

|Freqfthanne|

Center Freq

Ch Freq 5.785 GH=z Trig Free

Occupied Banduwidth | ] 5.78500000 GHz

Center 5.785000000 GHz T

577000088 GHz

Stop Freq
5.80080080 GHz

CF Step
300000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

Occupied Bandwidth Occ BH % Pwr onSignal Tra[?fl?
17.5639 MHz ® dB —

Transmit Freq Error Scale Type
% dB Bandwidth 16.142 1 Log Lin
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5805MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.825 GH=z Trig Free

Center Freq

Occupied Banduwidth | ] 5.82500000 GHz
Center 5.825000000 GHz

StartFreq

L.210600000 GHz

Atten —

Stop Freq

/ﬁ_m-wmwmwhva.Q L.84000080 GHz

CF Step

306060080 MHz

Auto Man

Freq Offset

: A.00000080 Hz

W 300 #UBH 1 MH=z 0 18 ms ( —_—

Occupied Bandwidth Occ BH 7 Pwr Ons'g"al Trag_#

17.7495 MHz % dB e

Transmit Freq Error 2117 Scale Type

x dB Bandwidth Log Lin

i Agilent

|Freqfthanne|

Center Freq

Ch Freq 5.825 GH=z Trig Free

Occupied Banduwidth | ] 5.82500000 GHz

Center 5.825000000 GHz T

5.51000066 GHz

Stop Freq
5.84080080 GHz

CF Step
300000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

Occupied Bandwidth Occ BH % Pwr onSignal Tra[?fl?
17.5605 MHz ® dB —

Transmit Freq Error Scale Type
x dB Bandmidth 15. Lag Lin
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Model: 11”"TW110

Test mode: 802.11n-HT40
5755MHz

.l.ﬂ-hnl Spectrum Analyrer - Dccupied BW

Center Freq 5.670000000 GHz

#IFGain:Low

" pAen: 10 4B

09:50:02 AM Dec 14, 2017

Radio Std: None Trace/Detector

Canter Fraq: 5670000000 GHz
Trig: Free Run Avg|Hold> 10110
Radio Device: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

#Res BW 510 kHz

Occupied Bandwidth

36.327 MHz
28.556 kHz
44.39 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1.5 MHz

Total Power

OBW Power

x dB ~26.00 dB

STATUS i3 Input Overload;ADC over range

Ch Freg
Occupied Bandwidth

Center 5.755000000 GHz

o
e
e

Occupied Bandwidth

35.8473 MHz

Transmit Freq Error
% dB Bandwuidth

5.755 GHz

_)g }*U,.\.Jq-L...-kﬂ.-JMLuuwdl Nm\a'-..ow.v&,w“_,q(_
f— ul I

#BH

|Freqfthanne|

Center Freq
575500088 GHz

Trig Free

StartFreq
G.72500066 GHz

Stop Freq
578580080 GHz

CF Step
= 6.A000060E MHz
S Auto Man

Freq Offset
B.A000006A Hz

. Signal Track
Occ BH % Pwr On 0ff

% dB
Scale Type

Log Lin
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5795MHz

Agilent Spectrum Analyzer - Occupied BW
1 - ] 4y ENSE:INT| LIGN A 09:22:05 AM Dec 14, 2017
Center Freq 5.795000000 GHz Center Fraq: 5.795000000 GHz Radie Std: None Frequency
L, Trig:Free Run Avg|Hold> 10110
#IFGain:Low #Atten: 20 dB Radio Davice: BTS

Ref Offset 0.8 dB
Ref 20.00 dBm

#Res BW 510 kHz #VEW 1.5 MHz

Occupied Bandwidth Total Power 12.9 dBm
36.160 MHz

Transmit Freq Error 34.641 kHz OBW Power 99.00 %

x dB Bandwidth 42.14 MHz x dB -26.00 dB

MSG STATUS

|Freqfthanne|

Center Freq

Ch Freq 5.795 GH=z Trig Free

Occupied Banduwidth | ] 5.79500000 GHz

Center 5.795000000 GHz T

576500080 GHz

Atte
Stop Freq
_)?J_ - ‘._‘;...|,.,....|.,,.\..J.,L,‘-._.;..A.IIJ.....‘-L.J.‘.\\U\.I...L,.,M‘# st _ql - 5.82500008 GHz
! ! CF Step
6.AB0BEE5E MHz
Auto Man
Freq Offset
4 Y.00000060 Hz
#\/BH =
Occupied Bandwidth Occ BH % Pwr ons'gnal Trag_fl?
35.8648 MHz % dB _
Transmit Freq Error  -7.571 Scale Type
% dB Bandwidth 5.897 MH: Log Lin
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Test mode: 802.11ac-HT80
5775MHz

|Freqfthanne|

Center Freq

Ch Freq G5.775 GH=z Trig Free

Occupied Banduwidth | ] 5.77500000 GHz

Center 5.775000000 GHz T

571500066 GHz

Stop Freq
5.83580080 GHz

CF Step
12.0000088 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Occupied Bandwidth Occ BH % Pwr onSignal Trag_fl?

75.1568 MHz % dB

Transmit Freq Error 1 Scale Type
x dB Bandwidth 31.724 Log Lin

- Agilent IFreq/ChanneI
|

Ch Freq G5.775 GH=z Trig Free Center Freq

Occupied Banduwidth | ] 5.77500000 GHz
Center 5.775000000 GHz

StartFreq

5.71500000 GHz

'ij E' m —_—

Stop Freq

5.83580080 GHz

Y I%MJ MUM.M\UM rmwlw-iwﬁbdmw = -

[ ! | CF Step

t / .L\ 12.0080080 MHz

|V Nl ot futo Man

Freq Offset

L B.A000006A Hz

3 K z . 3 s —

. . . Signal Track

Occupied Bandwidth Occ BH 7 Pwr i 0Hf

75.1161 MHz xdp 600 o5 (R

Transmit Freq Error 2 Scale Type

x dB Bandwidth 145 I Log Lin
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8. Maximum Conducted Output Power

8.1 Standard Applicable

Section 15.407(a) Power limits:

(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring that systems

employing high gain directional antennas are used exclusively for fixed, point-to-point operations.
8.2 Test Procedure

According to KDB789033 D02 v01r02 section E, the following is the measurement procedure.

(1) Set span to encompass the entire emission bandwidth (EBW) (or, alternatively, the entire 99% occupied
bandwidth) of the signal.

(i) Set RBW = 1 MHz.
(iii) Set VBW >3 MHz.

(iv) Number of points in sweep > 2 Span / RBW. (This ensures that bin-to-bin spacing is < RBW/2, so that
narrowband signals are not lost between frequency bins.)

(v) Sweep time = auto.
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(vi) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.

(vii) If transmit duty cycle < 98 percent, use a video trigger with the trigger level set to enable triggering only on
full power pulses. Transmitter must operate at maximum power control level for the entire duration of every
sweep. If the EUT transmits continuously (i.e., with no off intervals) or at duty cycle > 98 percent, and if each
transmission is entirely at the maximum power control level, then the trigger shall be set to “free run”.

(viii) Trace average at least 100 traces in power averaging (i.e., RMS) mode.

(ix) Compute power by integrating the spectrum across the EBW (or, alternatively, the entire 99% occupied
bandwidth) of the signal using the instrument’s band power measurement function with band limits set equal to
the EBW (or occupied bandwidth) band edges. If the instrument does not have a band power function, sum the
spectrum levels (in power units) at 1 MHz intervals extending across the EBW (or, alternatively, the entire 99%
occupied bandwidth) of the spectrum.

8.3 Environmental Conditions

Temperature: 26°C
Relative Humidity: 65%
ATM Pressure: 1011 mbar

8.4 Summary of Test Results/Plots

Antenna A
For the frequency band 5.15-5.25GHz, 5.275-5.850GHz

Frequency Output Power Output Power Limit
Test mode
MHz dBm mW mW
5180 6.34 4.305 250
5200 6.45 4416 250
5240 6.33 4.295 250
802.11a
5745 5.65 3.673 1000
5785 6.07 4.046 1000
5825 6.18 4.150 1000
5180 6.71 4.688 250
5200 6.65 4.624 250
5240 6.25 4.217 250
802.11n-HT20
5745 5.61 3.648 1000
5785 6.38 4.345 1000
5825 6.38 4.345 1000
5190 6.55 4.519 250
5230 6.42 4.382 250
802.11n-HT40
5755 5.46 3.516 1000
5795 6.19 4.159 1000
5210 6.49 4.457 250
802.11ac-HT80
5775 5.80 3.802 1000
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Antenna B
For the frequency band 5.15-5.25GHz, 5.275-5.850GHz
Frequency Output Power Output Power Limit
Test mode
MHz dBm mW mW
5180 6.10 4.074 250
5200 6.08 4.055 250
5240 6.29 4.256 250
802.11a
5745 5.57 3.058 1000
5785 6.06 4.036 1000
5825 6.50 4.467 1000
5180 5.87 3.864 250
5200 6.34 4.305 250
5240 6.08 4.055 250
802.11n-HT20
5745 5.73 3.741 1000
5785 5.86 3.855 1000
5825 6.75 4.732 1000
5190 533 3.412 250
5230 5.75 3.758 250
802.11n-HT40
5755 5.15 3.273 1000
5795 6.36 3.741 1000
5210 5.45 3.508 250
802.11ac-HT80
5775 5.45 3.508 1000
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Antenna A
Test Mode: 802.11a
5180MHz

5 Agilent

|Freqfthanne|
I

Ch Freq G5.18 GHz Trig Free Center Freq

Channel Power | ] 5.150000606 GHz

I

516747568 GHz

Stop Freq
519252580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz
#VBH 3 MHz —

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.34 dBm /16.7000 MHz -65.88 dBm/Hz
Scale Type

Log Lin

5200MHz

= Agilent IFreq/ChanneI
|

Ch Freg 5.2 GHz Trig Free Center Freq

Channel Power | ] 5.20000006 GHz

Center 5.200000000 GHz T

518747568 GHz

Stop Freq
521252580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.45 dBm /16.7000 MHz -65.78 dBm/Hz
Scale Type

Log Lin
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5240MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.24 GHz Trig Free Center Freq

Channel Power I 5.24000060 GHz

Center 5.248000000 GHz T

5.22747568 GHz

Stop Freq
525252580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.33 dBm /16.7000 MHz -65.90 dBm/Hz
Scale Type

Log Lin

5745MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.745 GH=z Trig Free Center Freq

Channel Power | ] 5.74500066 GHz

Center 5.745000000 GHz T

573247568 GHz

Stop Freq
575752580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

5.65 dBm /16.7000 MHz -66.58 dBm/Hz
Scale Type

Log Lin
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5785MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.785 GH=z Trig Free Center Freq

Channel Power I 578500000 GHz

Center 5.785000000 GHz T

577247568 GHz

Stop Freq
579752580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.07 dBm /16.7000 MHz -66.16 dBm/Hz
Scale Type

Log Lin

5805MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.825 GH=z Trig Free Center Freq

Channel Power | ] 5.82500006 GHz

Center 5.825000000 GHz T

5.81247568 GHz

Stop Freq
5.83752580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.18 dBm /16.7000 MHz -66.05 dBm/Hz
Scale Type

Log Lin
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Test Mode: 802.11n-HT20
5180MHz

5 Agilent

|Freqfthanne|
I

Ch Freq G5.18 GHz Trig Free Center Freq

Channel Power | ] 5.150000606 GHz

Center 5.180000000 GHz T

5.16665086 GHz

Stop Freq

T R IR A s A SRS o T 5.19335088 GHz

CF Step
267000008 MHz
Auto Man

Freq Offset
B.A000006A Hz
#VBH 3 MHz —

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.71 dBm /17.8000 MHz -65.80 dBm/Hz
Scale Type

Log Lin

5200MHz

= Agilent IFreq/ChanneI
|

Ch Freg 5.2 GHz Trig Free Center Freq

Channel Power | ] 5.20000006 GHz

Center 5.200000000 GHz T

518665080 GHz

Stop Freq
5.21335080 GHz

CF Step
267000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.65 dBm /17.8000 MHz -65.85 dBm/Hz
Scale Type

Log Lin
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5240MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.24 GHz Trig Free Center Freq

Channel Power I 5.24000060 GHz

Center 5.248000000 GHz T

5.22665080 GHz

Stop Freq
5.25335080 GHz

CF Step
267000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.25 dBm /17.8000 MHz -66.26 dBm/Hz
Scale Type

Log Lin

5745MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.745 GH=z Trig Free Center Freq

Channel Power | ] 5.74500066 GHz

Center 5.745000000 GHz T

573165086 GHz

Stop Freq
575835080 GHz

CF Step
267000008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

5.61 dBm /17.8000 MHz -66.89 dBm/Hz
Scale Type

Log Lin
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5785MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.785 GH=z Trig Free Center Freq

Channel Power I 578500000 GHz

Center 5.785000000 GHz T

577165086 GHz

Stop Freq

e R e R s Py 5.79535088 GHz

-
W ) CF Step
2.67000088 MHz

Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.38 dBm /17.8000 MHz -66.12 dBm/Hz
Scale Type

Log Lin

5825MHz

- Agilent I BH/Avg
|

Ch Freq G5.825 GHz Trig Free Res BW

Chamnl Poer D L %000906 e

REW 1.000000000 MHz Video BH

3.00060000 MHz
Auto Man

VBW/RBH
18.68860
uto Man

Average
18
On Off

Avg Type
Pur (RMS»
Auto Man

EMI Res BM,

Hone

#VBH 3 MHz
Channel Power Power Spectral Density

6.38 dBm /17.9008 MHz -66.15 dBm/Hz
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Model: 11”TW110

Test Mode: 802.11n-HT40

5190MHz

5230MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.19 GHz Trig Free Center Freq

Channel Power | ] 5.19000066 GHz

Center 5.192000000 GHz T

516277568 GHz

Stop Freq
521722580 GHz

CF Step
5.44500008 MHz
Auto Man

Freq Offset
A.00000080 Hz
#\/BH 3 MH=z —
i Signal Track
Channel Power Power Spectral Density [[f g Off

6.55 dBm /36.3000 MHz -69.05 dBm/Hz
Scale Type

Log Lin

|Freqfthanne|

Ch Freq 5.23 GHz Trig Free Center Freq

Channel Power | ] 5.23000006 GHz

Center 5.232000000 GHz T

520277568 GHz

Stop Freq
525722580 GHz

CF Step
5.44500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density OnSignaI Trag_#
6.42 dBm /36.3000 MHz -69.18 dBm/Hz
" Scale waﬁ
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5755MHz
Agilent Spectrum Analyzer - Channel Power
0 : ] | 09:12:5 AM Dec 14, 2017
Center Freq 5.755000000 GHz Center Freq: 5755000000 GHz Radio 5td: None Frequency
) Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Arten: 20 dB Radio Device: BTS
Ref Offset 0.8 dB
Ref 20.00 dBm
e b AN
Center 5.755 GHz Span 54.3 MHz
Res BW 1 MHz #VEW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
5.46 dBm /36.2 MHz -70.13 dBm /Hz
MSO STATUS
5795MHz

Agilent Spectrum Analyzer - Channel Power

Center Freq 5.795000000 GHz

-
#IFGain:Low

Ref Offset 0.8 dB
f 20.00 dBm

e

Center 5.795 GHz
#Res BW 1 MHz

Channel Power

6.19 dBm /36.2 MHz

" Trig:Free Run

0%9:13:27 AM Dex 14, 2017

Radio 5td: None Frequency

Canter Freq: 5795000000 GHz
Avg|Hold>10/10

#Atten: 20 dB Radio Device: BTS

i e R e L S S

Span 54.3 MHz

#VBW 3 MHz Sweep 1ms

Power Spectral Density

-69.40 dBm /Hz

Freq Offset|
0 Hz

STATUS
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Test Mode: 802.11ac-HT80

5210MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.21 GHz Trig Free Center Freq

Channel Power | ] 5.210000686 GHz

Center 5.210000000 GHz T

515352568 GHz

Stop Freq
5.26647580 GHz

CF Step
11.2950088 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.49 dBm /75.3000 MHz -72.28 dBm/Hz
Scale Type

Log Lin

5755MHz

|Freqfthanne|

Ch Freq G5.775 GH=z Trig Free Center Freq

Channel Power | ] 5.77500066 GHz

Center 5.775000000 GHz T

571852568 GHz

Stop Freq
5.83147580 GHz

CF Step
11.2950088 MHz
Auto Man

e melfuw\nwkw%m#fmw-;. bl

\

e

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density OnSignaI Trag_#
G.80 dBm /75.3000 MHz -72.97 dBm/Hz
" Scale waﬁ
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Antenna B
Test Mode: 802.11a
5180MHz

5 Agilent

|Freqfthanne|
I

Ch Freq G5.18 GHz Trig Free Center Freq

Channel Power | ] 5.150000606 GHz

Center 5.180000000 GHz T

516747568 GHz

Stop Freq
519252580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz
#VBH 3 MHz —

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.10 dBm /16.7000 MHz -66.13 dBm/Hz
Scale Type

Log Lin

5200MHz

= Agilent IFreq/ChanneI
|

Ch Freg 5.2 GHz Trig Free Center Freq

Channel Power | ] 5.200000606 GHz

I

518747568 GHz

Stop Freq
521252580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.08 dBm /16.7000 MHz -66.14 dBm/Hz
Scale Type

Log Lin
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5240MHz
i Agient I Trace/View
Ch Freq 5.24 GHz Trig Free Trace
Channel Paer I .
Center 5.240000000 GHz
Clear HWrite
Max Hold
Min Hold
View
#\/BH 3 MH=z
Channel Power Power Spectral Density Blank
6.29 dBm /16.7000 MHz -65.93 dBm/Hz —
1of 2
5745MHz
I Lol Freq/Channel
|
Ch Freq 5.745 GH=z Trig Free Center Freq
Channel Power | ] 5.74500066 GHz
Center 5.745000000 GHz
StartFreq
573247580 GHz
Stop Freq
5.757525080 GHz
CF Step
250560080 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz
Channel Power Power Spectral Density 0n8|gnal Trag_#
557 dBm /16.7000 MHz -66.66 dBm/Hz
Scale Type
Log Lin
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5785MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.785 GH=z Trig Free Center Freq

Channel Power I 578500000 GHz

Center 5.785000000 GHz T

577247568 GHz

Stop Freq

AR e Wb P g 579752580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.06 dBm /16.7000 MHz -66.16 dBm/Hz
Scale Type

Log Lin

5805MHz

= Agilent IFreq/ChanneI
|

Ch Freq 5.825 GH=z Trig Free Center Freq

Channel Power | ] 5.82500006 GHz

I

5.81247568 GHz

Stop Freq
5.83752580 GHz

CF Step
2.50500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.50 dBm /16.7000 MHz -65.73 dBm/Hz
Scale Type

Log Lin
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Test Mode: 802.11n-HT20
5180MHz

5 Agilent

|Freqfthanne|
I

Ch Freq G5.18 GHz Trig Free Center Freq

Channel Power | ] 5.150000606 GHz

Center 5.180000000 GHz T

5.16665086 GHz

Stop Freq
519335080 GHz

CF Step
267000008 MHz
Auto Man

Freq Offset
B.A000006A Hz
#VBH 3 MHz —

Channel Power Power Spectral Density 0n8|gnal Trag_#

.87 dBm /17.8000 MHz -66.63 dBm/Hz
Scale Type

Log Lin

5200MHz

= Agilent IFreq/ChanneI
|

Ch Freg 5.2 GHz Trig Free Center Freq

Channel Power | ] 5.20000006 GHz

Center 5.200000000 GHz T

518657568 GHz

Stop Freq
521342580 GHz

CF Step
263500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.34 dBm /17.9000 MHz -66.19 dBm/Hz
Scale Type

Log Lin
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5240MHz

5 Agilent

|Freqfthanne|

Ch Freq 5.24 GHz Trig Free Center Freq

Channel Power I 5.24000060 GHz

Center 5.248000000 GHz T

5.22665080 GHz

Stop Freq
5.25335080 GHz

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

6.08 dBm /17.8000 MHz -66.42 dBm/Hz
Scale Type

Log Lin

5745MHz

- Agilent I BH/Avg
I

Ch Freq G5.745 GHz Trig Free Res BW

Chamnl Poer D L %000906 e

REW 1.000000000 MHz Video BH

3.00060000 MHz
Auto Man

VBW/RBH
18.68860
Auto Man

Average
18
On Off

Avg Type
Pur (RMS»
Auto Man

EMI Res BM,

Hone

T L L S s T s

#VBH 3 MHz
Channel Power Power Spectral Density

5.73 dBm /17.8000 MHz -66.78 dBm/Hz
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5785MHz

5825MHz

5 Agilent

Ch Freq 5.785 GH=z Trig Free

Channel Pover 1 ]

Center 5.785000000 GHz

Bt VU

#VBH 3 MHz
Channel Power Power Spectral Density

5.86 dBm /17.8000 MHz -66.65 dBm/Hz

5.78580088 GHz
5.77165008 GHz

5.79835008 GHz

Auto Man

|Freqfthanne|

Center Freq
StartFreq

Stop Freq

CF Step
267080080 MHz

Freq Offset
B.A000006A Hz

Signal Track
On Off

Scale Type

Log Lin

- Agilent

Ch Freq 5.825 GHz Trig Free

Channel Puner I

Center 5.825000000 GHz

"
Y
W v

#VBH 3 MHz
Channel Power Power Spectral Density

6.75 dBm /17.8000 MHz -65.76 dBm/Hz

|Freq/thanne|

Center Freq
552560066 GHz

Start Freq
5.81165006 GHz

Stop Freq
5.83835006 GHz

CF Step
2.67600068 MHz
Auto Man

Freq Offset
080006 Hz

Signal Track
(n Off

Scale Type
Log Lin
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Test Mode: 802.11n-HT40

5190MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.19 GHz Trig Free Center Freq

Channel Power | ] 5.19000066 GHz

Center 5.192000000 GHz T

516277568 GHz

Stop Freq

A AT Wi, | bbbt ALt 521722580 GHz

CF Step
| 5.44500008 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

.33 dBm /36.3000 MHz -70.27 dBm/Hz
Scale Type

Log Lin

5230MHz

|Freqfthanne|

Center Freq

Ch Freq 5.23 GHz Trig Free

Channel Power | ] 5.23000006 GHz

Center 5.232000000 GHz T

520277568 GHz

Stop Freq
525722580 GHz

CF Step
| 5.44500086 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density 0n8|gnal Trag_#

5.75 dBm /36.3000 MHz -69.85 dBm/Hz
Scale Type

Log Lin
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5755MHz

Agilent Spectrum Analyzer - Channel Power
T -

I F T ENSE:IN | LIGH & 08:53:16AM Dec 14, 2017

Center Freq 5.670000000 GHz Center Freq: 5.670000000 GHz Radio 5td: None Frequency
(=g Trig: Free Run Avg|Hold>10/10

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

Ref Offset 0.8 dB
_Re_f 10.00 dEBm

Center Freq

T M Lo e, 7 e i gt e ¥ = 5.670000000 GHz

Center 5.67 GHz Span 54.6 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

5.15 dBm /36.4 MHz -70.46 dBm /Hz

Msa L/ Alignment Completed STATUS £ Inpul Overload;ADC over range

5795MHz

Agilent Spectrum Analyzer - Channel Power
- i N NSE N LIGNAL 08:59:54 AM Dec 14, 2017
Integration BW 36.200 MHz Center Fregq: 5710000000 GHz Radio 5td: None Meas Setup
Cp? Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

S P ey

|
|
L
|
|

L I [ [ 1 T T T1 1 ]
Center 5.71 GHz
#Res BW 1 MHz #/BW 3 MHz

Channel Power Power Spectral Density

6.36 dBm /36.2 MHz -69.23 dBm /Hz

MsG STATUS
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Test Mode: 802.11ac-HT80

5210MHz
i Agilent |Freqfthanne|
|

Ch Freq 5.21 GHz Trig Free Center Freq

Channel Power | ] 5.210000686 GHz

Center 5.210000000 GHz T

5.15359999 GHz

Stop Freq
526640081 GHz

CF Step

. 11.2800018 MHz
o e | m Man

Freq Offset
B.A000006A Hz
#UBH 3 MHz =

Channel Power Power Spectral Density 0n8|gnal Trag_#

5.45 dBm /75.2000 MHz -73.31 dBm/Hz
Scale Type

Log Lin

5755MHz

|Freqfthanne|

Ch Freq G5.775 GH=z Trig Free Center Freq

Channel Power | ] 5.77500066 GHz

Center 5.775000000 GHz T

571859999 GHz

Stop Freq
5.83140081 GHz

CF Step
11.2500018 MHz
Auto Man

Freq Offset
B.A000006A Hz

#VBH 3 MHz

Channel Power Power Spectral Density OnSignaI Trag_#
5.45 dBm /75.2000 MHz -73.31 dBm/Hz
" Scale waﬁ
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TEST Model: 11”TW110

9. Conducted Spurious Emissions

9.1 Standard Applicable

According to §15.407 (b) (b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum emissions outside of the frequency bands of operation shall be attenuated in accordance with the

following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band shall
not exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz band shall
not exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range from the
band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of =17 dBm/MHz; for frequencies
10 MHz or greater above or below the band edge, emissions shall not exceed an e.i.r.p. of =27 dBm/MHz.

9.2 Test Procedure

1. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum
analyzer via a RF combiner.

2. Set the spectrum analyzer as RBW = 100kHz/1MHz, VBW=300kHz/3MHz, Sweep = auto

3. Set the Lowest, Middle and Highest Transmitting Channel, observed the outside band of 30MHz to 40GHz,
then mark the higher-level emission for comparing with the FCC rules.

9.3 Environmental Conditions

Temperature: 21°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar

10.4 Summary of Test Results/Plots
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Emissions above 26.5GHz are attenuated more than 20dB below the permissible limits and test data are not

reported.
Antenna A
802.11a
5180MHz

|PeakSearch

Meas Tools»
MNext Peak
Next Pk Right

Next Pk Left
T

Min Search

Marker
555.748000 MHz
-55.35 dBm

More

"M
1 ) 1of 2

Pk-Pk Search

I Marker

Select Marker
1 2 3 4

—

Normal

Delta

Delta Pair
{Tracking Ref)
Ref Delta

L
N

ey
LTV, il

.I‘h’w.."M\.IvW.-*\.WrW“"1"M"wH*
Span Pair

Span Center

26.066500000 GHz Off

-41.83 dBm
= More

re 1 ) 51 1 af o

#VEH 3 MHz
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|PeakSearch

Meas Tools»
MNext Peak

Next Pk Right

Next Pk Left
1
] huw¢mmmmmmuﬁw~wﬁumwwda*hdyuuuM”3*h oAb g, o] Hin Search
AR ‘
Marker
633.340000 MH= Pk-Pk Search
-56.16 dBm
MH More
; 1of 2

#VBH

I Marker

Select Marker
1 2z 3 4

—

Normal

Delta

; Delta Pair
| (Tracking Ref)
AT

ﬂ"""m’t" o Vg -.u.*rm'w-uwwwﬂww %a P Ref Delta

Span Pair

Span Center

Marker
25.990000008 GH=z

Off

-42.19 dBm

More
1of 2
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|PeakSearch

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

; Jm-ﬂwm-amwauuw-mwvgm\,‘wﬁu P Wt b WA ] Min Search

AA
Marker

438.370000 MHz Pk-Pk Search
-56.15 dBm

MH More

! #YBH 1of 2

I Marker

Select Marker
1 2 3 4

—

Normal

Delta

1 Delta Pair

bl (Tracking Ref)
IR |- Delta

Mﬁ{"ﬂ.@"‘l '“w4,ﬂ.'nawA.-.,nN,ul"W‘M“‘N-"‘hM-W-%&Mﬁ

Span Pair

Span Center

Marker

26.815500000 GHz Off

-42.45 dBm

More
1of 2
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|PeakSearch

Meas Tools»
MNext Peak

Next Pk Right

Next Pk Left
i
. "“”“““*““*““W”*NA“““““w““wmwmﬂmemmwﬁw*1*MNWwww Min Search
AR
Marker

847.710000 MH= Pk-Pk Search
-55.76 dBm

MH More

: 1of 2

#VBH

I Marker

Select Marker
1 2 3 4

—

Normal

Delta

1 Delta Pair
{Tracking Ref)

o fh -'\r'w bl
k _ﬁ‘m”in% AT e Py “.-'w.wu«fl\#w"\f*ﬁ""h"'}h M Ref Delta

Span Pair

Span Center

Marker
26.015500008 GH=z

Off

-41.83 dBm

More
1of 2
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I Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Marker
445.160000 MHz
-56.37 dBm

Pk-Pk Search

More
1of 2

I Peak Search

Meas Tools»
MNext Peak
Next Pk Right

1

j¥Y  NextPkLeft

et e W,J'J“'1.-'|..-J*‘q,.*,-‘.m.MM-"-H.~"-'-J;.-,ﬂ.q*“*ﬁ...-.-ghh,h._r‘\f"."‘*"“"lwv-'
Min Search
Marker
25.301500008 GHz Pk-Pk Search
-42.91 dBm
More
1of 2
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Marker

899,120000 MHz
-56.19 dBm

Marker

m“*w~\ar.#.w‘u~m1mwwvdw.w

25.990000000 GHz
-41.9 dBm

1

Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of 2

- Peak Search

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2
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Model: 11”TW110

802.11n HT20
5180MHz

Peak Search

|

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left
I ol wk.A&M—uW-'rJnh.M\a..,.-..m,,y.;ﬂkﬂ.-m_ﬂ-ﬁww*mﬂuh, R Sl oA Min Search
AA
Marker

534.400000 MHz Pk-Pk Search
-56.42 dBm

MH More

1of 2

I Marker

Select Marker
2 3

—

Normal

Delta

1 Delta Pair

R (Tracking Ref)
L Tt Bl
'P'-h-u‘ﬁ-ws_..~Jy«_..-WW-Js~u"*wJ'“uLb-‘%,..u.M""ﬂ.-"L"&‘ kil M Ref Delta

Span Pair

Span Center

Off

More
1of 2
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|PeakSearch

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

; -LJr»MW.WM*WJMunMonWﬂ‘_MRW oo, g e, b Min Search

AR
Marker

649.830000 MHz Pk-Pk Search
-56.37 dBm

MH More

[ #YBH 1of 2

I Marker

Select Marker
1 2 3 4

—

Normal

Delta

Delta Pair
{Tracking Ref)

L
” Ref Delta

“L-"\H‘\.-‘*'nrmm i

i
W il .‘\\'rw‘(-"“-1,1.fy,.v'W.%'{a,uﬁﬂw"iﬁ”ﬂhblﬁﬂw

Span Pair

Span Center

Marker

15.611500000 GHz Off

-45,62 dBm

More
1of 2
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Marker
9p3.90000 MH=
-56.13 dBm

MH

#YBH

|PeakSearch

Meas Tools»

MNext Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

I Marker

Select Marker
1 2 3 4

—

Normal

Delta

1

z
Py

| ;,.,m,u.mh‘
A ‘1.vw...rMM.wrmmwwﬂmmﬂﬁqﬂwﬁnﬂv‘.w'W'

Delta Pair
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Span Pair

Span Center

Off

25.990000000 GHz

More
1of 2
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Marker

851.580000 MHz
-56.5 dBm

Marker

26.143000000 GHz
-42.03 dBm

1

wﬁ,ﬂ;_“uh'.?'

'u.u'w**w~h*w-cww.\‘«hm"'w*-ﬁww‘-"‘" sl
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11. Radiated Spurious Emissions

11.1 Standard Applicable

According to §15.407(b)(6), Unwanted emissions below 1 GHz must comply with the general field strength limits
set forth in Section 15.209.
According to §15.407(b)(7),The provisions of Section 15.205 of this part apply to intentional radiators operating
under this section.
789033 D02 v01r02 General UNII Test Procedures New Rules v01
If radiated measurements are performed, field strength is then converted to EIRP as follows:
EIRP = ((E*d)"2) / 30
where:
* E is the field strength in V/m;
* d is the measurement distance in meters;

* EIRP is the equivalent isotropically radiated power in watts.
11.2 Test Procedure

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification used was
with the FCC Part 15.205 15.407(b)(6) and FCC Part 15.209 Limit..
The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the middle.

The spacing between the peripherals was 10 cm.
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11.3 Test Receiver Setup

During the radiated emission test for above 1GHz, the test receiver was set with the following configurations:

For peak detector:
RBW =1000kHz, @ VBW =3000kHz, Sweep Time = Auto

For average detector:
RBW =1000kHz, @VBW =10Hz, Sweep Time = Auto

11.4 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated adding the Antenna Factor and the Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Ant. Factor + Cable Loss — Ampl. Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable limit.
For example, a margin of -6dBuV means the emission is 6dBuV below the maximum limit for Class B. The
equation for margin calculation is as follows:

Margin = Corr. Ampl. — FCC Part 15 Limit

11.5 Environmental Conditions

Temperature: 22°C
Relative Humidity: 52%
ATM Pressure: 1012 mbar
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11.6 Summary of Test Results/Plots

According to the data below, the FCC Part 15.205, 15.209 and 15.407(b)(6) standards, and had the worst margin
of:

Note: this EUT was tested in 3 orthogonal positions and the worst case position data was reported.
Antenna A
For 802.11a (worse case)
Spurious Emission From 30 MHz to 1 GHz
Horizontal

80.0 dBu¥Y/m

Limit1: —

W | IS S SN SO I—

-20.0 . . . Lo . . . . Lo
30000 40 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuVv/m) | (dBuV/m) (dB) ) (cm)
1 37.9450 27.92 -10.87 17.05 40.00 -22.95 278 100 peak
2 97.1148 26.78 -12.04 14.74 43.50 -28.76 100 100 peak
3 263.8190 27.64 -9.96 17.68 46.00 -28.32 251 100 peak
4 440.1963 27.34 -7.43 19.91 46.00 -26.09 93 100 peak
5 640.6109 27.97 -3.22 24.75 46.00 -21.25 270 100 peak
6 942.1304 26.62 2.21 28.83 46.00 -17.17 140 100 peak
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Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 : : : Loor . : . . Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 36.5092 28.97 -11.20 17.77 40.00 -22.23 269 100 peak
2 100.9340 26.63 -11.51 15.12 43.50 -28.38 92 100 peak
3 235.8164 25.44 -11.28 14.16 46.00 -31.84 160 100 peak
4 397.6334 27.21 -7.53 19.68 46.00 -26.32 92 100 peak
5 642.8613 27.61 -3.27 24.34 46.00 -21.66 178 100 peak
6 916.0687 27.05 1.68 28.73 46.00 -17.27 256 100 peak
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For 802.11n-HT20 (worse case)
Horizontal

80.0 dBu¥/m

0 | ASSRSS ST S SO W

-20.0 . : : Lo . . : . Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark

(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 47.9940 28.80 -10.66 18.14 40.00 -21.86 84 100 peak
2 97.1148 28.06 -12.04 16.02 43.50 -27.48 96 100 peak
3 219.8449 26.86 -12.47 14.39 46.00 -31.61 80 100 peak
4 382.5879 26.67 -7.07 19.60 46.00 -26.40 120 100 peak
5 625.0780 27.78 -2.90 24.88 46.00 -21.12 104 100 peak
6 909.6667 27.95 1.57 29.52 46.00 -16.48 216 100 peak
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Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 : : . Coor . . : . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 44.5868 27.31 -10.45 16.86 40.00 -23.14 240 100 peak
2 98.1419 26.72 -11.81 14.91 43.50 -28.59 113 100 peak
3 199.2855 26.06 -11.69 14.37 43.50 -29.13 57 100 peak
4 386.6338 26.05 -7.20 18.85 46.00 -27.15 236 100 peak
5 633.9073 28.09 -3.08 25.01 46.00 -20.99 131 100 peak
6 925.7563 26.65 1.90 28.55 46.00 -17.45 173 100 peak
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For 802.11n-HT40 (worse case)
Horizontal

80.0 dBu¥/m

0 | SNSRI SRRSO SO M —

-20.0 : . : A . . . . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 48.3318 29.74 -10.66 19.08 40.00 -20.92 160 100 peak
2 103.0800 27.04 -11.75 15.29 43.50 -28.21 167 100 peak
3 199.9856 25.80 -11.60 14.20 43.50 -29.30 84 100 peak
4 349.2500 27.70 -8.92 18.78 46.00 -27.22 113 100 peak
5 638.3686 28.56 -3.16 25.40 46.00 -20.60 352 100 peak
6 938.8326 26.73 2.27 29.00 46.00 -17.00 256 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 : : : Lo . : : : oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark

(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 43.5057 27.49 -10.43 17.06 40.00 -22.94 75 100 peak
2 105.2718 27.07 -12.01 15.06 43.50 -28.44 195 100 peak
3 209.3129 26.34 -12.01 14.33 43.50 -29.17 140 100 peak
4 408.9460 27.66 -7.73 19.93 46.00 -26.07 126 100 peak
5 645.1195 28.25 -3.32 2493 46.00 -21.07 210 100 peak
6 948.7610 26.44 1.97 28.41 46.00 -17.59 106 100 peak
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TEST Model: 11"TW110

For 802.11ac-HT80 (worse case)
Horizontal

80.0 dBu¥/m

T2 NSRS SN SN N S S SR SNSRI S IS WA E—

-20.0 : : : Loor . . : . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 48.3318 27.77 -10.66 17.11 40.00 -22.89 204 100 peak
2 100.2286 26.07 -11.43 14.64 43.50 -28.86 99 100 peak
3 202.8104 26.17 -11.72 14.45 43.50 -29.05 122 100 peak
4 393.4724 26.96 -7.41 19.55 46.00 -26.45 111 100 peak
5 629.4772 27.62 -2.99 24.63 46.00 -21.37 79 100 peak
6 896.9965 29.14 1.41 30.55 46.00 -15.45 315 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 . . A . : : : Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 43.2017 27.76 -10.43 17.33 40.00 -22.67 345 100 peak
2 101.6443 29.08 -11.59 17.49 43.50 -26.01 90 100 peak
3 193.0945 26.80 -12.50 14.30 43.50 -29.20 66 100 peak
4 377.2591 26.83 -7.13 19.70 46.00 -26.30 103 100 peak
5 625.0780 27.66 -2.90 24.76 46.00 -21.24 216 100 peak
6 906.4824 26.64 1.51 28.15 46.00 -17.85 221 100 peak
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TEST Model: 11"TW110

Antenna B

For 802.11a (worse case)

Spurious Emission From 30 MHz to 1 GHz
Horizontal

80.0 dBuV/m
: Limit1: —_—

0 | ASSRSS ST S SO W

-20.0 . : A . : . Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 43.8119 28.22 -10.55 17.67 40.00 -22.33 331 100 peak
2 102.7192 26.42 -11.71 14.71 43.50 -28.79 163 100 peak
3 199.9856 26.42 -11.60 14.82 43.50 -28.68 93 100 peak
4 399.0302 26.58 -7.58 19.00 46.00 -27.00 334 100 peak
5 649.6597 28.11 -3.44 24.67 46.00 -21.33 316 100 peak
6 857.0247 27.38 0.91 28.29 46.00 -17.71 109 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 . . . oo . : . : Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 45.2166 28.18 -10.45 17.73 40.00 -22.27 345 100 peak
2 100.2286 26.48 -11.43 15.05 43.50 -28.45 121 100 peak
3 199.2855 26.55 -11.69 14.86 43.50 -28.64 &3 100 peak
4 381.2487 26.49 -7.04 19.45 46.00 -26.55 117 100 peak
5 614.2142 27.89 -3.24 24.65 46.00 -21.35 101 100 peak
6 887.6099 27.58 1.45 29.03 46.00 -16.97 204 100 peak
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TEST Model: 11"TW110

For 802.11n-HT20 (worse case)
Horizontal

80.0 dBu¥/m

0 | ASSRSS ST S SO W

-20.0 . : : A . . : . Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 47.6586 28.21 -10.66 17.55 40.00 -22.45 152 100 peak
2 98.8326 27.02 -11.66 15.36 43.50 -28.14 154 100 peak
3 225.3080 26.22 -12.08 14.14 46.00 -31.86 135 100 peak
4 470.5232 26.63 -6.02 20.61 46.00 -25.39 138 100 peak
5 622.8900 28.15 -2.85 25.30 46.00 -20.70 250 100 peak
6 938.8326 26.87 2.27 29.14 46.00 -16.86 244 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 . : Coor . . . . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 42.8998 28.27 -10.43 17.84 40.00 -22.16 84 100 peak
2 99.8777 27.35 -11.43 15.92 43.50 -27.58 148 100 peak
3 207.8501 26.71 -11.94 14.77 43.50 -28.73 84 100 peak
4 383.9318 27.28 -7.12 20.16 46.00 -25.84 110 100 peak
5 625.0780 28.47 -2.90 25.57 46.00 -20.43 326 100 peak
6 945.4399 27.10 2.09 29.19 46.00 -16.81 312 100 peak
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TEST Model: 11"TW110

For 802.11n-HT40 (worse case)
Horizontal

80.0 dBu¥/m

U2 NSRS S SO SN NS S S SNSRI S IS WA E—

-20.0 : . : Lo . . : . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 43.2017 27.67 -10.53 17.14 40.00 -22.86 230 100 peak
2 99.5281 26.59 -11.50 15.09 43.50 -28.41 95 100 peak
3 261.9753 25.96 -10.02 15.94 46.00 -30.06 114 100 peak
4 385.2805 26.55 -7.16 19.39 46.00 -26.61 113 100 peak
5 620.7096 27.59 -2.82 24.77 46.00 -21.23 357 100 peak
6 916.0687 26.80 1.68 28.48 46.00 -17.52 262 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 . : . A . : . : Lo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 43.0505 27.62 -10.43 17.19 40.00 -22.81 282 100 peak
2 101.6443 27.09 -11.59 15.50 43.50 -28.00 97 100 peak
3 199.9856 25.60 -11.60 14.00 43.50 -29.50 165 100 peak
4 373.3112 26.60 -7.30 19.30 46.00 -26.70 110 100 peak
5 605.6592 28.39 -3.87 24.52 46.00 -21.48 144 100 peak
6 903.3094 26.74 1.46 28.20 46.00 -17.80 258 100 peak
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TEST Model: 11"TW110

For 802.11ac-HT80 (worse case)
Horizontal

80.0 dBu¥/m

0| SNSRI SSSS SASNS WA N—

-20.0 : : . Loor . : : . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 44.5868 28.08 -10.58 17.50 40.00 -22.50 192 100 peak
2 106.3850 27.63 -12.14 15.49 43.50 -28.01 185 100 peak
3 204.9551 26.12 -11.82 14.30 43.50 -29.20 137 100 peak
4 379.9141 25.80 -7.00 18.80 46.00 -27.20 108 100 peak
5 647.3856 28.48 -3.39 25.09 46.00 -20.91 197 100 peak
6 938.8326 26.73 2.27 29.00 46.00 -17.00 208 100 peak
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TEST Model: 11"TW110

Test Specification: Vertical

80.0 dBu¥/m

Limit1: —_—

-20.0 . . . Loor . : : . oo
30.000 10 50 60 70 80 ' 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB) ( ) (cm)
1 45.5348 28.21 -10.44 17.77 40.00 -22.23 230 100 peak
2 99.1797 27.34 -11.58 15.76 43.50 -27.74 160 100 peak
3 203.5228 26.45 -11.76 14.69 43.50 -28.81 51 100 peak
4 386.6338 26.50 -7.20 19.30 46.00 -26.70 239 100 peak
5 622.8900 28.19 -2.85 25.34 46.00 -20.66 50 100 peak
6 903.3094 26.65 1.46 28.11 46.00 -17.89 258 100 peak
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TEST

Antenna A

For 802.11a

Spurious Emission above 1GHz

For the frequency band 5.15-5.25GHz(802.11a)
Restricted Bandedge Peak

Model: 11”TW110

1000  dBu¥/m
E Limit1: —_

B |l S S—
B | -l
7T ..—————S————— . s e i ik
7
Tl lBi it S .
. e eenen
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5096.087 55.57 1.47 57.04 74.00 -16.96 238 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5141.669 37.67 -5.23 32.44 54.00 -21.56 150 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110
For 802.11n-HT20
Restricted Bandedge Peak
1000  dBu¥/m
. Limit1 —

B |l S S—
80
70
60
50
40
. ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5138.895 61.71 1.50 63.21 74.00 -10.79 225 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5148.610 37.63 -5.20 32.43 54.00 -21.57 57 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110
For 802.11n-HT40
Restricted Bandedge Peak
100.0 dBuV/m
Limit1: —_

1 S S—
80
70
60
50
40
B0 | ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5124.355 59.75 1.49 61.24 74.00 -12.76 110 100 peak

Report No.: STR171280831-1 Page 148 of 176 FCC Part 15E




Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5141.669 37.66 -5.23 32.43 54.00 -21.57 87 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110
For 802.11ac-HT80
Restricted Bandedge Peak
100.0 dBuV/m
Limit1: —_

1 S S—
80
70
60
50
40
B0 | ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5132.658 61.49 1.50 62.99 74.00 -11.01 122 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5141.669 37.67 -5.23 32.44 54.00 -21.56 338 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110

Hormonics And Spurious Emissions

Meter Antenna Correction
Frequency ) Direction | Polar Cable loss | Amplifier ] Limit Margin
Detector | Reading Loss Amplitude
MHz Degree | H/V dB dB dBuV/m dB
dBuV dB dBuV/m
Low Channel (5180MHz)
15540 PK 50.23 185 \% 40.7 10.9 39.6 62.23 74 -11.77
15540 PK 49.37 235 H 40.7 10.9 39.6 61.37 74 -12.63
15540 AV 36.52 119 A% 40.7 10.9 39.6 48.52 54 -5.48
15540 AV 35.97 170 H 40.7 10.9 39.6 47.97 54 -6.03
High Channel (5240MHz)
15720 PK 50.07 285 A% 40.7 10.9 39.6 62.07 74 -11.93
15720 PK 49.21 132 H 40.7 10.9 39.6 61.21 74 -12.79
15720 AV 36.98 121 \% 40.7 10.9 39.6 48.98 54 -5.02
15720 AV 36.43 206 H 40.7 10.9 39.6 48.43 54 -5.57
Out of Band edge
Test Segment Result Limit
Test CH.
MHz dBm/MHz dBm/MHz
Lowest Below 5150 -41.35 =27
Highest Above 5350 -42.98 =27

Note: the data just list the worst cases
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TEST

Model: 11”TW110

For the frequency band 5.725-5.850GHz
Harmonics And Spurious Emissions

Meter Antenna Correction
Frequency ) Direction | Polar Cable loss | Amplifier ) Limit Margin
Detector | Reading Loss Amplitude
MHz Degree | H/V dB dB dBuV/m dB
dBuV dB dBuV/m
Low Channel (5745MHz)
11490 PK 51.06 155 A% 38.9 9.8 40.1 59.66 74 -14.34
11490 PK 49.63 171 H 38.9 9.8 40.1 58.23 74 -15.77
11490 AV 37.89 151 A% 38.9 9.8 40.1 46.49 54 -7.51
11490 AV 37.63 216 H 38.9 9.8 40.1 46.23 54 =177
High Channel (5825MHz)
11610 PK 51.23 158 \'% 38.9 9.8 40.1 59.83 74 -14.17
11610 PK 51.11 308 H 38.9 9.8 40.1 59.71 74 -14.29
11610 AV 39.27 285 \" 38.9 9.8 40.1 47.87 54 -6.13
11610 AV 38.96 246 H 38.9 9.8 40.1 47.56 54 -6.44
Out of Band edge
Test Segment Result Limit
Test CH.
MHz dBm/MHz dBm/MHz
Below 5715 -45.62 =27
Lowest
5715 to 5725 -43.11 -17
. 5850 to 5860 -43.25 -17
Highest
Above 5860 -48.26 -27
Note: the data just list the worst cases
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TEST

Model: 11”TW110

Antenna B

For 802.11a
Spurious Emission above 1GHz
For the frequency band 5.15-5.25GHz(802.11a)
Restricted Bandedge Peak

100.0

dBu¥/m

90

80

Limit1:

70

60

50

40

30

20

10

0.0

____________________________________________________________________________________________________________________________

............................................................................................................................

4500.000

5150.0 MHz

No.

Frequency

Reading

Correct

Result

Limit

Margin

Degree

Height

Remark

(MHz)

(dBuV/m)

dB/m

(dBuV/m)

(dBuV/m)

(dB)

C )

(cm)

1 5

145.833

61.34

1.51

62.85

74.00

-11.15

216

100

peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5127.813 37.55 -5.26 32.29 54.00 -21.71 220 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110
For 802.11n-HT20
Restricted Bandedge Peak
1000  dBu¥/m
. Limit1 —

B |l S S—
80
70
60
50
40
. ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5121.590 59.89 1.49 61.38 74.00 -12.62 92 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5076.872 37.01 -5.39 31.62 54.00 -22.38 231 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
Report No.: STR171280831-1 Page 157 of 176 FCC Part 15E



|71

TEST Model: 11”TW110
For 802.11n-HT40
Restricted Bandedge Peak
100.0 dBuV/m
Limit1: —_

1 S S—
80
70
60
50
40
B0 | ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5113.995 60.96 1.49 62.45 74.00 -11.55 100 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5080.298 37.07 -5.38 31.69 54.00 -22.31 143 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110
For 802.11ac-HT80
Restricted Bandedge Peak
100.0 dBuV/m
Limit1: —_

1 S S—
80
70
60
50
40
B0 | ...........................
1 J
L T ———_—_ S S S S
0.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5143.056 65.30 1.51 66.81 74.00 -7.19 251 100 peak
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Model: 11”TW110

Restricted Bandedge Average

800  dBu¥/m
Limit1: —_—

£
60
50
40
30
20
10 | e eenen
1
Rl D S S
-20.0

4500.000 5000 5150.0 MHz
No. | Frequency | Reading | Correct Result Limit Margin | Degree | Height | Remark

(MHz) (dBuV/m) | dB/m | (dBuV/m) | (dBuV/m) (dB) ( ) (cm)

1 5080.298 37.08 -5.38 31.70 54.00 -22.30 96 100 AVG
Note: this EUT was tested in the low, high channel and the worst case position data was reported.
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TEST Model: 11”TW110

Hormonics And Spurious Emissions

Meter Antenna Correction
Frequency ) Direction | Polar Cable loss | Amplifier ] Limit Margin
Detector | Reading Loss Amplitude
MHz Degree | H/V dB dB dBuV/m dB
dBuV dB dBuV/m
Low Channel (5180MHz)
15540 PK 49.23 185 A% 40.7 10.9 39.6 61.23 74 -12.77
15540 PK 48.22 235 H 40.7 10.9 39.6 60.22 74 -13.78
15540 AV 36.13 119 A\ 40.7 10.9 39.6 48.13 54 -5.87
15540 AV 36.23 170 H 40.7 10.9 39.6 48.23 54 -5.77
High Channel (5240MHz)
15720 PK 48.47 285 A\ 40.7 10.9 39.6 60.47 74 -13.53
15720 PK 48.19 132 H 40.7 10.9 39.6 60.19 74 -13.81
15720 AV 36.49 121 \% 40.7 10.9 39.6 48.49 54 -5.51
15720 AV 36.38 206 H 40.7 10.9 39.6 48.38 54 -5.62
Out of Band edge
Test Segment Result Limit
Test CH.
MHz dBm/MHz dBm/MHz
Lowest Below 5150 -41.98 =27
Highest Above 5350 -42.15 =27

Note: the data just list the worst cases

Report No.: STR171280831-1 Page 162 of 176 FCC Part 15E




|71

TEST

Model: 11”TW110

For the frequency band 5.725-5.850GHz

Harmonics And Spurious Emissions

Meter Antenna Correction
Frequency ) Direction | Polar Cable loss | Amplifier ] Limit Margin
Detector | Reading Loss Amplitude
MHz Degree | H/V dB dB dBuV/m dB
dBuVv dB dBuV/m
Low Channel (5745MHz)
11490 PK | 45.96 155 v 38.9 9.8 40.1 54.56 74 -19.44
11490 PK | 49.83 171 H 38.9 9.8 40.1 58.43 74 -15.57
11490 AV | 35.68 151 v 38.9 9.8 40.1 44.28 54 -9.72
11490 AV | 3597 216 H 38.9 9.8 40.1 44.57 54 -9.43
High Channel (5825MHz)
11610 PK | 50.23 158 v 38.9 9.8 40.1 58.83 74 -15.17
11610 PK | 49.62 308 H 38.9 9.8 40.1 58.22 74 -15.78
11610 AV | 36.57 285 A" 38.9 9.8 40.1 45.17 54 -8.83
11610 AV | 36.62 246 H 38.9 9.8 40.1 45.22 54 -8.78
Out of Band edge
Test Segment Result Limit
Test CH.
MHz dBm/MHz dBm/MHz
Below 5715 -45.65 -27
Lowest
5715 to 5725 -43.21 -17
. 5850 to 5860 -43.55 -17
Highest
Above 5860 -48.65 -27

Note: the data just list the worst cases

Note: Testing is carried out with frequency rang 30MHz to 40GHz, which above 3" Harmonics are attenuated
more than 20dB below the permissible limits or the field strength is too small to be measured.
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TEST Model: 11”TW110

12. Frequency Stability

12.1 Standard Applicable

According to §15.407(g), Manufacturers of U-NII devices are responsible for ensuring frequency stability such
that an emission is maintained within the band of operation under all conditions of normal operation as specified

in the users manual.
12.2 Test Procedure

According to §2.1055, the following test procedure was performed.

The Frequency Stability is measured directly with a Frequency Domain Analyzer. Frequency Deviation in ppm
is calculated from the measured peak to peak value.

The Carrier Frequency Stability over Power Supply Voltage and over Temperature is measured with a
Frequency Domain Analyzer in histogram mode

Temperature: Supply Voltage
20°C 85-115% of declared nominal voltage
-30°C to +50°C Normal

12.3 Environmental Conditions

Temperature: 20°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar

12.4 Summary of Test Results/Plots
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TEST Model: 11”TW110

Antenna A
5150-5250MHz
802.11a_20MHz

Reference Frequency(Middle Channel): 5200 MHz
Environment . Frequency Measure with Time Elapsed
. Power Supplied
) (VDC) MCF (Hz) Error (ppm)
50 3.8 181 0.0348
40 3.8 139 0.0267
30 3.8 162 0.0312
20 3.8 173 0.0333
10 3.8 115 0.0221
0 3.8 137 0.0263
-10 3.8 122 0.0235
-20 3.8 135 0.0260
-30 3.8 134 0.0258

802.11n HT20

Reference Frequency(Middle Channel): 5200 MHz

Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
) (VDC) MCF (Hz) Error (ppm)
50 3.8 156 0.0300
40 3.8 135 0.0260
30 3.8 134 0.0258
20 3.8 128 0.0246
10 3.8 166 0.0319
0 3.8 117 0.0225
-10 3.8 169 0.0325
-20 3.8 173 0.0333
-30 3.8 135 0.0260
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TEST Model: 11”TW110

802.11n_HT40

Reference Frequency(Middle Channel): 5230 MHz
Environment . Frequency Measure with Time Elapsed
e Power Supplied
) (VAC) MCF (Hz) Error (ppm)
50 3.8 166 0.0317
40 3.8 177 0.0338
30 3.8 152 0.0291
20 3.8 122 0.0233
10 3.8 133 0.0254
0 3.8 166 0.0317
-10 3.8 183 0.0350
-20 3.8 124 0.0237
-30 3.8 163 0.0312

802.11ac_HTS80

Reference Frequency(Fixed Channel): 5210 MHz
Environment . Frequency Measure with Time Elapsed
T Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 157 0.0301
40 3.8 158 0.0303
30 3.8 115 0.0221
20 3.8 169 0.0324
10 3.8 167 0.0321
0 3.8 176 0.0338
-10 3.8 166 0.0319
-20 3.8 165 0.0317
-30 3.8 136 0.0261
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TEST Model: 11”TW110

5725-5850MHz

802.11a
Reference Frequency(Middle Channel): 5785MHz
Environment . Frequency Measure with Time Elapsed
. Power Supplied
) (VDC) MCF (Hz) Error (ppm)
50 3.8 128 0.0221
40 3.8 166 0.0287
30 3.8 147 0.0254
20 3.8 199 0.0344
10 3.8 126 0.0218
0 3.8 166 0.0287
-10 3.8 118 0.0204
-20 3.8 137 0.0237
-30 3.8 188 0.0325

802.11n HT20

Reference Frequency(Middle Channel): 5785 MHz

Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
) (VDC) MCF (Hz) Error (ppm)
50 3.8 137 0.0237
40 3.8 125 0.0216
30 3.8 186 0.0322
20 3.8 136 0.0235
10 3.8 126 0.0218
0 3.8 166 0.0287
-10 3.8 115 0.0199
-20 3.8 166 0.0287
-30 3.8 188 0.0325
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TEST Model: 11”TW110

802.11n_HT40

Reference Frequency(Fixed Channel): 5755 MHz
Environment . Frequency Measure with Time Elapsed
e Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 159 0.0276
40 3.8 162 0.0281
30 3.8 163 0.0283
20 3.8 147 0.0255
10 3.8 129 0.0224
0 3.8 215 0.0374
-10 3.8 127 0.0221
-20 3.8 166 0.0288
-30 3.8 188 0.0327

802.11ac_ HTRO

Reference Frequency(Fixed Channel): 5775 MHz
Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 166 0.0287
40 3.8 116 0.0201
30 3.8 162 0.0281
20 3.8 127 0.0220
10 3.8 199 0.0345
0 3.8 126 0.0218
-10 3.8 166 0.0287
-20 3.8 115 0.0199
-30 3.8 167 0.0289

Report No.: STR171280831-1 Page 168 0of 176 FCC Part 15E



|71

TEST Model: 11”TW110

Antenna B
5150-5250MHz
802.11a
Reference Frequency(Middle Channel): 5200 MHz
Environment . Frequency Measure with Time Elapsed
R — Power Supplied
u
?"C) (VDC) MCF (Hz) Error (ppm)
50 3.8 175 0.0337
40 3.8 126 0.0242
30 3.8 155 0.0298
20 3.8 161 0.0310
10 3.8 104 0.0200
0 3.8 129 0.0248
-10 3.8 118 0.0227
-20 3.8 125 0.0240
-30 3.8 128 0.0246

802.11n HT20

Reference Frequency(Middle Channel): 5200 MHz
Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
C) (VvDC) MCF (Hz) Error (ppm)
50 3.8 145 0.0279
40 3.8 129 0.0248
30 3.8 122 0.0235
20 3.8 114 0.0219
10 3.8 155 0.0298
0 3.8 104 0.0200
-10 3.8 155 0.0298
-20 3.8 168 0.0323
-30 3.8 126 0.0242
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TEST Model: 11”TW110

802.11n_HT40

Reference Frequency(Middle Channel): 5230 MHz
Environment . Frequency Measure with Time Elapsed
e Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 156 0.0298
40 3.8 168 0.0321
30 3.8 141 0.0270
20 3.8 111 0.0212
10 3.8 122 0.0233
0 3.8 155 0.0296
-10 3.8 172 0.0329
-20 3.8 113 0.0216
-30 3.8 152 0.0291

802.11ac_ HTRO

Reference Frequency(Fixed Channel): 5210 MHz
Environment . Frequency Measure with Time Elapsed
T Power Supplied
) (VAC) MCF (Hz) Error (ppm)
50 3.8 146 0.0280
40 3.8 147 0.0282
30 3.8 104 0.0200
20 3.8 158 0.0303
10 3.8 156 0.0299
0 3.8 165 0.0317
-10 3.8 155 0.0298
-20 3.8 159 0.0305
-30 3.8 125 0.0240
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TEST Model: 11”TW110

5725-5850MHz

802.11a
Reference Frequency(Middle Channel): 5785MHz
Environment . Frequency Measure with Time Elapsed
. Power Supplied
C) (VDC) MCF (Hz) Error (ppm)
50 3.8 116 0.0201
40 3.8 155 0.0268
30 3.8 138 0.0239
20 3.8 188 0.0325
10 3.8 116 0.0201
0 3.8 155 0.0268
-10 3.8 107 0.0185
-20 3.8 125 0.0216
-30 3.8 183 0.0316

802.11n HT20

Reference Frequency(Middle Channel): 5785 MHz

Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
) (VDC) MCF (Hz) Error (ppm)
50 3.8 126 0.0218
40 3.8 114 0.0197
30 3.8 175 0.0303
20 3.8 145 0.0251
10 3.8 125 0.0216
0 3.8 155 0.0268
-10 3.8 114 0.0197
-20 3.8 155 0.0268
-30 3.8 177 0.0306
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TEST Model: 11”TW110

802.11n_HT40

Reference Frequency(Fixed Channel): 5755 MHz
Environment . Frequency Measure with Time Elapsed
e Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 149 0.0259
40 3.8 151 0.0262
30 3.8 152 0.0264
20 3.8 136 0.0236
10 3.8 118 0.0205
0 3.8 193 0.0335
-10 3.8 116 0.0202
-20 3.8 155 0.0269
-30 3.8 177 0.0308

802.11ac_ HTRO

Reference Frequency(Fixed Channel): 5775 MHz
Environment . Frequency Measure with Time Elapsed
Temperature Power Supplied
C) (VAC) MCF (Hz) Error (ppm)
50 3.8 155 0.0268
40 3.8 115 0.0199
30 3.8 151 0.0261
20 3.8 116 0.0201
10 3.8 189 0.0327
0 3.8 116 0.0201
-10 3.8 155 0.0268
-20 3.8 114 0.0197
-30 3.8 168 0.0291
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TEST

Model: 11”TW110

So, Frequency Stability Versus Input Voltage is:

Antenna A
5150-5250MHz
802.11a
Reference Frequency(Middle Channel): 5200 MHz
Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
) (VAC) Frequency (Hz) Error (ppm)
3.35 186 0.0358
20 3.8 125 0.0240
4.35 132 0.0254

802.11n_HT20

Reference Frequency(Middle Channel): 5200 MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
0) (VAC) Frequency (Hz) Error (ppm)
3.35 182 0.0350
20 3.8 122 0.0235
4.35 166 0.0319

802.11n_HT40

Reference Frequency(Middle Channel): 5230 MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
°0) (VAC) Frequency (Hz) Error (ppm)
3.35 163 0.0312
20 3.8 113 0.0216
4.35 166 0.0317

802.11ac_HTS80

Reference Frequency(Fix Channel): 5210 MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
) (VAC) Frequency (Hz) Error (ppm)
3.35 166 0.0319
20 3.8 116 0.0223
4.35 169 0.0324
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TEST

Model: 11”TW110

5725-5850MHz
802.11a

Reference Frequency(Middle Channel): 5785 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
) (VAC) Frequency (Hz) Error (ppm)
3.35 136 0.0235
20 3.8 122 0.0211
4.35 148 0.0256

802.11n_HT20

Reference Frequency(Middle Channel): 5785 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
0) (VAC) Frequency (Hz) Error (ppm)
3.35 126 0.0218
20 3.8 115 0.0199
4.35 125 0.0216

802.11n_HT40

Reference Frequency(Fixed Channel): 5755 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
°0) (VAC) Frequency (Hz) Error (ppm)
3.35 162 0.0281
20 3.8 112 0.0195
4.35 122 0.0212

802.11ac_HTS80

Reference Frequency(Fixed Channel): 5775MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
) (VAC) Frequency (Hz) Error (ppm)
3.35 166 0.0287
20 3.8 175 0.0303
4.35 133 0.0230
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TEST

Model: 11”TW110

Antenna B
5150-5250MHz
802.11a
Reference Frequency(Middle Channel): 5200 MHz
Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
) (VAC) Frequency (Hz) Error (ppm)
4.35 175 0.0337
20 3.8 124 0.0238
3.35 121 0.0233

802.11n_HT20

Reference Frequency(Middle Channel): 5200 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
0) (VAC) Frequency (Hz) Error (ppm)
4.35 171 0.0329
20 3.8 111 0.0213
3.35 155 0.0298

802.11n_HT40

Reference Frequency(Middle Channel): 5230 MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
°0) (VAC) Frequency (Hz) Error (ppm)
4.35 152 0.0291
20 3.8 102 0.0195
3.35 155 0.0296

802.11ac_HTS80

Reference Frequency(Fix Channel): 5210 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
) (VAC) Frequency (Hz) Error (ppm)
4.35 155 0.0298
20 3.8 116 0.0223
3.35 168 0.0322
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TEST

Model: 11”TW110

5725-5850MHz

802.11a
Reference Frequency(Middle Channel): 5785 MHz
Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
) (VAC) Frequency (Hz) Error (ppm)
4.35 145 0.0251
20 3.8 122 0.0211
3.35 148 0.0256

802.11n_HT20

Reference Frequency(Middle Channel): 5785 MHz

Environment ) Frequency Measure with Time Elapsed
Power Supplied
Temperature
0) (VAC) Frequency (Hz) Error (ppm)
4.35 115 0.0199
20 3.8 116 0.0201
3.35 124 0.0214

802.11n_HT40

Reference Frequency(Fixed Channel): 5755 MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
°0) (VAC) Frequency (Hz) Error (ppm)
4.35 151 0.0262
20 3.8 121 0.0210
3.35 111 0.0193

802.11ac_HTS80

Reference Frequency(Fixed Channel): 5775MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
) (VAC) Frequency (Hz) Error (ppm)
4.35 155 0.0268
20 3.8 164 0.0284
3.35 122 0.0211

wxrkx END OF REPORT *sox
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