Bay Area Compliance

FCC PART 15.407
TEST REPORT

For
Huawei Technologies Co., Ltd

Administration Building, Headquarters of Huawei Technologies Co.,Ltd., Bantian,Longgang
District, Shenzhen, 518129, P.R.C

FCC ID: QISAP2030DN

Report Type: Product Type:
Original Report Wireless LAN Access Point
Test Engineer: Edison Hu EA isol . ‘[L“

Report Number: RKS161113002-00E

Report Date: 2016-11-20

Jesse Huang ‘(rfer, se. IJW

Reviewed By: EMC Engineer

Test Laboratory: Bay Area Compliance Laboratories Corp. (Kunshan)

No.248 Chenghu Road,Kunshan,
Jiangsu province,China

Tel: +86-0512-86175000

Fax: +86-0512-88934268
www.baclcorp.com.cn

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or
used in part without prior written consent from Bay Area Compliance Laboratories Corp. (Kunshan). This report is valid only
with a valid digital signature. The digital signature may be available only under the Adobe software above version 7.0.

Labs Corp.




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

TABLE OF CONTENTS
GENERAL INFORMATION 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..cottiiiiiiiiiieiesiecie sttt 4
ANTENNA INFORMATION .......cootutiieeeieiitteeeeeeeeeiteeeeessesssseeesessaasaesseesesssaesesessaassseesesssasstesseessssssasssesesssssssesesssssesesesenns 4
(0] 23] 20 ¥ 174 SRRSO 4
RELATED SUBMITTAL(S)/GRANT(S) ..euuttetteitteeteesteeerteseseesteesseessssesseessseessssassssssssesssssssessssesssssasssssssesssssesssssssesssseessens 4
TEST METHODOLOGY ...uvveeiiuteeeietteeeeiueeeeieteeeeeeeesessesssessesessssesssasssesassesssasssesaastessssessesseessstesssssessesssesesssseessssesssnsesesnns 5
TEST FACILITY wovveeie e ittt ettt ettt ettt e e e e eeataa e e e e e eeeatae s e e e seeesaaaaaeeeeeeatssaaeeeeeastsaaeeeeessssaseeeeanssnseeeeeeenarsereeeeans 5
SYSTEM TEST CONFIGURATION 6
DESCRIPTION OF TEST CONFIGURATION .....ceiiiuuviiieeieeiteeieeeeieeitteeeseeesssseeessssassaseesessssssssssessssssssssssessessssssseesssmsssssesess 6
EUT EXERCISE SOFTWARE .....uvvvtiiiiiieittteeeeeeeeiteeeeeeeeesiseeeeseesesisaessessessssssssessassssssseesssssstsssseesessssssesessesssssssessesssssseseens 6
EQUIPMENT MODIFICATIONS ....uvvteeeieiiitteeeeeeeeureeeeeeeeissseeeeessessesesesessosssessssssssssssesesssssssssesssssssssssessssssssssseesssssssseees 10
SUPPORT EQUIPMENT LIST AND DETAILS ..vvveeiiiieiteiieeeeeeiteeeeeeeeetteeeeeeeeettaeeeeeeeeesaseeeseseessssssesssssssesssseeeesssareeesssnnsnees 10
EXTERNAL I/Q CABLE.......uiiioiuiiiieteieeetee e et eetee e ettt e et e et e e et e e eaae e e eetee e eenteeeeeaaeeeeesteeeentasseenssseensaeeeenseseesaesennneees 10
BLOCK DIAGRAM OF TEST SETUP ....coiuttiiieeeeeetteeeeeeeeeeieeee e e e eeestaeeeeeeessaaeeeeeeseesaasaeeeessesaassesessssssaeseessessrasseeesssasreeees 11
SUMMARY OF TEST RESULTS 12
FCC §15.407(f) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE 13
EXPOSURE (MPE) 13
APPLICABLE STANDARD .....ccotttutttteeieiiittreeeeeeeeitreeeeeeeeeisseseeeseeissesseeseeaissesseseessisssseesesesssssesesesnisrsssssssesssssesesesssreseees 13
FCC §15.203 - ANTENNA REQUIREMENT 15
APPLICABLE STANDARD .....cccuviiiitiieiiiteeeeeteeeeetteeeeiseeeeeseeeeeteeeeeiaseeeeseeeeetseseetssseasseseesseeeensseeeesseeeenseeeensseeenssesennneees 15
ANTENNA CONNECTOR CONSTRUCTION .....cceeeuvveiieeeeeitrereeeeeieisareeeeesesissaressesesssssseseesesssssesesssesssrsssessessssssesssssmsssseseees 15
FCC §15.407 (b) (6) §15.207 (a) —AC Power Line Conducted Emissions 16
APPLICABLE STANDARD .....ccottttttiteeeeiiittreeeeeeeeitreeeeeeeeeisseseseseeesseseeesesaissesseseesstsssseesesessssseeesessssrsssesssesssssseeesesssreseees 16
MEASUREMENT UNCERTAINTY ...oieiiiiiittttieeeeieesteeeeeeeeeesseeeeeesseessaesesssessssesssssssssssssesssssssssssesssssssssssesssemssssesssssmssseeees 16
L2 O ) =i 16 ) RSP 16
EMI TEST RECEIVER SETUP.......ccttiiiitietieteeeeeteeeeeeteeeeeteeeeeteeeeeaeeeeetseeseetsessetseseesseeeesseseenssseessseseeaseeeensseeeentseesnseens 17
CORRECTED AMPLITUDE & MARGIN CALCULATION .....ceiieiiutereeeeeiiitreeeeeeeeitreeeeesessissressseeesssseesseesessssesseesssssnnsseesennns 17
TEST EQUIPMENT LIST AND DETAILS.....evtiiiiiiiiieieeeeeeiieree e e eeeciveeeeeeeetvaeeeeeeeetaseeeeeeeesassseseseeessssessseseesssreseeesnnssreseeens 17
TEST PROCEDURE ....uvvviiiiiieiitteeee e e eeetteee e e e eeeteee e e e e eeaaaeeeeeeeeeaaaseeeeeeeesaaeseeeesaassssesseeeesasaseeeeeaassaeeeseeeessaeseeeeesssnnseeeenanes 18
TEST RESULTS SUMMARY ....cuviiiitiieiitieeeeteeeeetteeeeeteeeeetseeeeeteeeeeiaseseetseeseetseseetsesessseeeesseeseassseessseesansseeensseeeessesenseees 18
B 2 A D NG NSRS 18
§15.205 & §15.209 & §15.407(B) (1),(6),(7) - UNDESIRABLE EMISSION & RESTRICTED BANDS............. 21
APPLICABLE STANDARD .....ccotttutttteeieiiittreeeeeeeeitseeeeeeeeeisseeeeesaeesesseesesaisssesseseesstsssseesesassssseeesessssssssesseesssssseeesnsssreseees 21
MEASUREMENT UNCERTAINTY ...eteitiiiititieeeeeieitreeeeeeeeiissseeeeessessrssesesessisssesssssssssssseesssssssssesssesssssssessssssssssssesesssssseees 21
BEUT SETUP ...ttt ettt ettt e e e et e e e s eeaaae e e e e e eeaaaaeeeeeeeeaaaaeeeeeeesaaesaeeeeesbaeeeeeeeenssereeeeeeenstreeeeeas 22
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ......coovviiiitieeeitreeeeiteeeeeeeeeeitreeeeiseeeeeveeeeessesesssessenssseenssesennnens 23
TEST PROCEDURE .....uutvtiiiiiiiiiteeiee e e eeettee et e e e eeeaaeee e e e e e eeaaaeeeeeeseesaaaeeeesesaaaaeeeeeesaassaeeeessasaesseeeessssaasseessnnsenesesssensseeseeeas 23
CORRECTED AMPLITUDE & MARGIN CALCULATION .....cceieiiurerieeeeieitreeeeeeeeiitrereeeeeeeissreseseeesssssesessessissseseeesssssssssessennes 23
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiitieiiieeeeeiteeee e e eeestaeeeeeeeestaaeeeeeesssaaeseeessssaessesesssasssssssessesssessseessesreeseees 24
TEST RESULTS SUMMARY ...uutvviiiiiiiitieeee et eeeiteeeeeeeeeateeeeeeeeetaeeeeeeeeesssasseeeseasssssesseesesssseseeseeanstsesseseesssseseeeeesassnseeeeeaes 24
TEST DATA ...ttt e e ettt e e e et e e e e e et taraeeeeeeestaaseeeeeaassssaeeeeeeassssaeeeeeastssaeeasessssssaeeeaanssssaeeeesassreseeens 24
FCC §15.407(b) (1) (2) (3) (4) -BAND EDGE 33
APPLICABLE STANDARD .....coiitttiiieeieeitteteeeeeeeteeeeeeeeeeaaeeeeesseesaaaeeessessasaaeseessesssssaseesssaasaasseeesesssasaseeessessrasseessassreeseeeas 33
TEST PROCEDURE ......uutvvviiiiiiiiiiieieeeeeeeteeeeeeeeeetreeeeeeeeeasseeeeeeeearaseeeseeeisasaseeeeesssssaeeseeasstsaseeeeeeesssaesessenseseseeeannssreseeenn 33
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiittieieeeeeeteeee e e e eesttee e e e eeetateeeeesseaaeseeeesesssesseeesssasssessssssssssreesesssssssreseees 33

FCC Part 15.407 Page 2 of 64




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

TEST DATA ...ttt et ettt ettt e e et e ar e e e e eeetbaseeeeeeestaeaeeeeeeaaasaaeesesaatssaeeeeeessseseseeeenssereaeeeenstreseeean

FCC §15.407(a) &§15.407(e)~EMISSION BANDWIDTH

APPLICABLE STANDARD .....cccuviiiittieiiiteeeeeteeeeeteeeeeeseeeeeseeeeeteeeeeisseeeeseeseetssseesseseaasseeeesseesanssseeesseesessseeensseeenssesennneeas
TEST EQUIPMENT LIST AND DETAILS.....coitutiiiitiieeitteeeieteeeeeteeeeeteeeeeseeessateesseaeeseessesssssesssnsssesessessssssssesesssessnseesessnees
TEST PROCEDURE ......uuuvviiiiiiiiiiieieeeeeeiiteeeeeeeeeaveeeeeeeeeassaeeeeeeetsaseeesesasssaseaeeessasssseesesaassssaesasesssssasessensssasesesanssreseeens
2L A D 7 NSO

FCC §15.407(a) (1) - CONDUCTED TRANSMITTER OUTPUT POWER

APPLICABLE STANDARD .....ccottuttttteeieeiitereeeeeeeeitreeeeeeeesisreeeeeseeesseseeeseesisssesseseassisssseesesaisssseessessssssesesseesssssseeesnsssreseees
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiiiteeeeeeeeiitteeeeeeeittreeeeeeeetvaeeeeeeessssseeeesssssssssesesssssssseseessnsssesesessssseseeens
20 A i 206 105 21 ] 61 8 SRR
TEST DATA ..ottt et e e e et e e e e e et taaaeeeeseeatraaeeeeesasaasaaeeeeeaasssaeeeeeassssaesaeesssssseeeeesnsssaaeeeesassreseeens

FCC §15.407(a) - POWER SPECTRAL DENSITY

APPLICABLE STANDARD .....ootittttiteeeeeiteeeeeeeeeeuteeeeeeeeeisaseeeesseesateseeeseaaesaresseesassareeeesssastaeseeeseessseeeeeseessaeseessanrreseeeas
TEST PROCEDURE ......uuuvviiiiiiiiiiieieeeeeeiiteeeeeeeeetteeeeeeeeeassaeeeeeeestsasesesesasssasaaeeesassssaeeseesissssaeeesesssssasessensssaseeesasssreseeens
TEST EQUIPMENT LIST AND DETALLS ....cciioutiiiittieeieteeeieeeeeeeteeeeetaeeeseseeeesaseessessessssseesssssessnsssessssesssssseessnssessssaesssnssees
TEST DATA ...ttt et ettt ettt e e et e e e e e e eeettareeeeeeestaesaeeeeeaassaeeeeeeattaaaeeeeeestseseeeeeenasereaeeeanstreseeeas

FCC Part 15.407

Page 3 of 64




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Huawei Technologies Co., Ltd ’s product, model number: AP2030DN (FCC ID: QISAP2030DN) or
the "EUT" in this report was a Wireless LAN Access Point, rated input voltage: DC voltage supplied
From Adapter or PoE.

Adapter information:

Brand :HUAWEI
Model:HUAWEI/HW-120200U1W
AC INPUT: 100-240V, 0.8A,50-60Hz
DC OUTPUT: 12V, 2.0A

Manufacture information:
Huawei Technologies Co., Ltd / administration Building ,Headquarters of Huawei Technologies Co.,
Ltd ., Bantian,longgang District,Shenzhen,518129,P.R.C,China

*All measurement and test data in this report was gathered from production sample serial number: 20161018001.
(Assigned by the BACL. The EUT supplied by the applicant was received on 2016-10-18)

Antenna information

Chain Antenna Type Max. Antenna Gain
0 PCB Antenna 5.3dBi
1 PCB Antenna 5.2dBi

Objective

This type approval report is prepared on behalf of Huawei Technologies Co., Ltd in accordance with Part
2-Subpart J, Part 15-Subparts A, B and E of the Federal Communication Commissions rules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart E, section 15.203,
15.205, 15.207, 15.209 and 15.407 rules.

Related Submittal(s)/Grant(s)

FCC Part 15B JBP and FCC Part 15.247 DTS and submission with FCC ID: QISAP2030DN.
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Test Methodology

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

KDB 789033 D02 General UNII Test Procedures New Rules v01r03
662911 D01 Multiple Transmitter Output v02r01
ANSI C63.10-2013

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Kunshan).

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on
No.248 Chenghu Road,Kunshan,Jiangsu province,China

Test site at Bay Area Compliance Laboratories Corp. (Kunshan) has been fully described in reports
submitted to the Federal Communication Commission (FCC). The details of these reports have been
found to be in compliance with the requirements of Section 2.948 of the FCC Rules on November 06,
2014. The facility also complies with the radiated and AC line conducted test site criteria set forth in
ANSI C63.4.

The Federal Communications Commission has the reports on file and is listed under FCC Registration
No.: 815570. The test site has been approved by the FCC for public use and is listed in the FCC Public
Access Link (PAL) database.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The EUT was configured for testing in an engineering mode which was provided by the manufacturer.
The system support 802.11a/n ht20/n ht40/ac vht20/ac vht40/ac vht80, the vh20/vht40 were reduced since
the identical parameters with 802.11n ht20 and ht40. 802.11n and 802.11ac supports both beamforming

and non-beamforming modes.

For 5725~5850MHz band, 8 channels are provided to testing:

Channel Fr&}‘;_g;cy Channel Fr&}'llle;cy
149 5745 157 5785
151 5755 159 5795
153 5765 161 5805
155 5775 165 5825

The worst-case data rates are determined to be as follows for each mode based upon investigations by
measuring the average power and PSD across all data rates bandwidths, and modulations.Preliminary
tests were perfrmed in difference data rate and all the possible configurations, the worst cases as below

table and shown in the report.

Configurations Test Mode Data Rate Channel Antenna Chain
802.11a 6Mbps 149, 157, 165 0,1
SISO 802.11n ht20 MCS0 149, 157, 165 0,1
802.11n ht40 MCS0 151, 159 0,1
802.11ac 80 MNSS 0 155 0,1
802.11a 6Mbps 149, 157, 165 0+1
2*2N1\(;I111M0 802.11n ht20 MCS0 20 149, 157, 165 0+1
Beamforming 802.11n ht40 MCS0_40 151, 159 0+1
802.11ac 80 MNSS 0 155 0+1
802.11n ht20 MCS0 149, 157, 165 0+1
Bze:fn ﬁf\n’ﬁg 802.11n ht40 MCS0 151, 159 0+1
802.11ac 80 MNSS 0 155 0+1

EUT Exercise Software

The IPOR&QSPR was used for testing, and the commands were provided by manufacturer. The
maximum power and duty cycle was set by commands as following table:

FCC Part 15.407
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1TX:
Software and version IPOR&QSPR
UNII Frequency Power Level
Band Mode Channel (MHz) Data Rate (Mbps) Chain 0 Chain 1
Low 5745 6 17 17
802.11 a Middle 5785 6 17 17
High 5825 6 17 17
202,11 Low 5745 MCSO0 20 16 16
5725- n2.0 Middle 5785 MCS0 20 16 16
5850MHz High 5825 MCSO0 20 16 16
802.11 Low 5755 MCS0 40 16 16
n40 High 5795 MCS0 40 16 16
802.11 Middle 5775 AC-MCS0 80 15 15
ac80 -
2TX Non-beamforming:
Software and version IPOR&QSPR
Power Level
UNII Band Mode Channel | Frequency (MHz) | Data Rate (Mbps)
Chain 0&Chain 1
Low 5745 6 17
802.11 a Middle 5785 6 17
High 5825 6 17
Low 5745 MCSO0_20 16
5725-5850MHz | 802.11n20 | Middle 5785 MCSO0 20 16
High 5825 MCSO0 20 16
Low 5755 MCSO0_40 16
802.11 n40 -
High 5795 MCSO0 40 16
802.11 ac80 | Middle 5775 AC-MCS0 80 15
2TX with beamforming:
Software and version IPOR&QSPR
Power Level
UNII Band Mode Channel | Frequency (MHz) | Data Rate (Mbps)
Chain 0&Chain 1
Low 5745 MCSO0 20 16
802.11 n20 | Middle 5785 MCSO0 20 16
High 5825 MCSO0 20 16
5725-5850MHz
Low 5755 MCSO0 40 16
802.11 n40 - =
High 5795 MCSO0 40 16
802.11 ac80 | Middle 5775 AC-MCS0 80 15
The duty cycle as below:
Minimum
UNII Mode Ve Tonsoff Duty Cycle | Transmission
Band (ms) (ms) (%) Duration (T)
(ms)
802.11a 2.07 2.13 97 2.07
5725- 802.11n ht20 1.92 1.99 96 1.92
5850MHz 802.11n ht40 0.948 1.004 94 0.948
802.11 ac80 0.465 0.522 89 0.465
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Spectrum
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Equipment Modifications
N/A.

Support Equipment List and Details

Manufacturer Description Model Serial Number
HP Laptop 1 5600U 5CG6240ZH1
DELL Laptop 2 D420 0002530
N/A Load N/A N/A
AVAYA Phone 6408D+ 041611141185
External I/0 Cable
Cable Description Length (m) From/Port To
Un-shielding RJ 45 Cable 1.8 EUT Laptop 1
Un-shielding RJ 45 Cable 1.0 EUT POE Port POE Adapter
Un-shielding DC Cable 0.8 Adapter EUT
Un-shielding RJ 11Cable 1.8 EUT Phone
Un-shielding RJ 45 Cable*3 0.8 EUT Load

FCC Part 15.407
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Block Diagram of Test Setup

A

Laptop 2 Load
LISN2 I___l —{ LISNI1
Phone |«10cm» Laptop 1 «10cm»> EUT  [«10cm»> A/(li)eg]tser
Adapter
=
<
aQ
o
Non-Conductive Table 80
cm above Ground Plane
1.5 Meter »-
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.407(f) & §2.1091 MA)E%%“;&EQ&S,;BLE Compliance
§15.203 Antenna Requirement Compliance
F{S?f&? (]3;) 26? AC Power Line Conducted Emissions Compliance
3 15%?2?0%2}3).209 & undesirable emission & restricted bands Compliance
§15.407(b) BAND EDGE Compliance
§§ 15 544%;3() efL Emission Bandwidth Compliance
§15.407 (a) Conducted Transmitter Output Power Compliance
§15.407 (a) Power Spectral Density Compliance

FCC Part 15.407
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FCC §15.407(f) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to §15.247(i) and §1.1310, systems operating under the provisions of this section shall be
operated in a manner that ensure that the public is not exposed to radio frequency energy level in excess

of the Commission’s guideline.

Limits for Maximum Permissible Exposure (MPE) (§1.1310, §2.1091)

(B) Limits for General Population/Uncontrolled Exposure
Frequency Range Electric Field Magnetic Field Power Density Averaging Time

(MHz) Strength (V/m) Strength (A/m) (mW/cm®) (minutes)
03-134 614 1.63 *(100) 30
1.34-30 824/f 219 *(180/F) 30
30-300 275 0.073 02 30
300-1500 £1500 30
1500-100,000 1.0 30

f = frequency in MHz; * = Plane-wave equivalent power density;
According to §1.1310 and §2.1091 RF exposure is calculated.
Calculated Formulary:

Predication of MPE limit at a given distance

S = PG/4 w R? = power density (in appropriate units, e.g. mW/cm2);

P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

For simultaneously transmit system, the calculated power density should comply with:

5; <1

>
i

'SIF'.'H.;LJ'
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Calculated Data:
Maximum Power MPE
Maximum power including | Evaluation Density Limit
Frequency | pirectional Gain turn-up Distance | (mW/ecm2) | (mW/cm2)
Band tolerance (cm)
(dBi) | (numeric) | (dBm) | (mW)
2.4GHz 6.56 4.53 22 158.49 20.00 0.1429 1
5.8GHz 8.26 6.70 20 100.00 20.00 0.1333 1

Note: the antenna gain is Maximum Directional Gain, please refer to the conducted output power test section for
detail.

The 2.4GHz and 5GHz band can transmit simultaneously:

—

i
i 'S‘L".'n.‘.'.f

=S, 4/Stimit-2.4 + S5/Stimit-s
=0.14/1+0.13/1

=0.27

<1.0

Result: Compliance, The device meets MPE requirement for Devices Used by the General Public
(Uncontrolled Environment) at distance >20 cm.
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FCC §15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the user of a standard antenna jack or electrical connector
is prohibited. The structure and application of the EUT were analyzed to determine compliance with
section §15.203 of the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater
than 6 dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Antenna Connector Construction

The EUT has two PCB antenna arrangement for wifi, the antenna gain are 5.3dBi and 5.2 dBi@5GHz
band, fulfill the requirement of this section. Please refer to the EUT photos.

Result: Compliance.

FCC Part 15.407 Page 15 of 64




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

FCC §15.407 (b) (6) §15.207 (a) —AC Power Line Conducted Emissions

Applicable Standard
FCC §15.207, §15.407(b) (6)

Measurement Uncertainty
Compliance or non- compliance with a disturbance limit shall be determined in the following manner:

If Uy 1s less than or equal to Uiy of Table 1, then:

- compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

- non - compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
If Uy is greater than U, of Table 1, then:

- compliance is deemed to occur if no measured disturbance level, increased by (Ui, — Uispr), €xceeds
the disturbance limit;

- non - compliance is deemed to occur if any measured disturbance level, increased by (Ui — Usispr),
exceeds the disturbance limit.

Based on CISPR 16-4-2: 2011, measurement uncertainty of conducted disturbance at mains port using AMN
at Bay Area Compliance Laboratories Corp. (Kunshan) is 3.46 dB (150 kHz to 30 MHz).

Table 1 — Values of Uiy,

Measurement Utispr

Conducted disturbance at mains port using AMN (150 kHz to 30 MHz) 3.4dB

EUT Setup
- Vertical Reference
Ground Flane Test Receiver
. /
- 40cm__
EUT M g o 0o
a g OO0
[
80cm
LISN L
> N . & L
~ N
-
Bonded to Horizontal Horizontal Reference
Ground Flane Ground Plane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs {(AMN) 80 cm from ETUT and at the least 80 cm
from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC Part 15.207 limits.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

The spacing between the peripherals was 10 cm.

The adapter was connected to a 120VAC/60 Hz power source.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz

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

Frequency Range IF B/W

150 kHz — 30 MHz 9 kHz

Corrected Amplitude & Margin Calculation

The basic equation is as follows:

Vc= Vg +Ac+ VDF

C¢=Ac + VDF

Herein,

V¢ (cord. Reading): corrected voltage amplitude
Vr: reading voltage amplitude

A_: attenuation caused by cable loss
VDF: voltage division factor of AMN

Cy: Correction Factor

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. For example, a margin of 7dB means the emission is 7dB below the maximum limit.
The equation for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

Manufacturer Description Model Ni‘;;i;lr Cal;;);-taetion Calibli;;it(;n Due
Rohde & Schwarz EMI Test Receiver ESCS30 934115/007 | 2015-11-12 2016-11-11
Rohde & Schwarz LISN ESH3-Z5 862770/011 | 2015-11-12 2016-11-11
Rohde & Schwarz LISN ESH3-Z5 892239/018 | 2016-07-04 2017-07-03
Rohde & Schwarz Pulse limiter ESH3-Z2 879940/0058 | 2016-06-19 2017-06-18

HP Current probe 8710-1744 636 2016-07-04 2017-07-03
FCC ISN P 20376 | 2016-06-23 |  2017-06-22

MICRO-COAX Coaxial line %556259 3)1? 53)_ 97F0173 2016-09-08 2017-09-08

Rohde & Schwarz CE Test software EMC 32 V 09.10.0 -- --

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

FCC Part 15.407
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

Test Procedure

During the conducted emission test, the adapter was connected to the first LISN and the other support
equipments were connected to the outlet of the second LISN.

Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the Quasi-peak and average detection mode.

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Part 15.207, with the
worst margin reading of:

17.43dB at 0.455000 MHz in the N Line conducted mode

Test Data

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 55%
ATM Pressure: 100.3 kPa

The testing was performed by Edison Hu on 2016-10-24.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

Test Mode: Transmitting

AC 120V/60 Hz, Line

1201
1001
80T
g% 60'& FCC |Part 15 (ldss B Voltage on Mainsg QP
© I
s TEx
2 404
g "¢ 3 # " "
20T
0__
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Frequency | QuasiPeak Average Bandwidth . Corr. | Margin Limit
(MHz) (dBpV) (dBpV) (kHz) Line | " 4B) | (@B) | @Buv) | COmment
0.165000 --- 25.46 9.000 L1 10.3 29.75 55.21 | Compliance
0.165000 39.36 --- 9.000 L1 10.3 25.85 65.21 | Compliance
0.185000 --- 22.98 9.000 L1 10.3 31.28 54.26 | Compliance
0.185000 36.23 --- 9.000 L1 10.3 28.03 64.26 | Compliance
0.235000 --- 23.46 9.000 L1 10.3 28.81 52.27 | Compliance
0.235000 33.68 --- 9.000 L1 10.3 28.59 62.27 | Compliance
0.450000 --- 28.73 9.000 L1 10.3 18.15 46.88 | Compliance
0.450000 3441 --- 9.000 L1 10.3 22.47 56.88 | Compliance
1.300000 --- 21.04 9.000 L1 10.3 24.96 46.00 | Compliance
1.300000 26.60 --- 9.000 L1 10.3 29.40 56.00 | Compliance
17.900000 - 25.66 9.000 L1 10.5 24.34 50.00 | Compliance
17.900000 29.62 --- 9.000 L1 10.5 30.38 60.00 | Compliance

FCC Part 15.407
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

AC 120V/60 Hz, Neutral

1207
1001
g0 T
@- ED:E“"---...________ FCC Parlt 15 Class'F Woltage on Mainz QF
c +
T 1
E 40 T L 4 e - .
04 & »
|:| =+
150k 300 400300 GO0 1M 2M 3m 4ht 3 6 G 10M 20m 30M
Fregquency in Hz
Frequency QuasiPeak Average Bandwidth . Corr. Margin Limit
(MHz) (dBpV) (dBpV) (kHz) Line | 4p) (dB) (dBpy) | Comment
0.175000 --- 24.34 9.000 N 10.3 30.38 54.72 | Compliance
0.175000 39.00 --- 9.000 N 10.3 25.72 64.72 | Compliance
0.220000 --- 22.63 9.000 N 10.3 30.19 52.82 | Compliance
0.220000 33.18 --- 9.000 N 10.3 29.64 62.82 | Compliance
0.455000 --- 29.35 9.000 N 10.3 17.43 46.78 | Compliance
0.455000 34.57 --- 9.000 N 10.3 22.21 56.78 | Compliance
1.310000 --- 16.81 9.000 N 10.3 29.19 46.00 | Compliance
1.310000 23.45 --- 9.000 N 10.3 32.55 56.00 | Compliance
4.780000 --- 17.91 9.000 N 10.6 28.09 46.00 | Compliance
4.780000 23.31 --- 9.000 N 10.6 32.69 56.00 | Compliance
17.905000 --- 23.83 9.000 N 10.5 26.17 50.00 | Compliance
17.905000 28.22 -—- 9.000 N 10.5 31.78 60.00 | Compliance
Note:

1) Corr.=LISN VDF (Voltage Division Factor) + Cable Loss
2) Corrected Amplitude = Reading + Corr.
3) Margin = Limit —Corrected Amplitude

FCC Part 15.407
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

§15.205 & §15.209 & §15.407(B) (1),(6),(7) — UNDESIRABLE EMISSION &
RESTRICTED BANDS

Applicable Standard
FCC §15.407 (b); §15.209; §15.205;

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 EIRP of —27dBm/MHz

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 EIRP of —27 dBm/MHz. Devices operating in the 5.25-5.35 GHz band that generate
emissions in the 5.15-5.25 GHz band must meet all applicable technical requirements for operation in the
5.15-5.25 GHz band (including indoor use) or alternatively meet an out-of-band emission EIRP limit of —
27 dBm/MHz in the 5.15-5.25 GHz band.

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 EIRP of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of —27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing linearly
to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below
the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

As per FCC §15.35(d):Unless otherwise specified, on any frenquency or frequencies above 1000MHz,the
radiated emission limits are based on the use of measurement instrunmentation employing an average
detector function. Unless otherwise specified, measurements above 1000MHz shall be performed using a
minimum resolution bandwidth of 1MHz.

According to KDB 789033 D02 General UNII Test Procedures New Rules vO1, emission shall be
computed as: E [dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

Measurement Uncertainty

Compliance or non- compliance with a disturbance limit shall be determined in the following manner:

If Uy 1s less than or equal to Uy, of Table 1, then:

- compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

- non - compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
If Uy is greater than Ui, of Table 1, then:

- compliance is deemed to occur if no measured disturbance level, increased by (Ui, — Usispr), €xceeds
the disturbance limit;

- non - compliance is deemed to occur if any measured disturbance level, increased by (Uiap — Utispr)s
exceeds the disturbance limit.

Based on CISPR 16-4-2: 2011, measurement uncertainty of radiated emission at a distance of 3m at Bay
Area Compliance Laboratories Corp. (Kunshan) is:

30M~200MHz: 5.0 dB

200M~1GHz: 6.2 dB

1G~6GHz: 4.45 dB

6G~18GHz: 5.23 dB
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

Table 1 — Values of Ui,

Measurement Ukispr
Radiated disturbance (electric field strength at an OATS or in a SAC) (30 MHz to 1000 MHz) 6.3dB
Radiated disturbance (electric field strength in a FAR) (1 GHz to 6 GHz) 52dB
Radiated disturbance (electric field strength in a FAR) (6 GHz to 18 GHz) 5.5dB

EUT Setup
Below 1 G:
Ant. Tow Ldm
i /Varial] le
I__ 3m __| \ /
o
EUT
\ ,Turn Table
osm| ] ——
Ground Plane
Test RBl:squE
\.\\\
M looo o
=R vl = 1
Above 1 G:
1-4m

Support Units EU‘T
LY

3Am

Ant. Towi
-

—<1:>—|:]’r

*\\ , Tarn Tahle
l -
15m i [AAAAAAMMAAAALLL =

Ground Plane

Test Re cei\rea;
.,

.

N

\?‘G'FA:

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC 15.209 and FCC 15.407 limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the

middle.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS161113002-00E

The spacing between the peripherals was 10 cm.

The adapter was connected to a 120 VAC/60 Hz power source.

EMI Test Receiver & Spectrum Analyzer Setup
The system was investigated from 30 MHz to 40 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with the
following configurations:

30-1000MHz:
Frequency Range RBW Video B/W IF B/W Detector
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
1GHz- 40GHz:
Detector Duty cycle RBW Video B/W
PK Any 1MHz 3 MHz
A >98% 1MHz 10 Hz
Ve <98% 1MHz T

Test Procedure

During the radiated emission test, the adapter was connected to the first AC floor outlet and the other
support equipments were connected to the second AC floor outlet.

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz-1GHz, peak and
Average detection modes for frequencies above 1GHz.

The Radiated measurements was performed, The EIRP converted to field strength as follows:

According to C63.4, the above 1G test result shall be extrapolated to the specified distance using an
extrapolation factor of 20dB/decade from 3m to 1.5m

Distance extrapolation factor =20 log (specific distance [3m]/test distance [1.5m]) dB
Extrapolation result = Corrected Amplitude (dBuV/m) - distance extrapolation factor (6dB)

or Limit line = Specific limits(dBuV) + distance extrapolation factor (6dB)

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Loss and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Loss + Cable Loss - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

Margin = Limit —Extrapolation result
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Report No.: RKS161113002-00E

Test Equipment List and Details

Manufacturer Description Model Nie;li;lr Calg);'ta:ion ngle)l;;itzn
Sonoma Instrunent Amplifier 330 171377 2016-09-16 | 2017-09-16
Rohde & Schwarz EMI Test Receiver ESCI 100195 2015-11-12 | 2016-11-11

Sunol Sciences Broadband Antenna JB3 A090314-2 2015-11-07 | 2016-11-06

ETS Horn Antenna 3115 6229 2015-11-07 2016-11-06
EMCO Horn Antenna 3116 9510-2384 2015-11-07 | 2016-11-06
Rohde & Schwarz | SIGNALANALYZER FSV40 101116 2016-07-04 | 2017-07-03
Rohde & Schwarz Signal Analyzer FSI1Q26 100048 2015-11-12 2016-11-11
Mini Pre-amplifier ZVA-183-S+ 857001418 2016-09-16 | 2017-09-16
DUCOMMUN Pre-amplifier ALN'23?93530' 990147 2016-09-16 | 2017-09-16
champrotek Chamber Chamber A 1# 2016-09-17 2017-09-17
R&S Auto test Software EMC32 V 09.10.0 - -
BACL RF cable KS-LAB-012 KS-LAB-012 | 2015-12-16 | 2016-12-15
BACL RF cable KS-LAB-010 KS-LAB-010 | 2015-12-16 | 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Title 47, Part 15,
Subpart C, Section 15.205, 15.209 and 15.407

Test Data

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 62 %
ATM Pressure: 99.9 kPa

The testing was performed by Edison Hu on 2016-11-6.

Mode: Transmitting

Note: For above 1GHz, the test distance is 1.5m.
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Report No.: RKS161113002-00E

Operation mode: Transmitting

30 MHz-1 GHz(2.4GHz band 802.11n ht40 2437MHz+5.8GHz band 802.11ac80 5775MHz was worst):

80T
60T
-~ I J
% 40 *» * ® %
q') - g
£I>> 20
0__
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Receiver Rx Antenna FETSC 21:)3”
Corrected | Corrected .
Frequency Turntable .
(MHz) . Degree . Factor | Amplitude | 1:imit .
Reading Detector Height | Polar (dB) (dBpV/m) (dBpV Margin
(dBpV) | (PK/QP/Ave.) (cm) | (H/V) ) (dB)
33.459 30.62 QP 48 100 v -6.9 23.72 40.0 16.28
81.9162 45.03 QP 148 100 \% -17 28.03 40.0 11.97
125.00505 52.33 QP 176 199 H -14 38.33 435 5.17
250.00005 43.89 QP 15 199 H -11.9 31.99 46.0 14.01
499.9998 44.73 QP 163 100 v -5.6 39.13 46.0 6.87
749.9921 39.53 QP 31 100 v 2.2 37.33 46.0 8.67
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

1~40GHz:
Non-beamforming 802.11a Mode, (MIMO was the worst)
Frequency Receiver T Rx Antenna Corrected | Corrected | Extrapolation Limit Margin
Reading Detector T Height | Polar Factor Amplitude result
(MHz) (dBpV) | (PK/QP/AV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) | (dB)
Low Channel:5745 MHz
5745.0 103.76 PK 155 200 H 10.3 114.06 108.06 / /
5745.0 98.61 AV 155 200 H 10.3 108.91 102.91 / /
5745.0 99.91 PK 155 200 \Y 10.3 110.21 104.21 / /
5745.0 95.40 AV 155 200 \Y 10.3 105.70 99.70 / /
5725.0 36.20 PK 160 150 H 10.3 46.50 40.50 74 33.50
5725.0 31.64 AV 160 150 H 10.3 41.94 35.94 54 18.06
11490.0 29.78 PK 0 100 \Y 21.1 50.88 44 .88 74 29.12
11490.0 24.75 AV 0 100 \Y 21.1 45.85 39.85 54 14.15
17235.0 27.01 PK 120 200 H 30.8 57.81 51.81 74 22.19
17235.0 14.84 AV 120 200 H 30.8 45.64 39.64 54 14.36
6650.0 31.21 PK 123 300 \Y 14.1 45.31 39.31 74 34.69
6650.0 23.28 AV 123 300 \% 14.1 37.38 31.38 54 22.62
Middle Channel:5785MHz
5785.0 102.41 PK 155 200 H 10.3 112.71 106.71 / /
5785.0 96.99 AV 155 200 H 10.3 107.29 101.29 / /
5785.0 98.81 PK 155 200 \Y 10.3 109.11 103.11 / /
5785.0 94.65 AV 155 200 \Y 10.3 104.95 98.95 / /
11570.0 39.14 PK 160 150 H 21.1 60.24 54.24 74 19.76
11570.0 27.29 AV 160 150 H 21.1 48.39 42.39 54 11.61
17355.0 28.44 PK 0 100 \Y 30.8 59.24 53.24 74 20.76
17355.0 17.30 AV 0 100 \Y 30.8 48.10 42.10 54 11.90
6662.0 32.89 PK 120 200 H 14.1 46.99 40.99 74 33.01
6662.0 25.87 AV 120 200 H 14.1 39.97 33.97 54 20.03
7551.0 33.13 PK 123 300 \Y 17.2 50.33 4433 74 29.67
7551.0 26.32 AV 123 300 \Y 17.2 43.52 37.52 54 16.48
High Channel:5825MHz
5825.0 103.13 PK 155 200 H 10.3 113.43 107.43 / /
5825.0 97.79 AV 155 200 H 10.3 108.09 102.09 / /
5825.0 100.31 PK 155 200 \Y 10.3 110.61 104.61 / /
5825.0 96.70 AV 155 200 \Y 10.3 107.00 101.00 / /
5850.0 36.58 PK 160 150 H 10.3 46.88 40.88 74 33.12
5850.0 31.71 AV 160 150 H 10.3 42.01 36.01 54 17.99
11650.0 29.94 PK 0 100 \% 21.1 51.04 45.04 74 28.96
11650.0 23.72 AV 0 100 \ 21.1 44.82 38.82 54 15.18
17475.0 28.61 PK 120 200 H 30.8 59.41 53.41 74 20.59
17475.0 17.20 AV 120 200 H 30.8 48.00 42.00 54 12.00
6659.0 32.85 PK 123 300 \Y 14.1 46.95 40.95 74 33.05
6659.0 25.32 AV 123 300 \Y 14.1 39.42 33.42 54 20.58
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Report No.: RKS161113002-00E

Non-beamforming 802.11n ht20 Mode, (MIMO was the worst)
T Receiver el Rx Antenna Corrected | Corrected | Extrapolation Limit Margin
Reading Detector Degree Height | Polar Factor Amplitude result
(MHz) | (dBpV) | (PK/QP/AV) (em) | (H/V) (dB) (@BpV/m) | (@BpV/m) | (dBpV/m) | (dB)
Low Channel:5745 MHz
5745.0 103.44 PK 143 200 H 10.3 113.74 107.74 / /
5745.0 98.47 AV 143 200 H 10.3 108.77 102.77 / /
5745.0 99.85 PK 166 200 \Y 10.3 110.15 104.15 / /
5745.0 95.17 AV 166 200 \Y 10.3 105.47 99.47 / /
5725.0 36.94 PK 160 150 H 10.3 47.24 41.24 74 32.76
5725.0 32.66 AV 160 150 H 10.3 42.96 36.96 54 17.04
11490.0 29.60 PK 40 100 \Y 21.1 50.70 44.70 74 29.30
11490.0 23.27 AV 40 100 \% 21.1 4437 38.37 54 15.63
17235.0 27.48 PK 120 200 H 30.8 58.28 52.28 74 21.72
17235.0 17.45 AV 120 200 H 30.8 48.25 42.25 54 11.75
6410.0 31.65 PK 123 300 \% 14.1 45.75 39.75 74 34.25
6410.0 25.56 AV 123 300 \Y 14.1 39.66 33.66 54 20.34
Middle Channel:5785MHz
5785.0 103.11 PK 143 200 H 10.3 113.41 107.41 / /
5785.0 97.16 AV 143 200 H 10.3 107.46 101.46 / /
5785.0 99.23 PK 166 200 \Y 10.3 109.53 103.53 / /
5785.0 95.25 AV 166 200 \ 10.3 105.55 99.55 / /
11570.0 36.65 PK 160 150 H 21.1 57.75 51.75 74 22.25
11570.0 32.16 AV 160 150 H 21.1 53.26 47.26 54 6.74
17355.0 29.94 PK 40 100 \% 30.8 60.74 54.74 74 19.26
17355.0 18.82 AV 40 100 \% 30.8 49.62 43.62 54 10.38
6410.0 30.37 PK 120 200 H 14.1 44.47 38.47 74 35.53
6410.0 22.13 AV 120 200 H 14.1 36.23 30.23 54 23.77
7321.0 35.19 PK 123 300 \Y 17.2 52.39 46.39 74 27.61
7321.0 29.54 AV 123 300 \Y 17.2 46.74 40.74 54 13.26
High Channel:5825MHz

5825.0 103.47 PK 143 200 H 10.3 113.77 107.77 / /
5825.0 99.34 AV 143 200 H 10.3 109.64 103.64 / /
5825.0 100.09 PK 166 200 \Y 10.3 110.39 104.39 / /
5825.0 95.59 AV 166 200 \ 10.3 105.89 99.89 / /
5850.0 38.26 PK 160 150 H 10.3 48.56 42.56 74 31.44
5850.0 34.84 AV 160 150 H 10.3 45.14 39.14 54 14.86
11650.0 30.06 PK 40 100 \Y 21.1 51.16 45.16 74 28.84
11650.0 23.90 AV 40 100 \Y% 21.1 45.00 39.00 54 15.00
17475.0 28.72 PK 120 200 H 30.8 59.52 53.52 74 20.48
17475.0 15.56 AV 120 200 H 30.8 46.36 40.36 54 13.64
6410.0 32.55 PK 123 300 \Y 14.1 46.65 40.65 74 33.35
6410.0 24.87 AV 123 300 \Y 14.1 38.97 32.97 54 21.03
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Non-beamforming 802.11n ht40 Mode, (MIMO was the worst)
Receiver Rx Antenna Corrected | Corrected | Extrapolation L. .
Frequency Limit Margin
Reading Detector Tgrntable Height | Polar Factor Amplitude result
egree
(MHz) (dBpV) | (PK/QP/AYV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) (dB)
Low Channel:5755 MHz
5755.0 103.50 PK 140 200 H 10.3 113.80 107.80 / /
5755.0 99.44 AV 140 200 H 10.3 109.74 103.74 / /
5755.0 99.96 PK 166 200 \% 10.3 110.26 104.26 / /
5755.0 96.13 AV 166 200 \% 10.3 106.43 100.43 / /
5725.0 38.12 PK 160 150 H 10.3 48.42 42.42 74 31.58
5725.0 34.81 AV 160 150 H 10.3 45.11 39.11 54 14.89
11490.0 32.21 PK 40 100 \'% 21.1 53.31 47.31 74 26.69
11490.0 27.00 AV 40 100 \4 21.1 48.10 42.10 54 11.90
17235.0 27.75 PK 110 200 H 30.8 58.55 52.55 74 21.45
17235.0 17.71 AV 110 200 H 30.8 48.51 42.51 54 11.49
6120.0 32.37 PK 123 300 \% 14.1 46.47 40.47 74 33.53
6120.0 24.37 AV 123 300 \Y 14.1 38.47 32.47 54 21.53
High Channel:5795MHz
5795.0 104.39 PK 140 200 H 10.3 114.69 108.69 / /
5795.0 99.75 AV 140 200 H 10.3 110.05 104.05 / /
5795.0 101.68 PK 166 200 \% 10.3 111.98 105.98 / /
5795.0 97.98 AV 166 200 \% 10.3 108.28 102.28 / /
5850.0 38.23 PK 160 150 H 10.3 48.53 42.53 74 31.47
5850.0 34.98 AV 160 150 H 10.3 45.28 39.28 54 14.72
11650.0 31.87 PK 40 100 \Y 21.1 52.97 46.97 74 27.03
11650.0 26.56 AV 40 100 \'% 21.1 47.66 41.66 54 12.34
17475.0 28.43 PK 110 200 H 30.8 59.23 53.23 74 20.77
17475.0 15.35 AV 110 200 H 30.8 46.15 40.15 54 13.85
6120.0 30.85 PK 123 300 \% 14.1 4495 38.95 74 35.05
6120.0 25.01 AV 123 300 \'% 14.1 390.11 33.11 54 20.89
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Non-beamforming 802.11ac80 Mode, (MIMO was the worst):

Receiver Rx Antenna Corrected | Corrected | Extrapolation L. .
Frequency Turntable Factor Limit Margin
Reading Detector Degree Height | Polar Amplitude result
(MHz) (dBpV) | (PK/QP/AYV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) (dB)
5775MHz

5775.0 101.70 PK 120 150 H 10.3 112.00 106.00 / /
5775.0 97.08 AV 120 150 H 10.3 107.38 101.38 / /
5775.0 99.24 PK 66 200 \% 10.3 109.54 103.54 / /
5775.0 95.42 AV 66 200 \% 10.3 105.72 99.72 / /
5725.0 39.47 PK 161 150 H 10.3 49.77 43.77 74 30.23
5725.0 35.96 AV 161 150 H 10.3 46.26 40.26 54 13.74
5850.0 37.25 PK 212 150 H 21.1 58.35 52.35 74 21.65
5850.0 26.22 AV 212 150 H 21.1 47.32 41.32 54 12.68
11550.0 31.17 PK 76 150 \4 30.8 61.97 55.97 74 18.03
11550.0 18.74 AV 76 150 \'% 30.8 49.54 43.54 54 10.46
17325.0 28.29 PK 0 200 H 14.1 42.39 36.39 74 37.61
17325.0 21.83 AV 0 200 H 14.1 35.93 29.93 54 24.07
6700.0 32.05 PK 310 150 \Y 17.2 49.25 43.25 74 30.75
6700.0 24.24 AV 310 150 \'% 17.2 41.44 35.44 54 18.56
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beamforming 802.11n20 Mode:

Receiver Rx Antenna Corrected | Corrected | Extrapolation L. .
Frequency Turntable Limit Margin
Reading Detector Degree Height | Polar Factor Amplitude result
(MHz) (dBpV) | (PK/QP/AV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) | (dB)
Low Channel:5745 MHz
5745.0 103.69 PK 140 200 H 10.3 113.99 107.99 / /
5745.0 99.57 AV 140 200 H 10.3 109.87 103.87 / /
5745.0 100.70 PK 166 200 \Y 10.3 111.00 105.00 / /
5745.0 96.32 AV 166 200 \ 10.3 106.62 100.62 / /
5725.0 38.42 PK 161 150 H 10.3 48.72 42.72 74 31.28
5725.0 34.37 AV 161 150 H 10.3 44.67 38.67 54 15.33
11490.0 32.63 PK 40 100 \ 21.1 53.73 47.73 74 26.27
11490.0 26.81 AV 40 100 \ 21.1 4791 41.91 54 12.09
17235.0 27.76 PK 100 200 H 30.8 58.56 52.56 74 21.44
17235.0 20.01 AV 100 200 H 30.8 50.81 44.81 54 9.19
6416.0 31.05 PK 123 300 \ 14.1 45.15 39.15 74 34.85
6416.0 25.94 AV 123 300 \Y 14.1 40.04 34.04 54 19.96
Middle Channel:5785MHz
5785.0 102.31 PK 140 200 H 10.3 112.61 106.61 / /
5785.0 96.71 AV 140 200 H 10.3 107.01 101.01 / /
5785.0 98.80 PK 166 200 \Y 10.3 109.10 103.10 / /
5785.0 95.66 AV 166 200 \Y 10.3 105.96 99.96 / /
11570.0 36.03 PK 161 150 H 21.1 57.13 51.13 74 22.87
11570.0 27.44 AV 161 150 H 21.1 48.54 42.54 54 11.46
17355.0 27.51 PK 40 100 \ 30.8 58.31 52.31 74 21.69
17355.0 17.67 AV 40 100 \ 30.8 48.47 42.47 54 11.53
6416.0 31.37 PK 100 200 H 14.1 45.47 39.47 74 34.53
6416.0 24.06 AV 100 200 H 14.1 38.16 32.16 54 21.84
7380.0 30.15 PK 123 300 \Y 17.2 47.35 41.35 74 32.65
7380.0 23.66 AV 123 300 \ 17.2 40.86 34.86 54 19.14
High Channel:5825MHz
5825.0 103.67 PK 140 200 H 10.3 113.97 107.97 / /
5825.0 98.91 AV 140 200 H 10.3 109.21 103.21 / /
5825.0 100.95 PK 166 200 \Y 10.3 111.25 105.25 / /
5825.0 96.33 AV 166 200 \ 10.3 106.63 100.63 / /
5850.0 37.65 PK 161 150 H 10.3 47.95 41.95 74 32.05
5850.0 32.51 AV 161 150 H 10.3 42.81 36.81 54 17.19
11650.0 29.18 PK 40 100 \ 21.1 50.28 44.28 74 29.72
11650.0 22.88 AV 40 100 \% 21.1 43.98 37.98 54 16.02
17475.0 29.83 PK 100 200 H 30.8 60.63 54.63 74 19.37
17475.0 16.98 AV 100 200 H 30.8 47.78 41.78 54 12.22
6416.0 31.13 PK 123 300 \Y 14.1 45.23 39.23 74 34.77
6416.0 25.29 AV 123 300 \Y 14.1 39.39 33.39 54 20.61
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Beamforming 802.11n40 Mode

Receiver Rx Antenna Corrected | Corrected | Extrapolation L. .
Frequency Limit Margin
. Turntable . Factor -
Reading Detector Desree Height | Polar Amplitude result
4
(MHz) (dBpV) | (PK/QP/AV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) | (dB)
Low Channel:5755 MHz
5755.0 101.88 PK 140 200 H 10.3 112.18 106.18 / /
5755.0 96.93 AV 140 200 H 10.3 107.23 101.23 / /
5755.0 99.13 PK 166 200 \Y 10.3 109.43 103.43 / /
5755.0 95.35 AV 166 200 \Y 10.3 105.65 99.65 / /
5725.0 38.54 PK 161 150 H 10.3 48.84 42.84 74 31.16
5725.0 33.79 AV 161 150 H 10.3 44.09 38.09 54 15.91
11490.0 29.32 PK 40 100 \% 21.1 50.42 44.42 74 29.58
11490.0 22.83 AV 40 100 \% 21.1 43.93 37.93 54 16.07
17235.0 27.02 PK 109 200 H 30.8 57.82 51.82 74 22.18
17235.0 17.62 AV 109 200 H 30.8 48.42 42.42 54 11.58
6230.0 30.11 PK 123 300 \Y 14.1 44.21 38.21 74 35.79
6230.0 23.60 AV 123 300 \ 14.1 37.70 31.70 54 22.30
High Channel:5795MHz
5795.0 102.14 PK 140 200 H 10.3 112.44 106.44 / /
5795.0 96.96 AV 140 200 H 10.3 107.26 101.26 / /
5795.0 99.20 PK 166 200 \Y 10.3 109.50 103.50 / /
5795.0 95.07 AV 166 200 \Y 10.3 105.37 99.37 / /
5850.0 39.78 PK 161 150 H 10.3 50.08 44.08 74 29.92
5850.0 34.80 AV 161 150 H 10.3 45.10 39.10 54 14.90
11650.0 31.70 PK 40 100 \Y 21.1 52.80 46.80 74 27.20
11650.0 26.28 AV 40 100 \ 21.1 47.38 41.38 54 12.62
17475.0 28.81 PK 109 200 H 30.8 59.61 53.61 74 20.39
17475.0 17.31 AV 109 200 H 30.8 48.11 42.11 54 11.89
6230.0 31.11 PK 123 300 \Y 14.1 45.21 39.21 74 34.79
6230.0 22.45 AV 123 300 \ 14.1 36.55 30.55 54 23.45
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Beamforming 802.11ac80 Mode

Receiver Rx Antenna Corrected | Corrected | Extrapolation L. .
Frequency Limit Margin
Reading Detector TBrntable Height | Polar Factor Amplitude result
egree
(MHz) (dBpV) | (PK/QP/AV) (cm) | (H/V) (dB) (dBpV/m) (dBpV/m) (dBpV/m) (dB)
Low Channel:5775 MHz
5775.0 102.74 PK 120 150 H 10.3 113.04 107.04 / /
5775.0 98.27 AV 120 150 H 10.3 108.57 102.57 / /
5775.0 100.24 PK 66 200 A\ 10.3 110.54 104.54 / /
5775.0 95.72 AV 66 200 \'% 10.3 106.02 100.02 / /
5725.0 40.54 PK 161 150 H 10.3 50.84 44.84 74 29.16
5725.0 36.14 AV 161 150 H 10.3 46.44 40.44 54 13.56
5850.0 38.95 PK 212 150 H 21.1 60.05 54.05 74 19.95
5850.0 26.46 AV 212 150 H 21.1 47.56 41.56 54 12.44
11550.0 32.54 PK 76 150 \ 30.8 63.34 57.34 74 16.66
11550.0 19.33 AV 76 150 \'% 30.8 50.13 44.13 54 9.87
17325.0 28.53 PK 0 200 H 14.1 42.63 36.63 74 37.37
17325.0 20.45 AV 0 200 H 14.1 34.55 28.55 54 25.45
6700.0 31.21 PK 310 150 \% 17.2 48.41 42.41 74 31.59
6700.0 23.95 AV 310 150 \% 17.2 41.15 35.15 54 18.85
Co-location(Test at 3m distance):

Frequency Receiver Turntable Rx Antenna COF;lZ?:d Eﬁ:;ﬁ:::;l Limit | Margin
oy | Y [ ey | e | e [ am [ amavimy | OOV am
2.4GHz band 802.11n ht40 2437MHz+5.8GHz band 802.11ac80 5775MHz Beamforming was worst
4874.0 33.57 PK 83 172 \% 7.3 40.87 74 33.13
4874.0 26.63 Ave 83 172 \'% 7.3 33.93 54 20.07
6677.0 29.85 PK 275 154 H 13.8 43.65 74 30.35
6677.0 22.12 Ave 275 154 H 13.8 35.92 54 18.08
7311.0 28.77 PK 149 248 H 16.3 45.07 74 28.93
7311.0 23.65 Ave 149 248 H 16.3 39.95 54 14.05
11570.0 39.14 PK 160 150 H 21.1 60.24 74 13.76
11570.0 27.29 AV 160 150 H 21.1 48.39 54 5.61
17355.0 28.44 PK 0 100 \% 30.8 59.24 74 14.76
17355.0 17.30 AV 0 100 \% 30.8 48.10 54 5.9
6662.0 32.89 PK 120 200 H 14.1 46.99 74 27.01
6662.0 25.87 AV 120 200 H 14.1 39.97 54 14.03
7551.0 33.13 PK 123 300 \% 17.2 50.33 74 23.67
7551.0 26.32 AV 123 300 \ 17.2 43.52 54 10.48
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FCC §15.407(b) (1) (2) (3) (4) -BAND EDGE

Applicable Standard

FCC §15.407 (b) (1), (2), (3), (4);

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 EIRP of -27dBm/MHz

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 EIRP of —27 dBm/MHz. Devices operating in the 5.25-5.35 GHz band that generate
emissions in the 5.15-5.25 GHz band must meet all applicable technical requirements for operation in the
5.15-5.25 GHz band (including indoor use) or alternatively meet an out-of-band emission EIRP limit of —
27 dBm/MHz in the 5.15-5.25 GHz band.

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 EIRP of —27 dBm/MHz.

For transmitters operating in the 5.725-5.850 GHz band: all emissions shall be limited to a level of —27

dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing linearly
to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below
the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Test Procedure

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

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

3. Set RBW to 1 MHz and VBW to 3MHz of spectrum analyzer. Offset the cable loss.

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

5. Repeat above procedures until all measured frequencies were complete.

Test Equipment List and Details

Manufacturer Description Model Serial Number e [
Date Due Date

Rohde & Schwarz | SIGNALANALYZER FSV40 101116 2016-07-04 2017-07-03
BACL RF cable KS-LAB-012 KS-LAB-012 2015-12-16 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Test Data

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 60 %
ATM Pressure: 99.9 kPa

The testing was performed by Edison Hu on 2016-10-26 to 2016-11-08.

Please refer to the following plots.

Test Mode: Transmitting(SISO mode was tested)

Test Result: Pass. SISO mode was the worst mode since maximum output power per chain, all
emissions below the limits more than 12dBc, so combined two chains meet the requirements also.

Note: The antenna gain is 8.3 dBi.
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FCC §15.407(a) &§15.407(e)~EMISSION BANDWIDTH

Applicable Standard

The maximum power spectral density is measured as a conducted emission by direct connection of a
calibrated test instrument to the equipment under test. If the device cannot be connected directly,

alternative techniques acceptable to the Commission may be used. Measurements in the 5.725-5.85 GHz
band are made over a reference bandwidth of 500 kHz or the 26 dB emission bandwidth of the device,
whichever is less. Measurements in the 5.15-5.25 GHz is made over a bandwidth of 1 MHz or the 26 dB
emission bandwidth of the device, whichever is less. A narrower resolution bandwidth can be used, provided
that the measured power is integrated over the full reference bandwidth.

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 peak 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 peak power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

Test Equipment List and Details

Manufacturer Description Model Serial Number CalibzstonplECelibaabior
Date Due Date

Rohde & Schwarz | SIGNALANALYZER FSV40 101116 2016-07-04 2017-07-03
BACL RF cable KS-LAB-012 KS-LAB-012 2015-12-16 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test 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.

¢) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare 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 5.725-
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.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.
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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.

EUT Signal Analyzer
Test Data
Environmental Conditions
Temperature: 23.5°C
Relative Humidity: 60 %
ATM Pressure: 99.9 kPa

The testing was performed by Edison Hu on 2016-10-21 to 2016-11-06.
Test Result: Pass.
Please refer to the following tables and plots.

Test Mode: Transmitting (Test only performed at Chain 0)

Frequency 6dB. Limit

Test mode Channel (MHz) Bandwidth (MHz)
(MHz)

Low 5745 16.38 =0.5

802.11a Middle 5785 16.38 =0.5

High 5825 16.38 =0.5

Low 5745 17.48 =0.5

802.11n ht20 Middle 5785 17.42 =0.5

High 5825 17.60 =0.5

Low 5755 36.35 =0.5

802.11n ht40 High 5795 36.35 =05

802.11ac80 Middle 5775 75.48 =0.5

FCC Part 15.407 Page 44 of 64




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS161113002-00E

802.11a mode, Chain 0: 6 Bandwidth-5745MHz
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802.11a mode, Chain 0: 6 Bandwidth-5825MHz
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802.11n ht20 mode, Chain 0: 6 Bandwidth-5785MHz

Spectrum
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802.11n ht40 mode, Chain 0: 6 Bandwidth-5755MHz
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802.11ac80 mode, Chain 0:

Spectrum
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FCC §15.407(a) (1) - CONDUCTED TRANSMITTER OUTPUT POWER

Applicable Standard

For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum

antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not

exceed 17 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.

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.

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.

Test Equipment List and Details

.. . Calibration | Calibration

Manufacturer Description Model Serial Number Date Due Date
Rohde & Schwarz | OSP120 BASE UNIT OSP120 101247 2016-07-04 2017-07-03
Rohde & Schwarz Power Sensor NRP-Z91 200014 20150-08-01 2017-07-31
BACL RF cable KS-LAB-012 | KS-LAB-012 2015-12-16 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

1. Place the EUT on a bench and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to one

test equipment.

3. Add a correction factor to the display.

EUT

Power Meter

FCC Part 15.407
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Test Data

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 60 %
ATM Pressure: 99.9 kPa

The testing was performed by Edison Hu on 2016-11-10.

Test Mode: Transmitting

SISO mode

Maximum Conducted

Test mode Channel Fl&;}lll;:)cy Om?(;l];rl::))wer (I("ll];nl:]t) Result
Chain0 Chainl
Low 5745 16.60 16.64 30 PASS
802.11a Middle 5785 17.17 17.02 30 PASS
High 5825 16.89 16.83 30 PASS
Low 5745 15.96 15.94 30 PASS
o [ Middie 5785 16.08 16.21 30 PASS
High 5825 15.65 15.79 30 PASS
802.11n Low 5755 15.74 15.63 30 PASS
ht40 High 5795 15.89 16.22 30 PASS
802.11ac80 Middle 5775 14.51 14.57 30 PASS
Note:

The EUT has two PCB antenna arrangement for wifi, the antenna gain are 5.3dBi and 5.2 dBi@5GHz band.

2*2 Non-beamforming mode

Frequency Maximum Conducted Output Power Limit
Test mode Channel (MHz) (dBm) (dBm) Result
Chain0 Chainl Total
Low 5745 16.25 16.54 19.41 30 PASS
802.11a Middle 5785 16.78 16.84 19.82 30 PASS
High 5825 16.55 16.44 19.51 30 PASS
Low 5745 16.01 16.12 19.08 30 PASS
80hzt.2101n Middle 5785 16.13 16.36 19.26 30 | PASS
High 5825 15.78 15.89 18.85 30 PASS
802.11n Low 5755 15.83 15.78 18.82 30 PASS
ht40 High 5795 15.98 16.46 19.24 30 PASS
802.11ac80 Middle 5775 14.45 14.46 17.46 30 PASS
Note:

The EUT has two PCB antenna arrangement for wifi, the antenna gain are 5.3dBi and 5.2 dBi@5GHz band.
Cyclic Delay Diversity (CDD) was employed by 802.11 MIMO Non-beamforming mode, per C63.10-2013
clause 14.4.3.2.5 a and b, for power measurements on IEEE 802.11 devices:

Directional gain=Gant +array gain

Array Gain =0 dB (i.e., no array gain) for NANT < 4;

FCC Part 15.407
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2*2 Beamforming mode

Frequency Maximum Conducted Output Power Limit
Test mode Channel (MHz) (dBm) (dBm) Result
Chain0 Chainl Total
Low 5745 15.96 15.94 18.96 27.74 PASS
S(ﬁ'zloln Middle 5785 16.08 16.21 1906|2774 | PASS
High 5825 15.65 15.79 18.73 27.74 PASS
802.11n Low 5755 15.74 15.63 18.70 27.74 PASS
ht40 High 5795 15.89 16.22 19.07 27.74 PASS
802.11ac80 Middle 5775 14.34 14.38 17.37 27.74 PASS
Note:

The EUT has two PCB antenna arrangement for wifi, the antenna gain are 5.3dBi and 5.2 dBi@5GHz band.
For beamforming mode, C63.10-2013 clause 14.4.3.2.3, power measurements on IEEE 802.11 devices:

a) If transmut signals are correlated, then:

. b a2/ 1
Directional gain = lﬂlog[{lﬂc’;—f‘ﬂ +1092/2% 4 410%N/20 ]‘;"NAET |dB1

Directional Gain= 10*log[(10°**°+10°%%%)%2] = 8.26 dBi

Power limit was reduced by 2.26dBi
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FCC §15.407(a) - POWER SPECTRAL DENSITY

Applicable Standard
According to § 15.407(a)(1)

(i1) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 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 17 dBm in any 1 megahertz band. Fixed point-to-point U-NII devices may
employ antennas with directional gain up to 23 dBi without any corresponding reduction in the maximum
conducted output power or maximum power spectral density. For fixed point-to-point transmitters that employ
a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum conducted output power and
maximum power spectral density is required for each 1 dB of antenna gain in excess of 23 dBi. 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.

According to § 15.407(a)(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.

According to § 15.407(a)(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.

Test Procedure
The measurements are base on FCC KDB 789033 D02 General UNII Test Procedyres New Rules

v01:Guidelines for Compliance Testing of Unlicensed National Information Infrastructure(U-
NII)Devices section F: Maximum power spectral density(PPSD)
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Test Equipment List and Details

Manufacturer Description Model Serial Number (CEIDEGn || (i
Date Due Date

Rohde & Schwarz | SIGNALANALYZER FSV40 101116 2016-07-04 2017-07-03

BACL RF cable KS-LAB-012 KS-LAB-012 2015-12-16 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 60 %
ATM Pressure: 99.9 kPa

The testing was performed by Edison Hu on 2016-10-21 to 2016-10-29.
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Test Mode: Transmitting(SISO mode was tested)

Test Result: Pass. SISO mode was the worst mode since maximum output power per chain, so
combined two chains meet the requirements also.

PSD
Mode | Channel F“ﬁ‘g;‘“y ___ (@Bm/500kH2) ( dBI;;;IS‘(i]tOkHZ) Result
Chain( Chainl Total
Low 5745 -1.47 -1.50 1.53 27.74 PASS
802.11a Middle 5785 -0.39 -0.28 2.68 27.74 PASS
High 5825 -1.08 -1.15 1.90 27.74 PASS
Low 5745 3.41 3.56 6.50 27.74 PASS
802.11n20 | Middle 5785 3.81 3.86 6.85 27.74 PASS
High 5825 3.40 3.39 6.41 27.74 PASS
Low 5755 0.04 0.42 3.24 27.74 PASS
802.11n40
High 5795 1.95 1.73 4.85 27.74 PASS
802.11ac80| Middle 5775 -3.10 -3.38 0.23 27.74 PASS
Note:

The EUT has two PCB antenna arrangement for wifi, the antenna gain are 5.3dBi and 5.2 dBi@5GHz band.
The strict limit was the used for compliance evaluation.
C63.10-2013 clause 14.4.3.2.3, PSD measurements on IEEE 802.11 devices:

a) If transmut signals are correlated, then:

i o i/ 1 )
Directional gamn = lﬂlog[{lﬂc’;—f‘ﬂ +1092/2% 4 410%N/20 ]‘,-'}"v’_,g—_r | dB1

Directional Gain= 10*log[(10°**°+10°%*%)%2] = 8.26 dBi

PSD limit was reduced by 2.26dBi
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802.11a mode, Chain 0: Power spectral density-5745SMHz
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802.11a mode, Chain 0: Power spectral density-578SMHz
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802.11a mode, Chain 0: Power spectral density-5825MHz

Spectrum
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802.11n ht20 mode, Chain 0: Power spectral density-5745SMHz
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