Bay Area Compliance

Labs Corp.

FCC PART 15.247

TEST REPORT

For

Billion Electric Co., Ltd.

8F, No.192, Sec. 2, Zhongxing Road, Xindian Dist., New Taipei City 231, Taiwan

FCC ID: QI3BIL-8700AXL

@ o

(ACCREDITED)

TESTING LABORATOTAY
CERTIFICATE # 4324.01

P N .
Report Type: roduct Name

Original Report

Triple-WAN Wireless 1600Mbps VPN
VDSL2/ADSL2+Firewall Router

Report Number: RSC180228001-0C

Report Date: 2018-03-16

Sula Huang

Reviewed By: Engineering Director

7

Bay Area Compliance Laboratories Corp. (Chengdu)
No0.5040, Huilongwan Plaza, No. 1, Shawan Road,
Jinniu District, Chengdu, Sichuan, China

Test Laboratory:

Tel: +86-28-65525123
Fax: +86-28-65525125
www.baclcorp.com

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. (Chengdu). This
report must not be used by the customer to claim product certification, approval, or endorsement by A2LA* or any
agency of the Federal Government. * This report may contain data that are not covered by the A2LA accreditation and
are marked with an asterisk “*”.




Bay Area Compliance Laboratories Corp. (Chengdu)

TABLE OF CONTENTS

GENERAL INFORIMATION ... ..ottt ettt et e st e e e bt ssate e sh e e e ebtssabeesbteabessabeesbtesabasssbeesbessatassanesbeeins 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ...cuiiiiiiieeeee e 4
MECHANICAL DESCRIPTION OF EUT ...ttt ettt te st e s te s st e st eeate e saee s sbessntessaeessbeesneeeares 4
(@] =N ] =T 11V =SOSR 4
RELATED SUBMITTAL(S)/GRANT(S) ...t trtettieiireiesiesistesiete sttt ettt sr et n et b et b e bt n et an e nn et b e eb e n b nn e 4
MEASUREMENT UNCERTAINTY oiiittiiiiittieiiteteiittteesisbeessabasssssbstsssastessasbessssbasssassssessstessssbasssasbassssssssssssssssssbesssasssessnes 5
TEST METHODOLOGY ..cuvieiteeiitie ittt e stee s eteeetteesteessteessteeeseessbeessteessesasbessabeesbesssbeeaateaabesssbeesaeeebesssbeeaseeesbeesnbeesesensessreean 5
LSS X [ 1 2T 5

SYSTEM TEST CONFIGURATION ... .ottt ettt s ettt e st s e st e e st e e st e st e e seteesteesbeestbeebeeseeas 6
DESCRIPTION OF TEST CONFIGURATION .....uviiitiiitieitieeittsistessaessstesssessstesssbesssesssaesssessaessssessssssssesssbessssssssessssesssesssses 6
EQUIPMENT IMODIFICATIONS ...veiiiiutiieitiee e ettt e e ettteesetteessabaessesbesessattessabbessssbeessabbtsessbbeessabbessasbesessbbesssabeeesssbeassaseesssrress 7
EUT EXERCISE SOFTWARE ......cttiittieititietteites sttt esttsstsssttssssssaesssstssesssasssabesssesesbssatassaesssbesastessaeessbessstsssbasssbaessesasres 7
SUPPORT EQUIPMENT LIST AND DETAILS ...cviiitteietie ettt eetee ettt ste et sste s stassetessatasstessbessatessbassatessneessbessntessneessrens 10
EXTERNAL [/O CABLE ...ttt ettt ettt ettt ett et e st e e bt e s 2t e e et tesabe s sate e sbessabsssbesesbessabaesbesesbessabeesaesssbaesresssbessrbnans 10
BLOCK DIAGRAM OF TEST SETUP ...viiittiiitii ittt e st ette e sttt e bt s stassatssbessatesshaesbesssesssbessbassbeessbesssbessatessbesssbessaeessbenas 11
LSS =0 Y 1= N RS IS 12

SUMMARY OF TEST RESULTS ... ..ottt ettt e sttt e st e e s b e e st e e s aa s st e s sabe s sbasssbeesabessbesssbaessbeens 13

FCC §15.247 & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)............cccooooiiiiiiinns 14
AAPPLICABLE STANDARD ... ..ceitiiittiettttittsitessttsattsstsssstssttssaesssbesssessaesssbessabesshesesbesatsssaesssbesasbessresssbesasbessresssbesarbeans 14

FCC §15.203 - ANTENNA REQUIREMENT ...........ocooiiiiiici et 16
APPLICABLE STANDARD......cuutiitttitteiteeiteeiteesstesssesabesasessstesstesasesestesabesssssabessteeasesabesastesasesasbesssbesssessssesssesasesanes 16
ANTENNA CONNECTOR CONSTRUCTION .....viiiitie ittt ctie sttt e saeesstesssasestessstessstsssassssbesssssssssssssassssssssssssbessssssssnssssessssnans 16

FCC §15.207 (a) — AC LINE CONDUCTED EMISSIONS..............ccooiiiieiene e 17
AAPPLICABLE STANDARD ... ..ceittiittiettttittsitee sttt siatsstssssesstessaessssesstessasssstesstessaesesbesassssaesssbesssbessresssbesssbessresssbessrbeans 17
L O T 10 TR 17
EMI TEST RECEIVER SETUP ...cvtiitiiitit ettt st te et s et s stessttssatsssbtssabessaaessbessatesabesesbessabessbesssbessatessbaesbessaeessbesssbeans 17
B =S 210 T = 10 =R 18
CORRECTED AMPLITUDE & IMARGIN CALCULATION ... .uiiittiiitiiitieseteeetesstssstessssessatassaessstassaessssasssssssessssssssssssnssssens 18
RS DTN VN AU, . < 18

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS ... 21
APPLICABLE STANDARD ......ututitttettarestaststasesestasestasastaseseasteaseasaseaseseaseseas e e ase e e be st eb e ae e bt aE e st e b eae e b e ae et e neeb e nn et neesennenennas 21
BT SETUP .ttt bR bbb E Rt n e 21
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ....cccviiiiiiitie et stee st esteestee s ste e stassstessntessseesstesssaesssessnressseeens 22
TEST PROCEDURE ..ottt bbb bbb bbb bbb 22
CORRECTED AMPLITUDE & MARGIN CALCULATION ......viuiitiuiatiniatintetesrest st ss e sn e sres s s sn s s s snesesnee e ane s 22
LSS D TS RTT 23

FCC §15.247(a) (2) — 6 dB EMISSION BANDWIDTH .........cccotiiiiiiiiiii ettt 32
APPLICABLE STANDARD ......cuutittttitteiteeiteestessttesssessbesasesestesstesasssestesabesssssabesasteeasesssbesastessresabesssbeessessssesssesasessnes 32
LSS 210 101 =1 LU T 32
LSS N ST OR 33

FCC §15.247(b) (3) - MAXIMUM CONDUCTED OUTPUT POWER ..........ccccoiiiieieeereee e 46
APPLICABLE STANDARD .......uutittttiteeiteeitessiteesteesstesabesasessstesstesasesestesabesssssabesasteeasesssbesastesssesabesssbeessessssesssesaresanes 46
LSS 210107 =10 TU T RS RT 46
B =S B NP 46

FCC §15.247(d) — 100 kHz BANDWIDTH OF FREQUENCY BAND EDGE ..............ccooooiiiiiieeecees 48
AAPPLICABLE STANDARD ......ciitttteiitttteitttttestttesitteesastetesiaetssasbtsesabtessssaeseassssessasssesasbesssssasssssbesessbbeessbbessssbesesbenessnnes 48
LSS 210101 =1 10T ST 48
B =S B NP 48

Report No.: RSC180228001-0C Page 2 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

FCC §15.247(e) - POWER SPECTRAL DENSITY ..ottt s 57
APPLICABLE STANDARD ... ..coittiittiittttittsittesttsattsstsssstsstessaesssaesstessaesesbessbessaesesbesabessaesssbesssbasssesssbesasbessresssbesssbeans 57
B =S 210 T = 10 = 57
LSS D ST 58

Report No.: RSC180228001-0C Page 3 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Billion Electric Co., Ltd., model number: BiPAC 8700AX-1600 (FCC ID: QI3BIL-8700AXL)
or the "EUT" as referred to in this report was one Triple-WAN Wireless 1600Mbps VPN
VDSL2/ADSL2+ Firewall Router.

Mechanical Description of EUT
The EUT was measured approximately: 225mm (L) x 183 mm (W) x 72 mm (H).
Rated input voltage: DC 12V from adapter

Adapter Information

Manufacturer: SHENZHEN FRECOM ELECTRONICS CO., LTD
Model: F24W5-120200SPAU

Input: AC 100-240V; 50/60Hz

Output: DC 12V, 2A

Note: The products, test model: BiPAC 8700AX-1600, multiple models: BiPAC 8700AXL-1600,
BEC 8700AXL. Their differences were presented in Product Difference Statement provided by the
applicant. So we selected model BiPAC 8700AX-1600 to fully test.

*All measurement and test data in this report were gathered from final production sample, serial number:

180228001/01 (assigned by BACL). It may have deviation from any other sample. The EUT supplied by
the applicant was received on 2018-02-27, and EUT complied with test requirement.

Objective

This report is prepared on behalf of Billion Electric Co., Ltd. in accordance with Part 2, Subpart
J, Part 15, Subparts A and C of the Federal Communications Commission’s rules.

The tests were performed in order to determine the compliance of the EUT with FCC Part 15-
Subpart C, section 15.203, 15.205, 15.207, 15.209 and 15.247 rules.

Related Submittal(s)/Grant(s)
FCC Part 15.407 NIl submissions with FCC ID: QI3BIL-8700AXL
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Measurement Uncertainty

Item Uncertainty
AC power line conducted emission 2.71dB
H 4.57 dB
30MHz-200MHz v 481dB
, o . 200MHz-1GHz H 5.69 dB
Radiated Emission(Field Strength) \% 6.07 dB
1GHz-6GHz 5.49 dB
6GHz-18GHz 5.57 dB
18GHz-40GHz 5.48 dB
Conducted RF Power 10.61dB
Power Spectrum Density 10.61dB
Occupied Bandwidth 5%
Conducted Emission +1.5dB
Humidity 5%
Temperature +1°C

Test Methodology

All measurements contained in this report were conducted with:

1. ANSI C63.10-2013 American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices.

2. KDB558074 D01 DTS Meas Guidance v04.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Chengdu) to collect test data is
located No.5040, Huilongwan Plaza, No. 1, Shawan Road, Jinniu District, Chengdu, Sichuan,
China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC
Public Access Link (PAL) database, FCC Registration No. : 910975, the FCC Designation No. :
CN1186.

The test site has been registered with ISED Canada under ISED Canada Registration Number
3062C-1.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration
The system was configured in testing mode, which was provided by manufacturer.

For Wi-Fi mode, 802.11b, 802.11g, and 802.11n-HT20 mode, 11 channels are provided to

testing:

For 802.11b, 802.11g, and 802.11n HT20 modes were tested with Channel 1, 6 and 11.

Channel Frtilc\hlll-lezl;cy Channel Fr?&ﬁi’;cy
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437 - -

For 802.11n-HT40 mode, 7 channels are provided to testing:

Channel Fr?ﬁnl:_;';cy Channel Fr(z'?nt:'ezr)\cy
3 2422 7 2442
4 2427 8 2447
5 2432 9 2452
6 2437 - -

802.11n HT40 was tested with Channel 3, 6 and 9.

The worst-case data rates are determined to be as follows for each mode based upon

investigations by measuring the average power, PSD across all data rates bandwidths and
modulations.

The device supports SISO and MIMO mode, maximum duty cycle was configured.
Power and PSD test results were the same as MIMO and SISO mode. So only the SISO mode
was tested for these items and used to evaluate MIMO mode compliance.

All modes (b/g/n20/n40) support SISO and MIMO.
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Equipment Modifications

No modification was made to the EUT tested.

EUT Exercise Software

The worst condition (maximum power with maximum duty cycle) was setting by the software as
following table:

Software and Version accessMTool_3.0.0.2
Test Mode channel Frequency Data Rate (Mbps) Power Level
(MHz) Antenna 0 | Antenna 1 | Antenna 0 | Antenna 1

Low 2412 1 1 50 50

802.11b Middle 2437 1 50 50
High 2462 1 1 50 50

Low 2412 6 6 40 40

802.11g Middle 2437 6 6 40 40
High 2462 6 6 40 40

Low 2412 MCSO0 MCSO0 40 40

802.11n-HT20 Middle 2437 MCSO0 MCSO0 40 40
High 2462 MCSO0 MCSO0 40 40

Low 2422 MCSO0 MCSO0 35 35

802.11n-HT40 Middle 2437 MCSO0 MCSO0 35 35
High 2452 MCSO0 MCSO0 35 35

Duty Cycle information is below:

Tem Ton+off Duty Cycle
Mode (ms) (ms) %)
802.11b 12.83 13.03 98.47
802.11g 2.10 2.16 97.22
802.11n-HT20 1.96 2.02 97.03
802.11n-HT40 1.00 1.04 96.15

Report No.: RSC18022

8001-0C
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802.11n-HT20
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Support Equipment List and Details

Manufacturer Description Model Number Serial Number
DL Switch DL-S1005PM None
Kingston USB Disk DTSE9G2 1337254
None PTSN None None

D-Link HUB DES-1008D DK9Q25A008177
DELL Laptop E6410 7480059229
External I/O Cable
Cable Description Length (m) From To
Unshielded RJ11 Cable 10 EUT PTSN
Unshielded RJ45 Cable 10 EUT Laptop
Unshielded RJ45 Cable x3 10 EUT HUB
Unshielded RJ45 Cable 10 EUT Switch

Report No.: RSC180228001-0C
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Block Diagram of Test Setup

AC Power Lines Conducted Emissions Test

Laptop
PTSN
L.LS.N. Switch
HUB
USB Disk
Adapter | <>
10
Socket cm EUT
&
[
=
Non-Conducting Test Table
80 cm Above Ground Plane Y
1.5 Meters ﬁ

A
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Test Equipments List

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Conducted Emissions Test
Rohde & Schwarz o Test ESCS30 | 8368580016 | 2017-12-02 | 2018-12-01
Rohde & Schwarz L.I.S.N. ENV216 100018 2017-05-20 | 2018-05-19
EMCO L.I.S.N. 3810/2BR 9509-1102 2017-12-02 | 2018-12-01
Rohde & Schwarz RF Limiter ESH3Z2 DE14781 2017-11-10 | 2018-11-09
N/A Conducted Cable L-E003 N/A 2017-11-10 | 2018-11-09
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
Radiated Emissions Test
Semi-Anechoic
EMCT Chamber 966 N/A 2015-04-24 | 2018-04-23
Rohde & Schwarz EM' Test ESCI 100028 | 2017-05-20 | 2018-05-19
eceiver
Sunol Sciences B/Tadba”d JB3 A121808 | 2017-05-18 | 2020-05-17
ntenna
Sonoma Pre-Amplifier 310N 186684 2017-08-18 | 2018-08-17
INMET Attenuator 18N-6dB 64671 2017-11-10 | 2018-11-09
EMI Test
Rohde & Schwarz Receiver ESIB 40 100215 2017-09-12 | 2018-09-11
ETS Horn Antenna 3115 003-6076 2017-05-19 | 2020-05-18
A.H.Systems,inc Horn Antenna SAS-574 505 2017-12-02 | 2018-12-01
Mini-circuits Pre-Amplifier ZVA-183-S+ 771001215 2017-05-20 | 2018-05-19
EM Electronics .
Corporation RF Pre-Amplifier EM18G40 060725 2018-03-01 | 2019-02-28
RF Cable
N/A (below 1GHz) L-EO005 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (below 1GHz) T-E128 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (below 1GHz) T-E129 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (above 1GHz) T-E069 N/A 2017-11-10 | 2018-11-09
RF Cable KMS-160A-
ORIDA RF LABS (18-40GH?z) 72 0-KMS 1042 2017-11-10 | 2018-11-09
, RF Cable UFA147A-1- | MFR 64639
Micro-coax (18-40GHz) 2362-100100 2310 2017-11-10 | 2018-11-09
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
RF Conducted Test
. USB Wideband
Agilent Power Sensor U2021XA MY53320008 | 2017-11-10 | 2018-11-09
Rohde & Schwarz ipec”um FSEM30 100018 2017-05-18 | 2018-05-17
nalyzer
WEINSCHEL
ENGINEERING Attenuator 1A10dB AA4135 2017-11-10 | 2018-11-09
N/A RF Cable NO.3 N/A 2017-11-09 | 2018-11-08
E-Microwave DC Block EMDCB-00036 | OE01304225 | Each Time /
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §15‘§224?(%1§1 1310 & Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.207 (a) AC Line Conducted Emissions Compliance
§1 5§21055 2317?(509 Spurious Emissions Compliance
§15.247 (a)(2) 6 dB Emission Bandwidth Compliance
§15.247(b)(3) Maximum conducted output power Compliance
§15.247(d) 100 kHz Bandwidth of Frequency Band Edge Compliance
§15.247(e) Power Spectral Density Compliance

Report No.: RSC180228001-0C
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FCC §15.247 & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE
(MPE)

Applicable Standard

According to subpart 15.247 and subpart §1.1310, systems operating under the provisions of this
section shall be operated in a manner that ensures that the public is not exposed to radio
frequency energy level in excess of the Commission’s guidelines.

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range (MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/2) 30
30-300 27.5 0.073 0.2 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.

Per 447498 D01 General RF Exposure Guidance v06, simultaneous transmission MPE test
exclusion applies when the sum of the MPE for all simultaneous transmitting antennas

incorporated in a host device, based on the calculated/estimated, numerically modeled or
measured field strengths or power density, is < 1.0.

Calculated Formulary:

Predication of MPE limit at a given distance

S = PG/4nR?
Where:

S = power density (in appropriate units, e.g. mW/cmz);

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

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:

Report No.: RSC180228001-0C Page 14 of 70
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The rated tune-up output power and antenna gain in the below table:

Calculated Data:

MPE evaluation for single transmission:

Frequency Antenna Gain Cf,t',';ﬁ;“t':d Evaluation | Power MPE
Mode Range Power Distance Density2 Limit )
(Llars) (dBi) | (numeric) | (dBm) | (mw) (em) | (mWiem’) | (mW/em’)
2412-2462 | 3.00 2.00 21.00 | 125.89 20 0.050 1.00
WLAN | 5150-5250 | 5.00 3.16 17.50 | 56.23 20 0.035 1.00
5725-5850 | 5.00 3.16 20.00 | 100.00 20 0.063 1.00

Note: The Wi-Fi(2.4G) and Wi-Fi(5G) can transmit simultaneously.

MPE evaluation for simultaneous transmission:

2.4 G(Wi-Fi) and 5G(Wi-Fi) can transmit at the same time, MPE evaluation is as below formula:

PD1/Limit1+PD2/Limit2+...... <1, PD (Power Density)
MPE evaluation:

2.4 G(Wi-Fi) and 5G(Wi-Fi):

Max MPE of 2.4G(Wi-Fi) + Max MPE of 5G(Wi-Fi) =0.050/1+0.063/1=0.113<<1.0

Result: MPE evaluation of single and simultaneous transmission meet the requirement of standard.

Report No.: RSC180228001-0C
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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.

Antenna Connector Construction

This device used two internal PIFA antennas for 2.4G band and three external Dipole antennas
for 5G band. The maximum gain for 2.4G band is 3dBi and 5G band is 5dBi, which fulfill the
requirement of this section, please refer to the EUT photos.

Antenna Information

Antenna Type Manufacturer Model Name Co;n_nector ks Al?tenna
ype Gain
2.4G Signal Plus .
WIFI Technology Co., Ltd. 6022F00015 Integrated 3dBi
. 6022F00061
o regognalFlus | 6022F00063 | SMAK 54Bi
9y ~0., L1 6022F00074

Result: Compliance.
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FCC §15.207 (a) — AC LINE CONDUCTED EMISSIONS

Applicable Standard

FCC§15.207

EUT Setup

.~ Yertical Reference
Ground Plane

Test Receiver
. /
- 40l:]:[1-__
EUT M a o oo
a0
[
80cm
sy P
Y ] T Il
~ N
“
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs {AMN) 80 cm from EUT 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.

The spacing between the peripherals was 10 cm.

The adapter was connected to AC 120V/60Hz.

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/IW
150 kHz — 30 MHz 9 kHz
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Test Procedure
During the conducted emission test, the adapter was connected to the first L.I.S.N.
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.

Corrected Amplitude & Margin Calculation
The basic equation is as follows:

Ve =VRr + Ac + VDF
Ci=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

Cs: 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 limit. The
equation for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Data

Environmental Conditions

Temperature: 22 °C
Relative Humidity: 40 %
ATM Pressure: 96.4 kPa

The testing was performed by Tom Tang on 2018-03-08.

Test Mode: Transmitting (802.11n-HT40_High channel)-worst case
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AC120 V, 60 Hz, Line:

Level in dBu

90

80

70

60

Quasic Peak Limit

T
50}
T @
N 1 IR S
20T
10T
0 t t t —t—— t t t t —t—— t t i
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
. . Corrected . .
Frequency QuasiPeak Bandwidth Line Factor Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.151203 47.5 9.000 L1 19.6 18.4 65.9
0.208925 38.8 9.000 L1 19.7 244 63.2
0.271903 33.0 9.000 L1 19.7 281 61.1
0.386351 311 9.000 L1 19.8 27.0 58.1
0.889872 27.2 9.000 L1 19.8 28.8 56.0
1.200483 28.3 9.000 L1 19.7 27.7 56.0
. Corrected . i
Frequency Average Bandwidth Line Factor Margin Limit
(MHz) (dBpV) (kHz) (dB) (dB) (dBpV)
0.380230 27.4 9.000 L1 19.8 20.9 48.3
0.440752 22.8 9.000 L1 19.8 24.2 47.0
0.731772 22.0 9.000 L1 19.8 24.0 46.0
0.879278 23.0 9.000 L1 19.8 23.0 46.0
1.082130 24.2 9.000 L1 19.7 21.8 46.0
1.249376 22.3 9.000 L1 19.7 23.7 46.0
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AC120 V, 60 Hz, Neutral:

90

80

70

é- 60 0 Quasic Peak Limit
T 50d
|
40¥ “ ‘
30¢ "
20
1
[0k, t t t t +—t— t t t t t +—+— t t i
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frequency QuasiPeak Bandwidth Line Ctl):rretc ted Margin Limit
(MHz) (dB 1 V) (kHz) (ach‘)” (dB) (dBu V)
0.151807 49.4 9.000 N 19.5 16.5 65.9
0.220053 38.1 9.000 N 19.5 24.7 62.8
0.255079 37.5 9.000 N 19.5 241 61.6
0.397299 33.0 9.000 N 19.5 24.9 57.9
1.130707 29.2 9.000 N 19.5 26.8 56.0
1.249376 26.9 9.000 N 19.5 29.1 56.0
. Corrected . .
Frequency Average Bandwidth Line Factor Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.154251 324 9.000 N 19.5 23.4 55.8
0.403694 25.0 9.000 N 19.5 22.8 47.8
0.477384 22.6 9.000 N 19.5 23.8 46.4
0.626269 21.1 9.000 N 19.5 24.9 46.0
0.831485 21.8 9.000 N 19.5 24.2 46.0
1.082130 25.8 9.000 N 19.5 20.2 46.0

Note:

1) Correction Factor =LISN VDF (Voltage Division Factor) + Cable Loss + Transient Limiter Attenuation

The corrected factor has been input into the transducer of the test software.
2) Corrected Amplitude = Reading + Correction Factor
3) Margin = Limit — Corrected Amplitude
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FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205;

EUT Setup
Below 1GHz:
Ant. Tow Ldm
\ Yariahle
EUT& /
Support Units
Turn Tahle
JR— /
0.3m I
Ground Plane
Test RECEquE
N  —
* FFroloooa
0o g ey
Above 1GHz:

1-dm
NVariahle

e

EUT& . im
Support Unih‘il

|—Il—_|~ ,_,Tur:n Tahle
1l
15m |

i

Ground Plane

Test Receiver

#
T
i
oo
oo
a

The radiated emission tests were performed in the 3 meters chamber test site, using the setup
accordance with the ANSI C63.10-2013. The specification used was the FCC 15.209, and FCC
15.247 limits.

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.

The adapter was connected to AC 120V/60Hz.
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EMI Test Receiver & Spectrum Analyzer Setup

The system was investigated from 30 MHz to 25 GHz.

During the radiated emission test, the EMI test receiver Setup was set with the following

configurations:
Frequency Range RBW Video B/W IF B/IW Measurement
30 MHz — 1000 MHz 120 kHz 300 kHz 120 kHz QP
Frequency Range RBW Video B/W | Duty Cycle | Measurement
1MHz 3 MHz Any PK
Above 1 GHz 1MHz 10Hz >98% AV
1MHz 1/T <98% AV

Note: T is minimum transmission duration

Test Procedure

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-1 GHz, peak

and Average detection modes for frequencies above 1 GHz.

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 —Corrected Amplitude
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Test Data

Environmental Conditions

Temperature: 22 °C
Relative Humidity: 56 %
ATM Pressure: 95.6 kPa

* The testing was performed by Tom Tang on 2018-03-15.

Test Mode: Transmitting

1) 30 MHz to 1 GHz (802.11n-HT40_High channel)-worst case

80T

707

60 |

al
o

FCC Part 15.209 Electric Field Slrength’i

=
)
£ 40
s L 2 ¢ L 2 4
30T * *
20T
107
0 t
30M 50 60 80  100M 200 300 400 500 800 1G
Frequency in Hz
. . . Corrected . .
Frequency QuasiPeak Height Polarization Azimuth Factor Margin Limit
(MHz) (dB 1 V/m) (cm) (deg) (dB/m) (dB) (dB 1 V/im)
46.126250 35.8 100.0 \Y 31.0 -14.9 4.2 40.0
52.067500 29.9 100.0 \Y 164.0 -17.2 10.1 40.0
66.011250 294 100.0 \Y 215.0 -16.9 10.6 40.0
292.021250 35.7 150.0 \Y 337.0 -10.8 10.3 46.0
625.095000 36.5 100.0 \% 223.0 -4.3 9.5 46.0
875.112500 36.9 100.0 \% 201.0 -0.6 9.1 46.0

*Within measurement uncertainty!
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1) Above 1 GHz (MIMO) - worst case

802.11b Mode

Frequency — Receiver Rx Antenna Clzgse Ang::ii;ier X;’;ﬁff,f,ﬂ AT Margin
eading | Measurement Polar Factor
MHz dBuVv PK/AV H/V (dB/m) dB dB dBpV/m dBpV/m dB
Frequency: 2412MHz
2412 74.18 PK H 28.74 3.00 0.00 105.92 N/A N/A
2412 69.52 AV H 28.74 3.00 0.00 101.26 N/A N/A
2412 71.97 PK \% 28.74 3.00 0.00 103.71 N/A N/A
2412 66.64 AV \% 28.74 3.00 0.00 98.38 N/A N/A
2390 29.58 PK H 28.67 3.00 0.00 61.25 74.00 12.75
2390 16.55 AV H 28.67 3.00 0.00 48.22 54.00 5.78
4824 38.79 PK H 33.91 5.11 26.87 50.94 74.00 23.06
4824 31.52 AV H 33.91 5.11 26.87 43.67 54.00 10.33
7236 32.55 PK H 36.43 6.18 26.36 48.80 74.00 25.20
7236 19.39 AV H 36.43 6.18 26.36 35.64 54.00 18.36
Frequency: 2437MHz
2437 73.94 PK H 28.81 3.00 0.00 105.75 N/A N/A
2437 68.85 AV H 28.81 3.00 0.00 100.66 N/A N/A
2437 71.29 PK \Y 28.81 3.00 0.00 103.10 N/A N/A
2437 66.24 AV \Y, 28.81 3.00 0.00 98.05 N/A N/A
4874 38.81 PK H 34.05 5.09 26.87 51.08 74.00 22.92
4874 31.39 AV H 34.05 5.09 26.87 43.66 54.00 10.34
7311 33.03 PK H 36.54 6.21 26.40 49.38 74.00 24.62
7311 20.11 AV H 36.54 6.21 26.40 36.46 54.00 17.54
Frequency: 2462MHz
2462 73.14 PK H 28.89 2.99 0.00 105.02 N/A N/A
2462 67.83 AV H 28.89 2.99 0.00 99.71 N/A N/A
2462 70.28 PK \% 28.89 2.99 0.00 102.16 N/A N/A
2462 65.49 AV \% 28.89 2.99 0.00 97.37 N/A N/A
2483.5 30.02 PK H 28.95 2.99 0.00 61.96 74.00 12.04
2483.5 16.04 AV H 28.95 2.99 0.00 47.98 54.00 6.02
4924 38.21 PK H 34.19 5.07 26.88 50.59 74.00 23.41
4924 30.99 AV H 34.19 5.07 26.88 43.37 54.00 10.63
7386 32.84 PK H 36.64 6.25 26.43 49.30 74.00 24.70
7386 20.39 AV H 36.64 6.25 26.43 36.85 54.00 17.15
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802.11g Mode

Frequency —— Recelver Rx Antenna Clzglse An&p;lii;ier Z‘:\:ﬁf&g‘: Limit Margin
eading | Measurement Polar Factor
MHz dBuVv PK/AV H/IV (dB/m) dB dB dBuV/m dBpV/m dB
Frequency: 2412MHz
2412 75.18 PK H 28.74 3.00 0.00 106.92 N/A N/A
2412 64.56 AV H 28.74 3.00 0.00 96.30 N/A N/A
2412 73.24 PK \% 28.74 3.00 0.00 104.98 N/A N/A
2412 63.74 AV \% 28.74 3.00 0.00 95.48 N/A N/A
2390 34.26 PK H 28.67 3.00 0.00 65.93 74.00 8.07
2390 19.39 AV H 28.67 3.00 0.00 51.06 54.00 *2.94
4824 36.37 PK H 33.91 5.11 26.87 48.52 74.00 25.48
4824 22.56 AV H 33.91 5.1 26.87 34.71 54.00 19.29
7236 32.91 PK H 36.43 6.18 26.36 49.16 74.00 24.84
7236 19.52 AV H 36.43 6.18 26.36 35.77 54.00 18.23
Frequency: 2437MHz
2437 74.71 PK H 28.81 3.00 0.00 106.52 N/A N/A
2437 63.53 AV H 28.81 3.00 0.00 95.34 N/A N/A
2437 73.06 PK \% 28.81 3.00 0.00 104.87 N/A N/A
2437 63.06 AV \Y 28.81 3.00 0.00 94.87 N/A N/A
4874 36.41 PK H 34.05 5.09 26.87 48.68 74.00 25.32
4874 22.28 AV H 34.05 5.09 26.87 34.55 54.00 19.45
7311 33.01 PK H 36.54 6.21 26.40 49.36 74.00 24.64
7311 19.70 AV H 36.54 6.21 26.40 36.05 54.00 17.95
Frequency: 2462MHz
2462 73.88 PK H 28.89 2.99 0.00 105.76 N/A N/A
2462 62.37 AV H 28.89 2.99 0.00 94.25 N/A N/A
2462 72.48 PK \ 28.89 2.99 0.00 104.36 N/A N/A
2462 62.31 AV \% 28.89 2.99 0.00 94.19 N/A N/A
2483.5 33.61 PK H 28.95 2.99 0.00 65.55 74.00 8.45
2483.5 18.67 AV H 28.95 2.99 0.00 50.61 54.00 *3.39
4924 35.99 PK H 34.19 5.07 26.88 48.37 74.00 25.63
4924 21.87 AV H 34.19 5.07 26.88 34.25 54.00 19.75
7386 32.67 PK H 36.64 6.25 26.43 49.13 74.00 24.87
7386 19.33 AV H 36.64 6.25 26.43 35.79 54.00 18.21

*Within measurement uncertainty!
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802.11n-HT20 Mode

Frequency Recelver Rx Antenna Clable Amplifier | Corrected Limit Margin
Reading | Measurement | Polar Factor GOS8 Gain Amplitude
MHz dBuVv PK/AV HIV (dB/m) dB dB dBuV/im | dBuV/im dB
Frequency: 2412MHz
2412 74.94 PK H 28.74 3.00 0.00 106.68 N/A N/A
2412 64.74 AV H 28.74 3.00 0.00 96.48 N/A N/A
2412 72.71 PK \% 28.74 3.00 0.00 104.45 N/A N/A
2412 62.91 AV \% 28.74 3.00 0.00 94.65 N/A N/A
2390 33.85 PK H 28.67 3.00 0.00 65.52 74.00 8.48
2390 19.18 AV H 28.67 3.00 0.00 50.85 54.00 *3.15
4824 35.89 PK H 33.91 5.11 26.87 48.04 74.00 25.96
4824 22.01 AV H 33.91 5.1 26.87 34.16 54.00 19.84
7236 32.49 PK H 36.43 6.18 26.36 48.74 74.00 25.26
7236 19.08 AV H 36.43 6.18 26.36 35.33 54.00 18.67
Frequency: 2437MHz
2437 74.22 PK H 28.81 3.00 0.00 106.03 N/A N/A
2437 63.39 AV H 28.81 3.00 0.00 95.20 N/A N/A
2437 7217 PK \% 28.81 3.00 0.00 103.98 N/A N/A
2437 62.36 AV Vv 28.81 3.00 0.00 94.17 N/A N/A
4874 35.43 PK H 34.05 5.09 26.87 47.70 74.00 26.30
4874 21.87 AV H 34.05 5.09 26.87 34.14 54.00 19.86
7311 3249 PK H 36.54 6.21 26.40 48.84 74.00 25.16
7311 19.08 AV H 36.54 6.21 26.40 35.43 54.00 18.57
Frequency: 2462MHz
2462 73.55 PK H 28.89 2.99 0.00 105.43 N/A N/A
2462 62.31 AV H 28.89 2.99 0.00 94.19 N/A N/A
2462 71.71 PK \% 28.89 2.99 0.00 103.59 N/A N/A
2462 61.96 AV \ 28.89 2.99 0.00 93.84 N/A N/A
2483.5 31.48 PK H 28.95 2.99 0.00 63.42 74.00 10.58
2483.5 18.46 AV H 28.95 2.99 0.00 50.40 54.00 *3.60
4924 35.21 PK H 34.19 5.07 26.88 47.59 74.00 26.41
4924 21.94 AV H 34.19 5.07 26.88 34.32 54.00 19.68
7386 32.65 PK H 36.64 6.25 26.43 49.11 74.00 24.89
7386 19.17 AV H 36.64 6.25 26.43 35.63 54.00 18.37

*Within measurement uncertainty!
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802.11n-HT40 Mode

Frequency Receiver Rx Antenna Clable Ampl_ifier Corre:cted Limit Margin
Reading | Measurement | Polar Factor OSS Gain Amplitude
MHz dBuVv PK/AV HIV (dB/m) dB dB dBuV/im dBuV/im dB
Frequency: 2422MHz
2422 69.81 PK H 28.77 3.00 0.00 101.58 N/A N/A
2422 59.56 AV H 28.77 3.00 0.00 91.33 N/A N/A
2422 68.59 PK \% 28.77 3.00 0.00 100.36 N/A N/A
2422 58.08 AV \Y 28.77 3.00 0.00 89.85 N/A N/A
2390 33.43 PK H 28.67 3.00 0.00 65.10 74.00 8.90
2390 18.67 AV H 28.67 3.00 0.00 50.34 54.00 *3.66
4844 34.59 PK H 33.96 5.10 26.87 46.78 74.00 27.22
4844 21.18 AV H 33.96 5.10 26.87 33.37 54.00 20.63
7266 32.46 PK H 36.47 6.19 26.38 48.74 74.00 25.26
7266 19.57 AV H 36.47 6.19 26.38 35.85 54.00 18.15
Frequency: 2437MHz
2437 69.12 PK H 28.81 3.00 0.00 100.93 N/A N/A
2437 58.93 AV H 28.81 3.00 0.00 90.74 N/A N/A
2437 67.80 PK \% 28.81 3.00 0.00 99.61 N/A N/A
2437 57.59 AV \% 28.81 3.00 0.00 89.40 N/A N/A
4874 34.40 PK H 34.05 5.09 26.87 46.67 74.00 27.33
4874 21.07 AV H 34.05 5.09 26.87 33.34 54.00 20.66
7311 32.41 PK H 36.54 6.21 26.40 48.76 74.00 25.24
7311 19.60 AV H 36.54 6.21 26.40 35.95 54.00 18.05
Frequency: 2452MHz
2452 68.45 PK H 28.86 3.00 0.00 100.31 N/A N/A
2452 58.34 AV H 28.86 3.00 0.00 90.20 N/A N/A
2452 67.05 PK \ 28.86 3.00 0.00 98.91 N/A N/A
2452 57.15 AV \ 28.86 3.00 0.00 89.01 N/A N/A
2483.5 31.17 PK H 28.95 2.99 0.00 63.11 74.00 10.89
2483.5 18.74 AV H 28.95 2.99 0.00 50.68 54.00 *3.32
4904 34.23 PK H 34.13 5.08 26.87 46.57 74.00 27.43
4904 20.99 AV H 34.13 5.08 26.87 33.33 54.00 20.67
7356 32.37 PK H 36.60 6.23 26.42 48.78 74.00 25.22
7356 19.66 AV H 36.60 6.23 26.42 36.07 54.00 17.93

*Within measurement uncertainty!
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Please refer to the below pre-scan plot of worst case:

802.11g Mode: Low Channel_Horizontal_1GHz-18GHz

REW 1 MHz REF Attt 0o dB
Eef Lvl VEW 3 MEz

97 dH[l"J SWT 170 ma Unit {".H]I".-'
a0 Ea
Fundamental with
Reject Band Filter v
bR
|
“a MM
MWM "
.
1
Start 1 GHz 1.7 GHz/ .‘?'..::p 18 GHz
Date: 15.MAR.2018 14:04:00

802.11g Mode: Low Channel_Horizontal_18GHz-25GHz

REBW 1 ME=z RF Attt 0 d8
Ref Lvl VBW 3 MHE=z

7 dBuv SWT 70 ms Unit dBuv
97

L

e

&0

Start 18 GHz T00 MEzZ/ Stop 25 GHz

Date: 15.MAR.2018 14:09:54
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802.11g Mode: Low Channel_Vertical_1GHz-18GHz

REW 1 MHz REF Attt 0o dB
Eef Lvl VEW 3 MEz

97 dBEpv SWT 170 ma Unit dBuv
a7,

50

L

Fundamental with o
Reject Band Filter  [*

&

Start 1 GHz 1.7 GEz/ Stop 18 GH:z

Date: 15.MAR.2018 14:02:18

802.11g Mode: Low Channel_Vertical_18GHz-25GHz

REBW 1 ME=z RF Attt 0 d8
Ref Lvl VBW 3 MHE=z

97 dRpy EWT 70 me Unit dBRpv
97,
(A ]
80
40P
&0
oAt | Al g P
g bt kg o
o
3
Start 18 GHz T00 MEzZ/ Stop 25 GHz

Date: 15.MAR.2018 14:07:44
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Co-Location Evaluation Data

For co-location evaluation data (2.4 GHz, 802.11b 2412 MHz & 5 GHz, 802.11a 5180 MHz work

simultaneously) (worst case)

30 MHz to 1 GHz

70T

60T

50T

FCC Part 15.209 Electri¢ Field Strengthl-

| |
[aa]
Z 40- ’ ‘ ‘ ‘
§ a0t 4
20T
10T
0 T T T T T T T T T T T 1
30M 50 60 80  100M 200 300 400 500 800 1G
Frequency in Hz
. . . Corrected . .
Frequency QuasicPeak Height Polarization Azimuth Factor Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dBpV/m)
(dB/m)
46.126250 37.8 100.0 \Y 31.0 -14.9 *2.2 40.0
52.067500 30.4 100.0 \Y 164.0 -17.2 9.6 40.0
66.011250 29.4 100.0 \ 215.0 -16.9 10.6 40.0
292.021250 37.3 150.0 H 337.0 -10.8 8.7 46.0
625.095000 36.5 100.0 \Y 223.0 -4.3 9.5 46.0
875.112500 38.1 100.0 \ 201.0 -0.6 7.9 46.0

*Within measurement uncertainty!
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Above 1 GHz
Frequency — Receiver Rx Antenna Clsze Achl;IJaliirf:er gr?‘:.ﬁz:zz A Margin
eading | Measurement Polar Factor

MHz dBuVv PK/AV HIV dB(1/m) dB dB dBuV/im | dBpV/m dB
1315 38.63 PK \ 24.56 2.41 26.51 39.09 74.00 34.91
1315 27.42 AV V 24.56 2.41 26.51 27.88 54.00 26.12
3184 34.69 PK V 31.04 3.7 26.48 42.96 74.00 31.04
3184 20.63 AV V 31.04 3.7 26.48 28.90 54.00 25.10
4986 39.33 PK V 34.36 5.04 26.88 51.85 74.00 22.15
4986 20.63 AV V 34.36 5.04 26.88 33.15 54.00 20.85
2399 43.25 PK H 28.70 3.00 26.88 48.07 74.00 25.93
2399 23.73 AV H 28.70 3.00 26.88 28.55 54.00 25.45
3590 37.56 PK H 31.96 4.31 26.58 47.25 74.00 26.75
3590 22.11 AV H 31.96 4.31 26.58 31.80 54.00 22.20
4985 38.19 PK H 34.36 5.04 26.88 50.71 74.00 23.29
4985 20.50 AV H 34.36 5.04 26.88 33.02 54.00 20.98
Note:

Corrected Amplitude = Corrected Factor + Reading
Corrected Factor=Antenna factor (RX) + Cable Loss — Amplifier Factor

Margin = Limit- Corr.

Amplitude

Spurious emissions more than 20 dB below the limit were not reported.
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FCC §15.247(a) (2) — 6 dB EMISSION BANDWIDTH

Applicable Standard

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Procedure

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3xRBW

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.

EUT Attenuator Spectrum Analyzer
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Test Data

Environmental Conditions

Temperature: 20 °C
Relative Humidity: 42 %
ATM Pressure: 95.7 kPa

* The testing was performed by Tom Tang on 2018-03-05.

Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots.

6dB Emission
Mode Channel F":mez';w Ba(nnmzl;“h (Ii;lrn;t)
Antenna 0 | Antenna1

Low 2412 8.10 8.18 20.50

802.11b Middle 2437 8.10 8.10 20.50
High 2462 8.58 8.18 20.50

Low 2412 15.15 15.23 20.50

802.11g Middle 2437 15.15 15.15 >0.50
High 2462 15.15 15.15 20.50

Low 2412 15.15 14.83 >0.50

8(|’_|2T'12:)”' Middle 2437 15.15 15.23 20.50
High 2462 15.15 16.11 2050

Low 2422 36.23 36.23 20.50

B‘LZT-LB”' Middle 2437 36.23 36.23 20.50
High 2452 36.23 36.39 >0.50
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Wi-Fi mode, 802.11b Low Channel (Antenna 0)

Delta 1 [T1] RBW 100 kHz  RF Att 30 oB
Ref Lvl -0.35 dB VBW 300 kHz
30 dBnm 8.09619238 MHz SUT 10 ms Unit dBnm
30
10.5 B Offsgt viliTi) d 17 aBn
o ||
. 40803P06 GHz
20 2T T —O[ 35 aB
6.09619P38 MHz
- . volr711 5 19 dRo
2 2.41107916 GHz
L 01 5.18 dB
; MM R,
F———1 —0 .0 Qd
1MAX 1MA
-10

/ \

i JN

40

-50

-60

-70

Center 2.412 GHz 4 MHz/

Date: 05.MAR.2018 14:31:16

Span 40 MHz

Wi-Fi mode, 802.11b Middle Channel (Antenna 0)

Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -0.27 dB VBW 300 kHz
30 dBm 8.09619238 MHz SWT 10 ms Unit dBm
30
10.5 @B Offs¢t ARISER dBm
[al
2 GHz
20 ~T(TTTT 738
5. MHz
10 - VoUIT11 dBn
D1 5.2B db ’ y 2 2 GHz
4 W My,
" F0 .7 [e]
1MAX 1MA
-20] / \
-30) kf \
. . J\f’ “‘w[\\l\
NVMMMLMMFNAJ V\jﬂhk,mmgthd
-50)
-60)
-70l

Center 2.437 GHz 4 MHz/

Date: 05.MAR.2018 14:33:21

Span 40 MHz
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Wi-Fi mode, 802.11b High Channel (Antenna 0)

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -1.15 dB VBW 300 kHz
30 dBm B8.57715431 MHz SWT 10 ms Unit dBm
30,
10.5 ¢b Offsgt MU IRES] -0[- 11 dBm
2.45803p06 GHz| £
20 2T TTTT —T[ 15 &8
8.577150431 MHZ|
10 Vo lrT11 4 54 dRm
IR 2 2.46051[703 GHz|
. m
; VLG AT
7o T35 dEm L7 17 o,
1MAX 1MA
-10 Jk/ \ﬁh
-20 M M
-30 N/ \U
W\ [\
-50
-60
-70
Center 2.4B2 GHz 4 MHz/ Span 40 MHz
late: 05.MAR.2018 14:35:29
Wi-Fi mode, 802.11g Low Channel (Antenna 0)
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -1.30 dB VBW 300 kHz
30 dBm 15. 15030060 MHz SWT 10 ms Unit dBm
30,
10.5 {iB Offsgt Y711 357 dBm
o A
2.40450B01 GHz|
20 . . . -
2T TTT] —T[ 30 a8
5. 15030p60 MHZ|
10 Vo lrT11 0l 62 dBm
2.41332pP65 GHz|
0 1 0 B dBm = v
|
Ma ]JAMJMJNJwANﬁ \mb”lxx 1MA
2 |-5.38 dpm N Wl
-10 / \
-20 / \
-30
—40 \ s ll I
R S WINY B\ PNy
-50
-60
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
late: 05.MAR.2018 14:439:30
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Wi-Fi mode, 802.11g Middle Channel (Antenna 0)

Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -1.62 dB VBW 300 kHz
30 dBm 15.15030060 MHz SWT 10 ms Unit dBm
30
10.5 ¢B Offspt MEIRES -394 8| g
2.42950B01 GHz
20 2T [TTT] 57 8
15. 1503060 MHz
10 volrT10 ol.a2 dpo
2.43832P65 GHz
kot 0. 8p dpn - g
%2 [ 5.18 dBm ‘./“L"A(l l} 1MA
e "‘!1
-10 / \
-20 / \
) W“/ \‘\
_40 Wu#l'b“ .l Al
-50
-50
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.201B 14:52:56
Wi-Fi mode, 802.11g High Channel (Antenna 0)
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -2.01 dB VBW 300 kHz
30 dBm 15.15030060 MHz SWT 10 ms Unit dBm
30
10.5 B Offsgt vi [T =405 cBn| ey
2.45450501 GHz
20 2T [TTTT 0T o8
5. 15030060 MHz
10 vo 110 ol 76 dBo
2.46332P65 GHz
oot 0.7 deo . v
| LNA%5 |5 28 dBm YMM Mi A
. s N
-10 j \
-20 / \
-30
_40 1 AM’..N/ \. "
KA WA Jnn]
-50
60
-70
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018 14:55:03
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Wi-Fi mode, 802.11n-HT20 Low Channel (Antenna 0)

& Delta 1 [T1) RBW 100 kHz  RF Att 30 dB
&5 Ret Lyl -0.74 dB VBW 300 kHz
30 dBm 15. 15030060 MHz SUT 10 ms Unit dBm
30
10.5 pB Offset MEIREN -3[.82 dBm
2. 40450501 GHz -
20 T B s
5. 15030p50 nHz
0 vo 1711 0l 44 dBn
2.41332P65 GHz
| ! AR Z

| 118%5 |5 56 dm

| \

I, W

-50
-60
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Jate: 05.MAR.2018 14:57:36
Wi-Fi mode, 802.11n-HT20 Middle Channel (Antenna 0)
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.58 dB VBW 300 kHz
30 dBm 15.15030060 MHz SWT 10 ms Unit dBm
30
10.5 fB Offsgt vi|IT1] -4.41 dBm
i A
2.42950B01 GHz
0 2T T [ 55 a8
1|5. 15030P60 MHz
10 V2 lIT1] O.72 dBm
2.43832P65 GHz

o

gDl 0.7 dBn

| 118%0 | 5. 28 dpn %/‘L\W‘«M | 1MA

-20
-30 / \
_40 | .Anﬂ%ﬁkﬁk}/ \\J\

i i

|
]
A
B

-50
-B60
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018 14:59:44
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Wi-Fi mode, 802.11n-HT20 High Channel (Antenna 0)

Delta 1 [T1] RBW 100 kHz  RF Att 30 oB
Ref Lvl 0.00 B VBW 300 kHz
30 dBm 1515030060 MHz SUT 10 ns Unit dBm
30
10.5 @B Offsegt vilrT13 _3l.99 dBm @
2.45450p01 GHz
20 T [TTTT O[O0 8
1|5 . 1503060 MHz
" vo 1711 ol.a> dRn

g
2.46332pP65 GHz

o2 0.8p den

| L"8%5 [ 5,18 dpn

i ] |
W, L

—
Eal
y

[ S

—40) -
Ly i SN
-50
-60)
-70
Center 2.4B62 GHz 4 MHz~, Span 40 MHz
Jate: 05.MAR.2018 15:02:01

Wi-Fi mode, 802.11n-HT40 Low Channel (Antenna 0)

& Delta 1 [T11] RBW 100 kHz RF Att 30 dB
Ref Lvl 0.69 dB VBW 300 kHz
30 dBm 36.23246483 MHz SWT 20 ms Unit dBm
30
10.5 pB Offset MEIREN -9]- 93 8|
2.40396]393 GHz
4 T{TTT] [ 59 o8
" 50
46.232464393 MHz
10 Vo IIT11] —31.90 dBm
2.41851p03 GHz
0 7
HBMX-3 .19 dBm Y 1MA
1 A L A4 |
_10 polg g ag J M }\
_o0 /I \
-30
_40 1L N /L/ \\m
-50
-60
-70
Center 2.422 GHz 8 MHz/ Span 80 MHz
Jate: 05.MAR.2018 15:08:41
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Wi-Fi mode, 802.11n-HT40 Middle Channel (Antenna 0)
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
@Ref Lvl 0.20 dB VBW 300 kHz
30 dBm 36.23246433 MHz SUT 20 ms Unit dBm
30
10.5 pB Offegt v1|0T1] -9[.72 d@Bm
0. 4189603393 GHz
20 T[T [ 20 98
4. 3 MHz
10 Y2 |[T1] -3.88 dAn
0. 43451603 GHz
U 7
L0 3 .88 dBm 7
1 il
oo b A AL
-2g { ‘{
-30 / \
_40 s N
A YRIYNY
-50
-850
-70
Center 2.437 GHz B8 MHz/ Span B0 MHz

DJate:

05.MAR.2018 15:12:01

Wi-Fi mode, 802.11n-HT40 High Channel (Antenna 0)

1MA

Deliga 1 Lf1l RBW 100 kHz  RF Att 30 dB
Ref Lvl 0.52 dB VBW 300 kHz
30 dBm 36.23246433 IMHz SWT 20 ms Unit dBm
30
10.5 @B Offsgt V1 |IT1] -g|.84 dBm
2. 43396B33 GHz -
20 TT(TTTT B
36.23248493 MHz
10 v lr711 -31.99 dBg
2. 44951603 GHz
g 7
013,39 dBm v 1MA
1
~10 ) Q Qg o a I. L
| { v l
—20 / \
-30
0 1 ] .
WTRTAVLIAR i dinh
-50
60
-70
Center 2.452 GHz B8 MHz/ Span 80 MHz
Jate: 05.MAR.2018 15:15:03
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Wi-Fi mode, 802.11b Low Channel (Antenna 1)

¢ Delta 1 [T11] RBW 100 kHz RF Att 30 dB
¢’ Ref Lvl 1.70 dB VBW 300 kHz
30 dBm B.17635271 MHz SWT 10 ms Unit dBm
30,
10.5 @B Offse¢t vilrT13 ) ,3.;?,? ?Bm-
2.40795/180 GHz
20 T 70T 8
8.17635p71 MHz
10 voliT11 31 34 dBn
2 2.41107816 GHz
01 3.3}4 dBm ¥
0 duMWM My
T2 2056 dpm | 1MA
-10 / \
-20 ([ U‘\
-30 /
_40 ;ﬂmw.v/“ \“ /\thl\
PYNIW TVl AN
-50
-60
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Jate: 05.MAR.2018 15:22:30
Wi-Fi mode, 802.11b Middle Channel (Antenna 1)
& Delta 1 [Tt] RBW 100 kHz RF Att 30 dB
£>
> Ref Lvl -1.13 dB VBW 300 kHz
30 dBm 8.09619238 MHz SWT 10 ms Unit dBm
30
10.5 @B Offse¢t vilrT13 dBm
2 6 GHz A
20 T[T T T3 o8
5.09619P38 MHz
10 V2 IIT1] 3199 dBm
2 2.43655812 GHz
01 3.9B dBm ¥
0 IRTYAIZLLEVO TN
b2 [2.01 ofm | L AR
THAX 1MA
-20 f) ,A\
-30 J} \
—40 Mu/\‘/’\r mvm\tl,m
-50
-60
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Jate: 05.MAR.2018 15:25:27
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Wi-Fi mode, 802.11b High Channel (Antenna 1)

& Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
& Ret Lvl 1.85 dB VBW 300 kHz
30 dBm 817635271 MHz SUT 10 ms Unit dBm
ElY
10.5 pB Offset MEIREN -3[.23 dBm
L
2 45795[190 BHz
20 T 55 o8
5.17635p71 MHz
0 vo |[711 4l 38 gAm
TR . 2 2.46155812 GHz
. m
. JAMM MG |
—D2 [-1.62 dpm A 7 1
1MAX || 1MA

. il \
W\ B/

T A oy

50
60
-70
Center 2.4B62 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018 15:27:20
Wi-Fi mode, 802.11g Low Channel (Antenna 1)
& Delta 1 [T1] RBW 100 kHz RF Att 30 dB
4 Ret Lvi 2.20 dB VBW 300 kHz
30 dBm 15.23046092 MHz SWT 10 ms Unit dBm
30
10.5 @B Offse¢t vilrT13 80 dBm
~ |-
5 GHz
20 ' '
2T TTT] a8
1|5 .23046p92 MHz
10 v 17111 -1118 dBp
2.41332P65 GHz
2
0T =T T5 o8B~

1MAX MA’T 1 1MA
L 02| 7.18 dimﬁw b, |

-10 }

_20

/ L

-40
OO T WYL PR Ve AN I
-50
-60
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Jate: 05.MAR.2018 15:29:35
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Wi-Fi mode, 802.11g Middle Channel (Antenna 1)

Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl 2.52 dB VBW 300 kHz
30 dBm 15.15030060 MHz SWT 10 ms Unit dBm
30
10.5 fIB Offspt vi (T —7-57 cBn) gy
2.42942485 GHz
20 2T [TTT] 257 OB
15 . 15030060 MHz
10 Vo lIT11 —0l.53 dBm
2438321265 GHz
2
Q= t—8—3—dBr = -
1MAX M 1MA
D2 |-6.53 dBm L el
!
-10 / \
-20 / \
-30
_40 [ A“Il}'-j./ \
A Y AVHTTIEN
-50
-50
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.201B  15:32:18
Wi-Fi mode, 802.11g High Channel (Antenna 1)
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -0.14 dB VBW 300 kHz
30 dBm 15.15030060 MHz SWT 10 ms Unit dBm
30
10.5 fiB Of fopt vi [T -9 18 o8|
2.45450501 GHz
20 2T [TTTT O TZ7 o8
5. 15030060 MHz
10 vo 110 -0.09 dRm
2.46332P65 GHz
u] ol ﬂ_ [ E==] :’
IM !
1MAX 1MA
"% 15,09 dpm r}, AVM‘&
-10 / *\
-20 / \
-30
-4 Do '\lw‘\tm“w/ \“'wa
AN
-50
60
-70
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018  15:34:35
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Wi-Fi mode, 802.11n-HT20 Low Channel (Antenna 1)

& Delta 1 [T1] RBW 100 kHz  RF Att 30 9B
& Ret Lvl 0.29 dB VBW 300 kHz
30 dBm 14.82965932 MHz SUT 10 ms Unit dBm
0
10.5 pB Offset MEIREN -7.11 aBm
240482565 GHz -
20 (T | RS
fa.82965p32 nHz
0 vo 11117 0l 95 dBn
2.41332P65 GHz

UEoT—0p5 Bm =

1MAX 1 1 1MA
L 02 |-5.95 dpnm ,v,'/j “JL"LM 2

i | |
J \

[ VT TV e e WY NPRTOPE
-50)
-60)
-70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Jate: 05.MAR.2018 15:37:06

Wi-Fi mode, 802.11n-HT20 Middle Channel (Antenna 1)

Delta 1 [T1] RBW 100 kHz  RF Aftt 30 dB
@Ref Lvl 1.70 dB VBW 300 kHz
30 dBm 15.23046032 MHz SWT 10 ms Unit dBm
30
10.5 @B Offset v1|IT1] -7.66 dBm
0. 429421185 GHz A
0 2T T 70 a8
1|5.23046P32 MHz
10 VolrT1] 52 dRm

5 GHz

Of=t+—5~ B
1MAX ) ' | ! 1MA
D2 |-6.62 dPm _]'IMMWM A I\
Ik P

i | |
ol \,

-40 -
O AR il VIV P
-50
-B60
-70
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018 15:39:31
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Wi-Fi mode, 802.11n-HT20 High Channel (Antenna 1)

&2 Delta 1 [T1] RBW 100 kHz  RF Att 30 db
{5/ Ref Lyl 1.00 dB VBW 300 kHz
30 dBm 16. 11222445 MHz SWT 10 ms Unit dBm
30
10.5 @B Offsé¢t vilrT1g 2 dBm
2.45354309 GHz| -
20 TT(TTTT 00 o8
16. 112220445 MHz
10 v lr711 ol 20 dRn
1] 10 o=V g
1
1MAX 1 MM M 1MA
52 |-5.8 dB T j
il M
-0 / \
-20 \
-30
-4p ek ‘.,/\*j \LAL
AN
-50
-80
-70
Center 2.4B62 GHz 4 MHz/ Span 40 MHz
Date: 05.MAR.2018 15:41:25
Wi-Fi mode, 802.11n-HT40 Low Channel (Antenna 1)
y Delta 1 [T1] RBU 100 kHz  RF Att 30 dB
& Ret Lul -0.50 dB VBW 300 kHz
30 dBm 36.23246493 IMHz SWT 20 ms Unit dBm
30
10.5 ¢B Of fsgt Vi |IT1] ) :9.95 67| g
2.40380B61 GHz
2 2T T [ 5T a5
36.232464393 MHz
10 v r711 -4l 65 dBn
2. 41951F03 GHz
0 )
LI80X 4 |55 dBm Y MA
1 1
IVEL VYT LT AT
D) =0 .03 pom L
-20 \
-30 \
_40 | VM
AMVEREIN L N LY A AWM
-50
-60
-70
Center 2.422 GHz 8 MHz/ Span 80 MHz
Jate: 05.MAR.2018  16:16:57
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Wi-Fi mode, 802.11n-HT40 Middle Channel (Antenna 1)

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 0.08 dB VBW 300 kHz
30 dBm 36.23246483 MHz SWT 20 ms Unit dBm
30
10.5 ¢B Offogt Y1711 -10.37 dBm
2.41880B61 GHz
20 -
Al [TTTT 0.09 dB
q1. 193 MHz
10 V2 lIT1] 43 dBm
2.43451p03 GHz
0 =
HBRX 4 43 dBm +
o 44 WAy WAV
=[O -+ o Aa T4 s
-20 \
-30 \
~40fg n \,J‘l
AU AA MR
-50
-B60
-70
Center 2.437 GHz B8 MHz/ Span B0 MHz
DJate: 05.MAR.2018 16:20:47

Wi-Fi mode, 802.11n-HT40 High Channel (Antenna 1)

P Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
{5/ Ref Lyl -0.62 dB VBW 300 kHz
30 dBm 36.39278557 MHz SWT 20 ms Unit dBm
30
10.5 {iB Offsgt MUIREN -g|.73 dBn
2.43380PB61 GHz
20 TT(TTTT 057 5B
46.3927857 MHz|
i volr111 —4| 28 dBn
2.44951[503 GHz
0 p)
a4 DB dBm k-
1 2
10 co e o o A W‘l.l
- L o I
-20 /{ \
-30 N \
R S vy J\
EITWN TV ARy
-50
-60
-70
Center 2.452 GHz 8 MHz/ Span 80 MHz
Date: 05.MAR.2018 16:23:09

1MA

iMA
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FCC §15.247(b) (3) - MAXIMUM CONDUCTED OUTPUT POWER

Applicable Standard

According to FCC §15.247(b) (3), for systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power
measurement, compliance with the one Watt limit can be based on a measurement of the
maximum conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or is transmitting at a reduced power
level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

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 test equipment.

3. Add a correction factor to the display.

Power Sensor
EUT Attenuator

Test Data

Environmental Conditions

Temperature: 20 °C
Relative Humidity: 42 %
ATM Pressure: 95.7 kPa

* The testing was performed by Tom Tang on 2018-03-05.
Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table.
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Wi-Fi mode
Max Peak
Mode Channel Fr(.(;.'(\,nl:-;,),cy Conducte(ddg::)put Power (L%t:,l) (:.S::‘t)
Antenna 0 Antenna 1
Low 2412 17.40 15.63 19.61 30
802.11b Middle 2437 17.42 16.22 19.87 30
High 2462 17.31 16.54 19.95 30
Low 2412 17.83 16.16 20.09 30
802.11g Middle 2437 17.92 16.74 20.38 30
High 2462 17.83 17.10 20.49 30
Low 2412 17.76 16.09 20.02 30
S02T0 | Miadie 2437 17.91 16.38 20.22 30
High 2462 17.83 17.34 20.60 30
Low 2422 17.64 16.64 20.18 30
8(|)_|2.i.12)n_ Middle 2437 17.55 17.71 20.64 30
High 2452 17.58 17.24 20.42 30
Max
Frequency co%dul:cﬁdpﬁ“::e": 2 Total Limit
Mode Channel (MHz) ?dBm) (dBm) (dBm)
Antenna 0 Antenna 1
Low 2412 15.85 14.15 18.09 30
802.11b Middle 2437 15.96 14.87 18.46 30
High 2462 15.87 15.08 18.50 30
Low 2412 13.07 11.49 15.36 30
802.11g Middle 2437 13.22 12.07 15.69 30
High 2462 13.06 12.37 15.74 30
Low 2412 13.12 11.41 15.36 30
8(|)_|2T1210n Middle 2437 13.24 11.67 15.54 30
High 2462 13.15 12.64 15.91 30
Low 2422 10.39 9.35 12.91 30
0270 | midde 2437 10.26 9.78 13.04 30
High 2452 10.25 9.96 13.12 30

Note: The device employed Cyclic Delay Diversity (CDD) for 802.11 MIMO transmitting, per KDB 662911
D01 Multiple Transmitter Output v02r01, for power measurements on IEEE 802.11 devices:

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

So:

Directional gain = GANT + Array Gain = 3 dBi < 6.0dBi.

No power limit was reduced in MIMO mode.
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FCC §15.247(d) — 100 kHz BANDWIDTH OF FREQUENCY BAND EDGE

Applicable Standard

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

Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator 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 measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

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

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 Data

Environmental Conditions

Temperature: 20 °C
Relative Humidity: 42 %
ATM Pressure: 95.7 kPa

* The testing was performed by Tom Tang on 2018-03-05.
Test mode: Transmitting

Test Result: Compliance. Please refer to following plots.
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802.11b: Band Edge, Left Side (Antenna 0)

y/ Marker 2 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -3B8.43 dBn VBW 300 kHz
30 dBm 2.40000000 GHz SUT 12 ms Unit dBm
30
10.5 @B Offset vo[rTt) -36|. 43 dBm
2.40000p00 GHz
20 TTTTT] 537 a8
2. 41159118 GHz
10
1
. .AWMMUMWIJ
10 ,)Jv
-20
-30
—40
-50
-60
-70
Center 2.4 GHz 4.8 MHz/ Span 48 MHz
Date: 05.MAR.2018 14:32:43
802.11b: Band Edge, Right Side (Antenna 0)
& Marker 2 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -42.43 dBm VBW 300 kHz
30 dBm 2.48616733 GHz SWT 21.5 ms Unit dBm
30
10.5 @B Offsgt \ZA IRRN -42].43 dBm
2 .49616[733 GHz
20 14 AodBm . —
VTTTT] o[ 08 dBm
2.46152p05 GH:
10
L
! MMH
-10 u
-20 IM l‘
-40 \ 2
WWWWWWWW
-50
-60
-70
Center 2.4B835 GHz 8.6 MHz/ Span B6 MHz
Date: 05.MAR.2018 14:36:59
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802.11g: Band Edge, Left Side (Antenna 0)

¢ Marker 2 [T11] RBW 100 kHz RF Att 30 dB
¢’ Ref Lvl -37.50 dBm VBW 300 kHz
30 dBm 2.39956713 GHz SWT 12 ms Unit dBm
30
10.5 {B Of fogt v2|[T1] ~ -37/:60 d8n| g
2.39956/713 GHz
20 TTITTT] O[5 T o8
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L
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20 10 o0 / \\
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N U A A
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Jate: 05.MAR.2018 14:51:22
802.11g: Band Edge, Right Side (Antenna 0)
y/ Marker 2 [T1] RBU 100 kHz  RF Att 30 dB
é‘ Ref Lvl ~41.02 dBm VBW 300 kHz
30 dBm 2.48703307 GHz SWT 21.5 ms Unit dBm
30
10.5 {B Of fogt vo |[T1] > dBm
B ~ |-
| 2 ( GHz
20 2 TT(TTT] T OBn
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Jate: 05.MAR.2018 14:56:41
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802.11n-HT20 Band Edge, Left Side (Antenna 0)

P Marker 2 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -38.16 dBm VBW 300 kHz
30 dBm 2.39995180 GHz SWT 12 ms Unit dBm
30
10.5 @B Offsegt Y2 li71] -36]. 16 dBm
- I
£.33595/130 GHz
20 TTITTT] O 73 gEm
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Date: 05.MAR.2018 14:59:03
802.11n-HT20 Band Edge, Right Side (Antenna 0)
Marker 2 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -40.53 dBm VBW 300 kHz
30 dBm 2.49651202 GHz SWT 21.5 ms Unit dBm
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10.5 fB Offsgt v2 711 -4p[.53 dBm
2.43651p02 GHz| A
20 19 _do4pm
VIIITTI O /6 dBm
2.46324B50 GHz|
10

1
Y
1MAX rlﬂlLﬁlu&lAi44q 1MA
10
20 l
30

o
N

-40
ONAIAALA
AL WWW‘ WAy '
-50;
-60
-70
Center 2.4835 GHz 8.6 MHz/ Span 86 MHz
Date: 05.MAR.2018 15:03:37
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802.11n-HT40 Band Edge, Left Side (Antenna 0)

& Marker 2 [T1] RBU 100 kHz  RF Att 30 oB
Ref Lvl -35.22 dBm VBW 300 kHz
30 dBm 2.39991182 GHz SWT 22 ms Unit dBm
30
10.5 BB Offsgt S N
- B | |
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Date: 05.MAR.2018 15:10:55

802.11n-HT40 Band Edge, Right Side (Antenna 0)

Marker 2 [T1] RBW 100 kHz

@Ref Lvl

RF Att 30 dB

-40.55 dBm VBW 300 kHz
30 dBm 2.4B640381 GHz SWT 32 ms Unit dBm
30,
10.5 @B Of fsgt Y2 liT1] ) 7:4\];55 dBm-
2 .4BB40B81 GHz|
20 24 d3dBm
VITUTTT —4I'03 dBm|
2 .44953p08 GHz|
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Date: 05.MAR.2018 15:17:12
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802.11b: Band Edge, Left Side (Antenna 1)

y/ Marker 2 [T1] RBW 100 kHz  RF Att 30 dB
&9 Ret Lyl -39.60 dBm VBW 300 kHz
30 dBm 2.40000000 GHz SWT 12 ms Unit dBm
30
10.5 @B Offset vo[rTt) -39.60 dBm| g
2.40000pP00 GHz
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Date: 05.MAR.2018 15:24:01
802.11b: Band Edge, Right Side (Antenna 1)
& Marker 2 [T11] RBW 100 kHz  RF Att 30 dB
Ref Lvl -42 .66 dBm VBW 300 kHz
30 dBm 2.4B427555 GHz SWT 21.5 ms Unit dBm
30
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on 15 _d=dpq _ _
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15:28:40

8.6 MHz/

Span B6 MHz
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802.11g: Band Edge, Left Side (Antenna 1)

& Marker 2 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -39.25 dBm VBW 300 kHz
30 dBm 2.39802806 GHz SWT 12 ms Unit dBm
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Date: 05.MAR.2018 15:31:28
802.11g: Band Edge, Right Side (Antenna 1)
y/ Marker 2 [T1] RBW 100 kHz RF Att 30 dB
é’ Ref Lvl -41.54 dBm VBW 300 kHz
30 dBm 2.49513327 GHz SWT 21.5 ms Unit dBm
30
10.5 @B Offsé¢t volrT1] ’ ~’1'>l dBmE
2.49513 GHz
o0 20 dedenm i . - -
TTTTT] —O[ 28 dBm
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Date: 05.MAR.2018 15:36:05
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802.11n-HT20 Band Edge, Left Side (Antenna 1)

‘y Marker 2 [T1] RBW 100 kHz RF Att 30 dB
é’ Ref Lvl -33.75 dBm VBW 300 kHz
30 dBm 2.40000000 GHz SWT 12 ms Unit dBm
30,
10.5 pB Offspt volITL] -39. 75 dBm
) ’ Y
2.40000000 GHz
20 TTTTT] —I[ 05 Bn
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Date: 05.MAR.2018 15:38:47

802.11n-HT20 Band Edge, Right Side (Antenna 1)

‘9, Marker 200111 RBW 100 kHz  RF Att 30 dB
é’ Ref Lvl -41.07 dBm VBW 300 kHz
30 dBm 2.48841182 GHz SNT 21.5 ms Unit dBm
30
10.5 @B Of fsgt voliT11 -411.07 cBinf gy
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802.11n-HT40 Band Edge, Left Side (Antenna 1)

f/ Marker 2 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -34.33 dBm VBW 300 kHz
30 dBm 2.39891182 GHz SWT 22 ms Unit dBm
30
10.5 @B Of fsgt Yo 0TLl ) —34.?3 dBm -
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Date: 05.MAR.2018 16:19:36

802.11n-HT40 Band Edge, Right Side (Antenna 1)

& Marker 200011 RBW 100 kHz  RF Att 30 dB
Ref Lvl -41.439 dBm VBW 300 kHz
30 dBm 2.49246393 GHz SWT 32 ms Unit dBm
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10.5 @B Of fsgt Y2 |71l 4149 dBn| gy
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FCC §15.247(e) - POWER SPECTRAL DENSITY

Applicable Standard

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of this section. The same method of determining
the conducted output power shall be used to determine the power spectral density.

Test Procedure

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW = 3xRBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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Test Data

Environmental Conditions

Temperature: 20 °C
Relative Humidity: 42 %
ATM Pressure: 95.7 kPa

* The testing was performed by Tom Tang on 2018-03-05.

Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots

. Power( Spe(;tral D)ensity Total .
Mode Channel requency dBm/3kHz ota imit
(MHz) Antenna 0 Antenna 1 (dBm/3kHz) | (dBm/3kHz)
Low 2412 -8.40 -9.13 -5.74 7.99
802.11b Middle 2437 -8.40 -9.34 -5.83 7.99
High 2462 -8.53 -9.62 -6.03 7.99
Low 2412 -13.51 -15.24 -11.28 7.99
802.11g Middle 2437 -12.47 -14.51 -10.36 7.99
High 2462 -13.59 -13.12 -10.34 7.99
Low 2412 -13.97 -14.77 -11.34 7.99
8(:_'2.'.122)” Middle 2437 -13.13 -14.73 -10.85 7.99
High 2462 -13.29 -14.28 -10.75 7.99
Low 2422 -17.87 -18.14 -14.99 7.99
892707 | Miadie 2437 17.91 118.09 14.99 7.99
High 2452 -18.57 -18.50 -15.52 7.99

Note: The device employed Cyclic Delay Diversity (CDD) for 802.11 MIMO transmitting, per KDB 662911
D01 Multiple Transmitter Output v02r01, for power spectral density (PSD) measurements on the devices:

So:

Array Gain = 10 log(NANT/NSS) dB.

Directional gain = GANT + Array Gain = 3+10*log(2) =6.01dBi>6dBi
Power density Limit was reduced 0.01dB in MIMO mode.
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Power Spectral Density, 802.11b Low Channel (Antenna 0)

¢/ Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -8.40 dBm VBUW 10 kHz
30 dBm 2.412739133 GHz SWT 3.4 s Unit dBm
30
10.5 @B Offsg¢t Y [[T1] —B.f? ?Bm A
2.41279[133 GHz
20
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1 MW\/‘“’WM\ /NI MMM
-20 1 “k\
ol \‘}/Ju
-40)
-50
-60
-70
Center 2.412 GHz 1.215 MHz/ Span 12.15 MHz
Jate: 05.MAR.2018 14:32:21

Power Spectral Density, 802.11b Middle Channel (Antenna 0)

¢ Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
&5 Ret Lyl -B.40 dBm VBW 10 kHz
30 dBnm 2.43501558 GHz SWT 3.4 s Unit dBm
30
10.5 pB Offset MEIREN -8[. 40 oBm
o A
2.43501F58 GHz
20
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1MAX . 1MA
_10 T |

-20
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-40

-50

-B0)
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Center 2.437 GHz 1.215 MHz/ Span 12.15 MHz

Jate: 05.MAR.2018 14:34:20
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Power Spectral Density, 802.11b High Channel (Antenna 0)

¢ Marker 1 [T11] RBW 3 kHz RF Att 30 dB
“ Ref Lvl -B8.53 dBm VBW 10 kHz
30 dBm 2.46080069 GHz SWT 3.6 s Unit dBm
30
10.5 B Offsegt vilrT13 _gal.53 dBm A
2 .46080P6Y GHz
20

-20

wwaﬁf“«»\ W

~30fAN f
[\

-40

-50

-60)
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05.MAR.2018

1.287 MHz/

14:36:42

Span 12.87 MHz

Power Spectral Density, 802.11g Low Channel (Antenna 0)

& Marker 1 [T1] RBW 3 kHz RF Att 30 dB
4’ Ref Lvl ~13.51 dBm VBW 10 kHz
30 dBm 2.41297913 CGHz SWT 6.4 s Unit dBm
30
10.5 pB Offsgt MEIREE -13.51 dBm|
2.41237813 GHz
20
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8]
-10 -
ol W‘V\Aﬂ,@mﬂmﬁqﬁ% .
-30 J{f \
-40
i’ / \M
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05.MAR.2018

2.2725 MHz/

14:50:55

Span 22.725 MHz
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Power Spectral Density, 802.11g Middle Channel (Antenna 0)

¢ Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
&5 Ret Lyl ~12.47 dBm VBW 10 kHz
30 dBnm 2.43574762 GHz SWT 6.4 s Unit dBm
30
10.5 pB Offset MEIREN -12]. 47 dBm| gy
2.43574762 GHz
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Jate: 05.MAR.2018 14:54:17

Power Spectral Density, 802.11g High Channel (Antenna 0)

‘, Marker 1 [T1] RBUW 3 kHz  RF Att 30 dB
4’ Ref Lvl ~13.59 dBm VBW 10 kHz
30 dBm 2.45637568 CHz SWT 6.4 s Unit dBm
30
10.5 pB Offsgt MEIREE -13.59 dBm
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20
10
8]
-10
a0 | MM\I\L& A MM HMMM WW\WHMMM AMUA,
(UU\IW vy L AR vuw'\
-30
-40
W/ \N
-60
-70

DJate:

Center 2.462 GHz

05.MAR.2018

14:56:24

2.2725 MHz/

Span 22.725 MHz
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Power Spectral Density, 802.11n-HT20 Low Channel (Antenna 0)

y Marker 1 [T1] RBW 3 kHz RF Att 30 dB
“ Ref Lvl -13.87 dBm VBW 10 kHz
30 dBm 2.41228602 GHz SWT 6.4 s Unit dBm
30
10.5 ¢gB Offsgt Y1 [[T1] -13.97 dBm
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05.MAR.2018

2.2725 MHz/

14:58:46

Span 22.

725 MHz

Power Spectral Density, 802.11n-HT20 Middle Channel (Antenna 0)

& Marker 1 [T1] RBU 3 kHz RF Att 30 dB
Ref Lvl -13.13 dBn = 10 kHz
30 dBm 2.43734156 GHz SUT 6.4 s Unit dBm
30
10.5 B Offsgt MU IRER -13.13 dBm
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Power Spectral Density, 802.11n-HT20 High Channel (Antenna 0)

Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
{5 Ref Lvl -13.29 dBm VBW 10 kHz
30 dBm 2.46302467 GHz SWT 6.4 s Unit dBm
s e orrefe MEIRES -13].23 dBm
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Date: 05.MAR.2018 15:03:12

Power Spectral Density, 802.11n-HT40 Low Channel (Antenna 0)

y Marker 1 [T1] RBU 3 kHz RF Att 30 dB
¢‘ Ref Lvl -17.87 dBm VBW 10 kHz
30 dBm 2.42118313 GHz SWT  15.5 s Unit dBm
30
10.5 B Offsgt MU IRER -17.87 dBm
2.42118B13 GHz
20

n .

e i

L | |

L \
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-70
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Date: 05.MAR.2018 15:10:25

Span 54.345 MHz
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Power Spectral Density, 802.11n-HT40 Middle Channel (Antenna 0)

¢ Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
&5 Ret Lyl -17.91 dBm VBW 10 kHz
30 dBnm 2.43825244 GHz SWT  15.5 s Unit dBm
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1MA

Power Spectral Density, 802.11n-HT40 High Channel (Antenna 0)

¢ Marker 1 [T11] RBW 3 kHz RF Att 30 dB
“ Ref Lvl -18.57 dBm VBW 10 kHz
30 dBm 2.46196507 GHz SWT 15.5 s Unit dBm
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Power Spectral Density, 802.11b Low Channel (Antenna 1)

¢ Marker 1 [T11] RBW 3 kHz RF Att 30 dB
“ Ref Lvl -9.13 dBm VBW 10 kHz
30 dBm 2.41277456 GHz SWT 3.5 s Unit dBm
30
10.5 B Offsegt vilrT13 9. 13 dBm A
2. 41277456 GHz
20

-20

T

/j« |7
-8 AW\J/ \u/UW
—40)
-50
-60
-70
Center 2.412 GHz 1.227 MHz/ Span 12.27 MHz

Jate:

05.MAR.2018

15:23:41

Power Spectral Density, 802.11b Middle Channel (Antenna 1)

& Marker 1 [T11] RBW 3 kHz RF Att 30 dB
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30 dBm 2.43766959 GHz SWT 3.4 s Unit dBm
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Power Spectral Density, 802.11b High Channel (Antenna 1)

¢ Marker 1 [T11] RBW 3 kHz RF Att 30 dB
" Ref Lvl -3.62 dBm VBW 10 kHz
30 dBm 2.46117626 GHz SWT 3.5 s Unit dBm
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Power Spectral Density, 802.11g Low Channel (Antenna 1)

& Marker 1 [T1] RBW 3 kHz RF Att 30 dB
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Power Spectral Density, 802.11g Middle Channel (Antenna 1)

¢ Marker 1 [T11] RBU 3 kHz RF Att 30 dB
¢’ Ref Lvl -14.51 dBn = 10 kHz
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Power Spectral Density, 802.11n-HT20 Low Channel (Antenna 1)

& Marker 1 [T1] RBW 3 kHz RF Att 30 dB
£>
{3 Ref Lvl -14.77 dBn = 10 kHz
30 dBm 2.41139818 GHz SUT 6.2 s Unit dBm
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Power Spectral Density, 802.11n-HT20 Middle Channel (Antenna 1)
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Bay Area Compliance Laboratories Corp. (Chengdu)

Power Spectral Density, 802.11n-HT20 High Channel (Antenna 1)
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Power Spectral Density, 802.11n-HT40 Low Channel (Antenna 1)

y Marker 1 [T11] RBW 3 kHz RF Att 30 dB
" Ref Lvl -18.14 dBm VBW 10 kHz
30 dBm 2.42258888 GHz SWT 15.5 s Unit dBm
30
10.5 ¢B Offsgt Vi |IT1] -18[. 14 dBm
2.42259899 BHz
20
10
0
-10
1
o T,
-30 / L
-40 // \1
50 de N
'
50 P
-70
Center 2.422 GHz 5.4345 MHz/ Span 54.345 MHz

Date:

05.MAR.2018

16:19:04

Report No.: RSC180228001-0C

Page 69 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

Power Spectral Density, 802.11n-HT40 Middle Channel (Antenna 1)
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Power Spectral Density, 802.11n-HT40 High Channel (Antenna 1)
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