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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Chengdu XGimi Technology Co., Ltd., model number: GO3V (FCC ID: 2AFENGO03V)
or the "EUT" as referred to in this report was one LED Projector.

Mechanical Description of EUT

The EUT was measured approximately: 138 mm (L) x 135 mm (W) x 119 mm (H).
Rated input voltage: DC10.89V from rechargeable Li-ion battery or DC 17.5V from adapter.

AC/DC Adapter information:

Model: ADP-60HD B

Input: 100-240V AC, 50/60Hz, 1.5A
Output: 17.5V DC, 3.42A

Note: The products, test model: GO3V, multiple models: GO2V, G04V, GO5V, G06V, GO7V. Their
differences were presented in Product Difference Statement provided by the applicant of this report.
So, we selected model GO3V to fully test.

*All measurement and test data in this report was gathered from final production sample, serial number:
170825002/02 (assigned by the BACL, Chengdu). It may have deviation from any other sample. The EUT
supplied by the applicant was received on 2017-08-11, and EUT conformed to test requirement.

Objective

This report is prepared on behalf of Chengdu XGimi Technology 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 15.247 DSS submissions with FCC ID: 2AFENGO03V
FCC Part 15.407 NIl submissions with FCC ID: 2AFENGO03V
FCC Part 15.247 DTS submissions with FCC ID: 2AFENB914C

Report No.: RSC170825002C Page 4 of 71
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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 BACL to collect test data is located No. 5040, Huilongwan Plaza, No. 1,
Shawan Road, Jinniu District, Chengdu, Sichuan, China

BACL(Chengdu) is accredited by A2LA in accordance with the recognized international standard
ISO/IEC 17025, A2LA cert No.: 4324.01. The Federal communications commission has on file
and is listed under FCC Test Firm Registration No.: 910975.

BACL(Chengdu) has been fully described in reports on file and registered with the Innovation,
Science and Economic Development Canada under Registration Numbers: 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:
Channel Fre(lc\|nl|l-|ezl;cy Channel Frimﬂ;cy

1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437 - -

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

802.11b/g supports SISO, 802.11n supports SISO and MIMO mode. For Radiated Emission,
according to pretest, the worst case for 802.11b/g is antenna 1, the worst case for 802.11n is
MIMO mode. So 802.11b/g antenna 1 & 802.11n MIMO mode test data were recorded in the

report.

For Bluetooth LE mode, 40 channels are provided for testing:

Frequency Frequency
Channel (MHz2) Channel (MHz2)
0 2402 20 2442
1 2404
. . 38 2478
19 2440 39 2480

EUT was tested with channel 0, 19 and 39.

Equipment Modifications

No modification was made to the EUT tested.

Report No.: RSC170825002C
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EUT Exercise Software

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

following table:

Test Test Software
Mode Version RF Tool
Test Frequency 2412MHz 2437MHz 2462MHz
Data Rate CCK 1M CCK 1M CCK 1M
802.11b Power Level
Setting Antenna 0 Default Default Default
Power Level
Setting Antenna 1 Default Default Default
Test Frequency 2412MHz 2437MHz 2462MHz
Data Rate OFDM 6M OFDM 6M OFDM 6M
802.11g Power Level
Setting Antenna 0 Default Default Default
Power Level
Setting Antenna 1 Default Default Default
Test Frequency 2412MHz 2437MHz 2462MHz
Data Rate MCSO0 MCSO0 MCSO0
802.11n
HT20 Set?f:\v;e;{ul\-tee‘r,\ila 0 Default Default Default
Power Level
Setting Antenna 1 Default Default Default
Test Frequency 2402MHz 2440MHz 2480MHz
BLE Data Rate Default Default Default
Power Level
Setting Default Default Default
Duty Cycle information is below:
Ton Ton+off Duty Cycle
Mode (ms) (ms) (%)
802.11b 100 100 100
802.11g 1.41 1.44 97.92
802.11n-HT20 1.32 1.35 97.78
BLE 100 100 100
Report No.: RSC170825002C Page 7 of 71
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802.11b

Offs 10.5 dB * RBW 10 MHz
" Att 20 dB *VBW 10 MHz
Ref 20.5 dBm " SWT 100ms

k| [
Clrw 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

SGL1-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 10.0 ms/

Date: 4.SEF.2017 17:17:04
802.11g

Offs 10.5 dB * RBW 10 MHz
“ Att 30 dB “VBW 10 MHz D1[1] 1.69 dB
Ref 30.0 dBm * SWT 5ms 1.410000000 ms
[ M1[1] -21.48 dBm
1Pk 1.880000000 ms

20 r-‘|||
cl WWM W%WMM
w ‘M 1.440000000(|ms
mn

10 dBj

0 dBn ‘

-10 d@m

_20d-l|“ 1 ;g

SGL1-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 2.437 GHz 500.0 ps/

Date: &.5EP.2Z017 09:23:11
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Offs 10.5 dB " RBW 10 MHz
“ Att 30 dB “VBW 10 MHz D2[1] -0.64 dB
Ref 30.0 dBm Y SWT 5ms 1.350000000 ms
M1[1] -20.97 dBm
1Pk . 1.760000000 ms
cirw 130, 48m g T S A Jlra;.gg
R 1.320000D00 ms
10 dim
0 dBm }
-10 diBm
ML
_20d LLL %
SGL|-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 2.437 GHz 500.0 ps/

802.11n-HT20

Duty Cycle(worst case) of Bluetooth LE mode as follows:

®

Offs 10.5 dB

" Att 20 dB

1Pk
Clrw

Ref 20.5 dBm

* RBW 10 MHz
*VBW 10 MHz
" SWT 100ms

|

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz

10.0 ms/

Date: 4.5EF.2Z017 17:

17:04
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Support Equipment List and Details

Manufacturer Description Model

Serial Number

External 1/0 Cable

Cable Description Length (m) From

To

Adapter DC cable 1.70 Adapter

EUT

Block Diagram of Test Setup

AC power line conducted emission test

L.I.S.N.

Adapter | < | EUT

cm

Non-Conducting Table
80 cm Above Ground Plane

<——— 1 Meter

Y

1.5 Meters

A

Report No.: RSC170825002C
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Test Equipments List

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Conducted Emissions Test
Rohde & Schwarz o Test ESCS30 | 8368580016 | 2016-12-02 | 2017-12-01
Rohde & Schwarz L.I.S.N. ENV216 100018 2017-05-20 | 2018-05-19
Rohde & Schwarz PULSE LIMITER ESH3Z2 DE14781 2016-11-10 | 2017-11-09
N/A Conducted Cable NO.5 N/A N/A N/A
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
Radiated Emissions Test
Agilent Pre-Amplifier 8447D 2944A10442 | 2016-12-02 | 2017-12-01
Rohde & Schwarz EMI Test ESCI 100028 | 2017-05-20 | 2018-05-19
Receiver
Sunol Sciences Broadband JB3 A121808 | 2017-05-18 | 2020-05-17
Antenna
Rohde & Schwarz Spectrum FSEM30 100018 2017-05-18 | 2018-05-17
Analyzer
ETS Horn Antenna 3115 003-6076 2017-05-19 | 2020-05-18
A.H.Systems,inc Horn Antenna SAS-574 505 2016-12-02 | 2017-12-01
Mini-circuits Pre-Amplifier ZVA-183-S+ 771001215 2017-05-20 | 2018-05-19
. . QLW-
Quinstar Pre-Amplifier 18405536-J0 | 19964004001 | 2017-05-20 | 2018-05-19
. . . . BSF
Sinoscite.,Co Ltd Reject Band Filter 2402-2480MN 0898-005 2016-11-10 | 2017-11-09
INMET Attenuator N-6dB / 2016-11-10 | 2017-11-09
Semi-Anechoic
EMCT Chamber 966 N/A 2015-04-24 | 2018-04-23
RF Cable
N/A (below 1GHz) NO.1 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (below 1GHz) NO.4 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (above 1GHz) NO.2 N/A 2016-11-10 | 2017-11-09
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
RF Conducted Test
Spectrum
Rohde & Schwarz Analyzer FSL18 100180 2016-12-02 | 2017-12-01
. USB Wideband
Agilent Power Sensor U2021XA MY53320008 | 2016-12-02 | 2017-12-01
WEINSCHEL
ENGINEERING Attenuator 1A10dB AA4135 2016-11-10 | 2017-11-09
N/A RF Cable NO.3 N/A 2016-11-10 | 2017-11-09
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).

Report No.: RSC170825002C
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §15§2;Z(%1§1 13104 Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.207 (a) AC Line Conducted Emissions Compliance
§1 5§21055 2317%2)09 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.: RSC170825002C
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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/cmz) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 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 v05r02, 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/cm?);

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:

it §

< Su

Report No.: RSC170825002C Page 13 of 71
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Calculated Data:

MPE evaluation for single transmission:

Frequency | Antenna Gain c-gl,f,gi-cutzd Evaluation Power MPE
Mode Range Power Distance Density2 Limit )
(MHz) 1" 4Bi) | (numeric) | (dBm) | (mW) (&) () | kb
2412-2462 | 2.81 1.91 25.0 |316.23 20 0.120 1.0
WLAN 5180-5240 | 3.66 2.32 15.0 | 31.62 20 0.015 1.0
5745-5825 | 3.66 2.32 15.0 | 31.62 20 0.015 1.0
Bluetooth | 2402-2480 | 2.55 1.80 5.0 3.16 20 0.001 1.0

Note: Wi-Fi (2.4G) & Bluetooth or Wi-Fi (5G) &Bluetooth can transmit simultaneously.

MPE evaluation for simultaneous transmission:

The MPE evaluation is as below formula:

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

MPE evaluation (Worst case):

Wi-Fi (2.4G) &Bluetooth:

Max MPE of Wi-Fi (2.4G) + Max MPE of Bluetooth = 0.12/1+0.001/1=0.121<<1.0

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

standard.

Report No.: RSC170825002C
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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

The EUT used three internal FPC antennas and with I-PEX connector, two of them are for Wi-Fi
(2.4GHz/5GHz), the other is for Bluetooth, which were permanently attached, fulfill the
requirement of this section. Please refer to the EUT internal photos and the below table for detail.

Antenna Information

Antenna Antenna
Model Number Manufacturer Band Gain Antenna type Connector
ZHONGSHAN WiF 1 5 5gdB; _Omni- IPEX
AG-041533-1144 B&T 2.4GHz directional
FPC(26mm*25mm) TECHONOLOGY Wi-Fi _ Omni-
Co.,Ltd 5GHz 3.550Bi directional IPEX
ZHONGSHAN WiF 1 5 g1dBi _Omni- IPEX
AG-041533-1145 B&T 2.4GHz directional
FPC(42mm*7mm) TECHONOLOGY Wi-Fi . Omni-
Co.,Ltd 5GHz 3.66dBi directional IPEX
ZHONGSHAN
AG-041300-1146 B&T Bluetooth 2 554Bi Omni- IPEX
FPC(21.3mm*20.3mm) | TECHONOLOGY 2.4GHz ’ directional
Co.,Ltd

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 g o oo
a0
[
80cm
sy P
b ] " & Ll
~ N
-
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

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/W
150 kHz — 30 MHz 9 kHz

Report No.: RSC170825002C Page 16 of 71
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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: 28 °C
Relative Humidity: 50 %
ATM Pressure: 95.5 kPa

The testing was performed by Tom Tang on 2017-09-12.

Test Mode: Transmitting

Report No.: RSC170825002C

Page 17 of 71




Bay Area Compliance Laboratories Corp. (Chengdu)

Wi-Fi Mode

AC120V, 60 Hz, Line:

1007

901

801

701

601

Quasic Peak Limit

|
g
c 501
: oW »
o 401 ‘
301
20T
101
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 30M
Frequency in Hz
. . Corrected . ..
Frequency QuasiPeak Bandwidth Line Factor Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.186809 56.5 9.000 L1 15.3 7.7 64.2
0.196363 56.1 9.000 L1 15.1 7.7 63.8
0.250724 48.4 9.000 L1 14.5 13.3 61.7
4.731581 37.9 9.000 L1 13.5 18.1 56.0
16.381575 45.3 9.000 L1 14.9 14.7 60.0
17.742412 46.1 9.000 L1 15.0 13.9 60.0
. Corrected . ..
Frequency Average Bandwidth Line Factor Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.195386 41.6 9.000 L1 15.1 12.2 53.8
0.196363 41.5 9.000 L1 15.1 12.2 53.8
0.516743 33.3 9.000 L1 13.4 12.7 46.0
0.565280 33.4 9.000 L1 13.4 12.6 46.0
17.478915 36.5 9.000 L1 15.0 13.5 50.0
19.998533 36.3 9.000 L1 15.2 13.7 50.0
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AC120 V, 60 Hz, Neutral:

100T
0T
80T

70T

60'i~\ | Quasic Peak Limit

50T ’ ’

407

Level in dBp

301

201

0 t ——+—t—+—+— t ——+———— t d

150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Frequency QuasiPeak Bandwidth Line c::gg fd Margin Limit

(MHz) (dBuV) (kHz) (dB) (dB) (dBpV)
0.188682 57.1 9.000 N 15.2 7.0 64.1
0.198331 55.8 9.000 N 15.0 7.9 63.7
0.250724 47.3 9.000 N 14.5 14.4 61.7
0.257055 46.8 9.000 N 14.4 14.8 61.5
16.381575 45.5 9.000 N 14.9 14.5 60.0
17.742412 46.7 9.000 N 15.0 13.3 60.0
. Corrected . .

Frequency Average Bandwidth Line Factor Margin Limit

(MHz) (dBuV) (kHz) (dB) (dB) (dBpV)
0.194414 415 9.000 N 15.1 124 53.8
0.199323 404 9.000 N 15.0 13.3 53.6
0.516743 32.9 9.000 N 13.4 13.1 46.0
0.565280 33.2 9.000 N 13.4 12.8 46.0
17.478915 37.5 9.000 N 15.0 12.5 50.0
17.742412 373 9.000 N 15.0 12.7 50.0

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

Report No.: RSC170825002C Page 19 of 71




Bay Area Compliance Laboratories Corp. (Chengdu)

BLE Mode

AC120V, 60 Hz, Line:

100T

0T

80T

70T

601

Quasic Peak Limit

5.
T sof &
T 7 > ¢
3 071
301
20T
10T
0 t t t —+—— t t t t t +—+— t t {
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) (dBpV)
0.188682 59.5 9.000 L1 15.2 4.6 64.1
0.200319 57.8 9.000 L1 15.0 5.8 63.6
0.248235 49.8 9.000 L1 14.5 12.0 61.8
0.255776 50.2 9.000 L1 14.4 11.3 61.6
14.389247 43.6 9.000 L1 14.6 16.4 60.0
18.930908 44.8 9.000 L1 15.1 15.2 60.0
Frequency Average Bandwidth Line c?:::g: fd Margin Limit
(MHz) (dBpV) (kHz) (dB) (dB) (dBpV)
0.193446 43.3 9.000 L1 15.1 10.6 53.9
0.196363 42.9 9.000 L1 15.1 10.9 53.8
0.516743 33.2 9.000 L1 13.4 12.8 46.0
0.565280 32.7 9.000 L1 13.4 13.3 46.0
19.998533 371 9.000 L1 15.2 12.9 50.0
20.503521 36.4 9.000 L1 15.3 13.6 50.0
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AC120V, 60 Hz, Neutral:

100T
90T
80T

07T

Quasic Peak Limit

60:’\

§ -
c 50T
s T »
8 g0t
301
201
101
0 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 . i
Frequency QuasiPeak Bandwidth Line Factor Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.174210 54.1 9.000 N 15.5 10.6 64.8
0.176836 54.6 9.000 N 15.5 10.0 64.6
0.186809 56.5 9.000 N 15.3 7.7 64.2
0.197344 56.2 9.000 N 15.1 7.6 63.7
17.478915 46.8 9.000 N 15.0 13.2 60.0
18.190430 45.8 9.000 N 15.1 14.2 60.0
Frequency Average Bandwidth Line Ctla:rretcted Margin Limit
(MHz) (dBuV) (kHz) :;’B‘)” (dB) (dBuV)
0.192484 41.7 9.000 N 15.2 12.2 53.9
0.196363 41.2 9.000 N 15.1 12.5 53.8
0.516743 32.7 9.000 N 13.4 13.3 46.0
0.565280 32.5 9.000 N 13.4 13.5 46.0
17.478915 37.9 9.000 N 15.0 12.1 50.0
17.742412 37.3 9.000 N 15.0 12.7 50.0
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& | 3m
Support Units . -l /
Turn Table
JR— /
0.83m 1
Ground Plane
Test Rgceiveg\"‘
\\\\
A ]ooo a
oo g I
Above 1GHz:

l-dm
Variahle

/

EUT & [ im
Support Unir.ai

|—Il—_|~ ,_,Tur:n Tahle
e
15m |}

i

Ground Plane

Test Receiver

Id

f(
i
co
oo
Qo
L ]

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 & Spectrum Analyzer Setup were set
with the following configurations:

Frequency Range RBW Video B/W IF B/W 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 1T <98% AV

Note: T is 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: 29 °C
Relative Humidity: 55 %
ATM Pressure: 95.5 kPa

* The testing was performed by Tom Tang on 2017-09-12.

Test Mode: Transmitting
Wi-Fi Mode
30 MHz to 1 GHz

70T
60T

50T

>
8 40 J ’ *
é L
2 307
T
20T
10T
0 t t t t t t t t t t t {
30M 50 60 80  100M 200 300 400 1G
Frequency in Hz
. . . Corrected . .
Frequency | QuasicPeak Height Polarization Azimuth Factor Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dBpV/m)
(dB/m)
392.416250 40.9 100.0 H 246.0 -9.0 *5.1 46.0
394.962500 40.7 150.0 H 238.0 -9.0 *5.3 46.0
399.691250 41.0 170.0 H 238.0 -8.9 *5.0 46.0
404.420000 41.1 100.0 H 229.0 -8.8 *4.9 46.0
407.936250 42.4 200.0 H 246.0 -8.8 *3.6 46.0
600.117500 425 100.0 \% 354.0 -4.8 *3.5 46.0

*Within measurement uncertainty!
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Above 1 GHz

802.11b Mode (SISO)

Receiver Rx Antenna if
AR Reading | Measurement Polar Factor CI‘;';': A“E;F:i':er K:";ﬁ:‘t'zz Limit ST
MHz dBuVv PK/AV H/V (dB/m) dB dB dBpV/m dBpV/m dB
frequency: 2412MHz
2412 78.62 PK H 28.74 3.00 0.00 110.36 N/A N/A
2412 7413 AV H 28.74 3.00 0.00 105.87 N/A N/A
2412 68.27 PK Vv 28.74 3.00 0.00 100.01 N/A N/A
2412 63.86 AV \% 28.74 3.00 0.00 95.60 N/A N/A
2390 32.87 PK H 28.67 3.00 0.00 64.54 74.00 9.46
2390 19.89 AV H 28.67 3.00 0.00 51.56 54.00 *2.44
4824 39.91 PK H 33.91 5.11 26.87 52.06 74.00 21.94
4824 34.69 AV H 33.91 5.11 26.87 46.84 54.00 7.16
7236 33.09 PK H 36.43 6.18 26.36 49.34 74.00 24.66
7236 19.51 AV H 36.43 6.18 26.36 35.76 54.00 18.24
frequency: 2437MHz
2437 77.84 PK H 28.81 3.00 0.00 109.65 N/A N/A
2437 73.43 AV H 28.81 3.00 0.00 105.24 N/A N/A
2437 67.93 PK \Y, 28.81 3.00 0.00 99.74 N/A N/A
2437 63.50 AV V 28.81 3.00 0.00 95.31 N/A N/A
4874 40.09 PK H 34.05 5.09 26.87 52.36 74.00 21.64
4874 35.04 AV H 34.05 5.09 26.87 47.31 54.00 6.69
7311 33.05 PK H 36.54 6.21 26.40 49.40 74.00 24.60
7311 20.79 AV H 36.54 6.21 26.40 37.14 54.00 16.86
frequency: 2462MHz
2462 7712 PK H 28.89 2.99 0.00 109.00 N/A N/A
2462 72.94 AV H 28.89 2.99 0.00 104.82 N/A N/A
2462 68.02 PK \% 28.89 2.99 0.00 99.90 N/A N/A
2462 63.58 AV \% 28.89 2.99 0.00 95.46 N/A N/A
2483.5 31.86 PK H 28.95 2.99 0.00 63.80 74.00 10.20
2483.5 19.17 AV H 28.95 2.99 0.00 51.11 54.00 *2.89
4924 40.66 PK H 34.19 5.07 26.88 53.04 74.00 20.96
4924 35.92 AV H 34.19 5.07 26.88 48.30 54.00 5.70
7386 33.48 PK H 36.64 6.25 26.43 49.94 74.00 24.06
7386 22.26 AV H 36.64 6.25 26.43 38.72 54.00 15.28

*Within measurement uncertainty!

Report No.: RSC170825002C

Page 25 of 71




Bay Area Compliance Laboratories Corp. (Chengdu)

802.11g Mode (SISO)

Frequency Receiver Rx Antenna Clable Amplifier | Corrected | . . Margin
Reading | Measurement | Polar Factor S5 Gain Amplitude
MHz dBpv PK/IAV HV | (dBim) | dB dB dBuV/im | dBuV/im dB
frequency: 2412MHz
2412 78.76 PK H 28.74 3.00 0.00 110.50 N/A N/A
2412 68.77 AV H 28.74 3.00 0.00 100.51 N/A N/A
2412 66.58 PK \% 28.74 3.00 0.00 98.32 N/A N/A
2412 56.52 AV \% 28.74 3.00 0.00 88.26 N/A N/A
2390 36.86 PK H 28.67 3.00 0.00 68.53 74.00 547
2390 20.09 AV H 28.67 3.00 0.00 51.76 54.00 *2.24
4824 36.14 PK H 33.91 5.11 26.87 48.29 74.00 25.71
4824 22.26 AV H 33.91 5.11 26.87 34.41 54.00 19.59
7236 32.01 PK H 36.43 6.18 26.36 48.26 74.00 25.74
7236 15.67 AV H 36.43 6.18 26.36 31.92 54.00 22.08
frequency: 2437MHz
2437 78.18 PK H 28.81 3.00 0.00 109.99 N/A N/A
2437 67.94 AV H 28.81 3.00 0.00 99.75 N/A N/A
2437 67.19 PK \% 28.81 3.00 0.00 99.00 N/A N/A
2437 57.21 AV \% 28.81 3.00 0.00 89.02 N/A N/A
4874 36.89 PK H 34.05 5.09 26.87 49.16 74.00 24.84
4874 22.73 AV H 34.05 5.09 26.87 35.00 54.00 19.00
7311 32.30 PK H 36.54 6.21 26.40 48.65 74.00 25.35
7311 16.73 AV H 36.54 6.21 26.40 33.08 54.00 20.92
frequency: 2462MHz
2462 77.62 PK H 28.89 2.99 0.00 109.50 N/A N/A
2462 67.49 AV H 28.89 2.99 0.00 99.37 N/A N/A
2462 68.17 PK \% 28.89 2.99 0.00 100.05 N/A N/A
2462 58.10 AV \% 28.89 2.99 0.00 89.98 N/A N/A
2483.5 33.01 PK H 28.95 2.99 0.00 64.95 74.00 9.05
2483.5 19.51 AV H 28.95 2.99 0.00 51.45 54.00 *2.55
4924 37.76 PK H 34.19 5.07 26.88 50.14 74.00 23.86
4924 23.71 AV H 34.19 5.07 26.88 36.09 54.00 17.91
7386 32.77 PK H 36.64 6.25 26.43 49.23 74.00 24.77
7386 18.34 AV H 36.64 6.25 26.43 34.80 54.00 19.20

*Within measurement uncertainty!
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802.11n-HT20 Mode (MIMO)

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 79.54 PK H 28.74 3.00 0.00 111.28 N/A N/A
2412 68.36 AV H 28.74 3.00 0.00 100.10 N/A N/A
2412 66.95 PK \Y 28.74 3.00 0.00 98.69 N/A N/A
2412 56.35 AV \Y 28.74 3.00 0.00 88.09 N/A N/A
2390 38.89 PK H 28.67 3.00 0.00 70.56 74.00 *3.44
2390 21.08 AV H 28.67 3.00 0.00 52.75 54.00 *1.25
4824 38.21 PK H 33.91 5.11 26.87 50.36 74.00 23.64
4824 22.26 AV H 33.91 5.1 26.87 34.41 54.00 19.59
7236 32.41 PK H 36.43 6.18 26.36 48.66 74.00 25.34
7236 17.23 AV H 36.43 6.18 26.36 33.48 54.00 20.52
frequency: 2437MHz
2437 79.58 PK H 28.81 3.00 0.00 111.39 N/A N/A
2437 67.81 AV H 28.81 3.00 0.00 99.62 N/A N/A
2437 71.09 PK V 28.81 3.00 0.00 102.90 N/A N/A
2437 57.43 AV Vv 28.81 3.00 0.00 89.24 N/A N/A
4874 37.70 PK H 34.05 5.09 26.87 49.97 74.00 24.03
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 18.03 AV H 36.54 6.21 26.40 34.38 54.00 19.62
frequency: 2462MHz
2462 79.22 PK H 28.89 2.99 0.00 111.10 N/A N/A
2462 67.12 AV H 28.89 2.99 0.00 99.00 N/A N/A
2462 74.71 PK \% 28.89 2.99 0.00 106.59 N/A N/A
2462 57.97 AV \% 28.89 2.99 0.00 89.85 N/A N/A
2483.5 34.47 PK H 28.95 2.99 0.00 66.41 74.00 7.59
2483.5 19.82 AV H 28.95 2.99 0.00 51.76 54.00 *2.24
4924 36.99 PK H 34.19 5.07 26.88 49.37 74.00 24.63
4924 22.26 AV H 34.19 5.07 26.88 34.64 54.00 19.36
7386 33.57 PK H 36.64 6.25 26.43 50.03 74.00 23.97
7386 18.34 AV H 36.64 6.25 26.43 34.80 54.00 19.20

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

802.11b Mode: Low Channel_Horizontal_1GHz-18GHz

® Marker 1 [T1] REW 1 MH= EF Attt a0 dB
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Marker 1 [T1] EEW 1 MEz REF Att 0 dB

Ref Lvl 58,53 dBuv VEW 3 MEz

97 dBpv 24.92985972 GH=z SWT 70 m= Unit dBpV
4

Ex

B

40-PE
70|

40—, Mm#J‘Hjulﬁihwu;vﬂ*x_qtAﬂ»ﬁﬁm;
WWW‘UM
P
R AR M_\—»—\._—‘HM_J - '-N\—

40— | AP =l
z
10

Center 21.5 GHz F00 MHEHzZS Span 7 GHz

Report No.: RSC170825002C

Page 28 of 71




Bay Area Compliance Laboratories Corp. (Chengdu)

802.11b Mode: Low Channel_Vertical_1GHz-18GHz

Marker 1 [T1] REW 1 MH= EF Attt a0 dB
@E{Ef Lvl 57.90 dBuv VBW 3 MH=z

97 dBuv 2.39679359 GH:z SWT 170 m= Unit dBuv
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BLE Mode
30 MHz to 1 GHz

80T
701
60T

50T

s 7 | ¥
2 40 | " ¢
é L
2 307
20T
10T
0 t ———— t t t t ———— i
30M 50 60 80  100M 200 300 400 500 800 1G
Frequency in Hz
Frequency | QuasicPeak Height Polarization Azimuth Cclx:rarstcot fd Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dB) (dBpV/m)
(dB/m))
351.918750 40.6 100.0 H 230.0 -9.9 *5.4 46.0
393.750000 40.7 100.0 H 238.0 -9.0 *5.3 46.0
394.841250 40.8 150.0 H 238.0 -9.0 *5.2 46.0
408.057500 41.2 100.0 H 264.0 -8.8 *4.8 46.0
575.988750 40.5 175.0 H 13.0 -5.3 *5.5 46.0
599.996250 44.0 100.0 \Y, 0.0 -4.9 *3.0 46.0

*Within measurement uncertainty!
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Above 1 GHz
Frequency Recelver Rx Antenna Clable Amplifier | Corrected Limit Margin
Reading | Measurement | Polar Factor GSS Gain Amplitude
MHz dBuVv PK/AV HIV (dB/m) dB dB dBuV/m dBuV/m dB
frequency: 2402MHz
2402 63.42 PK H 28.71 3.00 0.00 95.13 N/A N/A
2402 58.52 AV H 28.71 3.00 0.00 90.23 N/A N/A
2402 59.76 PK \% 28.71 3.00 0.00 91.47 N/A N/A
2402 55.53 AV \% 28.71 3.00 0.00 87.24 N/A N/A
2390 29.89 PK H 28.67 3.00 0.00 61.56 74.00 12.44
2390 16.32 AV H 28.67 3.00 0.00 47.99 54.00 6.01
4804 36.30 PK H 33.85 5.12 26.87 48.40 74.00 25.60
4804 19.46 AV H 33.85 512 26.87 31.56 54.00 22.44
7206 32.37 PK H 36.39 6.16 26.35 48.57 74.00 25.43
7206 18.40 AV H 36.39 6.16 26.35 34.60 54.00 19.40
frequency: 2440MHz
2440 66.07 PK H 28.82 3.00 0.00 97.89 N/A N/A
2440 60.89 AV H 28.82 3.00 0.00 92.71 N/A N/A
2440 57.60 PK \% 28.82 3.00 0.00 89.42 N/A N/A
2440 53.08 AV \% 28.82 3.00 0.00 84.90 N/A N/A
4880 35.86 PK H 34.06 5.09 26.87 48.14 74.00 25.86
4880 20.26 AV H 34.06 5.09 26.87 32.54 54.00 21.46
7320 32.84 PK H 36.55 6.22 26.40 49.21 74.00 24.79
7320 20.18 AV H 36.55 6.22 26.40 36.55 54.00 17.45
frequency: 2480MHz
2480 64.51 PK H 28.94 2.99 0.00 96.44 N/A N/A
2480 59.78 AV H 28.94 2.99 0.00 91.71 N/A N/A
2480 58.61 PK \% 28.94 2.99 0.00 90.54 N/A N/A
2480 53.35 AV \% 28.94 2.99 0.00 85.28 N/A N/A
2483.5 32.69 PK H 28.95 2.99 0.00 64.63 74.00 9.37
2483.5 18.67 AV H 28.95 2.99 0.00 50.61 54.00 *3.39
4960 35.49 PK H 34.29 5.05 26.88 47.95 74.00 26.05
4960 20.89 AV H 34.29 5.05 26.88 33.35 54.00 20.65
7440 32.67 PK H 36.72 6.27 26.45 49.21 74.00 24.79
7440 19.47 AV H 36.72 6.27 26.45 36.01 54.00 17.99

*Within measurement uncertainty!

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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Please refer to the below pre-scan plot of worst case:

Low Channel_Horizontal_1GHz-18GHz
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Low Channel_Vertical_1GHz-18GHz

Marker 1 [T1]) RBW 1 MHE=z RF Att 0 dB
®RPF Lvl 49.24 dBuv VEW 3 MHz
a7 :1!’.1:'-3 2.396 SWT 170 m= Unit :1I’.1'.‘J
-
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Reject Band Filter 7
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5
N N e e o
adl L] TDE

A

Start 1 GHz 1.7 GHzS Stop 18 GH=z

Low Channel_Vertical_18GHz-25GHz

Marker 1 [T1] 1 ME=z EF ALt 0 dB
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Ex

8

40-FE
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Co-location evaluation data

2.4 GHz Wi-Fi & Bluetooth work simultaneously (Worst Case).
30 MHz to 1 GHz

80T

70T

60T

50T

s I (24
B 40
201
101
0 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 q A
Frequency QuasicPeak Height e Azimuth Margin Limit
(MHz) (dBuV/m) (cm) | Polarization | " ) ;a;,‘;; (dB) | (dBuVim)
403.450000 43.8 100.0 H 255.0 -8.9 *2.2 46.0
404.420000 43.5 165.0 H 248.0 -8.8 *2.5 46.0
405.753750 44.5 100.0 H 255.0 -8.8 *1.5 46.0
408.057500 44 .2 200.0 H 248.0 -8.8 *1.8 46.0
552.102500 44.0 150.0 H 3.0 -5.7 *2.0 46.0
599.996250 443 100.0 Y 0.0 -4.9 *1.7 46.0

*Within measurement uncertainty
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Above 1 GHz
Receiver Rx Antenna ifi
Frequency Reading | Measurement | Polar | Factor Clzglse Argz‘lil'f‘ler X’C',‘rprﬁf‘:zz Limit Margin
MHz dBupVvV PK/AV H/V | (dB/m) | dB dB dBuV/m | dBpV/m dB
1343.00 56.55 PK \Y 2462 | 245 | 26.48 57.14 74.00 16.86
1343.00 32.92 AV \Y 2462 | 245 | 26.48 33.51 54.00 20.49
1750.00 49.40 PK Vv 26.25 | 2.86 | 26.58 51.93 74.00 22.07
1750.00 30.27 AV Y 26.25 | 2.86 | 26.58 32.80 54.00 21.20
2110.00 44.48 PK Vv 2783 | 3.04 | 26.84 48.51 74.00 25.49
2110.00 31.32 AV Vv 27.83 | 3.04 | 26.84 35.35 54.00 18.65
1343.00 55.62 PK H 2462 | 245 | 26.48 56.21 74.00 17.79
1343.00 34.64 AV H 2462 | 245 | 26.48 35.23 54.00 18.77
1820.00 45.04 PK H 26.60 | 2.91 26.64 47.91 74.00 26.09
1820.00 24.47 AV H 26.60 | 2.91 26.64 27.34 54.00 26.66
2206.00 42.92 PK H 28.12 | 3.03 | 26.85 47.22 74.00 26.78
2206.00 28.12 AV H 28.12 | 3.03 | 26.85 32.42 54.00 21.58
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: 26 ~ 27 °C
Relative Humidity: 58 ~ 62 %
ATM Pressure: 95.3 ~ 95.5 kPa

* The testing was performed by Tom Tang on 2017-09-04 & 2017-09-06.

Test Mode: Transmitting

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

Wi-Fi mode
Frequency 6dB OBW Limit
Mode Channel (MHz)
Lz Antenna 0 | Antenna 1 Ll
Low 2412 9.02 9.02 20.50
802.11b Middle 2437 9.02 9.02 20.50
High 2462 9.02 9.02 20.50
Low 2412 16.37 16.37 20.50
802.11g Middle 2437 16.37 16.37 20.50
High 2462 16.37 16.37 20.50
Low 2412 17.65 17.65 20.50
802.11n -
HT20 Middle 2437 17.65 17.65 20.50
High 2462 17.65 17.65 20.50
BLE mode
Frequency 6dB OBW Limit
Mode Channel (MHz2) (MHz) (MHz2)
Low 2402 0.72 20.50
BLE Middle 2440 0.72 20.50
High 2480 0.71 20.50
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Wi-Fi mode, 802.11b Low Channel (Antenna 0)

Offs 10.5 dB
“ Att 20 dB
Ref 20.0 dBm

* RBW 100 kHz
* VBW 300 kHz
SWT Sms

D1[1]

-0.05 dB
9.022000000 MHz

1Pk ‘
10 dBm
Max m

M1[1]

-0.53 dBm
2.407449000 GHz

G-dBrm D2

-10 dBm

D1 S.QIEO dBm

M1
-0.050 dBm 'M

Mg, bi

-20 dBm

-30 dBm

-40 dBm

WAl

-50 dBm

b | A/
4

-60 dBm

-70 dBm

|

CF 2.412 GHz

Span 40.0 MHz

Date: ©.SEF.Z2017 10:

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

Offs 10.5 dB
“ Att 20 dB
Ref 20.0 dBm

* RBW 100 kHz
* VBW 300 kHz
SWT Sms

D1[1]

-1.36 dB
9.022000000 MHz

1Pk ‘
10 dBm
Max m

M1[1]

0.52 dBm)|
2.432449000 GHz

0B

-10 dBm

D1 5.??0 dBnr
D2 -0.300 dBmm

F; 1)A}i}{ rtl&kthjl

-20 dBm

/!

-30 dBm

[

=

YN

-60 dBm

-70 dBm

CF 2.437 GHz

Span 40.0 MHz

Date: ©.SEF.2017

10:08:38
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Wi-Fi mode, 802.11b High Channel (Antenna 0)

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

* RBW 100 kHz
* VBW 300 kHz
SWT 5ms

0.03 dB
9.022000000 MHz

D1[1]

1Pk [

Mi[1] ~0.56 dBm

2.457449000 GHz

Max 10 dBm

O-dBm D2

-10 dBm

D1 5.9i>0dBm m W
-0.070 dBm—¥

A b

-20 dBm

A

-30 dBm

-40 B Mo

-50 dBm

VA

-60 dBm

-70 dBm

CF 2.462 GHz

Span 40.0 MHz

Date: 6.

SEP.2017 10:

06:44

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

®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] 0.90 dB
Ref 20.0 dBm SWT 5ms 16.367000000 MHz
Mi[1] ~4.13 dBm
2.403776000 GHz
1P 1410 dBm
Max
D1 1.630dB
0 dBmd i rN?HI]‘ 3 [IIi]l
D2 -4.370 dEBm
-10 dBm hjl \
-20 dBm JJ«} n\
_30 dBI” )}{
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 40.0 MHz
Date: 6.SEP.2017 10:11:17
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Wi-Fi mode, 802.11g Middle Channel (Antenna 0)

Offs 10.5 dB ¥ RBW 100 kHz
“ Att 20 dB Y VBW 300 kHz D1[1] 0.67 dB
Ref 20.0 dBm SWT 5nms 16.367000000 MHz
| M1[1] -3.67 dBm
1Pk 10 4B 2.428776000 GHz
dom
Max
OdBmml.e]}'UdBm? T s =
D2 -4.030 dBm ———
-10 dBrl'n JJ \h
-20 dBlin Irf[ \
=30 dBm !f‘
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 40.0 MHz
Date &.SEF 10:1

Wi-Fi mode, 802.11g High Channel (Antenna 0)
®

Offs 10.5 dB ¥ RBW 100 kHz
“ Att 20 dB Y VBW 300 kHz D1[1] 1.08 dB
Ref 20.0 dBm SWT 5nms 16.367000000 MHz
| M1[1] -3.51 dBm|
1Pk 10 4B 2.453776000 GHz
dom
Max
D1 2.230dBrpT—1 1§ i T T ;P
0 dBm T Tl ~ -
D2 -3.770 3Bm I AT

o \
17 S

by

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 40.0 MHz
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Wi-Fi mode, 802.11n-HT20 Low Channel (Antenna 0)

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] 1.35 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
[ M1[1] -4.57 dBm
2.403138000 GHz
1PK 110 dBm
Max
D1 1.680 dBy
0 dBmA 50 dRH— by ¢
D2 43207 B einr slhiche W-\-
-10 dBm f] \1‘
-20 dBm 5

-30 dBm

/

 oitilnd

-50 dBm

-60 dBm

-70 dBm

CF 2412 G

Hz

Span 40.

0 MHz

Date: 6.

SEFP.2017

10:

15:25

Wi-Fi mode, 802.11n-HT20 Middle Channel (Antenna 0)

®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz D1[1] 1.67 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
Mi[1] ~4.98 dBm
2.428138000 GHz
1Pk 110 dBm
Max
D1 1.740 dB;
0 dBmd ; Bt — n 1 I-u‘. -
D2 -4.260%dBm @.I T
-10 dBm j \1
-20 dBm

/

)

-50 dBm

-30 dB||u Jf

-60 dBm

-70 dBm

CF 2.437 GHz

Span 40.0 MHz

Date

&.5EP.2017

10:16:43
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Wi-Fi mode, 802.11n-HT20 High Channel (Antenna 0)

®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz D1[1] 0.52 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
Mi[1] ~3.94 dBm
;gi 10 dBm 2.453138000 GHz

OdBm—Dl l.E?DdEMl E]LMIL\, 1

D2 -4.140%dBm

-10 dBm 'J{
-20 dBm

/

|

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 40.0 MHz

Date: G.SEP.2017 10:17:51

Wi-Fi mode, 802.11b Low Channel (Antenna 1)

Offs 10.5 dB * RBW 100 kHz
At 20 dB * VBW 300 kHz D1[1] 0.26 dB
Ref 20.0 dBm SWT 5ms 9.022000000 MHz
[ M1[1] Z0.25 dBm
2.407449000 GHz
:1‘;2 10 dBm
D1 5.860 dBm T 2
g-dBm+—D2 -0.140 dBm—
-10 dBm fu Ul\
-20 dBT H
_30 dBI” M
a0 st ! A
7 YA
-50 dBm
-60 dBm
-70 dBm

CF 2.412 GHz

Span 40.0 MHz

Date: &.5EP.2Z017 11:24:18
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Wi-Fi mode, 802.11b Middle Channel (Antenna 1)

Offs 10.5 dB “ RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] -0.25 dB
Ref 20.0 dBm SWT 5nms 9.022000000 MHz
[ M1[1] 0.75 dBm
2.432449000 GHz
;P“ 10 dBm
ax D1 5.890 dBm il
g-¢Bm1—D2 -0.110 dBm !
-10 dBm A U’\
_30 dBIIJ j
f\n m LA
-40 dBfrr '
| % W»\J' M
*50 dBm !
-60 dBm
-70 dBm
CF 2.437 GHz Span 40.0 MHz
Date: G.SEFP.2017 11:25:53

Wi-Fi mode, 802.11b High Channel (Antenna 1)
®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] _0.75 dB
Ref 20.0 dBm SWT 5ms 9.022000000 MHz
Mi[1] 1.19 dBm
1Pk = 2.457449000 GHz
Max 10 dUIII
D1 6.510 dBrm 1]
! L
OdBm D2 0.510 dBn

10 dBen i
10 dB| J}‘UI U\I
-20 dBm

soah | \

IS ]

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 40.0 MHz

Date: &.5EP.2Z017 11:27:40

Report No.: RSC170825002C

Page 43 of 71




Bay Area Compliance Laboratories Corp. (Chengdu)

®

1Pk
Max

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] 0.96 dB
Ref 20.0 dBm SWT 5ms 16.367000000 MHz
[ M1[1] -3.77 dBm
2.403776000 GHz
10 dBm
0 dBm {22070 dBmg gt T
D2 -3.960 dBm
-10 dBm j \‘\
-20 dBm f .

Wi-Fi mode, 802.11g Low Channel (Antenna 1)

7

-30 dBm

L)
wwwwﬂw

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 40.0 MHz

Date

&.5EP.2017

11:320:57

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

Offs 10.5 dB “ RBW 100 kHz
“ Att 20 dB Y VBW 300 kHz D1[1] 1.02 dB
Ref 20.0 dBm SWT 5ns 16.367000000 MHz
| M1[1] -3.04 dBm|
1Pk 10 4B 2.428776000 GHz
dom
Max
S gBipt 2.530 dsg?i_ - T T
D2 -3.470dB
-10 dBm rrjj \k
-20 dBm rfj« \
-30 dBm wfl
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 40.0 MHz
Date: 6.SEP.2017 11:32:09
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Wi-Fi mode, 802.11g High Channel (Antenna 1)
®

Offs 10.5 dB “ RBW 100 kHz
“ Att 20 dB Y VBW 300 kHz D1[1] 0.14 dB
Ref 20.0 dBm SWT 5ns 16.367000000 MHz
| M1[1] -2.71 dBm|
1Pk 10 4B 2.453776000 GHz
dom
Max
D1 2.380 dBrmit—g | I
0 dBm 1 T T +
D2 -3.620 gBu-

-10 dBm

=20 dBI!T‘. ')J \A'

=30 dBI!I'l f \1

st
|

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 40.0 MHz

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

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] 1.53 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
[ M1[1] -4.55 dBm
:_122 10 dBm 2.403138000 GHz

D1 1.??‘DdEM.;1‘; I I

0 dBm- 3 PP P o v Ty O S t
D2 -4.230%dBm——T——— 'ﬁ%
-10 dBm JJJ ]\k
-20 dsr / -\
-30 dBm
~40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 40.0 MHz

Date: &.5EP.2Z017 11:34:22
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Wi-Fi mode, 802.11n-HT20 Middle Channel (Antenna 1)
®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz D1[1] 2.03 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
[ M1[1] -4.91 dBm
:_122 10 dBm 2.428138000 GHz

D1 2.530 dBrr

0 dBm FAUICLE N I W W P 0 | I oo

D2 -3.470n:|5...“”’"’”1["“""“"““ ST R LT P
-10 dBm Vﬂl ]\
20 dsr ’J/ 1\
MW

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 40.0 MHz

Date: &.5EP.2Z017 11:35:23

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

Offs 10.5 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz D1[1] 1.33 dB
Ref 20.0 dBm SWT 5ms 17.645000000 MHz
[ M1[1] -4.13 dBm
2.453138000 GHz
1PK 110 dBm
Max
D1 2.300d
0 dBm L I
Dz -3.700%dBn S

—rs—""_'lFEE

-10 dBm y{
-20 dsr K \

=40 m

=50 dBlL MWUV‘

-60 dBm

-70 dBm

CF 2.462 GHz Span 40.0 MHz
Date: 6.SEP.2017 11:26:20
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®

BLE mode, Low Channel

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz D1[1] _0.42 dB
Ref 20.0 dBm SWT 2.5ms 718.600000000 kHz
[ M1[1] -4.82 dBm
2.401616800 GHz
1PK 110 dBm
Max
U dBm401 l.OIBOdEun T =,
D2 -4.970 dsny‘y B
-10 dBm 7 \
-30 dBm—FA— f“""\\
Fdﬁn/ o
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz Span 3.0 MHz
Date: 4.SEFP.2017 17:03:18
BLE mode, Middle Channel
Offs 10.5 dB * RBW 100 kHz
“Att 20 dB “ VBW 300 kHz D1[1] 0.21 dB
Ref 20.0 dBm SWT 2.5ms 718.600000000 kHz
‘ Mi[1] ~3.79 dBm
2.439616800 GHz
1Pk |16 ggm
Max
0 dBm D1 2.3;&0 dBm NE] T
D2 -3.680 dBm
-10 dBm y N
-20 dBm i

=

Nk

=30 dBm
|

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz

Span 3.0 MHz

1.5EP.2017
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BLE mode, High Channel

®

Offs 10.5 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 0.21 dB
Ref 20.0 dBm SWT 2.5ms 712.600000000 kHz
[ M1[1] -4.01 dBm
2.479628700 GHz
1P 140 dBm
Max
0 dBm D1 Z.OIBDCIBM RN vy S

D2 -3.970 dBm
-10 dBm /

| /
-20 dBm
N

Nk

-30 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz

Span 3.0 MHz

Date: 4.5EP.2Z017 17:00:52
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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: 26 ~ 27 °C
Relative Humidity: 58 ~ 62 %
ATM Pressure: 95.3 ~ 95.5 kPa

* The testing was performed by Tom Tang on 2017-09-04 & 2017-09-06.
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 ('(I;gt;l) (:.S::‘t)
Antenna 0 Antenna 1
Low 2412 17.94 18.50 / 30
802.11b Middle 2437 17.80 18.38 / 30
High 2462 18.09 18.37 / 30
Low 2412 21.32 21.59 / 30
802.11g Middle 2437 21.29 21.78 / 30
High 2462 21.58 22.00 / 30
Low 2412 21.40 21.50 24.46 30
8(|’_|2T'1210”' Middle 2437 21.38 2163 2452 30
High 2462 21.90 22.03 24.98 30
Max
Frequency Cor;)dt:ctethAverage Total Limit
Mode Channel (MHz) u I(Dcl!JBm‘))wer (dBm) (dBm)
Antenna 0 Antenna 1
Low 2412 14.58 15.13 / 30
802.11b Middle 2437 14.63 15.27 / 30
High 2462 14.70 15.20 / 30
Low 2412 12.90 13.47 / 30
802.11g Middle 2437 13.01 13.68 / 30
High 2462 13.11 13.56 / 30
Low 2412 12.80 13.40 16.12 30
8(L2T'1210”' Middle 2437 12.97 13.51 16.26 30
High 2462 13.02 13.34 16.19 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 = 2.81 dBi < 6dBi
BLE mode
Max Peak
Frequency Conducted A
Mode Channel (MHz2) Output Power Limit (dBm)
(dBm)
Low 2402 1.76 30
BLE Middle 2440 3.08 30
High 2480 2.81 30
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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: 26 ~ 27 °C
Relative Humidity: 58 ~ 62 %
ATM Pressure: 95.3 ~ 95.5 kPa

* The testing was performed by Tom Tang on 2017-09-04 & 2017-09-06.
Test mode: Transmitting

Test Result: Compliance. Please refer to following plots.
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Wi-Fi mode

802.11b: Band Edge, Left Side (Antenna 0)

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz M1[1] -37.14 dBm

Ref 20.0 dBm SWT 5ms 2.398500000 GHz

:1‘;2 10 dBm
D1 6.030 dBr
0 dBm JHMMJIUM“"W
-10 dBm } 4
D2 -13.970 dBmm Jﬂ'ﬁ] LNL‘I
-20 dBm

-30 dB||u \
| 77

-40 dBm bl pot

w,uu PN, I‘JN

|

-60 dBm

-70 dBm

CF 2.4 GHz Span 50.0 MHz

Date: G.SEP.2017 10:20:09

802.11b: Band Edge, Right Side (Antenna 0)

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz M1[1] _44.60 dBm
Ref 20.0 dBm SWT 10ms 2.487810000 GHz

1Pk

Max 10 dBm

D1 6.040 dBn

0 dBm T,

-10 dBm—} I
D2 -13.960 dBm
20 dBm—1 }

-30 dBm \

1) L,

-60 dBm

et ha iy Lt

é

-70 dBm

CF 2.4835 GHz Span 80.0 MHz

Date: G.SEP.2017 10:26:12
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802.11g: Band Edge, Left Side (Antenna 0)

* RBW 100 kHz
* VBW 300 kHz
SWT 5ms

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

-32.30 dBm
2.398200000 GHz

M1[1]

1Pk
Max

10 dBm

D1 1.720 dBr 4 | -

0 dBm

-10 dBm j

-18.280 dBm i LT

wlf A

20 dBm—>2

-30 dBm

-40 dBm

-60 dBm

-70 dBm

CF 2.4 GHz Span 50.0 MHz

Date: &.5EP.2Z017 10:21:27

802.11g: Band Edge, Right Side (Antenna 0)
®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz M1[1] _45.88 dBm
Ref 20.0 dBm SWT 10ms 2.485100000 GHz
1P 1410 dBm

Max
m~D1 1.870 dBmlk.\]

-10 dBm
20 dsr—m
30 dB

\

-18.130 dBn

\

450
ud

K M1

e el e i AT

-50 dBm

-60 dBm

-70 dBm

CF 2.4835

GHz

Span 80.0 MHz

Date: &.5EP.2Z017

10:27:43
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1Pk
Max

802.11n-HT20 Band Edge, Left Side (Antenna 0)

®

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

* RBW 100 kHz
* VBW 300 kHz
SWT 5ms

M1[1]

-34.11 dBm
2.399700000 GHz

10 dBm

0 dBm

-10 dBm

D1 1.7

10 dBm

1 4
algeld oy b L
Vt“;‘rv e e LT

20 dBm—>2

-30 dBm

-18.290 dBm

-40 dBm

| iy
bt

-60 dBm

-70 dBm

CF 2.4 GHz

Span 50.0 MHz

Date: 6.

SEFP.2017

802.11n-HT20 Band Edge, Right Side (Antenna 0)

®

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

* RBW 100 kHz
* VBW 300 kHz
SWT 10ms

M1i[1]

-46.49 dBm
2.483820000 GHz

1Pk ‘

Max 10 dBm

0 dBm D1 1.680 dBm

dBEm}

=40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.4835 GHz

Span 80.0 MHz

Date: &.

SEF.Z2

1
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802.11b: Band Edge, Left Side (Antenna 1)

Offs 10.5 dB * RBW 100 kHz
" Att 20 dB *VBW 300 kHz M1[1] -35.36 dBm
Ref 20.0 dBm SWT 5ms 2.397010000 GHz
:1‘;2 10 dBm
D1 6.360 dBm TH]
10 dBem A i
D2 -13.640 dBmr } U H
-20 dBm \
_30 dBIIJ Ml M
W n
-40 dBm
1{ I" W |
=, Ll hﬁvﬁ;m
-60 dBm
-70 dBm
CF 2.4 GHz Span 50.0 MHz
Date: 6.SEP.2017 19

®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB * VBW 300 kHz M1[1] _44.13 dBm
Ref 20.0 dBm SWT 10ms 2.485420000 GHz
1P 140 dBm
Max D1 6.240 dBm
0 dBm - s
-10 dBm—Hf J
D2 -13.760 dBmm
-30 dBm
LA
.50 dBm M R LR D TR RO . Ry
-60 dBm
-70 dBm

802.11b: Band Edge, Right Side (Antenna 1)

CF 2.4835 GHz

Span 80.0 MHz

Date:

&.5EP.2017 11:42:57

5
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802.11g: Band Edge, Left Side (Antenna 1)

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz M1[1] -31.06 dBm

Ref 20.0 dBm SWT 5ms 2.399400000 GHz
1Pk B [
Max 10 dBm

0 dBm D1 2.210 dBm ‘i Jh1ll‘||l_lu_ ‘LW 'i .“ihl

-10 dBm J"

50 dBm 2 -17.790 dBrmr W LY

e
-30 dB||u WM”} LL
-40 dB.|., ke -

-60 dBm

-70 dBm

CF 2.4 GHz Span 50.0 MHz

Date: &.5EP.2Z017 11:39:43

802.11g: Band Edge, Right Side (Antenna 1)
®

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz M1[1] -45.90 dBm

Ref 20.0 dBm SWT 10ms 2.486370000 GHz
1Pk B
Max 10 dUIII

-10 dBm

20 dBm D2 -17.450 dBmy

_30 ||IJ \

-40 dBm L\% M1

KTPERTHE RN P

o b AL P PP TS AT

-60 dBm

-70 dBm

CF 2.4835 GHz

Span 80.0 MHz

Date: &.5EP.2Z017 11:44:20
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802.11n-HT20 Band Edge, Left Side (Antenna 1)

Offs 10.5 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M1[1] -33.54 dBm

Ref 20.0 dBm SWT S5ms 2.395710000 GHz
1Pk [
Max 10 dBm

0 dBm D1 2.510 dBm 7 i 1 | T

-10 dBm }f"rm L ‘.1\

20 dBm D2 -17.490 dBm N ui‘L\

-30 dBm P

-40 dBm T

Span 50.0 MHz

-60 dBm

-70 dBm

CF 2.4 GHz
Date: 6.SEF.Z2017

11:40:41

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

Offs 10.5 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz M1[1] -46.59 dBm
Ref 20.0 dBm SWT 10ms 2.511920000 GHz
1Pk ‘
Max 10 dBm
0 dBm 01 2.150 dBrmiyry
-17.850 dBIIII\\
M% M1
-50 dBrm AT DTS RTRYOU) S 0N NESOWY
-60 dBm
-70 dBm

CF 2.4835 GHz

Span 80.0 MHz

Date: &.°
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BLE mode

Band Edge, Left Side

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz M1[1] _47.46 dBm
Ref 20.0 dBm SWT 2.5ms 2.399860000 GHz
1Pk B
Max 10 dUIII
=4D1 1.030 dBm -

o0 aBm=—02 -18.970 dBm:
_30 dBl:l] / \
-40 dBm

| MJWJ( \\w
. n nJ.-...M

-60 dBm

-70 dBm

CF 2.4 GHz Span 10.0 MHz

Date: 4.SEFP.2017 17:

G:086

Band Edge, Right Side

Offs 10.5 dB * RBW 100 kHz
“ Att 20dB *VBW 300 kHz M1[1] _47.37 dBm
Ref 20.0 dBm SWT 2.5ms 2.485935000 GHz

1Pk [
Max

D1 2.010 dBr

-10 dBm

-17.990 dBm

\«\ M1

50 dBm WWWWMWW

-60 dBm

-70 dBm

CF 2.4835 GHz Span 10.0 MHz
Date: 4.SEP.2017 17:07:5B
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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.

Test Data

Environmental Conditions

Temperature: 26 ~ 27 °C
Relative Humidity: 58 ~62 %
ATM Pressure: 95.3 ~ 95.5 kPa

* The testing was performed by Tom Tang on 2017-09-04 & 2017-09-06.
Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots
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Wi-Fi mode
. Power Spectral Density Total Limit
requency dBm/3kHz ota imi
Mode | Channel | “" 0y Anten(nao Antlnna 1 | (dBm/3kHz) | (dBm/3KHz)

Low 2412 -8.19 -8.23 / 8
802.11b | Middle 2437 -8.13 -7.99 / 8
High 2462 -8.21 -7.95 / 8
Low 2412 1214 -11.63 / 8
802.11g | Middle 2437 -12.45 12.13 / 8
High 2462 1223 12.33 / 8
Low 2412 -13.56 -13.61 -10.57 8
8?42#210”‘ Middle 2437 1313 12.98 -10.04 8
High 2462 -13.36 13.17 -10.25 8

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

So:
Directional gain = GANT + Array Gain = 2.81+10%log(2) =5.81dBi<6dBi
No power density Limits was reduced in MIMO mode
BLE mode
Mod ch | Frequency Powgr Spectral Limit
ode anne ensit:
(MHz) ( dBmI3kaz) (dBm/3kHz)
Low 2402 -12.83 8
BLE Middle 2440 -11.50 8
High 2480 -11.89 8
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Wi-Fi mode

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

®

1Pk [
Max

Offs 10.5 dB
Att 20 dB
Ref 20.0 dBm

RBW 3 kHz
VBW 10 kHz
SWT 1.58

M1[1]

-8.19 dBm
2.412621000 GHz

10 dBm

0 dBm

-10 dBm

M1
T

-20 dB||T W
[

0 l

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 13.53 MHz

Date: 6.

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

®

1Pk
Max

SEP.2017 10:2

0:29

Offs 10.5 dB REW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -8.13 dBm
Ref 20.0 dBm SWT 1.5s 2.438863000 GHz
10 dBm
0 dBm
‘ M1
I I

_mdamw
-20 dBm

™

)W‘“‘"W""’"‘WMWW

4

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 13.53 MHz

Date:

&.5EP.2017 10:31:20
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Power Spectral Density, 802.11b High Channel (Antenna 0)

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -8.21 dBm
Ref 20.0 dBm SWT 1.58 2.462675000 GHz
Pk (10 dBm
0 dBm
| w
-10 dBm A b

-20 dB||T W WHWW WWW
oV o
|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 13.53 MHz

Date: 6.SEP.2017 10:321:57

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

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -12.14 dBm
Ref 20.0 dBm SWT 2.7s 2.406316000 GHz
;‘;’; 10 dBm
0 dBm ‘
10 dBm i

mmjmmwhmmm o

-30 dBm— L

4,

CF 2.412 GHz

Span 24.55 MHz

Date: 6.SEP.2017 10:33:19
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Power Spectral Density, 802.11g Middle Channel (Antenna 0)
®

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -12.45 dBm
Ref 20.0 dBm SWT 2.7s 2.432884000 GHz
;‘;’; 10 dBm
0 dBm ‘
-10 dBm M1

o ] mewmmw

-30 dBm

CF 2.437 GHz Span 24.55 MHz

Date: G.SEP.2017 10:34:08B

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

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -12.23 dBm
Ref 20.0 dBm SWT 2.7s 2.457884000 GHz
;‘;’; 10 dBm
0 dBm ‘
10 dBm M1

R o,

U
y
70 dBm
CF 2.462 GHz Span 24.55 MHz
Date: 6.SEF 1 5
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Power Spectral Density, 802.11n-HT20 Low Channel (Antenna 0)

®

Offs 10.5 dB
Att 20 dB
Ref 20.0 dBm

RBW 3 kHz
VBW 10 kHz
SWT 2.9s

M1[1]

2.415751000 GHz

-13.56 dBm

1PK 116 dBm

Max

0 dBm

-10 dBm

-20 dBm

bt od

-30 dBm

-40 dBph

-60 dBm

i

-70 dBm

CF 2.412 GHz

Span 26.47 MHz

: G.5EP.2017 10:36:26

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

®

Offs 10.5 dB REW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -13.13 dBm
Ref 20.0 dBm SWT 2.9s 2.435151000 GHz

1Pk R [
Max 10 dUIII

OdBm‘

-10 dBm

M1

-20 dBm

e

-30 dB.|N

\

-40 dB|J

-60 dBm

-70 dBm

CF 2.437 GHz

Span 26.47 MHz

&.5EP.2017 10:37:26
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Power Spectral Density, 802.11n-HT20 High Channel (Antenna 0)
®

Offs 10.5 dB REW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -13.36 dBm
Ref 20.0 dBm SWT 2.9s 2.457562000 GHz

1Pk

Max 10 dBm

0 dBm

-10 dBm L

e mawwwhﬁwwwww
|

L=

-30 dBm

"
e 3

-60 dBm

-70 dBm

CF 2.462 GHz Span 26.47 MHz

Date: G.SEP.2017 10:39:16

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

Offs 10.5 dB REW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -8.23 dBm
Ref 20.0 dBm SWT 1.5s 2.411244000 GHz

1Pk R [
Max 10 dUIII

0 dBm
‘ M1

-10 dBm L4l Y. I

|k T e
Fm% U

-40 dBm

=7
3

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 13.53 MHz

Date: &.5EP.2Z017 11:54:27
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Power Spectral Density, 802.11b Middle Channel (Antenna 1)

®

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -7.99 dBm
Ref 20.0 dBm SWT 1.58 2.437675000 GHz
Pk (10 dBm
0 dBm
‘ M1

“JI-

oy WM\ 7
-20 dBmy

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 13.53 MHz

Date: &.5EP.2Z017 11:47:07

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

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -7.95 dBm
Ref 20.0 dBm SWT 1.58 2.461217000 GHz
Pk (10 dBm
0 dBm
‘ M1

-10 dBm W
| by

=

-20 dBmyf

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 13.53 MHz

Date: &.5EP.2Z017 112472

36
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Power Spectral Density, 802.11g Low Channel (Antenna 1)

®

1Pk

Max

Offs 10.5 dB
Att 20 dB
Ref 20.0 dBm

RBW 3 kHz
VBW 10 kHz
SWT 2.7s

M1[1] -11.63 dBm

2.406316000 GHz

|

10 dBm

OdBm‘

-10 dBm

M1

gy e

-20 dBlr J
-30 dBm

L=

£

CF 2.412 GHz

Span 24.55 MHz

Date:

&.5EP.2017 11:

48:44

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

®

Offs 10.5 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -12.13 dBm

Ref 20.0 dBm SWT 2.7s 2.432884000 GHz
Pk (10 dBm

0 dBm ‘

-10 dBm B

-20 dBlL
-
-30 dBm

ipAAO At

s \A“

Y

CF 2.437 GHz

Span 24.55 MHz

Date:

&.5EP.2017

11:50:10
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Power Spectral Density, 802.11g High Channel (Antenna 1)
®

Offs 10.5 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -12.33 dBm

Ref 20.0 dBm SWT 2.7s 2.462294000 GHz
Pk (10 dBm

OdBm‘

-10 dBm 1

B T e e e

-30 dBm

-70 dBm
CF 2.462 GHz Span 24.55 MHz
Date: G.SEP.2017 11:51:06

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

Offs 10.5 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -13.61 dBm

Ref 20.0 dBm SWT 2.9s 2.411313000 GHz
Pk (10 dBm

OdBm‘

-10 dBm e

s mwwnlmm o

-30 dBm )

-40 dBh \L‘L«
M %
-60 dBvr

-70 dBm

CF 2.412 GHz Span 26.47 MHz

Date: G.SEP.2017 11:52:21
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Power Spectral Density, 802.11n-HT20 Middle Channel (Antenna 1)
&

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -12.98 dBm
Ref 20.0 dBm SWT 2.9s 2.439483000 GHz
;‘;’; 10 dBm
0 dBm ‘
-10 dBm ML

B e e L

soanh L |
¥ i

-40 dBh 3
-60 dsr It

-70 dBm

CF 2.437 GHz

Span 26.47 MHz

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

Offs 10.5 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -13.17 dBm
Ref 20.0 dBm SWT 2.9s 2.469397000 GHz
;‘;’; 10 dBm
OdBm‘
-10 dBm L1

s0ash JMW iy L
|
I 4,

40 dBffv
i “
-60 dBI|T: \W‘W

-70 dBm

CF 2.462 GHz

Span 26.47 MHz
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BLE mode

Power Spectral Density, Low Channel

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

* RBW 3 kHz
*VBW 10 kHz M1[1]
SWT 120ms

-12.83 dBm
2.401952600 GHz

1Pk R [
Max 10 dUIII

OdBm‘

-10 dBm M1
20 dB Wﬂl mﬂJ] hwmw

0 BTJ !hqpﬂﬁ%wh

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

Span 1.08 MHz

Date: 4.SEP.2017 17:11:26

Power Spectral Density, Middle Channel

Offs 10.5 dB
" Att 20 dB
Ref 20.0 dBm

* RBW 3 kHz
¥ VBW 10 kHz
SWT 120ms

M1[1]

2.439959000 GHz

-11.50 dBm

1Pk R [
Max 10 dUIII

OdBm‘

M1
-10 dBm

T

30d B||u Hhuwh

-40 dBm

-50 dBm

-60 dBm

-70 dBm
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Date: 4.5EP.2Z017 17:12:18
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Power Spectral Density, High Channel

Offs 10.5 dB RBW 3 kHz

Att 20 dB VBW 10 kHz

M1[1] -11.89 dBm
Ref 20.0 dBm SWT 120ms

2.479967700 GHz

1Pk

Max 10 dBm

0 dBm

-10 dBm e

-20 dBr|n II'HN\]QM L%JIHW UWH‘ULMUPI“!\]‘ “&"'l\(ll(’ A‘UMWMMH
Pﬁ‘fﬂ ﬂa.r " v

-40 dBm

-50 dBm

=

-60 dBm

-70 dBm

CF 2.48 GHz

Span 1.08 MHz

*e+ END OF REPORT ***+*
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