Bay Area Compliance

FCC PART 15.249
TEST REPORT

For

OKIN Refined Electric Technology Co., Ltd.

Plant 4, No. 410, Xinyonglian Road, Wangjiangjing Development Zone, Jiaxing, Zhgjiang, China

FCC ID: PCU-CB1342

Report Type:
Original Report

Product Type:

Control Box

Test Engineer:

Chris Wang &41’!.5 ) u/Mj

Report Number: | RSHA170816007-00A
Report Date: | 2017-09-05
Oscar Ye L™
Reviewed By: | RF Leader i
Test Laboratory: | Bay Area Compliance Laboratories Corp. (Kunshan)

N0.248 Chenghu Road,K unshan,Jiangsu province,China
Tel: +86-0512-86175000

Fax: +86-0512-88934268

www.bacl corp.com.cn

Note: Thistest 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. Thisreport is valid only with avalid
digital signature. The digital signature may be available only under the Adobe software above version 7.0.

Labs Corp.




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

TABLE OF CONTENTS
GENERAL INFORMATION 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..viiiiiiesiecee ettt s s 3
OBUECTIVE wuvteiiteeeietteeeeitteesittessesbesesabaessassseeassseessassessasbesssassessassssesaabesesassessanbasesasseseanssesssabesesabasesanseeesabsesssaneeessnbenesnres 3
RELATED SUBMITTAL(S)/GRANT(S) -.reuveterereareueasieasisesissesessesessesessee s seesessesessesesseessessessssesesnesessesesnsesssseesssnesssnensans 3
TEST METHODOLOGY .eiiveeiiiieteiiteteeiisetessiteessatsessassssessssssssassessssbesssassssssssssssssssssssssessasssssesssssessssessssssssssssessssssesssssnesns 3
MEASUREMENT UNCERTAINTY 1.uuttteeieiiiiiuteeeessisisasetesssssssesesessssssssssssssssisssssssssssssssssesssssssssssessssesssessssssessssssssesssessssnns 4
LS X1 2SR 4
SYSTEM TEST CONFIGURATION 5
JUSTIFICATION ..uuteeeiiureeeiiueeseeiseeeestseessasseessbesssasseseassssesassesasassessaabasssasseseassseessassessnsbeseensaesesssseeanteseasbassssseseannnesesnnenens 5
BEUT EXERCISE SOFTWARE ..cciiiictttteieeesiiareresssessbasetssssssssssesassssssssessssssssasesssssssssssssssesssssssssssessssessesssessssssssssesssassrsens 5
SUPPORT EQUIPMENT LIST AND DETAILS .ueiiicttieiitieeieiee e ettt e s stee s s sate s s sbeesssabesssssaessansessssabesssabasssasbesssassesssssseesssenssnnes 5
= R TN I O X O = 3 5
BLOCK DIAGRAM OF TEST SETUP ..ueiiiiiiiittttieeeeieittteeeessiisbasessssssssssssessssesssssssssssiassssssssssssassssessssassssssssssessssssssesssasssens 6
SUMMARY OF TEST RESULTS 8
TEST EQUIPMENT LIST 9
FCC§15.203 - ANTENNA REQUIREMENT 10
APPLICABLE STANDARD ....eiiiittieeitieeiatteeeeateeseiisseesstesssasssseaisssssassssesassessasssssssssssesassesssasssssassssessssssssassessastesessssessnsens 10
ANTENNA CONNECTOR CONSTRUGCTION ...utttiiiiieiiurreetessiiisretesssasassssesessiassssssesssesasssesssssamsssssesssessssssseesssasssesssssessssne 10
FCC §15.207 (A) - AC LINE CONDUCTED EMISSIONS 11
APPLICABLE STANDARD ...veiiiittieiiitiesiitteeeesteessissstessstesssassssaassssssassssssassessasbesssassssessstesssasssssassesssssssesisssesssstesssssssessssnns 11
o IS I = 11
EMI TEST RECEIVER SETUP......cccttttiiiiiiitteeeessiiitstereessssisbssessssessassssssssssssssssssssiassssssssssssassssessssiesssssseessesassssssesssassnes 11
TEST PROCEDURE .....uvviiiitteieiittee e iiteeesetteeeesbeesesssseessstesssabseseasbsessassesesasbesaasbesseasseee s sbesesabaeseasbeeeessbeeesnsaeesnnbeeeanbeeesannens 11
CORRECTED FACTOR & MARGIN CALCULATION ...ciiittttiteetiiitrreeeeseesisssseesssisssssseessesssssssesssssssssssssssssssssssesssssssssssessenns 12
TEST RESULTS SUMMARY .o ittieiitieeietteseesteessissssessstesssasssssassssssasssssssssessasssssssssssessssssssssssssasssssssssesssstesssstessssssessssens 12
LIS 0NN 12
FCC§15.205, §15.209&§15.249- RADIATED EMISSIONS& OUT OF BAND EMISSION 15
AAPPLICABLE STANDARD ...voiiiittieiiitiesietteeessseessissstessstesssasasssasstssassssssassessabsssssssssesastesssasssssassesssssssesssssesssstessssssesssnns 15
L IS I = 15
TEST EQUIPMENT SETUP ....iiiiittieeitiesiettee s esbeeeeiatseesssbeessabaessasbaessabseeesasbeseasbesseabsasesasbeeesabaes s s beeeabbeessasbeesaabaesenbenesansnas 16
TEST PROCEDURE .....uvviiiitieieeittee e iitteesetteeeesbeesssssseessstesssabseseasbsessassesesasbesaasbesseasseee s sbeeesabsessasbeeeesseeesnsseesnnbeeeanbeeesannens 16
CORRECTED AMPLITUDE & MARGIN CALCULATION .1vttiiiiiiiitrreeeeseeitsseeeessiasrseesssesssssssesssisssssssssssssssssesesssissssssessssnns 17
TEST RESULTS SUMMARY ..eieittieeiitieeietteeeeiteessisseessssesesasssssssssssassssssssessasssssssssssesassesssnsssssassssesssesssassesssssssesassessnsnns 17
LIS 0NN 17
FCC §15.215(C) — 20 DB BANDWIDTH TESTING 20
AAPPLICABLE STANDARD ...veiiiittieiitiesiitteseesteessissstessstesssasssssassssssassssssassessassessssssssessstesssasssssassssssssssesisssesssstesssssssssssnns 20
TEST PROCEDURE .....uvviiiitiiieiitteeeiiteeesetteseesbeesesssseesssteessabseseesbsessassesesasbesaasbssseasseee s sbesesabsessasbeeeeasbeeesasaeesnsbeeeanseeesannens 20
LS D NN 20

FCC Part 15.249 Page 2 of 22




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Applicant OKIN Refined Electric Technology Co., Ltd.

Tested Model CB.13.42.02

CB.13.42.01, CB.13.42.03, CB.13.42.04, CB.13.32.01, CB.13.32.02,

Series Model CB.13.32.03, CB.13.32.04

Model Difference Model names

Product Type Control Box
Dimension 186mm(L) X 103mm(W) X 39mm(H)
Power Supply DC 29V from adapter

All measurement and test data in this report was gathered from production sample serial number: 20170816007.
(Assigned by BACL, Kunshan). The EUT was received on 2017-08-16.

Objective

Thistype approval report is prepared on behalf of OKIN Refined Electric Technology Co., Ltd. in
accordance with Part 2-Subpart J, and Part 15-Subparts A and C of the Federal Communication
Commissionsrules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.207, 15.209 and 15.249 rules.

Related Submittal(s)/Grant(s)

FCC Part15.249 DX X submission with FCC |D: PCU-RF3022.

Test Methodology

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

All radiated and conducted emissions measurement was performed at Bay Area Compliance Lab Corp.
(Kunshan). The radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

Measurement Uncertainty

Item Uncertainty

AC Power Lines Conducted Emissions 3.19dB

RF conducted test with spectrum 0.9dB

RF Output Power with Power meter 0.5dB
30MHz~1GHz 6.11dB
1GHz~6GHz 4.45dB

Radiated emission

6GHz~18GHz 5.23dB
18GHz~40GHz 4.88dB
Occupied Bandwidth 0.5kHz

Temperature 1.0C

Humidity 6%
Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test datais located on

the No.248 Chenghu Road,K unshan,Jiangsu province,China.

Bay Area Compliance Laboratories Corp. (Kunshan) Lab is accredited to ISO/IEC 17025 by A2LA (Lab
code: 4323.01) and the FCC designation No. CN1185 under the FCC KDB 974614 DO1. The facility also
complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2014.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
815570. The test site has been approved by the FCC for public use and is listed in the FCC Public Access

Link (PAL) database.

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

SYSTEM TEST CONFIGURATION

Justification

Channel list for GFSK modulation:

Frequency Frequency
Channel (MHz) Channel (MH2)
1 2403 40 2442
2 2404 41 2443
38 2440 77 2479
39 2441 78 2480
EUT was tested with channel 1, 40 and 78.
EUT Exercise Software
No software was used during the test.
Support Equipment List and Details
Manufacturer Description Model Serial Number
OKIN Head Motor B15313 Q17071700001
OKIN Foot Mator B15312 Q17071400002
OKIN Lumbar Motor JLDK.07.01.01 JLDK-7
OKIN Tilt Motor JLDK.20.02.09 JLDK-20
OKIN Message JLDK.04.05.01 JLDK-4
OKIN MFP 74389 Qww286616540
Adapter
OKIN Input: AC100-240V 50/60Hz 1.5A 09-290018 RBD7174000646
Output: DC 29V, 1.8A
OKIN LED Strip R5.113.00.011 /
OKIN Control Box CB.13.42.02 /
External 1/0O Cable
Manufacturer Description Model Serial Number
LED Strip Tieline 0.8 EUT LED Strip
Lan Cable 0.8 EUT Control Box

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

Block Diagram of Test Setup

For Conducted Emissions:
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© Motor Motor Motor P
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80cm above Ground Plane
< 1.5 Meter >
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

For Radiated Emissions(Below 1GHZz):
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For Radiated Emissions(Above 1GHz):
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
815.207(a) Conduction Emissions Compliance
15.205, §15.209, §15.249 Radiated Emissions& Out of Band Compliance
Emission
§15.215 () 20 dB Bandwidth Compliance

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

TEST EQUIPMENT LIST
Manufacturer Description Model N?li:]il?lr Calg);'tition C];::gls:litzn
Radiated Emission Test (Chamber 1#)

Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 | 2017-11-24
Sunol Sciences Broadband Antenna JB3 A040914-2 2016-01-09 | 2019-01-08
Sonoma I nstrunent Pre-amplifier 310N 171205 2017-08-15 | 2018-08-14

Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-8 008 2017-08-15 | 2018-08-14
MICRO-COAX Coaxial Cable Cable-9 009 2017-08-15 | 2018-08-14
MICRO-COAX Coaxia Cable Cable-10 010 2017-08-15 | 2018-08-14

Radiated Emission Test (Chamber 2#)

Rohde & Schwarz Signal Analyzer FSIQ26 100048 2016-11-25 | 2017-11-24
ETS-LINDGREN Horn Antenna 3115 6229 2016-01-11 | 2019-01-10
ETS-LINDGREN Horn Antenna 3116 00084159 2016-10-18 | 2019-10-17
Narda Pre-amplifier 031:08148260 2001270 2016-12-12 | 2017-12-11
Heatsink Required Amplifier Laae | 15064001009 | 20161212 | 2017-12-11

Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxia Cable Cable-6 006 2017-08-15 | 2018-08-14
MICRO-COAX Coaxial Cable Cable-11 011 2017-08-15 | 2018-08-14
MICRO-COAX Coaxial Cable Cable-12 012 2017-08-15 | 2018-08-14
MICRO-COAX Coaxia Cable Cable-13 013 2017-08-15 | 2018-08-14

RF Conducted Test
Rohde & Schwarz Signal Analyzer FSIQ26 836131/009 2016-09-21 | 2017-09-20
OKIN RF Cable N/A N/A 2017-08-22 | 2018-08-21
Conducted Emission Test

Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 | 2017-11-24
Rohde & Schwarz LISN ESH3-Z5 862770/011 2016-10-10 | 2017-10-09
Rohde & Schwarz LISN ENV216 3560655016 | 2016-11-25 | 2017-11-24

BACL BACL-EMC V1.0 CEO001 / /
Narda Attenuator/6dB 10690812-2 26850-6 2017-01-10 | 2018-01-09
MICRO-COAX Coaxia Cable Cable-15 015 2017-08-15 | 2018-08-14

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

of Units (SI).

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

For intentional device, according to 815.203, an intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used.

Antenna Connector Construction

The EUT has a PCB antenna arrangement and antenna gain is 0dBi, which was permanently

attached ,fulfill the requirement of this section, please refer to the EUT photos.

Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC815.207
EUT Setup
-~ Vertical Reference
Ground Flane Test Receiver
. /
- 4U|:m__
EUT M oo oo
am oo
[
80cm
sy P
by [ » & I
~ N
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LIS,
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.

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 9kHz

Test Procedure
During the conducted emission test, the adapter was connected to the outlet of the LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All datawas recorded in the Quasi-peak and average detection mode.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

Corrected Factor & Margin Calculation

The Corrected factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:

Correction Factor = LISN VDF + Cable Loss
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7 dB means the emission is 7 dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Results Summary

According to the recorded datain following table, the EUT complied with the FCC Part 15.207.

Test Data

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52%
ATM Pressure: 101.2 kPa

The testing was performed by Chris Wang on 2017-08-28.

EUT operation mode: Transmitting in high channel (worst case)

FCC Part 15.249 Page 12 of 22




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

AC 120V/60 Hz, Line

Full Spectrum

80T
60:& | FCC Part 15.207 QP
§ _ﬁe** FCC Part 15.207 Ave
S 40 *
% 40“00 7% ‘t i
~ 20t
0 t t —t—t—t—— t t — — t i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Frequency | QuasiPeak Average Bandwidth Line Corr. | Limit | Margin Comment
(MHz) (dBpv) (dB V) (kHz) (dB) [ (dBrYV) (dB)
0.160000 16.10 9.000 L1 16.1 55.46 39.36 Compliance
0.160000 40.29 9.000 L1 16.1 65.46 25.17 Compliance
0.180000 18.73 9.000 L1 16.1 54.49 35.76 Compliance
0.180000 37.61 9.000 L1 16.1 64.49 26.88 Compliance
0.200000 14.28 9.000 L1 16.0 53.61 39.33 Compliance
0.200000 34.01 9.000 L1 16.0 63.61 29.60 Compliance
0.390000 16.75 9.000 L1 16.1 48.06 31.31 Compliance
0.390000 30.81 9.000 L1 16.1 58.06 27.25 Compliance
0.450000 19.32 9.000 L1 16.1 46.88 27.56 Compliance
0.450000 38.61 9.000 L1 16.1 56.88 18.27 Compliance
10.960000 --- 18.64 9.000 L1 16.1 50.00 31.36 Compliance
10.960000 30.79 9.000 L1 16.1 60.00 29.21 Compliance

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

AC 120V/60 Hz, Neutral

Full Spectrum

80T
60:& FCC Part 15.207 QP
|

= * FCC Part 15.207 Ave

; i %

< 20709

(]

s

20
0 t t — t t — t i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Frequency | QuasiPeak Average Bandwidth | , . | Corr. | Limit | Margin | .
(MHz) (dBpvV) (dBrYV) (kHz) (dB) | dBRrYV) (dB)
0.150000 19.48 9.000 N 16.1 56.00 36.52 Compliance
0.150000 41.22 9.000 N 16.1 66.00 24.78 Compliance
0.170000 18.17 9.000 N 16.1 54.96 36.79 Compliance
0.170000 38.31 9.000 N 16.1 64.96 26.65 Compliance
0.190000 16.64 9.000 N 16.1 54.04 37.40 Compliance
0.190000 37.04 9.000 N 16.1 64.04 27.00 Compliance
0.250000 11.80 9.000 N 16.1 51.76 39.96 Compliance
0.250000 30.86 9.000 N 16.1 61.76 30.90 Compliance
0.280000 15.39 9.000 N 16.1 50.82 35.43 Compliance
0.280000 32.20 9.000 N 16.1 60.82 28.62 Compliance
0.450000 23.79 9.000 N 16.1 46.88 23.09 Compliance
0.450000 38.20 9.000 N 16.1 56.88 18.68 Compliance
Note:

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

FCC Part 15.249

Page 14 of 22




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

FCC§15.205, §15.209&§15.249- RADIATED EMISSIONS& OUT OF BAND

EMISSION

Applicable Standard

As per FCC815.249 (a), except as provided in paragraph (b) of this section, the field strength of
emissions from intentional radiators operated within these frequency bands shall comply with the

following:
Fundamental frequency Field stre-ngth of fundamental Field st-rength of harmonics
(millivolts/meter) (microvolts/meter)
902928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

As per FCC815.249 (c), Field strength limits are specified at a distance of 3 meters.

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.2009,
whichever is the lesser attenuation.

EUT Setup
Below 1 GHz:
Ant. Tow Ldm
i /Va.ri:-lble
- im - N
EUT : s
\ , Turn Tahle
osm| | —_—
Ground Plane
Test Ral:ei\re.;l:
L\.\\ I
. i lo oo o
(=R w2l = 1

FCC Part 15.249
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

Above 1 GHz;

Ant. TUWK Ldm
Variahle
W
oo 3 . /
Support Units EUT
N o

T - ,Turn Table
o~
1.5m y ———

Ground Plane

Test Re cei\.rm:

.
‘\‘ | I
Mriloocoa
poo

The radiated emission and out of band 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
15.209/15.205 and FCC 15.249 limits.

The external 1/0O cables were draped along the test table and formed a bundle 30 to 40 cm long in the

middle.
Test Equipment 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 Detector
30 MHz — 1000 MHz 120 kHz 300 kHz 120 kHz QP
Frequency Range RBW Video B/W Detector
1IMHz 3MHz PK
1GHz — 25GHz
IMHz 10Hz Ave.

Test Procedure

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

All data was recorded in the Quasi-peak detection mode from 30MHz to 1GHz, Peak and average detection
mode above 1 GHz.

FCC Part 15.249 Page 16 of 22




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

Corrected Amplitude & Margin Calculation

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

Corrected Amplitude = Meter Reading + Antenna Factor + 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

Test Results Summary

According to the data in the following table, the EUT complied with the FCC Part 15.209 &15.205 &
15.249.

Test Data

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52%
ATM Pressure: 101.2 kPa

The testing was performed by Chris Wang on 2017-09-04.

Test Mode: Transmitting (Scan with X-Axis, Y-Axis and Z-Axis position, the worst case X-Axis was recorded)

FCC Part 15.249 Page 17 of 22




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

30MHz-25GHz:

. FCC Part
Receiver Rx Antenna 15.249/205/209
Corrected Corrected
Frequency D Turntable Factor Amplitude
(MHz) Reading (Pelt(e/g(l)’l} Degree Height | Polar (dB) (dBpV/m) Limit Margin
(dBpv) L5 (cm) (H/V) (dBpV/m) (dB)
Low Channel (2403.00MHz)

173.68 31.96 QP 98 185 \Y -13.81 18.15 435 25.35
2403.00 97.98 PK 305 236 \Y -4.93 93.05 114 20.95
2403.00 95.54 Ave 305 236 \% -4.93 90.61 94 3.39
2403.00 82.68 PK 99 153 H -4.93 77.75 114 36.25
2403.00 80.17 Ave 99 153 H -4.93 75.24 94 18.76
2390.00 42.68 PK 160 216 \% -4.96 37.72 74 36.28
2390.00 30.15 Ave 160 216 \Y -4.96 25.19 54 28.81
2400.00 43.22 PK 270 168 \% -4.94 38.28 74 35.72
2400.00 30.49 Ave 270 168 \Y -4.94 25.55 54 28.45
1688.77 41.01 PK 14 111 H -7.29 33.72 74 40.28
1688.77 28.64 Ave 14 111 H -7.29 21.35 54 32.65
4806.00 46.99 PK 243 196 \% 2.48 49.47 74 24.53
4806.00 39.28 Ave 243 196 \Y 2.48 41.76 54 12.24
7209.00 36.82 PK 79 202 V 9.79 46.61 74 27.39
7209.00 24.59 Ave 79 202 \Y 9.79 34.38 54 19.62

. FCC Part
Receiver Rx Antenna 15.249/205/209
Corrected Corrected
Frequency W Turntable Factor T TG
(MHz) Reading (PeIt<e/c(;(l):; Degree Height | Polar (dB) (dBpV/m) Limit Margin
(dBpv) ) (cm) (H/V) (dBpV/m) (dB)
Middle Channel (2442.00MHz)

173.68 32.03 QP 28 211 \% -13.81 18.22 435 25.28
2442.00 97.94 PK 305 213 \Y -4.82 93.12 114 20.88
2442.00 95.47 Ave 305 213 \Y -4.82 90.65 94 3.35
2442.00 82.64 PK 99 190 H -4.82 77.82 114 36.18
2442.00 80.04 Ave 99 190 H -4.82 75.22 94 18.78
1688.77 40.97 PK 160 167 H -7.29 33.68 74 40.32
1688.77 28.61 Ave 160 167 H -7.29 21.32 54 32.68
4493.59 40.36 PK 270 209 \Y 1.79 42.15 74 31.85
4493.59 27.87 Ave 270 209 \% 1.79 29.66 54 24.34
4884.00 46.83 PK 14 148 \ 2.65 49.48 74 24.52
4884.00 39.13 Ave 14 148 \Y 2.65 41.78 54 12.22
6651.11 40.34 PK 243 231 \Y 8.64 48.98 74 25.02
6651.11 27.83 Ave 243 231 \Y 8.64 36.47 54 17.53
7326.00 36.68 PK 79 140 \Y 9.97 46.65 74 27.35
7326.00 24.43 Ave 79 140 \Y 9.97 34.40 54 19.60
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA170816007-00A

Receiver Rx Antenna 1 535521:)27;09
Frequency Turntable Corrected Corre.:cted
Detector Factor Amplitude
(MHz) Reading (PK/QP/ Degree Height | Polar (dB) (dBpV/m) Limit Margin
(dBpV) L) (cm) H/V) (dBpV/m) (dB)
High Channel (2480.00MHz)

173.68 32.05 QP 78 214 \% -13.81 18.24 435 25.26
2480.00 98.31 PK 305 113 \% -4.72 93.59 114 2041
2480.00 95.70 Ave 305 113 \% -4.72 90.98 94 3.02
2480.00 83.59 PK 99 231 H -4.72 78.87 114 35.13
2480.00 80.90 Ave 99 231 H -4.72 76.18 94 17.82
2483.50 41.66 PK 160 123 \% -4.71 36.95 74 37.05
2483.50 28.82 Ave 160 123 \% -4.71 2411 54 29.89
2589.48 41.49 PK 270 189 \% -4.19 37.30 74 36.70
2589.48 28.98 Ave 270 189 \% -4.19 24.79 54 29.21
4960.00 46.69 PK 14 115 \% 2.82 49,51 74 24.49
4960.00 39.00 Ave 14 115 \% 2.82 41.82 54 12.18
6651.11 40.30 PK 243 165 \% 8.64 48.94 74 25.06
6651.11 27.76 Ave 243 165 \% 8.64 36.40 54 17.60
7440.00 36.49 PK 79 233 \% 10.14 46.63 74 27.37
7440.00 24.27 Ave 79 233 \% 10.14 34.41 54 19.59

Note:

Corrected Amplitude = Corrected Factor + Reading

Corrected Factor = Antenna factor (Rx) + cable loss — amplifier factor
Margin = Limit - Corr. Amplitude
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

FCC §15.215(c) - 20 dB BANDWIDTH TESTING

Applicable Standard

Intentional radiators operating under the aternative provisions to the general emission limits, as contained
in 88 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated.

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 on the test table without connection to measurement instrument. Turn on the EUT.
Then set it to any one convenient frequency within its operating range. Set a reference level on the
measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

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

Test Data

Environmental Conditions

Temperature: 24.2°C
Relative Humidity: 51 %
ATM Pressure: 101.2kPa

The testing was performed by Chris Wang on 2017-08-22.

Test Mode: Transmitting

Test Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

Channel Fr(;(}lgzn)cy 20 dB(ll\Sﬁ_IIl;l)width
Low 2403.00 0.992
Middle 244200 0.998
High 2480.00 0.974

Low Channel

RBW 30 kHz RF Att 10 dB
Ref Lvl VBW 100 kHz
2 dBm SWI 8.5 ns Uni t dBn
P
= . T
W A :
-10
-20 D2 |-21. 65 jdBm
-30
-40
-50
-60
-70
-80
-90
- 98|
Center 2.403 Gz 300 kHz/ Span 3 Mz

Dat e: 22. AUG. 2017 14:02:21
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA170816007-00A

.
Middle Channel
RBW 30 kHz  RF Att 10 dB
Ref Lvl VBW 100 khHz
2 dBm SwWr 8.5 nms Uni t dBm
2,
= —T— I E—
D1 °2.]18 dBm] i - A
- 10|
- 20|
[ 2 |22 18 [dBm
- 30|
1MVAX 1MVA
- 40|
- 50
- 60|
- 70|
- 80|
- 90|
- 98|
Center 2.442 Gz 300 khHz/ Span 3 Mz
Dat e: 22. AUG 2017 14:05:09
.
High Channel
RBW 30 kHz  RF Att 10 dB
Ref Lvl VBW 100 kHz
2 dBm SW 8.5 ns Uni t dBm
2,
2 dB rfset EaimEs A —o5—aen
| 51 -2.[62 dBm ! (A
- 10|
- 20|
[ |22 62 [iBm
- 30|
1MVAX 1MVA
- 40
- 50|
- 60|
- 70|
- 80|
- 90|
- 98|
Center 2.48 Gz 300 khHz/ Span 3 Mz
Dat e: 22. AUG 2017 14:06:50

wkkxk END OF REPORT **%%*
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