RSS-GEN, ISSUE 4, NOVEMBER 2014
RSS-247, ISSUE 2, FEBRUARY 2017

Bay Area Compliance

FCC PART 15.247

TEST REPORT

For

SZ DJI Osmo Technology Co.,Ltd.

12™ floor,West Wing,Skyworth Semiconductor Design Building NO.18 Gaoxin South 4™ Ave,
Nanshan District,Shenzhen,China

FCC ID: 2ANDR-R2TX11708

IC: 23060-R2TX11708

Report Type:
Original Report

Product Name:

RONIN 2 TX1

Report Number:

RDG170730008-00B

Report Date:

2017-08-24

Reviewed By:

Jerry Zhang j-@w‘y ZAMJ

EMC Manager

Test Laboratory:

Bay Area Compliance Laboratories Corp. (Dongguan)
No.69 Pulongcun, Puxinhu Industry Area,

Tangxia, Dongguan, Guangdong, China

Tel: +86-769-86858888

Fax: +86-769-86858891

www.baclcorp.com.cn

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or

used in part without prior written consent from Bay Area Compliance Laboratories Corp. (Dongguan).

Labs Corp.




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

TABLE OF CONTENTS

GENERAL INFORMATION 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..coeiiiiiieiiecieeiie ettt 4
(0] 231 204 ¥ 174 SRR RORRRRRRRRN 4
RELATED SUBMITTAL(S)/GRANT(S) ..cuuttetteettteetieesteesrtenteeesseessseessssesseessseessssssssessssassssssseessssassessssssssssessesssseesssssssesssees 4
TEST METHODOLOGY ...uvveeiiuteeeietteeeeiueeeeiiteeeieteesasseessessesesssseessssssssassesssssssesasassesasssessssssessssesesnsessesssssesssesessssesssnsesssns 4
MEASUREMENT UNCERTAINTY ...eeeiiiiiitttreeeeeeeiteeeeeeeeeisseeeesesesssesseesesosssssssessssssssesessssisssssesssessssssssesesssssssssessesnssssseseens 5
TEST FACILITY ..t ettt ettt e et e e e e e et e e et e e e e eateeeeeaeeeeeateeesaaseeessaeesesaseesaasseesasseesasseeesnsaeeeansseesnsseeennseessanseeennns 5
SYSTEM TEST CONFIGURATION 6
DESCRIPTION OF TEST CONFIGURATION .....cceiouiiiiiiteeeieueeeeiteeeeeteeeaeseeeenteseeasassesssseessisesssessesessssssssssssessssssssnssssssssssesnn 6
EUT EXERCISE SOFTWARE ......ccoiuviiiiiuieeeiiteeeeeiteeeeeteeeeeiseseeitseeeeesteeessseeeestessessseesassessesseeesseesantsssesisseseeseesenssesensseeeenes 6
EQUIPMENT MODIFICATIONS .....uvvtiiiteteeiteeeiesteeeesteeeeesseseessseessnsssesessesssssesesasassesssssessssesesessesesssessssssssesssssssssesssssssessnns 6
SUPPORT EQUIPMENT LIST AND DETAILS ...vvvveiiiiiiitieeeeeeeeiteeeeeeeeiinreeeeeeeeissseeeeeseessssesssseesssssseseesssssssssesessensssresessennsns 6
SUPPORT CABLE LIST AND DETAILLS ....ccotiutttiiieeieiieieieeeeeeateeeeeeeeeateeeeeeeseesaseeseesesssssassesssssassseeeessassseseesesssassreeesssasees 6
BLOCK DIAGRAM OF TEST SETUP ....ccutvttiiiieieiteeeeeeeeeiteeeeeeeeeitaeseeeseetasseeseeesesstsseeeesessisrssseseeesssssssesesssnsseseeeesssrreeseens 7
SUMMARY OF TEST RESULTS 8
FCC §15.247 (I) & §1.1310 & §2.1093, RSS-102 §4- RF EXPOSURE 9
APPLICABLE STANDARD .....coiitttttiiieiiiittieeeeeeeeisteeeeeseesssaaeeeseeseesaaesseesessssaeseeessaastsseeeessasssaeseeseesssasssesessassassesessssnreseeesanns 9
[ 2 A 2 1] 6 RPN 9
FCC §15.203& RSS-GEN CLAUSE 8.3 - ANTENNA REQUIREMENT 10
APPLICABLE STANDARD .....ccouvtiiittieiiiteeeeeteeeeiteeeeeiseeeeetseeeeeaeeeeetsseeeetseeeeetseseetseseassssseasseeeetsssestssseessseeesseeenssesennneees 10
ANTENNA CONNECTOR CONSTRUCTION .....ccoeuvviiieeieiiteeeeeeeeeisteeeeeesessssseeesesssssssseessesssssssesssasssssseesssssssssssessssssseseees 10
FCC §15.207 (A)& RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED EMISSIONS 11
APPLICABLE STANDARD .....ccotttvttieeeieiiitteeeeeeeeiisreeeeeeeeiissreseeeseetresseeseesisssesssesesstsssseesessissssesssemssssesesseesssrsseessnnsseseees 11
BUT SETUP ...ttt ettt et ettt ettt e e et e e et e e e tb e e e etaeeeeataeeeeaseeeeaseeeenteseetseseessseeeensseeessesennneeas 11
EMI TEST RECEIVER SETUP.....uvuviiiiiiiiteeeeeeeeeeteeeeeeeeeeteeeeeeeeeesaaeeeseseessasesseseessasseeessssssesseeeseessssesesseessrreseeesesssreseees 11
TEST PROCEDURE ......uuutiiiiiiiiiiiieieeeeeeitteeeeeeeeetteeeeeeeeetassaeeeesaestraseeeseasssssaeaeseassssaeeesessssssaeeseeasssssasesesassseseeesasssseseeens 12
CORRECTED AMPLITUDE & MARGIN CALCULATION ....cceiiiitteiieeeeiiteeeeeeeeeisteeeeeeeeesaaseesessessssseeessssnssssessessssnssesesssnnes 12
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiiiiieieeeeeeiteeee e e eeecttreeeeeeeetvaeeeeeeesssseeeeeseesssssssesesessssessesensssssesesessnssreseees 12
B0 2 A D 7S NPT 13
FCC §15.209, §15.205 & §15.247(D) & RSS-247 CLAUSE 5.5, RSS-GEN CLAUSE 8.10- SPURIOUS
EMISSIONS 15
APPLICABLE STANDARD .....coituttttiieeieiitteeeeeeeeeeateeeeeeeeeeaeeeeeesseestaeseeeseasaaeessessaaaasaeeesssasassseesseessssseesessasssasseessessreeseeeas 15
L1 O B 2 6 ) SRR 15
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ......ccovviiiiuiieiitreeeeeteeeeeteeeeeitreeeeseeeeetveeeenssesesssessnnseesenssesennnens 16
TEST PROCEDURE .....uutttviiiiiieiieeeee e e eeetee e e e e eeeaeee e e e eeeeaaaeee e e e seesaaeeeeeeeessaaaeeeeeseaaasseeesesasssesseeeeeessasseeeseenseneseeeaansreeseeeas 16
TEST EQUIPMENT LIST AND DETAILS....ceviiiiiiiiiieeeeeeeeiteree e e eeettreeeeeeeetvaeeeeeeesssseeeeeseessssssseseeessssesseesesssesesesessssreseees 16
CORRECTED AMPLITUDE & MARGIN CALCULATION ....cceiiiittiiieeeeiiteeeeeeeeeiteeeeeeseessssesssssessassessssssssssessesssssssssesssnnes 17
TEST DATA ...ttt ettt et ettt e e e e et ta e e e e e eeeatbaeeeeeeerasaaeaeeeeesassaaeeeesasstaaaeeeeeessseseeeeeenssrseaeeeannstreseeeas 17
FCC §15.247(A) (1)& RSS-247 CLAUSE 5.1 B) - CHANNEL SEPARATION 21
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeeteeeeeiseeeeetseeeeeteeeeetsseeeetseeeeetseseetseseasssssaesseseetsssentsseeenssseeensseeenssesennneees 21
TEST EQUIPMENT LIST AND DETAILS....cuviiiiiiiiieeiieeeeeiteeee e e e eeetiaee e e e eeeiaaeeeeeeeeaaseeeeeseestsseeeeseeesssssssessessssereseeesnnsrreseeeas 21
TEST PROCEDURE ......uutvvviiiiiiiitiieieeeeeeiteeeeeeeeeeteeeeeeeeeessseeeseseeasaseeeseesssresseeeesitsaseeesesastssseeeeessssseseseensrreseeeennnsreseeenn 21
0 2 A D 7S NSRS 22
FCC §15.247(A) (1)& RSS-247 CLAUSE 5.1 B) ,RSS-GEN CLAUSE 6.6 -EMISSION BANDWIDTH........... 25

Page 2 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

APPLICABLE STANDARD .....coitttttieeeieeiteeeeeeeeeeteeeeeeeeesiseseeeeesesateeeeeseassasesseseeassasseeesssssstssseeesesssrseeeeseassrreseessenrreseees 25
TEST PROCEDURE .......uuvtiiiiiiiiiiiiieeeeeeiiteeeeeeeeeateeeeeeeetassaeeeeseestraseeesaasssssasaeseessssaeeesesassssaeeseassssssasesesassrseseeessnssseseeens 25
TEST EQUIPMENT LIST AND DETAILS.....coiouttititiieeiteeeeieteeeeeteeeeeteeeeeseeessatesssnseessesssssssseessnseeseesesssassssessssssssssesssssnees 25
TEST DATA ...ttt ettt e e e e e e e r e e e e e seeatba e e e e ee e aaaaaaeeeeestasaaeeeeeasstssaeeeeesstseseeeeeenssrreaeeeanstreseeeas 26
FCC §15.247(A) (1) (IID& RSS-247 CLAUSE 5.1 D) - QUANTITY OF HOPPING CHANNEL.......ccceeveeueruneee 30
APPLICABLE STANDARD .....coituttttiieeieeitteeeeeeeeeesteeeeeeeeesateeeeesseestaeeeeesesssaeeseessaaaasseeesssassessesssesssssssesessassresseessassrreseeeas 30
TEST PROCEDURE .....uuutviiiiiiiiiieeiee e e eeeteeee e e e eeeaeeeeeeeeesaaeeeeeeeeesateeeeeeeassaaaeeeeeseeaaaseeeeesassasaeeeseesssaseeessenaeseseeeeansrneeeeeas 30
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiittteeeeieeiiteeeeeeeiittreeeeeeeiirteeeesessssseeeeesesssssseesesassssssesesesnsssesesesssssseseeens 30
0 2 A D NG - PP 31
FCC §15.247(A) (1) (I &RSS-247 CLAUSE 5.1 D) - TIME OF OCCUPANCY (DWELL TIME).......cccccvc0euee. 32
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeiteeeeeiseeeeeseeeeeteeeeesseeeetseeeeetseseesseeeasseseaesseeeetsesestssseessseeesseeenssesennneeas 32
TEST PROCEDURE .....uuttvviiiiiiiiieeeee e e eeettteee e e e eeeaaee e e e eeeeaaeeeeeeseesaaeeeeeseesasaaeeeeeseaaasseeeessasssasaeeeeeessasseeessenseaeseeeeansrreeeeeas 32
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiiiiteeeeeeeeitereeeeeeeitveeeeeeeetvaeeeeeeestaseeeeeseetssssesesesesssresseeeesssesesesesnsrreseees 32
B 2 A D 7S NSRS 32
FCC §15.247(B) (1)& RSS-247 CLAUSE 5.4 B) - PEAK OUTPUT POWER MEASUREMENT........ccccceeveuenee 37
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeiteeeeeeeeesiseseeeeeseeateeseeseassseessessassasrseeesssststesseeesessteseeeeseassrreseessansreseees 37
TEST PROCEDURE .......uuvviiiiiiiiiiiiieeeeeeiieeeeeeeeeeareeeeeeeeettssaeeeessestraseeeseasssssasaeeeassssseeesesassssaeeseessssssaseseanssseseeesesssseseeens 37
TEST EQUIPMENT LIST AND DETAILS .....coioutiiiiiiieeiteeeeieteeeeeteeeeeteeeeeseeeseateessnaeeseesssssssssssssnssessesesssasessssnsssessssessssnnees 37
TEST DATA ...ttt ettt et e e e e e aaree e e e eeetabas e e e eeeeatareaeeeeeeaassaaeeeeeasstasaeeeeeessseseeeeeensseseaeeeanstreseeeas 37
FCC §15.247(D)& RSS-247 CLAUSE 5.5 - BAND EDGES TESTING 40
APPLICABLE STANDARD .....coiittttiittieiittteeeeeeeeesteeeeeeeeeeaeeeeeesseestaeseeesesssaaesseseaaaasaeeesssassssseesseassesseesessassresseessassreeseeeas 40
TEST PROCEDURE .....uuttvviiiiiiiiieeiee e eeeetteee e e e eeeaeee e e e eeeeaaseeeeseeesateeeeeseesssaeeseeeeeaaaaseeeeesassesseeeeeessasseeessenseneseeeeansreeeeeeas 40
TEST EQUIPMENT LIST AND DETALLS.....cciotitiiittteeitieeeetteeeeeteeeeeteeeeeeteeeeereeeeeteeeeesseeeeassesessseeseseesenssseeensseeeenssesennneees 41
0 2 A D NG NSRS 41

Page 3 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The SZ DJI Osmo Technology Co.,Ltd.’s product, model number: R2-TX1

(FCC ID:2ANDR-R2TX11708, I1C: 23060-R2TX11708) ( the "EUT") in this report was a RONIN 2 TX1,
which was measured approximately: 170 mm (L) x 35 mm (W) x 115 mm (H), rated input voltage: DC 3.7V
from battery DC 5V from USB port.

All measurement and test data in this report was gathered from production sample serial number: 170730008
(Assigned by BACL, Dongguan). The EUT was received on 2017-07-30.

Objective

This report is prepared on behalf of SZ DJI Osmo Technology Co.,Ltd. in accordance with Part 2, Subpart J,
Part 15, Subparts A, and C of the Federal Communications Commission’s rules and RSS-247, Issue 2,
February 2017 of the Innovation, Science and Economic Development Canada, RSS-Gen Issue 4, November
2014 of the Innovation, Science and Economic Development Canada.

The tests were performed in order to determine the compliance of the EUT with FCC Rules Part 15-Subpart
C, section 15.203, 15.205, 15.207, 15.209, 15.247 rules and RSS-247, Issue 2, February 2017, RSS-Gen
Issue 4, November 2014 of the Innovation, Science and Economic Development Canada.

Related Submittal(s)/Grant(s)

FCC submissions with Part 15E NII, FCC ID: 2ANDR-R2TX11708.
ISEDC submissions with RSS-247 LE-LAN, IC: 23060-R2TX11708.

Part of system submissions with FCC: 2ANDR-R21708, IC: 23060-R21708.
Test Methodology

All measurements detailed in this Test Report were performed in accordance with ANSI C63.10-2013
“American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices”. And
RSS-247, Issue 2, February 2017 of the Innovation, Science and Economic Development Canada, RSS-Gen
Issue 4, November 2014 of the Innovation, Science and Economic Development Canada.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
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Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB
30M~200MHz: 4.58 dB for Horizontal, 4.59 dB for Vertical
Unwanted Emissions, radiated 200M~1GHz: 4.83 dB for Horizontal, 5.85 dB for Vertical
1G~6GHz: 4.45 dB, 6G~26.5GHz: 5.23 dB
Unwanted Emissions +1.5dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted 3.12 dB (150 kHz to 30 MHz)

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located on
the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China

Bay Area Compliance Laboratories Corp. (Dongguan) has been accredited to ISO 17025 by CNAS(Lab code:
L5662). And accredited to ISO 17025 by NVLAP(Test Laboratory Accreditation Certificate Number
500069-0), the FCC Designation No. CN5002 under the KDB 974614 DO1.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
273710. The test site has been approved by the FCC for public use and is listed in the FCC Public Access
Link (PAL) database.

Bay Area Compliance Laboratories Corp. (Dongguan) was registered with ISED Canada under ISED
Canada Registration Number 3062D.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in engineering mode, which was provided by manufacuter.

The system employed FHSS technology, total 46 channels was used:

Frequency Frequency
Channel (MHz) Channel (MHz)
1 2408 24 2442.5
2 2409.5
. e 45 2474
23 2441 46 2475.5

3 channels were tested: 2408MHz, 2442.5MHz and 2475.5MHz

EUT Exercise Software

The software “HG910-wireless_authority-v3.2.10.10-beta3 - special- baudrate256000” was used for testing,
which was provided by manufacturer. The maximum power level was configured as below table:

et oiiyare HG910-wireless_authority-v3.2.10.10-beta3 - special- baudrate256000
Version -
Test Frequency 2408MHz 2442 5SMHz 2475.5MHz
GFSK 30 35 35

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number

RAMNIU AC ADAPTER FN45 UNBC0501GOUF

Support Cable List and Details

Shieldi . Length
Cable Description Loe Ferrite Core : From Port To
Type (m)
Type C Cable yes yes 1.00 Adapter EUT
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Block Diagram of Test Setup

LISN

‘ EUT Adapter
=
<
<3
o
Non-Conductive Table 80
cm above Ground Plane
- 1.5 Meter

Page 7 of 42




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170730008-00B

SUMMARY OF TEST RESULTS

Rules

Description of Test

Result

FCC §15.247 (i) & §1.1310 &

§2.1093
RSS-102 §4

RF Exposure

Compliance

FCC§15.203
RSS-Gen Clause 8.3

Antenna Requirement

Compliance

FCC§15.207 (a)
RSS-Gen Clause 8.8

Conducted Emissions

Compliance

FCC§15.205, §15.209,
FCC §15.247(d)
RSS-247 Clause 5.5,
RSS-Gen Clause 8.10

Spurious Emissions

Compliance

FCC§15.247 (a)(1)
RSS-247 Clause 5.1 b)
RSS-Gen Clause 6.6

Emission Bandwidth

Compliance

FCC§15.247(a)(1)
RSS-247 Clause 5.1 b)

Channel Separation Test

Compliance

FCC§15.247(a)(1)(iii)
RSS-247 Clause 5.1 d)

Time of Occupancy (Dwell Time)

Compliance

FCC§15.247(a)(1)(iii)
RSS-247 Clause 5.1 d)

Quantity of hopping channel Test

Compliance

FCC§15.247(b)(1)
RSS-247 Clause 5.4 b)

Peak Output Power Measurement

Compliance

FCC§15.247(d)
RSS-247 Clause 5.5

Band Edges

Compliance
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FCC §15.247 (i) & §1.1310 & §2.1093, RSS-102 §4- RF EXPOSURE

Applicable Standard

According t0§15.247(1),§1.1310 and §2.1093.

According to RSS-102 §4 Table 3, SAR limits for device used by the general public

7 Average SAR Averaging Time Mass Average
Eetyleelug (W/Kg) (minutes) (@
Whole Body 0.08 6 Whole Body
Localized Head, Neck and Trunk 1.6 6 1
Localized Limbs 4 6 10

Test Result

Compliant, please refer to the SAR report: RDG170703008-20A for FCC and RDG170703008-20B for

Canada ISEDC.
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FCC §15.203& RSS-GEN CLAUSE 8.3 - ANTENNA REQUIREMENT

Applicable Standard

According to FCC § 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 use of a standard antenna jack or electrical connector is prohibited.

According to RSS-Gen §8.3, The applicant for equipment certification, as per RSP-100, must provide a list
of all antenna types that may be used with the licence-exempt transmitter, indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each antenna.

Licence-exempt transmitters that have received equipment certification may operate with different types of
antennas. However, it is not permissible to exceed the maximum equivalent isotropically radiated power
(e.i.r.p.) limits specified in the applicable standard (RSS) for the licence-exempt apparatus.

Testing shall be performed using the highest gain antenna of each combination of licence-exempt transmitter
and antenna type, with the transmitter output power set at the maximum level. When a measurement at the
antenna connector is used to determine RF output power, the effective gain of the device’s antenna shall be
stated, based on a measurement or on data from the antenna manufacturer.

User manuals for transmitters equipped with detachable antennas shall also contain the following notice in a
conspicuous location:

This radio transmitter (identify the device by certification number or model number if Category II) has been
approved by Industry Canada to operate with the antenna types listed below with the maximum permissible
gain indicated. Antenna types not included in this list, having a gain greater than the maximum gain
indicated for that type, are strictly prohibited for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types approved
for use with the transmitter, indicating the maximum permissible antenna gain (in dBi).

Antenna Connector Construction

The EUT has one internal antenna arrangement, and the antenna gain is 1.5 dBi, fulfill the requirement of
this section. Please refer to the EUT photos.

Result: Compliance.
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FCC §15.207 (a)& RSS-GEN CLAUSE 8.8 - AC LINE CONDUCTED
EMISSIONS

Applicable Standard
FCC§15.207(a) and RSS-GEN CLAUSE 8.8

EUT Setup
.~ Vertical Reference
Ground Plane Test Receiver
. /
- 40|:m__
EUT M oo oo
a s o0
[l
S0cm
sy P
¥ 1 ~ B Ll
~ N
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

MNote: 1. Support units were connected to second LISH.
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 and RSS-Gen clause 8.8 limits.

The spacing between the peripherals was 10 cm.

The adapter was connected to the main lisn with 120 V/60 Hz AC power.

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

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

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

Ve =Vr+Ac+ VDF

Herein,

V¢: corrected voltage amplitude

Vr: reading voltage amplitude

A.: attenuation caused by cable loss
VDF: voltage division factor of AMN or ISN

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 Equipment List and Details

Manufacturer Description Model Serial Number Calg):taetion CSEE‘;;Z“
R&S EMI Test Receiver ESCS 30 830245/006 2016-12-08 | 2017-12-08
R&S LIS.N ESH2-Z5 892107/021 2016-09-01 | 2017-09-01
R&S Two-line V-network ENV 216 3560.6550.12 2016-12-08 | 2017-12-08
R&S Test Software EMC32 Version8.53.0 N/A N/A

Unknown Coaxial Cable 2m Con-1 2016-09-01 | 2017-09-01

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

Environmental Conditions

Temperature: 26.8 °C
Relative Humidity: 48 %
ATM Pressure: 100.2 kPa

The testing was performed by Gaochao Gong on 2017-08-12.

Test Mode: Transmitting

AC120 V, 60 Hz, Line:
80
70
60 I Quasi-Peak Limit
L 507
% 40t “m
£ 0]
2ok
1o}
0 ; ; —t—t——— ; ——t—t—t——+— ; i
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
e | ey | " | vine | o [ Ve [ | comment
0.387164 43.6 9.000 L1 10.0 14.5 58.1 Compliance
0.429420 41.9 9.000 L1 9.9 15.4 57.3 Compliance
0.515791 39.9 9.000 L1 9.9 16.1 56.0 Compliance
0.549741 39.1 9.000 L1 9.9 16.9 56.0 Compliance
0.604902 39.2 9.000 L1 9.8 16.8 56.0 Compliance
0.681699 39.0 9.000 L1 9.8 17.0 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBpy)
0.302425 27.4 9.000 L1 10.1 22.8 50.2 Compliance
0.387164 322 9.000 L1 10.0 15.9 48.1 Compliance
0.429420 313 9.000 L1 9.9 16.0 47.3 Compliance
0.515791 28.6 9.000 L1 9.9 17.4 46.0 Compliance
0.558572 28.4 9.000 L1 9.8 17.6 46.0 Compliance
0.644717 28.0 9.000 L1 9.8 18.0 46.0 Compliance
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Report No.: RDG170730008-00B

AC120 V, 60 Hz, Neutral:
80
70
60 Quasi-Péak Limit
L 9T
E a0t * 60
[
20}
10T
o-- : ———t—t—t—— : : ———t i
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 30M
Frequency in Hz
Pt | e | e T e | o T Ve [ g | conmen
0.432855 40.3 9.000 N 9.9 16.9 57.2 Compliance
0.515791 39.5 9.000 N 9.9 16.5 56.0 Compliance
0.595338 40.0 9.000 N 9.8 16.0 56.0 Compliance
0.649874 39.7 9.000 N 9.8 16.3 56.0 Compliance
0.681699 40.9 9.000 N 9.8 15.1 56.0 Compliance
0.768247 40.4 9.000 N 9.8 15.6 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBpv)
0.426011 314 9.000 N 9.9 15.9 47.3 Compliance
0.515791 31.8 9.000 N 9.9 14.2 46.0 Compliance
0.558572 30.9 9.000 N 9.8 15.1 46.0 Compliance
0.600101 29.5 9.000 N 9.8 16.5 46.0 Compliance
0.687153 30.1 9.000 N 9.8 159 46.0 Compliance
0.774393 30.0 9.000 N 9.8 16.0 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5, RSS-GEN
CLAUSE 8.10- SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205; RSS-247 Clause 5.5, RSS-GEN Clause 8.10

EUT Setup

Below 1GHz:

Ant. Tow L4m
Variahle
EUT& - 3m - /

Support Units

Turn Tahle

. ~
0.8m 1

Ground Plane

Test RECEiVEI\
N

.,

e | I
Al ]oooa
o

Above 1GHz:

EUT& - Jm
Support Uni'r.a:l

|—Il—_|~ - Turn Tahle
) )
15m |

i

Ground Plane

Test e cever

I

] o0 @ @
‘oo e e

The radiated emission tests were performed in the 3 meters distance, using the setup accordance with the
ANSI C63.10-2013. The specification used was the FCC 15.209, 15.247 and RSS-247 Clause 5.5, RSS-GEN
Clause 8.10 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.

Page 15 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

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 Detector
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
IMHz 3 MHz / PK
Above 1 GHz
IMHz 10 Hz / AV

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.

Test Equipment List and Details

Manufacturer Description Model N?li:lil?lr Cal};):ts:ion C];g:li;;itzn
R&S EMI Test Receiver ESCI 100224 2016-09-01 | 2017-08-31
Scsgr’l‘éis Antenna JB3 A060611-1 | 2014-11-06 | 2017-11-05
HP Amplifier 8447E 2434A02181 | 2016-09-01 | 2017-09-01
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 | 2017-12-08
ETS-Lindgren Horn Antenna 3115 000 527 35 2016-01-05 | 2019-01-04
Tzléﬁﬁiﬁﬁgﬁs Horn Antenna ARH-4223-02 1007730021 2017.06-16 | 2020-06-15
Mini-Circuit Amplifier ZVA-213-S+ SN054201245 | 2017-02-19 | 2018-02-19
Quinstar Amplifier QLW-18405536-JO | 15964001001 | 2016-09-06 | 2017-09-06
Unknown Coaxial Cable Chamber A-1 4m 2016-09-01 | 2017-09-01
Unknown Coaxial Cable Chamber B-1 0.75m 2016-09-01 | 2017-09-01
Unknown Coaxial Cable Chamber A-2 10m 2016-09-01 | 2017-09-01
Unknown Coaxial Cable Chamber B-2 8m 2016-09-01 | 2017-09-01
Farad Test Software EZ-EMC V1.14.2 N/A N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

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 Data

Environmental Conditions

Temperature: 27.3°C
Relative Humidity: 50.7 %
ATM Pressure: 100.1 kPa

* The testing was performed by Tony Zeng on 2017-08-10.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170730008-00B

1) 30MHz-1GHz:

Horizontal:

80.0 dBuV/m

30 2,

-20

Limit1:

Margin:

—

EM

30,000 127.00 224.00 321.00 412.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.
(i Libs) (dBuV) (dB/m) @BuV/m) | (@BuY/m) (el
30.9700 25.45 QP 0.35 25.80 40.00 14.20
65.8900 40.17 QP -11.87 28.30 40.00 11.70
79.4700 37.12 QP -11.22 25.90 40.00 14.10
288.0200 27.40 QP -4.10 23.30 46.00 22.70
345.2500 26.38 QP -3.48 22.90 46.00 23.10
534.4000 26.02 QP -0.32 25.70 46.00 20.30
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG

170730008-00B

Vertical:
80.0 dBu¥/m
Limit1: —_—
Margin:
3 3
30 K/()ﬁ;
20
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.
(Litevy (dBuV) (dB/m) (@BuV/m) | (@BuV/m) (5
32.9100 32.60 QP -1.10 31.50 40.00 8.50
65.8900 46.47 QP -11.87 34.60 40.00 5.40
79.4700 43.22 QP -11.22 32.00 40.00 8.00
99.8400 36.53 QP -8.43 28.10 43.50 15.40
283.1700 24.10 QP -3.90 20.20 46.00 25.80
361.7400 25.16 QP -3.06 22.10 46.00 23.90
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170730008-00B

2) 1-25GHz:
Frequency Receiver Rx Antenna Cable | Amplifier | Corrected - .
MH Reading D Polar | Factor loss Gain Amplitude ( dk“{‘,l/t ) D/[(?lli?.g)ln
(MH2) | Gguvy | Petector | vy | @B) | (@B) @B) | (dBuV/m) pV/m
Low Channel: 2408 MHz
2408 76.09 PK H 28.12 3.11 0.00 107.32 N/A N/A
2408 71.74 AV H 28.12 3.11 0.00 102.97 N/A N/A
2408 81.22 PK \Y% 28.12 3.11 0.00 112.45 N/A N/A
2408 74.53 AV \Y 28.12 3.11 0.00 105.76 N/A N/A
2390 30.69 PK \Y 28.08 3.10 0.00 61.87 74.00 12.13
2390 19.27 AV \Y 28.08 3.10 0.00 50.45 54.00 3.55
4816 51.66 PK \Y% 32.93 4.32 35.49 5342 74.00 20.58
4816 43.23 AV \Y 32.93 4.32 35.49 44.99 54.00 9.01
7224 47.79 PK \Y 35.78 5.46 35.97 53.06 74.00 20.94
7224 34.59 AV \Y% 35.78 5.46 35.97 39.86 54.00 14.14
4688 47.22 PK \Y 32.68 4.26 35.39 48.77 74.00 25.23
4688 34.11 AV \Y 32.68 4.26 35.39 35.66 54.00 18.34
Middle Channel: 2442.5 MHz
2442.5 75.15 PK H 28.19 3.11 0.00 106.45 N/A N/A
2442.5 70.28 AV H 28.19 3.11 0.00 101.58 N/A N/A
2442.5 80.01 PK \Y 28.19 3.11 0.00 111.31 N/A N/A
2442.5 74.47 AV \Y% 28.19 3.11 0.00 105.77 N/A N/A
4885 50.54 PK \Y% 33.07 4.40 35.54 5247 74.00 21.53
4885 39.83 AV \Y% 33.07 4.40 35.54 41.76 54.00 12.24
7327.5 48.23 PK \Y% 36.05 5.53 35.98 53.83 74.00 20.17
7327.5 34.46 AV \Y 36.05 5.53 35.98 40.06 54.00 13.94
5523 47.09 PK \Y% 34.11 4.49 35.85 49.84 74.00 24.16
5523 34.13 AV \Y 34.11 4.49 35.85 36.88 54.00 17.12
6124 46.69 PK \Y 34.28 4.82 35.82 49.97 74.00 24.03
6124 34.71 AV \Y% 34.28 4.82 35.82 37.99 54.00 16.01
High Channel: 2475.5 MHz
2475.5 75.29 PK H 28.25 3.10 0.00 106.64 N/A N/A
2475.5 70.67 AV H 28.25 3.10 0.00 102.02 N/A N/A
2475.5 80.03 PK \Y 28.25 3.10 0.00 111.38 N/A N/A
2475.5 75.42 AV \Y% 28.25 3.10 0.00 106.77 N/A N/A
2483.5 30.91 PK \Y% 28.27 3.10 0.00 62.28 74.00 11.72
2483.5 19.59 AV \Y% 28.27 3.10 0.00 50.96 54.00 3.04
4951 49.09 PK \Y% 33.20 442 35.59 51.12 74.00 22.88
4951 36.23 AV \Y% 33.20 4.42 35.59 38.26 54.00 15.74
7426.5 47.82 PK \Y 36.31 5.59 35.98 53.74 74.00 20.26
7426.5 35.12 AV \Y 36.31 5.59 35.98 41.04 54.00 12.96
5625 47.25 PK \Y% 34.15 4.57 35.85 50.12 74.00 23.88
5625 34.11 AV \Y% 34.15 4.57 35.85 36.98 54.00 17.02
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

FCC §15.247(a) (1)& RSS-247 CLAUSE 5.1 b) - CHANNEL SEPARATION

Applicable Standard

According toFCC§15.247(a) (1)

Frequency hopping systems shall have hoping channel carrier frequencies separated by a minimum of 25
kHz or the 20dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.50 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater
provided the systems operate with an output power no greater than 125 mW.

According to RSS-247 Clause 5.1 b)

b)  FHSs shall have hopping channel carrier frequencies separated by a mmmimum of 25 kHz or the
20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, FHSs operating in
the band 2400-2483 5 MHz may have hopping channel carrier frequencies that are separated by
25 kHz or two thirds of the 20 dB bandwidth of the hopping channel. whichever 1s greater,
provided that the systems operate with an output power no greater than 0.125 W,

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.lm C-1 Each Time /

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

Test Procedure

1. Set the EUT in transmitting mode, spectrum Bandwidth was set at 30 kHz, maxhold the channel.
2. Set the adjacent channel of the EUT maxhold another trace.
3. Measure the channel separation.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170730008-00B

Test Data

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15.

Test Result: Compliance.

Please refer to following tables and plots

Test Mode: Transmitting

Frequency Chann‘e ! Limit
Channel Separation
MHz MHz MHz
Low 2408 1.5 0.68
Middle 2442.5 1.5 0.68
High 2475.5 1.5 0.69

Note: Limit= (2/3)x 20dB bandwidth
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Report No.: RDG170730008-00B

Date:

Date:

Low Channel

“RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.07 dB
Ref 30 dBm “Att 40 dB SWT 15 ms 1.500000000 MHz
30 Offget 0.3 dB Markdr 1 [T1[]
1 1 21.21 dBm
2o h a 2.407754000 GHz

2 P Y A MO

A/ A\

W Y

~-30

=50

~-60

-70

Center 2.40875 GHz 300 kHz/ Span 3 MHz
15.AUG.2017 15:06:02
Middle Channel

“RBW 30 kHz Delta 1 [T1 ]

“VBW 100 kHz -0.05 dB
Ref 30 dBm “Att 40 dB SWT 15 ms 1.500000000 MHz
30 Offget 0.3 dB Markdr 1 [T1[]

19.91 dBm
1 1

2o 2 2.442254000 GHz
o A Aapi ﬂ AN

4

“w\ A n/\/ Wy 1

/ \

U/ ;

—-30

I--40

Center 2.44325 GHz

300 kHz/ Span 3 MHz

15.AUG.2017 15:07:15
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High Channel

® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.04 dB
Ref 30 dBm “Att 40 dB SWT 15 ms 1.500000000 MHz

30 Offset .8 dB Markdr 1 [T1]]
19.92 dBm

1
2.473754000 GHz

1 Adn Maln [ |
/\(/ i WV Nf L \"WJ LvL

=
)

Lio

~-50

~-60

-70

Center 2.47475 GHz 300 kHz/ Span 3 MHz

Date: 15.AUG.2017 15:08:11
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FCC §15.247(a) (1)& RSS-247 CLAUSE 5.1 b) ,RSS-GEN CLAUSE 6.6 —
EMISSION BANDWIDTH

Applicable Standard

According to FCC §15.247(a) (1)

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an output power no greater than 125 mW.

According to RSS-247 Clause 5.1 b)

b}  FHSs shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the
20 dB bandwidth of the hopping channel, whichever 1s greater. Alternatively, FHSs operating in
the band 2400-2483 5 MHz may have hopping channel carrier frequencies that are separated by
23 kHz or two thirds of the 20 dB bandwidth of the hopping channel, whichever 1s greater,
provided that the systems operate with an output power no greater than 0.125 W

Test Procedure

1.

2.

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

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.

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

Use Occupied bandwidth test function, measure the 99% Occupied bandwidth.

Repeat above procedures until all frequencies measured were complete.

Test Equipment List and Details

A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.1m C-1 Each Time /

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

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

Frequenc 20dB 99% occupied
Channel (D‘}HZ) ¥ Bandwidth Bandwidth
(MHz) (MHz)
Low 2408 1.02 0.90
Middle 24425 1.02 0.99
High 2475.5 1.03 0.98
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20dB Bandwidth:

®

=
)

oS |

Date:

=
)

oS |

Date:

Low Channel

*RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 1.22 dB
Ref 30 dBm *Att 40 dB SWT 15 ms 1.016032064 MHz
30 Offget 0.5 dB Markdgr 1 [T1]]
2 1.45 dBm
o0 D1 20 29 dBm X 2407491984 GH. A
Markgr 2 [T1]|]
2(0.29 dBm
10 A 2 407754000 GH
“’\/ LvL
1 /Hj \r1mﬂ Imwln 1
o D2 0l29 dBm | A
/fv Uk
~-10 ﬂ x‘
L 20 A\/f’j VA
h/ \mm DB
-30 W%{ MM
-a0
~-50
~-60
-70
Center 2.408 GHz 300 kHz/ Span 3 MHz
15.AUG.2017 14:39:42

Middle Channel

“RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 1.97 dB

Ref 30 dBm “Att 40 dB SWT 15 ms 1.016032064 MHz
30 Offget 0.5 dB Markdr 1 [T1]]

> .50 dBm

o D1 20 24 dBm Y 441991984 GH

Markgr 2 [T1]|]

/\ 2¢.24 dBm

2 44225

000

D2 0l 24 dBm

~-10

~-20 r\/ '

~-50

~-60

-70

Center 2.4425 GHz

15.AUG.2017 14:42:20

300 kHz/

Span 3 MHz
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Report No.: RDG170730008-00B

High Channel

® “RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 3.25 dB
Ref 30 dBm “Att 40 dB SWT 15 ms 1.028056112 MHz
30 Offget 0.5 dB Markgr 1 [T1]]
> -¢.78 dBm
o D1 2019 dBm Y 47498%972 GH
r 2 [T1]]
2¢.19 dBm

2 475254000 CH.

Markg
Lio /{
\WJJ W\\’/ |
D2 0l19 dBm ﬂvr\/k/j \y“w

~-10

I b

T "

~-50

~-60

-70

Center 2.4755 GHz 300 kHz/

Date: 15.AUG.2017 14:43:38

99% Occupied Bandwidth:
Low Channel

Span 3 MHz

® “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 20.31 dBm
Ref 30 dBm “Att 40 dB SWT 15 ms 2.407754000 GHz
30 Offget 0.5 dB 0BW9J0.000009000 kHz
1 Temp |1 [T1 OBW]
20 X .21 dBm
2.407592000 GHz
/ \ /\ Temp |2 [T1 OBW]
L 1o 23 agm)
2.408492000 GHz||"""

=
=
=

~-10

7
ML "

Pt

~-50

~-60

-70

Center 2.408 GHz 300 kHz/

Date: 15.AUG.2017 14:39:56

Span 3 MHz
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Middle Channel

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 20.18 dBm
Ref 30 dBm “Att 40 dB SWT 15 ms 2.442254000 GHz
30 Offfet 0.3 dB 0BW9d0.00000§000 KHz

1 Temp |1 [T1 OBW]

2o Y .59 dBm

2.442008000 GHz

/\ !( Temp [2 [T1 ogw]
VAXH -

Lio -
LVL
T1 V} w W T2 2.442994000 GHz

*° A Il

~-10

MEENFA T

L a0 iy Y

F-40

~-50

~-60

-70

Center 2.4425 GHz 300 kHz/ Span 3 MHz

Date: 15.AUG.2017 14:42:34

High Channel

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 20.19 dBm
Ref 30 dBm “Att 40 dB SWT 15 ms 2.475254000 GHz
30 Offfet 0.5 dB 0BW9g4 000009000 KHz
1 Temp |1 [T1 OBW]
20 y .21 dBm
2.475014
m A Temp |2 [T1 OBW,
o= |, o

i ﬁhh Wv’ 'VN\R ijnz 2. 4750940
il !
) g

il

Center 2.4755 GHz 300 kHz/ Span 3 MHz

Date: 15.AUG.2017 14:43:51
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FCC §15.247(a) (1) (iii)& RSS-247 CLAUSE 5.1 d) - QUANTITY OF HOPPING
CHANNEL

Applicable Standard

According to FCC §15.247(a) (1) (iii)

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average time
of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied
by the number of hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.

According to RSS-247 Clause 5.1 d)

d) FHSs operating in the band 2400-2483 5 MHz shall use at least 15 hopping channels. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds, multiplied by the number of hopping channels emploved. Transmissions on particular
hopping frequencies may be avoided or suppressed provided that at least 15 hopping channels are
used.

Test Procedure

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

2. Set the EUT in hopping mode from first channel to last.

3. By using the Max-Hold function record the Quantity of the channel.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.lm C-1 Each Time /

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

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

Frequency Range Number of .
] Limit
(MHz) Hopping Channel
2400-2483.5 46 >15
Number of Hopping Channels
@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -1.32 dB

Ref 30 dBm *Att 40 dB SWT 10 ms 67.639333333 MHz

30 Offget 0.3 dB Markdr 1 [T1[]
1 21.28 dBm

I 1 N . 2.407649833 GHZ“

= !

—-60:

-70

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 15.AUG.2017 15:14:36
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FCC §15.247(a) (1) (iii)&RSS-247 CLAUSE 5.1 d) - TIME OF OCCUPANCY
(DWELL TIME)

Applicable Standard
According to FCC §15.247(a) (1) (iii)

Frequency hopping systems in the 2400-2483.5 MHz shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by
the number of hopping channels employed. Frequency hopping systems may avoid or suppress transmissions
on a particular hopping frequency provided that a minimum of 15 channels are used.

According to RSS-247 Clause 5.1 d)

d) FHSs operating in the band 2400-2483 5 MHz shall use at least 15 hopping channels. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds, multiplied by the number of hopping channels emploved. Transmissions on particular
hopping frequencies may be avoided or suppressed provided that at least 15 hopping channels are
used.

Test Procedure

The EUT was worked in channel hopping; Spectrum SPAN was set as 0. The time of single pulses was
tested.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.1m C-1 Each Time /

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

Test Data

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15
Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting

Pulse Hopping n}lmbers in Dwell A
Channel | Width during Time | MMt | Result
) (Hopping channel ©) (s)
number*(.4)
Low 2.604 54 0.14 0.4 Compliance
Middle 2.596 54 0.14 0.4 Compliance
High 2.596 54 0.14 0.4 Compliance
Note: Dwell time=Pulse time (ms) X hopping numbers in during

Low Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -6.43 dB
Ref 30 dBm “Att 40 dB SWT 5 ms 2.604167 ms

30 Offget 0.5 dB Markgr 1 [T1]]

35%.72 dBm
-11.217949 us
SGL

HE
)

>
<
=

TRG 12.3 dBm TRG
LVL

o

~-10

~-20

~-30

~-60

-70

Center 2.408 GHz 500 ps/

Date: 15.AUG.2017 15:18:58
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® RBW 1 MHz
*VBW 3 MHz

Ref 30 dBm *Att 40 dB SWT 18.4 s

30 Offget 0.5 dB

i
SGL
1 Pl
X
LVL
MO

~-50

~-60

-70

Center 2.408 GHz 1.84 s/

Date: 15.AUG.2017 15:21:01

Middle Channel

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -5.45 dB

Ref 30 dBm *Att 40 dB SWT 5 ms 2.596154 ms

30 Offget 0.5 dB Markdr 1 [T1][]
-38.46 dBm
-16.02%641 us
TRG 17.2 dBm SGL

HE
>
x|z
i

TRG
LvVL

o

~-30

k-40

Center 2.4425 GHz 500 ps/

Date: 15.AUG.2017 15:22:30

Page 34 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B
® RBW 1 MHz
*VBW 3 MHz
Ref 30 dBm “Att 40 dB SWT 18.4 s
30 Offget 0.5 dB
2 .
M SGL
1 P
MAXH
B LvVL
Hpo-
Hi-1o
3DE
Uy dwUu\h Jhkh UMULY MUUJ \ Lu WU Y\
=50
=60
-70
Center 2.4425 GHz 1.84 s/
Date: 15.AUG.2017 15:24:45
High Channel
® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -0.85 dB
Ref 30 dBm *Att 40 dB SWT 5 ms 2.596154 ms
30 Offget 0.5 dB Markdr 1 [T1]]
-4(0 .50 dBm
Lo -16.02%641 us
TRG 17. dBm SGL
1 PK]
v
=0
-10
=20
3DB
=30
~-50
==60
=70
Center 2.4755 GHz 500 ps/

Date:

15.AUG.2017 15:25:17
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® RBW 1 MHz
*VBW 3 MHz

Ref 30 dBm *Att 40 dB SWT 18.4 s

30 Offget 0.5 dB

LvVL

Center 2.4755 GHz 1.84 s/

Date: 15.AUG.2017 15:24:14
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FCC §15.247(b) (1)& RSS-247 CLAUSE 5.4 b) - PEAK OUTPUT POWER
MEASUREMENT

Applicable Standard
According to §15.247(b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For
all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts

According to RSS-247 Clause 5.4 b)

b}  For FHSs operating in the band 2400-2483 5 MHz, the maximum peak conducted output power
shall not exceed 1.0 W 1f the hopset uses 73 or more hopping channels; the maximum peak
conducted output power shall not exceed 0.125 W if the hopset uses less than 75 hopping
channels. The e1rp. shall not exceed 4 W, except as provided 1n section 5 4{e).

Test Procedure

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

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

3. Add a correction factor to the display.

Test Equipment List and Details

e Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.1m C-1 Each Time /

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

Test Data

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15.

Test Result: Compliance.
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Test Mode: Transmitting

Frequency ng?;lf:‘:lofvﬁk Limit

(MHz) (dBm) (dBm)
2408 20.60 21
2442.5 20.46 21
2475.5 20.48 21

Note: The data above was tested in conducted mode, the anteann gain is 1.5dBi in 2.4GHz band.

Low Channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 20.60 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 2.407979600 GHz
30 Offget 0.5 dB
1
L20
M N
] —
MAXH
[ LvL
o
F-10
=-20
3DB
-30
-40
=50
=60
-70
Center 2.408 GHz 510 kHz/ Span 5.1 MHz

Date: 15.AUG.2017 14:40:09

Page 38 of 42




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170730008-00B

Middle Channel

@ *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 20.46 dBm

Ref 30 dBm *Att 40 dB SWT 2.5 ms 2.442357200 GHz

30 Offget 0.5 dB

4=

[ .

o

~-10

~-20

~-30

F-40

~-50

~-60

-70

Center 2.4425 GHz 510 kHz/ Span 5.1 MHz

Date: 15.AUG.2017 14:42:47

High Channel

@ *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 20.48 dBm

Ref 30 dBm *Att 40 dB SWT 2.5 ms 2.475469100 GHz

30 Offget 0.5 dB

o

| —— I

HE
24
x|z
i

| \\

0

~-30

k-40

Center 2.4755 GHz 515 kHz/ Span 5.15 MHz

Date: 15.AUG.2017 14:44:05
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FCC §15.247(d)& RSS-247 CLAUSE 5.5 - BAND EDGES TESTING

Applicable Standard
According to FCC §15.247(d)

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)).

According to RSS-247 Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating. the RF power that 15 produced 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 BF conducted or a radiated measurement. provided that the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted power limits based on
the use of root-mean-square averaging over a time interval, as permutted under section 5.4(d). the
attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits
specified in B55-Gen 1s not required.

Test Procedure

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

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set RBW/VBW=100/300kHz of spectrum analyze 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.
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Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
Unknown Coaxial Cable 0.lm C-1 Each Time /

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

Test Data

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 47.6 %
ATM Pressure: 100.2 kPa

* The testing was performed by Calvin Chen on 2017-08-15.

Test Result: Compliance
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.
Band Edge, Left Side
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -42.97 dBm
Ref 30 dBm “Att 40 dB SWT 15 ms 2.385152000 GHz
30 Offget 0.5 dB Markdr 1 [T1]]
1 2¢.35 dBm
Y 2.407808000 GHz

Lio

H
A
T
3
|
=

|

~-30

~-60

-70

Center 2.4 GHz 3.2 MHz/ Span 32 MHz

Date: 15.AUG.2017 14:40:26

Band Edge, Right Side
@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -42.95 dBm
Ref 30 dBm “Att 40 dB SWT 15 ms 2.487404000 GHz
30 Offget 0.5 dB Markdr 1 [T1][]
0.24dBm 2(.24 dBm

2.475244000 GHz

HEE
23
x|o
z
T
5
o
—=""

0

-30 \W\M\%\h

Center 2.4835 GHz 3.2 MHz/ Span 32 MHz

Date: 15.AUG.2017 14:44:23

xxkk END OF REPORT *%%#%
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