RSS-GEN, ISSUE 4, NOVEMBER 2014

Bay Area Compliance

FCC PART 15.247

RSS-247, ISSUE 2, FEBRUARY 2017

TEST REPORT
For

Braven LC

6001 Oak Canyon Irvine California United States 92618

FCC ID: Z7TRBWS
IC: 10013A-BWS

Report Type:
Original Report

Product Name:

WIRELESS SPORT EARBUDS

Report Number:

RDG171122005-00A

Report Date:

2017-11-30

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.: RDG171122005-00A

TABLE OF CONTENTS

GENERAL INFORMATION 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..ccvtiiiiiieiieieieeie sttt s 4
(0] 23] 204 ¥ 174 SRR 4
RELATED SUBMITTAL(S)/GRANT(S) ..euvteuteitteteetestesrestesseesesseesesssessesssessesssesseessesssessesssessesssessssssssnsessesssesssessesssessaens 4
TEST METHODOLOGY ....uvveeietieeeeteeeeieeeeeiseeeeetseeeeeteesesissseassessaesseesaseeseaseseeasseesassseseassaesessessentssseeissesesseessisessensseesenes 4
MEASUREMENT UNCERTAINTY ....uvttiitiieeiieeeietteeeeiteeseesteseessseesesesssesssssessssesaassesssssessssessssssessssassssnsssesssssssnssssnssesesns 5
TEST FACILITY wrvveei e e ittt ettt ettt e ettt e e e ettt e e e e eeetaae s e e e eeeasaaaaeeeeaatssaeeeeeeeassaaaeeeeeastassseeeeansssseeeeeeenaraeeeeseans 5
SYSTEM TEST CONFIGURATION 6
DESCRIPTION OF TEST CONFIGURATION ....cceiiuuviiieeieiitteeeeeeeieiteeeeeeseesssseeesesssssssseesesssssssesssssessssssessssesssssssssssssssssesenns 6
EUT EXERCISE SOFTWARE .....uvvvviiiiiieittieeeeeeeeiteeeeeeeeeiseeeessesesiaaessessesssstesesessessasssseessasisssssesseesssasssesesansssssseseessaseseseens 6
EQUIPMENT MODIFICATIONS ....uvvteieieiitriteeeeeeeirreeeeeseiessseeeseseaissesssesesessssssesessssssssesessssssssssessasssssssssesssssssssssessssssssssesenns 6
SUPPORT EQUIPMENT LIST AND DETAILS ....uvvtiiiiiieiittieeeeteeeeeteeeeeeeeeeeaeeeeesteeesenseessesseesssaessensesesssssessessessasesssssesssnsees 6
SUPPORT CABLE LIST AND DETAILS ....ccoeiitttttieeeieiiteeeeeeeeeireeeeeeeeseisereeeeeeessseeseeseessrsssesesessssseeeessesssssesessensssresessenninns 6
BLOCK DIAGRAM OF TEST SETUP ....uviiiiiieiee ittt eeteeeeeeee e ettt e e eteeesesseeesstseesasaseesssseesssseesssseessnsseesssssesssssessnssesssnssessns 7
SUMMARY OF TEST RESULTS 8
FCC §15.247 (I) & §1.1310 & §2.1093- RF EXPOSURE 9
APPLICABLE STANDARD .....ceottttttteeeieiitteeeeeeeeiitreeeeeeeeiissseesseseiisessessesesrssssessetssseeeessssisssssesesessssssseseesmssssssesonssssrsseseens 9
RSS-102 § 2.5.1 EXEMPTION LIMITS FOR ROUTINE EVALUATION - SAR EVALUATION.......ccccceueeueee 10
APPLICABLE STANDARD .....ccouvtiiittieiiiteeeeeteeeeiteeeeeiseeeeetseeeeeteeeeeaseeeetseeeeetseseesseeeassesseesseesetsssessssseessseeesseeenssesennneees 10
FCC §15.203& RSS-GEN CLAUSE 8.3 - ANTENNA REQUIREMENT 11
APPLICABLE STANDARD .....coitttttiteeeeeitteeeeeeeeeteeeeeeeeesisereseesseeateseseseasisseesseseassaarseeessssistesseeesessrsseeeesenssrreseessensreseeeas 11
ANTENNA CONNECTOR CONSTRUCTION .....cceeiuvrrreeeeeiiurereeeeeeiiureeeeeeenitrsreeeeessisssssesesessisssssesssemssssssessemsssssesssesnsssseseees 11
FCC §15.207 (A)& RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED EMISSIONS 12
APPLICABLE STANDARD .....coitttttiiteieiitteeeeeeeeeeateeeeeeeeeeseeeeseeseestaeseessesasaaeseessaaaasseeesssassssseesseessesseesessassressesssassreeseeeas 12
L 2L O ) 2 6 ) PRSP 12
EMI TEST RECEIVER SETUP.......ccuvtiiiitieeieteeeeeteeeeeiteeeeeteeeeeeteeeeeaeeeeetseeeeeteeseesseseetseseeesseesesseeestsseeeesseeeesseeenseeenseens 12
TEST PROCEDURE .....uutttviiiiiieiieeeee e e eeetee e e e e eeeaeee e e e eeeeaaaeee e e e seesaaeeeeeeeessaaaeeeeeseaaasseeesesasssesseeeeeessasseeeseenseneseeeaansreeseeeas 13
CORRECTED AMPLITUDE & MARGIN CALCULATION .....cceieiiurereeeeeiiiureeeeeeeeisrereeeeeeeisrreseseeeisssseeeesessisssesesesssssssssessennns 13
TEST EQUIPMENT LIST AND DETAILS....uuviiiiiiitiieiieeeeeiteeee e e eeettree e e e eeetaaeeeeeeeeaaseeeeeseessaseesesesessssssesseessssereseeesnsssreseeeas 13
TEST DATA .ot e et e e et e e et e e et e e e eae e e eetb e e e etaeeeeataeeeeaseeeeaseeeenteeeetseseentaeeennreeeetaeeenaneeas 14
FCC §15.209, §15.205 & §15.247(D) & RSS-247 CLAUSE 5.5, RSS-GEN CLAUSE 8.10- SPURIOUS
EMISSIONS 16
APPLICABLE STANDARD .....ccottttttiteeieeitereeeeeeeeiureeeeeeeeeissseeeseseesresseeseesissresssesasssssseessssissssesesesssssesessenssssseessnsssseseees 16
BUT SETUP ...ttt ettt ettt ettt e et e e et e e eaae e e e tb e e e eteeeeeataeeeeaseeeeaseeeentseeetseseessseeeensseeessesennneeas 16
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ....ooiiiiiitttiieeeeeeitieee e e e eeieeeeeeeeeiaaaeeaeeeeesssreeeeeeeesssenesesesnnssneseees 17
TEST PROCEDURE .......uuvviiiiiiiiiiiiieeeeeeiieeeeeeeeeeaveeeeeeeeaassaeeeeseestraseeeseasasssasaeseassssaeeesesassssaeeseeasssssaseseansssseseeesanssreseeens 17
TEST EQUIPMENT LIST AND DETALLS ....cciioutiiiettieeitteeeietteeeeteeeeeteeeesneeeesaseessesseesssssesssssessnsssessssesssssseessnssessnssesssssses 17
CORRECTED AMPLITUDE & MARGIN CALCULATION .....cceiiiiurrreeeeeiiirrreeeeeeeiisrereeeeeeeisrresesesessssseeeseessissseseeesmsssssssessennns 18
B 2 A D 7S NSRS 18
FCC §15.247(A) (1)& RSS-247 CLAUSE 5.1 B) - CHANNEL SEPARATION 26
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeiteeeeeeeeesiseseeeeeseeateeseeseassseessessassasrseeesssststesseeesessteseeeeseassrreseessansreseees 26
TEST EQUIPMENT LIST AND DETALLS.....ccooutiiiitieeeetieeeeteeeeeeteeeeetveeeeiteeeeereeseeteeeeesseeseaseesentseeseseesenssseseesseeeenrsesenaneees 26
TEST PROCEDURE .....uutvtiiiiiiiiiieeiee e e eeettee et e e e eeeateee e e e eeeeaateeeeesseesaaeeeeesessasaaeeeesssasaasaeeeeesasssasseeaseensssaseesssasseaesesssansseeseeeas 26
TEST DATA ...ttt ettt et ettt e e e e et ta e e e e e eeeatbaeeeeeeerasaaeaeeeeesassaaeeeesasstaaaeeeeeessseseeeeeenssrseaeeeannstreseeeas 27
FCC §15.247(A) (1)& RSS-247 CLAUSE 5.1 B) ,RSS-GEN CLAUSE 6.6 -EMISSION BANDWIDTH........... 33

Page 2 of 70




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

APPLICABLE STANDARD .....coitttttieeeieeiteeeeeeeeeeteeeeeeeeesiseseeeeesesateeeeeseassasesseseeassasseeesssssstssseeesesssrseeeeseassrreseessenrreseees 33
TEST PROCEDURE .......uuvtiiiiiiiiiiiiieeeeeeiiteeeeeeeeeateeeeeeeetassaeeeeseestraseeesaasssssasaeseessssaeeesesassssaeeseassssssasesesassrseseeessnssseseeens 33
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiitiieiieeeeeiieeee e e e eetttee e e e eeetaaeeeeeeeeaaeeeeeeseeaaeeeeesesessssesseseesssseresesesassrreseees 33
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 34
FCC §15.247(A) (1) (IID& RSS-247 CLAUSE 5.1 D) - QUANTITY OF HOPPING CHANNEL.......ccceeveeueruneee 44
APPLICABLE STANDARD .....coituttttiieeieeitteeeeeeeeeesteeeeeeeeesateeeeesseestaeeeeesesssaeeseessaaaasseeesssassessesssesssssssesessassresseessassrreseeeas 44
TEST PROCEDURE .....uuutviiiiiiiiiieeiee e e eeeteeee e e e eeeaeeeeeeeeesaaeeeeeeeeesateeeeeeeassaaaeeeeeseeaaaseeeeesassasaeeeseesssaseeessenaeseseeeeansrneeeeeas 44
TEST EQUIPMENT LIST AND DETALLS.....cciiitiietiieeitieeeetteeeeiteeeeeteeeeeeteeeeeveeseeteeeeessessesseeeesseesessesenssseseesseeeenssesennneees 44
0 2 A D NG - PP 45
FCC §15.247(A) (1) (I &RSS-247 CLAUSE 5.1 D) - TIME OF OCCUPANCY (DWELL TIME).......cccccvc0euee. 48
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeiteeeeeiseeeeeseeeeeteeeeesseeeetseeeeetseseesseeeasseseaesseeeetsesestssseessseeesseeenssesennneeas 48
TEST PROCEDURE .....uuttvviiiiiiiiieeeee e e eeettteee e e e eeeaaee e e e eeeeaaeeeeeeseesaaeeeeeseesasaaeeeeeseaaasseeeessasssasaeeeeeessasseeessenseaeseeeeansrreeeeeas 48
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiiiiteeeeeeeeitereeeeeeeitveeeeeeeetvaeeeeeeestaseeeeeseetssssesesesesssresseeeesssesesesesnsrreseees 48
B 2 A D 7S NSRS 48
FCC §15.247(B) (1)& RSS-247 CLAUSE 5.4 B) - PEAK OUTPUT POWER MEASUREMENT........ccccccevvsurnes 64
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeiteeeeeeeeesiseseeeeeseeateeseeseassseessessassasrseeesssststesseeesessteseeeeseassrreseessansreseees 64
TEST PROCEDURE ......oooiiiutiiieitiieeeiteeeeetee e eeee e eeeteeeeeaeeeeeaaeeeeeteeeeeaaeeeeetseeeeetseeeestaeeeeasseeeaseeeentsesenssseeesseeeensseeessesennreeas 64
TEST EQUIPMENT LIST AND DETAILS....cuvtiiiiiietieeiieeeeeteeee e e eeeettteeeeeeeetaaeeeeeeeesaeeeeeesesaaseesesesessssseseseesssseresesesnnssreseeeas 64
TEST DATA ...ttt ettt et e e e e e aaree e e e eeetabas e e e eeeeatareaeeeeeeaassaaeeeeeasstasaeeeeeessseseeeeeensseseaeeeanstreseeeas 64
FCC §15.247(D)& RSS-247 CLAUSE 5.5 - BAND EDGES TESTING 66
APPLICABLE STANDARD .....coiittttiittieiittteeeeeeeeesteeeeeeeeeeaeeeeeesseestaeseeesesssaaesseseaaaasaeeesssassssseesseassesseesessassresseessassreeseeeas 66
TEST PROCEDURE .....uuttvviiiiiiiiieeiee e eeeetteee e e e eeeaeee e e e eeeeaaseeeeseeesateeeeeseesssaeeseeeeeaaaaseeeeesassesseeeeeessasseeessenseneseeeeansreeeeeeas 66
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiiiteeeeeieiiitteeeeeeiitreeeeeeeetvaeeeeeesssssseeeseesssssssesesessssssesesssnsssssesessssseseeens 67
0 2 A D NG NSRS 67

Page 3 of 70




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Braven LC'’s product, model number: BRAVEN SPORT EARBUD(FCC ID:Z7RBWS,

IC: 100134-BWS) ( the "EUT") in this report was a WIRELESS SPORT EARBUDS, which was measured
approximately: 66 mm (L) x 3 mm (W) x 2.5 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: 171122005
(Assigned by BACL, Dongguan). The EUT was received on 2017-11-23.

Objective

This report is prepared on behalf of Braven LC 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 Part 15C DTS submissions with FCC ID: Z7RBWS.

ISEDC submissions with RSS-247 DTSs, IC: 10013A-BWS.

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, conducted +1.5 dB
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/IEC 17025 by CNAS(Lab
code: L5662). And accredited to ISO/IEC 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.

Page 5 of 70




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

SYSTEM TEST CONFIGURATION

EUT Exercise Software
The software “Blue test3” was used for testing, which was provided by manufacturer. The maximum power
level was configured as below table:

Description of Test Configuration

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

Test Software Blue test3
Version
Test Frequency 2402MHz 2441MHz 2480MHz
GFSK 50 50 50
1/4-QPSK 50 50 50
8-DPSK 50 50 50
Equipment Modifications
No modification was made to the EUT.
Support Equipment List and Details
Manufacturer Description Model Serial Number
HUAWEI Adapter HW-050200C01 N/A
Support Cable List and Details
Shieldi . Length
Cable Description relding Ferrite Core g From Port To
Type (m)
USB Cable yes No 1 Adapter EUT
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Block Diagram of Test Setup

LISNI

EUT | «10cm» Adapter
Socket

=
=<
Q
a

Non-Conductive Table 80

c¢m above Ground Plane

-¢ 1.5 Meter: |
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SUMMARY OF TEST RESULTS

Rules Description of Test Result
FCC §15.247 (1) & §1.1310 & .
§2.1093 RF Exposure Compliance
Exemption Limits for Routine Evaluation - .
RSS-102 §2.5.1 SAR Evaluation 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, Spurious Emissions Compliance
RSS-Gen Clause 8.10

FCC§15.247 (a)(1)
RSS-247 Clause 5.1 b) Emission Bandwidth Compliance
RSS-Gen Clause 6.6
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- RF EXPOSURE

Applicable Standard

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

According to KDB447498 D01 General RF Exposure Guidance v06:

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] - [Nf(GHz)]
<3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

* f(GHz) is the RF channel transmit frequency in GHz

* Power and distance are rounded to the nearest mW and mm before calculation

* The result is rounded to one decimal place for comparison

* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for

transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <5
mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.

Measurement Result

The max conducted power including tune-up tolerance is 5.5 dBm (3.55 mW).
[(max. power of channel, mW)/(min. test separation distance, mm)][Vf(GHz)]
=3.55/5%(\2.480) =1.1< 3.0

So the stand-alone SAR evaluation is not necessary.
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RSS-102 § 2.5.1 EXEMPTION LIMITS FOR ROUTINE EVALUATION - SAR
EVALUATION

Applicable Standard

SAR evaluation is required if the separation distance between the user and/or bystander and the antenna
and/or radiating element of the device is less than or equal to 20 cm, except when the device operates at or
below the applicable output power level (adjusted for tune-up tolerance) for the specified separation distance

defined in Table 1. For limb-worn devices where the 10 gram value applies, the exemption limits for routine
evaluation in Table 1 are multiplied by a factor of 2.5.

Tahle 1: SAR evaluation — Exemption limits for routine evaluation based
on frequency and separation distance®®

Frequency Exemption Limits {mW)
(MMHz) At separation | At separation | At separation | At separation | At separation
distance of distance of distance of distance of distance of
=5 mm 10 mm 15 mm 20 mm 25 mm

=300 Tl mW 101 m™W 132 m W 162 m W 193 m W
450 S2mW 0 mW 88 m W 106 m™W 123 mW

235 17 m W 30 m™W A2 m W 25 m W 67 m W
1900 T W 10 W 18 m™W 34 m W 60 m W
2450 4 W T W 15 m™W 30 m W 32 m W
3500 2 m W & W 16 m™W 32 m W 35 m W
5500 1 m™W & m W 15 m™W 27 m W 41 mW

Frequency Exemption Limits (mW)
(MHz) At separation | At separation | Atseparation | At separation | At separation
distance of distance of distance of distance of distance of
30 mm 35 mm 40 mm 45 mm 250 mm

=300 223 mW 254 m W 284 m W 315 mW 345 mW
450 141 m™W 159 m™W 177 W 195 mW 2123 mW
835 80 mW 92 mW 105 m W 117 m™W 130 mW
1900 99 m W 193 m™W 225 m W 316 mW 431 mW
2450 83 mW 123 m™W 173 m W 235 mW 309 m W
3500 26 m W 124 m™W 170 m W 225 mW 290 m W
5800 56 mW 71 mW 25 m W 97 m W 106 m W

Measurement Result:

The max tune-up conducted power is 5.5 dBm
Antenna Gain: 0 dBi, EIRP=5.5 dBm (3.55 mW)

The exemption power(P) limits for routine evaluation in 2402-2480MHz is:
(2480-2450)/(3500-2450)=(4-P)/(4-2)
=>P=3.94 mW@2480 MHz

So the SAR evaluation can be exempted.
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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 0 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’::‘:ion nggl;gt:n
R&S EMI Test Receiver ESCS 30 830245/006 2016-12-08 | 2017-12-08
R&S L.I.S.N ESH2-Z5 892107/021 2017-09-01 2018-09-01
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 2017-09-01 2018-09-01

* 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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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

Test Data

Environmental Conditions

Temperature: 24 °C
Relative Humidity: 34 %
ATM Pressure: 100.8 kPa

The testing was performed by Alex You on 2017-11-24.
Test Mode: Transmitting

AC120V, 60 Hz, Line:

80

70

60 | Quasi-Peak Limit

g
S Ye'liTe

201

101

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

hin | vy | oty | M | dny | @) | asay | Comment
0.150000 41.0 9.000 L1 11.2 25.0 66.0 Compliance
0.238124 37.1 9.000 L1 10.4 25.1 62.2 Compliance
0.249785 34.9 9.000 L1 10.3 26.9 61.8 Compliance
0.572086 35.1 9.000 L1 9.8 20.9 56.0 Compliance
0.670921 322 9.000 L1 9.8 23.8 56.0 Compliance
1.117238 327 9.000 L1 9.8 233 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBpy)
0.240029 21.0 9.000 L1 10.4 31.1 52.1 Compliance
0.372042 20.8 9.000 L1 10.0 27.7 48.5 Compliance
0.563041 213 9.000 L1 9.9 24.7 46.0 Compliance
1.117238 21.7 9.000 L1 9.8 243 46.0 Compliance
1.310256 19.7 9.000 L1 9.8 26.3 46.0 Compliance
2.420011 13.9 9.000 L1 9.8 32.1 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

AC120 V, 60 Hz, Neutral:

80
70

60

Quasi-Peak Limit

.

40

Level in dBp

R 12

207

1

0+— ———t—t——+— t ———t—t——— : :

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

Frequency in Hz

Pt | e | e T e | o T Ve [ g | conmen
0.154858 40.2 9.000 N 11.1 25.5 65.7 Compliance
0.177322 34.1 9.000 N 10.8 30.5 64.6 Compliance
0.223418 343 9.000 N 10.5 28.4 62.7 Compliance
0.255827 315 9.000 N 10.3 30.1 61.6 Compliance
0.262017 29.2 9.000 N 10.3 322 614 Compliance
0.304845 28.6 9.000 N 10.1 315 60.1 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpVv) (kHz) (dB) (dB) (dBpv)
0.349066 18.7 9.000 N 10.0 303 49.0 Compliance
0.372042 21.8 9.000 N 10.0 26.7 48.5 Compliance
0.396530 19.2 9.000 N 10.0 28.7 47.9 Compliance
0.572086 13.2 9.000 N 9.8 32.8 46.0 Compliance
1.239175 22.5 9.000 N 9.8 23.5 46.0 Compliance
1.259081 22.1 9.000 N 9.8 23.9 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

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
IMHz 3 MHz / PK
Above 1 GHz
1MHz 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.

Emissions under the limit more than 20 dB or below the noise floor have not be recorded.

Test Equipment List and Details

. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 100224 2017-09-01 | 2018-09-01
Sunol Antenna JB3 A060611-2 | 2017-08-25 | 2020-08-25
Sciences
HP Amplifier 8447D 2727A05902 | 2017-09-05 | 2018-09-05
N/A Coaxial Cable C-NINJ-50 C-0400-01 | 2017-09-05 | 2018-09-05
N/A Coaxial Cable C-NINJ-50 C-0075-01 | 2017-09-05 | 2018-09-05
N/A Coaxial Cable C-NINJ-50 C-1000-01 | 2017-09-05 | 2018-09-05
Agilent Spectrum Analyzer E4440A SG43360054 | 2016-12-08 | 2017-12-08
ETS-Lindgren Horn Antenna 3115 000 52735 | 2016-01-05 | 2019-01-05
MITEQ Amplifier ARSI S0 1 2001271 | 2017-09-05 | 2018-09-05
Quinstar Amplifier QLW-18405536-JO | 15964001001 | 2017-06-27 | 2018-06-27
Ducommun Horn Antenna ARH-4223-02 1007726-02 1 »17.06-16 | 2020-06-15
Technolagies 1304
N/A Coaxial Cable C-SJSI-50 C-0800-01 | 2017-09-05 | 2018-09-05
Farad Test Software EZ-EMC V1.142 N/A N/A
Chengdu Ouli BandFli{lfé ‘:C“"n 2400-2483.5 002 2017-09-05 | 2018-09-05

* 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.: RDG171122005-00A

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 Data

Environmental Conditions

Temperature: 21.9°C
Relative Humidity: 41 %
ATM Pressure: 101.4 kPa

* The testing was performed by Kakaxi Chen on 2017-11-27.

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

Report No.: RDG

171122005-00A

1) 30MHz-1GHz(GFSK Middle channel was the worst)

Horizontal:
80.0 dBuV/m
Limit1: —
Margin:
30
-20
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 Measurement Factor Amp.
(ilivy (dBuV) (dB/m) @BuV/m) | (@BuY/m) (15
30.0000 25.22 QP 1.08 26.30 40.00 13.70
175.5000 36.81 QP -7.71 29.10 43.50 14.40
288.0200 40.32 QP -3.92 36.40 46.00 9.60
367.5600 39.05 QP -2.85 36.20 46.00 9.80
359.8000 37.93 QP -2.93 35.00 46.00 11.00
436.4300 29.22 QP -1.72 27.50 46.00 18.50
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

Vertical:
80.0 dBuV/m
Limit1: —
Margin:
30
-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 Measurement Factor Amp.
(1 1367) (dBuV) (dB/m) (@BuV/m) | (dBuV/m) (L
30.0000 25.72 QP 1.08 26.80 40.00 13.20
53.2800 36.57 QP -12.27 24.30 40.00 15.70
134.7600 25.20 QP -5.50 19.70 43.50 23.80
175.5000 29.51 QP -7.71 21.80 43.50 21.70
288.0200 27.92 QP -3.92 24.00 46.00 22.00
361.7400 28.70 QP -2.90 25.80 46.00 20.20
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

2)1GHz-25GHz:

BDR Mode (GFSK):

Receiver Rx Antenna Cable | Amplifier | Corrected . 7

Frequency Reading Polar | Factor loss Gain Amplitude ]];lml/t Malﬁgm
(MHz) (dBpV) Measurement (H/V) (dB) (dB) (dB) (dBpV/m) (dBpV/m) (dB)
Low Channel: 2402 MHz
2402.00 70.21 PK H 28.10 1.80 0.00 100.11 N/A N/A
2402.00 57.23 AV H 28.10 1.80 0.00 87.13 N/A N/A
2402.00 67.11 PK \Y 28.10 1.80 0.00 97.01 N/A N/A
2402.00 55.47 AV \Y% 28.10 1.80 0.00 85.37 N/A N/A
2390.00 24.41 PK H 28.08 1.80 0.00 54.29 74.00 19.71
2390.00 13.21 AV H 28.08 1.80 0.00 43.09 54.00 10.91
4804.00 65.03 PK H 32.91 3.17 37.20 63.91 74.00 10.09
4804.00 52.67 AV H 3291 3.17 37.20 51.55 54.00 2.45
7206.00 47.9 PK H 35.74 4.82 37.23 51.23 74.00 22.77
7206.00 36.42 AV H 35.74 4.82 37.23 39.75 54.00 14.25
Middle Channel: 2441 MHz
2441.00 72.77 PK H 28.18 1.82 0.00 102.77 N/A N/A
2441.00 52.67 AV H 28.18 1.82 0.00 82.67 N/A N/A
2441.00 68.83 PK \Y 28.18 1.82 0.00 98.83 N/A N/A
2441.00 56.47 AV \Y 28.18 1.82 0.00 86.47 N/A N/A
4882.00 65.58 PK H 33.06 3.27 37.21 64.7 74.00 9.3
4882.00 54.01 AV H 33.06 3.27 37.21 52.13 54.00 1.87
7323.00 51.37 PK H 36.04 4.62 37.38 54.65 74.00 19.35
7323.00 40.37 AV H 36.04 4.62 37.38 43.65 54.00 10.35
5678.00 47.45 PK H 34.17 3.66 37.40 47.88 74.00 26.12
5678.00 36.58 AV H 34.17 3.66 37.40 37.01 54.00 16.99
6230.00 47.15 PK H 34.25 4.25 37.21 48.44 74.00 25.56
6230.00 36.27 AV H 34.25 4.25 37.21 37.56 54.00 16.44
High Channel: 2480 MHz

2480.00 71.83 PK H 28.26 1.84 0.00 101.93 N/A N/A
2480.00 58.35 AV H 28.26 1.84 0.00 88.45 N/A N/A
2480.00 68.11 PK \Y% 28.26 1.84 0.00 98.21 N/A N/A
2480.00 56.43 AV \Y% 28.26 1.84 0.00 86.53 N/A N/A
2483.50 25.34 PK H 28.27 1.84 0.00 55.45 74.00 18.55
2483.50 14.21 AV H 28.27 1.84 0.00 44.32 54.00 9.68
4960.00 63.24 PK H 33.22 3.23 37.25 62.44 74.00 11.56
4960.00 51.29 AV H 33.22 3.23 37.25 50.49 54.00 3.51
7440.00 51.02 PK H 36.34 4.41 37.52 54.25 74.00 19.75
7440.00 39.97 AV H 36.34 4.41 37.52 43.2 54.00 10.8
5321.00 46.58 PK H 33.81 3.45 37.34 46.5 74.00 27.5
5321.00 35.46 AV H 33.81 3.45 37.34 35.38 54.00 18.62
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

EDR Mode (n/4-DOPSK):

Receiver Rx Antenna Cable | Amplifier | Corrected - .

Frequency Reading Polar | Factor loss Gain Amplitude Limit Margin
(MHZz) (dBpV) Measurement @) | (@B (dB) (dB) (dBuV/m) (dBpV/m) | (dB)
Low Channel: 2402 MHz
2402.00 67.15 PK H 28.10 1.80 0.00 97.05 N/A N/A
2402.00 57.61 AV H 28.10 1.80 0.00 87.51 N/A N/A
2402.00 64.44 PK Vv 28.10 1.80 0.00 94.34 N/A N/A
2402.00 52.11 AV Vv 28.10 1.80 0.00 82.01 N/A N/A
2390.00 24.68 PK H 28.08 1.80 0.00 54.56 74.00 19.44
2390.00 13.24 AV H 28.08 1.80 0.00 43,12 54.00 10.88
4804.00 59.41 PK H 3291 3.17 37.20 58.29 74.00 15.71
4804.00 48.11 AV H 3291 3.17 37.20 46.99 54.00 7.01
7206.00 47.16 PK H 35.74 4.82 37.23 50.49 74.00 23.51
7206.00 36.39 AV H 35.74 4.82 37.23 39.72 54.00 14.28
5871.00 45.36 PK H 34.25 3.77 37.24 46.14 74.00 27.86
5871.00 35.14 AV H 34.25 3.77 37.24 35.92 54.00 18.08
Middle Channel: 2441 MHz
2441.00 69.46 PK H 28.18 1.82 0.00 99.46 N/A N/A
2441.00 58.64 AV H 28.18 1.82 0.00 88.64 N/A N/A
2441.00 67.13 PK Vv 28.18 1.82 0.00 97.13 N/A N/A
2441.00 56.14 AV Vv 28.18 1.82 0.00 86.14 N/A N/A
4882.00 61.49 PK H 33.06 3.27 37.21 60.61 74.00 13.39
4882.00 49.36 AV H 33.06 3.27 37.21 48.48 54.00 5.52
7323.00 49.44 PK H 36.04 4.62 37.38 52.72 74.00 21.28
7323.00 38.32 AV H 36.04 4.62 37.38 41.6 54.00 12.4
5477.00 45.68 PK H 34.06 3.56 37.34 45.96 74.00 28.04
5477.00 45.26 AV H 34.06 3.56 37.34 45.54 54.00 8.46
6102.00 45.37 PK H 34.28 4.02 37.28 46.39 74.00 27.61
6102.00 35.28 AV H 34.28 4.02 37.28 36.3 54.00 17.7
High Channel: 2480 MHz

2480.00 69.66 PK H 28.26 1.84 0.00 99.76 N/A N/A
2480.00 56.58 AV H 28.26 1.84 0.00 86.68 N/A N/A
2480.00 66.5 PK Vv 28.26 1.84 0.00 96.6 N/A N/A
2480.00 54.23 AV Vv 28.26 1.84 0.00 84.33 N/A N/A
2483.50 27.33 PK H 28.27 1.84 0.00 57.44 74.00 16.56
2483.50 14.37 AV H 28.27 1.84 0.00 44,48 54.00 9.52
4960.00 59.46 PK H 33.22 3.23 37.25 58.66 74.00 15.34
4960.00 48.21 AV H 33.22 3.23 37.25 4741 54.00 6.59
7440.00 47.35 PK H 36.34 4.41 37.52 50.58 74.00 23.42
7440.00 36.27 AV H 36.34 4.41 37.52 39.5 54.00 14.5
4658.00 45.23 PK H 32.62 3.07 37.10 43.82 74.00 30.18
4658.00 35.4 AV H 32.62 3.07 37.10 33.99 54.00 20.01
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

EDR Mode (8-DPSK):

Receiver Rx Antenna Cable | Amplifier | Corrected - .

Frequency Reading Polar | Factor loss Gain Amplitude ﬁlmlt Mali;gm
(MHz) (dBpV) Measurement @) | (@B (dB) (dB) (dBuV/m) (dBpV/m) | (dB)
Low Channel: 2402 MHz
2402.00 67.52 PK H 28.10 1.80 0.00 97.42 N/A N/A
2402.00 54.38 AV H 28.10 1.80 0.00 84.28 N/A N/A
2402.00 64.61 PK \% 28.10 1.80 0.00 94.51 N/A N/A
2402.00 54.01 AV \Y% 28.10 1.80 0.00 83.91 N/A N/A
2390.00 25.36 PK H 28.08 1.80 0.00 55.24 74.00 18.76
2390.00 13.49 AV H 28.08 1.80 0.00 43.37 54.00 10.63
4804.00 59.14 PK H 32.91 3.17 37.20 58.02 74.00 15.98
4804.00 47.67 AV H 3291 3.17 37.20 46.55 54.00 7.45
7206.00 45.68 PK H 35.74 4.82 37.23 49.01 74.00 24.99
7206.00 34.88 AV H 35.74 4.82 37.23 38.21 54.00 15.79
5845.00 45.33 PK H 34.24 3.75 37.25 46.07 74.00 27.93
5845.00 35.02 AV H 34.24 3.75 37.25 35.76 54.00 18.24
Middle Channel: 2441 MHz
2441.00 70.96 PK H 28.18 1.82 0.00 100.96 N/A N/A
2441.00 57.69 AV H 28.18 1.82 0.00 87.69 N/A N/A
2441.00 66.73 PK \Y 28.18 1.82 0.00 96.73 N/A N/A
2441.00 54.29 AV \Y% 28.18 1.82 0.00 84.29 N/A N/A
4882.00 63.49 PK H 33.06 3.27 37.21 62.61 74.00 11.39
4882.00 52.01 AV H 33.06 3.27 37.21 51.13 54.00 2.87
7323.00 50.18 PK H 36.04 4.62 37.38 53.46 74.00 20.54
7323.00 39.24 AV H 36.04 4.62 37.38 42.52 54.00 11.48
5874.00 45.29 PK H 34.25 3.77 37.24 46.07 74.00 27.93
5874.00 35.13 AV H 34.25 3.77 37.24 35.91 54.00 18.09
4745.00 45.16 PK H 32.79 3.09 37.13 43.91 74.00 30.09
4745.00 35.14 AV H 32.79 3.09 37.13 33.89 54.00 20.11
High Channel: 2480 MHz

2480.00 70.11 PK H 28.26 1.84 0.00 100.21 N/A N/A
2480.00 54.39 AV H 28.26 1.84 0.00 84.49 N/A N/A
2480.00 66.51 PK \Y 28.26 1.84 0.00 96.61 N/A N/A
2480.00 54.33 AV \Y% 28.26 1.84 0.00 84.43 N/A N/A
2483.50 25.31 PK H 28.27 1.84 0.00 55.42 74.00 18.58
2483.50 13.97 AV H 28.27 1.84 0.00 44.08 54.00 9.92
4960.00 61.47 PK H 33.22 3.23 37.25 60.67 74.00 13.33
4960.00 48.66 AV H 33.22 3.23 37.25 47.86 54.00 6.14
7440.00 47.26 PK H 36.34 441 37.52 50.49 74.00 23.51
7440.00 36.47 AV H 36.34 4.41 37.52 39.7 54.00 14.3
5874.00 45.36 PK H 34.25 3.77 37.24 46.14 74.00 27.86
5874.00 35.16 AV H 34.25 3.77 37.24 35.94 54.00 18.06
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Worst mode Plots(GFSK, middle channel)
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Vertical:
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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 EMI Test Receiver ESCI 101121 2017-03-02 2018-03-02
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.: RDG171122005-00A

Test Data

Environmental Conditions

Temperature: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

Mod Channel Frequency SChanrtl‘e ! Limit
¢ fne (MHz) e(pﬁr}‘i'zl)"“ (MHz)

Low 2402 1.004 0.61

((f]%{) Middle 2441 1.004 0.59
High 2480 1.004 0.59

Low 2402 1.000 0.82

(R4-DOPSK) Middle 2441 1.004 0381
High 2480 1.004 0.82

Low 2402 1.000 0.81

(8_%%1{) Middle 2441 1.004 0.81
High 2480 0.996 0.81

Note: Limit= (2/3) x 20dB bandwidth
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Report No.: RDG171122005-00A

BDR Mode (GFSK):

®
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*Att 30 dB

Low Channel

*RBW 30 kHz
“VBW 100 kHz

SWT 2.5 ms

Delta 1 [T1 ]

1.

1.44 dB
004000000 MHz

20 Offpet O0.% dB

~10:

Marker]

1 [T1
3|48 dBm
402000000 GH

1 PK
G |, N ,;\

N\

1

VAN

I,

i

L-10

™

N

V\/

e

e [

--30:

L-a0

--50

--60:

--70

-80

Center 2.4025 GHz

Date: 24.NOV.2017 15:31:15

®

Ref 20 dBm

*Att 30 dB

200 kHz/

Middle Channel

*RBW 30 kHz
“VBW 100 kHz

SWT 2.5 ms

Span 2 MHz

Delta 1 [T1 ]

1.

-0.01 dB
004000000 MHz

20 Offpet O0.% dB

~10:

Marker]

1 [T1
5|60 dBm
441000000 GH

MAXH] o /‘\f

[\

T

~\

]

--10:

\

o

Uy

A

-—-20

=

--30:

L-a0

--50

--60:

--70

-80

Center 2.4415 GHz

Date: 24.NOV.2017 15:32:20

200 kHz/

Span 2 MHz

3DB
AC

3DB
AC
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High Channel

® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.08 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
5030 dBm
- 21 479000000 GH
10 - -
A /\,-/\/ A \/ /\//\/W ’\”\/
7 S ~
20
--30
--40
50
--60

--70

-80

Center 2.4795 GHz 200 kHz/ Span 2 MHz
Date: 24.NOV.2017 15:32:59
EDR Mode (w/4-DOPSK):
Low Channel
® “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz 1.71 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
O} 31 dBm
10 21402004000 GH
. 1
, ,\\ J/A\\
o0\ /\ / AW/ VWY ON f\/\f AT A
VA T \/ ~
--20;
--30
--40
--50
--60:
--70
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 24_.NOV.2017 15:35:00

3DB

3DB
AC
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.
Middle Channel
@ “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz 0.04 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
2[86 dBm
L 10 440996000 GH
1 PK] 1 1
, A A
v«f\J/\\f“~/ \ﬁ\‘ th\J[\\f‘”J/ \\\ h
AV A VA AN
20
--30
3DB
| _40 AC
50
L-60
--70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 24.NOV.2017 15:34:21
.
High Channel
® “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.09 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
2[51 dBm
-10 2l 479000b0o0 Gu
1 PK 1 1
vAXH RIS /A
J\/\/J k\ d\/\/vj \—\ N
AV AN SV AUN
20
--30
3DB
| _40 AC
50
60
--70
-80
Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 24_NOV.2017 15:33:48
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EDR Mode (8-DPSK):

®

Low Channel

“RBW 30 kHz

Delta 1 [T1 ]

“VBW 100 kHz 1.59 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 I
ol 44 dBm
|10 402000000 GH.
1 PK] 1 1
VAXH x A
- J\/ \’V w/ h h
L 10% __//P\L ‘J/\V\ /] Jﬁ\/\FV’"J/N\V ‘/q\”\//\“x\ ya%
AP N T W
20
--30
3DB
-40 AC
50
--60
--70
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 24.NOV.2017 15:35:48
.
Middle Channel
@ “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.04 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 I
2l 86 dBm
10 441000000 GH.
1 1

A
M“/\ o \W\\f

Aot

AN

-—-20

--30

-40

3DB
AC

--50

--60

--70

-80

Center 2.4415 GHz

Date: 24_.NOV.2017 15:36:21

200 kHz/

Span 2 MHz

Page 31 of 70




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

High Channel

@ “RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.08 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 996.000000000 kHz
20 Offget O0.% dB Marker| 1 [T1 |I
2150 dBm
-10 2| 479004h00 GH
L 1
, A
A LAY
WA “/\“\ INLY: WA ﬁ/\"\/\\“ ays
-—20
--30:
3DB
L_40 AC
--50:
--60:
--70:
-80
Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 24_NOV.2017 15:36:56

Page 32 of 70




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

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

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 101121 2017-03-02 2018-03-02
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: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

Frequency 20 d!3 99% occElpied
Mode Channel (MHz) Bandwidth Bandwidth

(MHz) (MHz)
Low 2402 0.908 0.836
Bl()ég[l%de Middle 2441 0.888 0.836
High 2430 0.892 0.848
Low 2402 1224 1.152
( 75?—%8%512) Middle 2441 1218 1.158
High 2430 1224 1.158
Low 2402 1212 1.152
E(Ig_ll{)lglsog’ Middle 2441 1212 1.140
High 2430 1212 1.140
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BDR Mode (GFSK):

Low Channel

@ “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.23 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 908.000000000 kHz
20 Offfet 0.5 dB Marker] 1 [T1 I
-16]/33 dBm
10 401552b00 GH.
Marker| 2 [T1 ||
D1 3.85 dBm ~tes—amm
iAXH N~/
™ \J\/\ - A0 20073 P00 G
| 10 FAY \/\
1 !“v/ 1
D2 —16,%71& m it
20 /— V‘\
B //W/ V\v\ /\P/
50
60
70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 24.NOV.2017 15:10:44
.
Middle Channel
@ “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.03 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 888.000000000 kHz
20 Offfet 0.5 dB Marker] 1 [T1 I
-14| 04 dBm
10 440540000 CGH.
- Marker| 2 [T1
— D1 5.99 dB: arker] o v—
s N "
» W/ A rooApoo—cH
T T
D2 _1j;ff7qyé s An\\
20
17
- /\//\/ v\ \
B .
50
60
70
-80
Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 24.NOV.2017 15:12:01

3DB
AC

3DB
AC
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High Channel

® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.34 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 892.000000000 kHz
20 Offget O0.% dB Marker| 1 [T1 |I
-14}16 dBm
~10: 21 470540000 GH
D1 5.69 dB Marker| 2 [T1
» /\f-\/j A 5168 dBm
v CA8000APO0 GHZ| v
» /M \A
T T
D2 71i;i?ﬁy m \A‘Aﬁ\\
--20 i v

| A\
i A

40 &fj

--50

—-60.

--70

-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 24_.NOV.2017 15:13:45

EDR Mode (n/4-DOPSK):
Low Channel
® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.29 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.224000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
-19] 68 dBm
-10 2l 401376b00 Gu
Marker| 2 [T1 ||
0| 35 dBm
Lo D1 0 35 dem
CA020006pP00 GHZ| LV
__10 V\/J\JV A T

[ WAL

VR i

—-60.

--70

-80
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 24_NOV.2017 15:47:45
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®

Ref 20 dBm

Middle Channel

*RBW 30 kHz
“VBW 100 kHz

“Att 30 dB SWT 5 ms

Delta 1 [T1 ]
0.74

1.218000000 MHz

20 Offget 0.5 dB

~10

Marker| 1 [T1
-17

Q

I
36
00

dBm

A4Q: GH.

=
=|

D1 2.78 dBm

Marker| 2 [T1 ]I

S dBm

-0

—-10.

e

AATO0GPO0 G

D2

-—20

--30

3DB
AC

--50.

A
V\j

R

-—60

--70

-80

Center 2.441 GHz

Date:

®

Ref 20 dBm

300 kHz/

24_.NOV.2017 15:48:47

High Channel

*RBW 30 kHz
*VBW 100 kHz

“Att 30 dB SWT 5 ms

Span 3 MHz

Delta 1 [T1 ]
0.07

1.224000000 MHz

Marker| 1 [T1
=17

Q

I
82
Q0

dBm

2| aza: GH.

Marker| 2 [T1

48 dBm

e

280000

3DB
AC

A
LAY

=y

20 Offfet 0.5 dB
~10:
1 PK D1 2.48 dB
” -
—-10
D2 —17,52?
--20:
—-30
4 /\ f\/
N
—-50
--60:
—-70
-80

Center 2.48 GHz

Date:

300 kHz/

24_NOV.2017 15:49:33

Span 3 MHz
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EDR Mode (8-DPSK):

Low Channel

@ “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz 0.61 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.212000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 I
-19/90 dBm
10 401406000 GH.
Marker| 2 [T1 ||
B 0f 32 dBm
[VIAXH S D1 0. 32 dB
—HOZ00Bp00 GH
10 As IRve
i
—20 D2 19 &
--30 /
|40 A / \ A\
VAV a4 LA/M\//\/\/'
--60
--70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 24.NOV.2017 15:53:02
.
Middle Channel
@ “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz 0.68 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.212000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 ]I
-17}50 dBm
10 440400000 CGH.
Marker| 2 [T1 ||
1 PK b1 2. 84 aB 2l g2 g
IMAXH -
» \//A\JJ \LJ\\I A TOOOPOOGH
o Al AW
v
il
D2 -17.18 dBm
--20 / \
--30
S A /\{ \/\
W“/ T V)
--50
--60
--70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 24.NOV.2017 15:52:14

3DB
AC

3DB
AC
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®

[ PH

Date:

High Channel

*RBW 30 kHz

Delta 1 [T1 ]

*VBW 100 kHz -1.10 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 1.212000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
-17{04 dBm
-10 2| 479406000 GH
Marker| 2 [T1 ||
D1 2.51 dBm 52 dBm
-0 V_/\// \_\/\/\\ CZA80000P00 GHZ| LvL
0 A N
v
{1
D2 —17.49 d]
-—20

--30

Ay

--50

A

—-60.

--70

-80

99% Occupied Bandwidth:

BDR Mode (GFSK):

Center 2.48 GHz 300 kHz/ Span 3 MHz
24 .NOV.2017 15:51:06
Low Channel

*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 3.42 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.401840000 GHz
20 Offfet 0.5 dB 0BW836[.000000p00 kHz

Temp 1] [T1 OBW]
~10 =151 385 dBm
1 2|-401588p00 GHz

Temp 2| [T1 OBy
- N0, N I R [
\\ 2|.402424p00 GHz

| 10 A ~

-—-20

T2

i,

--30

"

M

W\

o

--50

=y

--60

--70

-80

Center 2.402 GHz

200 kHz/

Date: 24_.NOV.2017 15:10:56

Span 2 MHz

3DB

3DB
AC
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Middle Channel

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 5.96 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.441004000 GHz
20 Offfet 0.5 dB 0BW836[-000000p00 kHz
Temp 1| [T1 oB]
|10 =13l 56 dBm
S 2| 440572p00 GHz
Temp 2| [T1 OB\]
iAXH] \*\
o Jxv =TATZT OB Ly
//\_/J ”\/\ 2| 441408p00 GHz
--10 : (WiE:
B /J/’M/ﬂ ;\/\A"\
. ) "\
\N-\'/\/\/‘/ \ 3DB
|40 [\ nc

--50.

-—60

--70

-80

Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 24.NOV.2017 15:12:12
.
High Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 5.62 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.480008000 GHz
20 Offfet 0.5 dB oBw848|. 000000p00 KkHz
Temp 1| [T1 OBW]
10 12181 dBm
— 2| 479568p00 GHz
Lo P i
LvVL
2| 480416p00 GHz

--10

T

T

20 7

"

Y
ol

40

5

3DB

--50

—-60.

--70

-80

Center 2.48 GHz

Date: 24_.NOV.2017 15:13:55

200

kHz/

Span 2 MHz
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EDR Mode (1/4-DOPSK):

Low Channel

Ref 20 dBm *Att 30 dB

“RBW 3
“VBW 1
SWT 5

0 kHz
00 kHz
ms

Marker

2.

1[T11]
-0.20
402012000

dBm
GHz

20 Offpet O0.% dB

~10

oBW  1f

Temp 1]

152000p00
[T1 oBW\]
i d WaY=1

MHz

| A

2|

Temp 2

401412p00
[T1 0BJ]

GHz

10

M

2|

=16 80

402564P00

B L1
GHz

;/]{VV

-—-20

N "
v

w

i

|

3DB
AC

"

A
Sy

--60

--70

-80

Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 24_.NOV.2017 15:47:55
.
Middle Channel
@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 2.76 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.441000000 GHz
20 Offfet 0.% dB oBW 1] 158000p00 MHz
Temp 1] [T1 OBW]
10 =14al14 dBm
S 2|. 440406p00 GHz
T Temp 2| [T1 OB
B =I2FSaAdBmm| v
W WM 2[.441564Pp00 GHz
| 10 M AT

-—-20

/

“ /\ J“Hj

3DB
AC

--50

A
iy

--60

--70

-80

Center 2.441 GHz

Date: 24_.NOV.2017 15:48:57

300

kHz/

Span 3 MHz
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®

High Channel

*RBW 30 kHz Marker
*VBW 100 kHz

1[t11]
2.37 dBm

Ref 20 dBm “Att 30 dB SWT 5 ms 2.480000000 GHz
20 Offket 0.5 dB oBw 1] 158000p00 MHZ
Temp 1| [T1 OB\]
10 —16l 69 dBm
2| 479412po0 GHz
j1_PK]
o S L Co—
)\{\ﬂ// L\dﬂ\wﬁ/\u\ 2[. 480570p00 GHz
A At
[k,
-20 /-/ \
—-30:
| /‘k.rrf \ A
W o T WY, m
--50
-60
—-70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 24_NOV.2017 15:49:43
EDR Mode (8-DPSK):
Low Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 0.34 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.402000000 GHz
20 Offket 0.5 dB oBw 1] 152000po0 MHZ
Temp 1] [T1 OBW]
10 15l54 dem
2| 401436p00 GHz
1 PK]
Temp 2| [T1 OB\]
IMAXH|
- -0 =1I0FS2Z dBm
2| 402588p00 GHz

--10

LA

—-20.

--30

A

40 /\/U 7

—-60.

--70

-80

3DB

3DB
AC

Center 2.402 GHz 300 kHz/

Date: 24_.NOV.2017

15:53:13

Span 3 MHz
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.
Middle Channel
@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 2.11 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.440994000 GHz
20 Offfet 0.5 dB oBw 1| 140000po0 MHZ
Temp 1| [T1 oB]
~10: 13122 dBm
S 2| 440430p0o0 GHz
} Temp 2| [T1 OB\]
-0 =IATI8UBIT| LV
\’/W\f/ 2| 441570po0 GHz
|10 YAJ/V’ s
f \;
20 /f \\
—-30
/ \ 3DB
_4 /L\ A AC
VAT Ral VG
50
--60:
—-70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 24.NOV.2017 15:52:25
.
High Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 2.50 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.480000000 GHz
20 Offfet 0.5 dB oBw 1] 140000po0 MHZ
Temp 1| [T1 OBW]
10 a1 05 _dBm
— 2| 479430p0o0 GHz
Temp 2| [T1 OB\]
-0 =IZF 78 OB Ly
W M 2| 480570p00 GHz
| 10 BPWAL A
v \{
-20

--30

3DB
AC

e

--50

\Jf\

fﬁ\ﬂA

—-60.

--70

-80

Center 2.48 GHz

Date: 24_.NOV.2017 15:51:16

300 kHz/

Span 3 MHz
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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 EMI Test Receiver ESCI 101121 2017-03-02 2018-03-02
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: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

BDR Mode (GFSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15
Number of Hopping Channels
@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 1.94 dB
Ref 20 dBm “Att 30 dB SWT 10 ms 78.156000000 MHz
20 Offpet O0.% dB Marker| 1 [T1
2130 dBm
10 2| 402004000 GH
1
nr | UM\ wu “u “U .
-60
-70:
-80
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 24.NOV.2017 15:46:23
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EDR Mode (7/4-DQPSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15
Number of Hopping Channels
® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 3.56 dB

Ref 20 dBm “Att 30 dB SWT 10 ms 78.156000000 MHz

20 Offpet O0.% dB Marker| 1 [T1
0l 69 dBm

--60:

--70.

-80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 24_.NOV.2017 15:44:11
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EDR Mode (8-DPSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15
Number of Hopping Channels
® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 1.96 dB

Ref 20 dBm “Att 30 dB SWT 10 ms 78.156000000 MHz

20 Offpet O0.% dB Marker| 1 [T1

3D0B
AC

--60:

--70.

-80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 24.NOV.2017 15:40:58
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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 EMI Test Receiver ESCI 101121 2017-03-02 2018-03-02
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: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.
Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting

BDR Mode (GFSK):
Pulse Dwell Limit
Mode Channel Width Time Result
(ms) s) g
Low 0.432 0.138 0.4 Compliance
DHI Middle 0.432 0.138 0.4 Compliance
High 0.432 0.138 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.698 0.272 0.4 Compliance
DH3 Middle 1.698 0.272 0.4 Compliance
High 1.698 0.272 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.950 0.315 0.4 Compliance
DHS5 Middle 2.960 0.316 0.4 Compliance
High 2.950 0.315 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s
DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -13.12 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 432.000000 ps
20 Offpet 0.5 dB Marker| 1 [T1 |I
-44]1 54 dBm
o 22 coopog o
= TRG 1.8 dBrj \1 RO
10
L]

Center 2.402 GHz 100 ps/

Date: 24.NOV.2017 15:15:29
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DH1: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -3.74 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 432.000000 ups
20 Offget O0.% dB Marker| 1 [T1 |I
-45162 dBm
10 22 000000 1
SGL
1 PKhs [ \
TRG 2.4 dBy t .
ro LVL
-10
-—20
30
3DB
-40 AC

Center 2.441 GHz

Date: 24_.NOV.2017 15:15:37

100 ps/

DH1: High Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -9.47 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 432.000000 us
20 Offget O0.% dB Marker| 1 [T1 |I
-44] 24 dBm
10 22000000 It
O - / \
" TRG 2.4| dBf |
—-10;
-20
—-30:
40 T
50 } i
70
-80

Center 2.48 GHz

Date: 24_NOV.2017 15:15:45

100 ps/

SGL

TRG
LvVL

3DB
AC
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

DH3: Low Channel

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -12.18 dB
Ref 20 dBm *“Att 30 dB SWT 3 ms 1.698000 ms
20 Offget O0.% dB Marker( 1 [T1 ]|
-42| 52 dBm
10 | 000000 1
1 PKIS
[CLRWR| - .
--10
--20
--30
--40
--50
--60
--70
-80
Center 2.402 GHz 300 ps/

Date: 24.NOV.2017 15:17:07

DH3: Middle Channel

@ RBW 1 MHz pelta 1 [T1 1
*VBW 3 MHz 7.18 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.698000 ms
20 Offpet O0.% dB Marker| 1 [T1
-48| 06 dBm
10 4000000 11
1 PKh ’[
. TRG 1.3 dBy
--10:
--20
--30:
1N
L—40.
Y
L
y
--60:
=~70:
-80
Center 2.441 GHz 300 ps/

Date:

24 _.NOV.2017 15:17:15

SGL

TRG
LVL

3DB
AC

TRG
LvVL
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DH3: High Channel
@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -2.71 dB
Ref 20 dBm *Att 30 dB SWT 3 ms 1.698000 ms
20 Offpet 0.5 dB Marker| 1 [T1 |I
-45| 96 dBm
10 24 _000h0o0o 1 A
SGL
EEH”
TRG 2.3 dB TRG
o LvL
--10
20
-30
3DB
|40 AC
[L
--50
--am
--70
-80
Center 2.48 GHz 300 ps/
Date: 24.NOV.2017 15:17:23
DHS: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -8.44 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 2.950000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-441 91 dBm
-10 20 _000h0oa 4
SGL
1 PKa
ICLRWR} ITRG 1.1 dB% e
LvVL
--10
20
--30
3DB
| _40 AC
L
y
50

il

—-70.

-80

Date:

Center 2.402 GHz

24 _.NOV.2017 15:19:40

500 ps/

Page 52 of 70




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A
DHS: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 0.96 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.960000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-55112 dBm
10 20 000000 11
SGL
[ ridg
N ITRG 1 dBm o
LvVL
-10
-—20
30
3DB
-40 AC
50
--60:
70
-80

Center 2.441 GHz

Date: 24_NOV.2017 15:19:48

500 ps/

DHS5: High Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz 5.28 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.950000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-46|36 dBm
10 20000000 It
1P
- ITRG 0.9 dB
10
--20
--30
L
40 E
L
y
5
--60
--70
-80

Center 2.48 GHz

Date: 24_.NOV.2017 15:20:00

500 ps/

SGL

TRG
LvVL

3DB
AC
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EDR Mode (7/4-DQPSK):
Pulse Dwell Limit
Mode Channel Width Time i Result
(s)
(ms) (s)
Low 0.442 0.141 0.4 Compliance
Middle 0.440 0.141 0.4 Compliance
2DHI High 0.440 0.141 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.698 0.273 0.4 Compliance
Middle 1.704 0.273 0.4 Compliance
2DH3 High 1.710 0.274 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.960 0.316 0.4 Compliance
2DHS5 Mif:idle 2.960 0.316 0.4 Compl%ance
High 2.960 0.316 0.4 Compliance
Note: Dwell time=Pulse time (ms) % (1600/6/79) x31.6 s
2DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -8.53 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 442 000000 ps
20 Offpet O0.% dB Marker| 1 [T1 |I
-47}197 dBm
’ ~ AW ™
TRG -2 [dBm I \ LVL
L-10 \
4 h

Center 2.402 GHz 100 ps/

Date: 24.NOV.2017 15:23:07
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2DH1: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -0.12 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 440.000000 ps
20 Offpet O0.% dB Marker| 1 [T1 ||
-441 47 dBm
10 20 000000 11
SGL
_C Tre 1.9 daf R AN a .
LvVL
-10 \
20 ‘
30
3DB
| _40 - AC
f k
--50 J
_J,“MM | WMMMMMM@‘
70
-80

Center 2.441 GHz

Date: 24_.NOV.2017

100 ps/

15:23:15

2DH1: High Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -4.64 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 440.000000 us
20 Offget O0.% dB Marker| 1 [T1 |I
-42[26 dBm
10 12 000Db0Q 4
1 PRy e N VAL s Ay
o TRc 0 1 an \
--10
20
--30
|40 J
L
A
50
--70
-80

Center 2.48 GHz

100 ps/

Date: 24_.NOV.2017 15:23:23

SGL

TRG
LvVL

3DB
AC
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A
2DH3: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz 2.82 dB
Ref 20 dBm *Att 30 dB SWT 3 ms 1.698000 ms
20 Offfet 0.5 dB Marker] 1 [T1 ]I
-38L70 dBm
|10 1 000000 1
SGL
1 PKa
[CLRWR TRG 0.9 dB‘T shinaaca's AW Mo AAAA AN A A TRG
LVL
L_10
20
30
L
\ 3DB
| _40 AC
|50
60 M
70
-80

Center 2.402 GHz

300 ps/

Date: 24.NOV.2017 15:24:50

2DH3: Middle Channel

@ RBW 1 MHz pelta 1 [T1 1
*VBW 3 MHz -18.48 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.704000 ms
20 Offpet O0.% dB Marker| 1 [T1
-40156 dBm
L10 12 000000 11
1 PKi MANVARN s g A Ay A
. o oo e
+-10:
+-20:
--30:
L
+-40:
+-50:
+-60: H
=~70:
-80

Center 2.441 GHz

300 ps/

Date: 24_.NOV.2017 15:24:58

TRG
LvVL
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2DH3: High Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -4.34 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.710000 ms
20 Offpet 0.5 dB Marker| 1 [T1 |I
-51192 dBm
10 12 _000boo 1 A
SGL
L PKIg s | anaaley WERNEWY WAPVO B S UNIN ey
o e . TR
LVL
--10
20
30
3DB
|40 AC
50

-—60

il

--70

-80

Center 2.48 GHz

Date: 24.NOV.2017

300 ps/

15:25:07

2DHS: Low Channel

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -10.03 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 2.960000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-441 13 dBm
10 20 000000 1
1 PKha
ICLRWR] 70 (TRG 1.9 dB b A
--10
--20
--30
40
y
--50
--60
--70
-80
Center 2.402 GHz 500 ps/

Date: 24.NOV.2017 15:25:36

SGL

TRG
LvVL
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

. RDG171122005-00A

®

Ref 20

dBm

2DHS5: Middle Channel

Delta 1 [T1 ]

RBW 1 MHz
*VBW 3 MHz
“Att 30 dB SWT 5 ms

-4

.59

2.960000

dB
ms

20 OfFf

-10

set O.

dB

Marker]

1 [T1
-50
20 000

I
27
fata)

dBm

(TRG 1.8

dBi

--10

—-20.

--30

40

--50

AN

—-60.

P

--70

-80

Center 2.441 GHz

500 ps/

Date: 24_.NOV.2017 15:25:44

2DHS5: High Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -12.05 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.960000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-41123 dBm
10 20000000 It
L Py a R Daaes maaes e
o e 0 A as
--10:
--20
--30:
L
--40:
--50: -
--60:
--70:
-80
Center 2.48 GHz 500 ps/

Date: 24_.NOV.2017 15:25:52

SGL

TRG
LvVL

3DB

SGL

TRG
LvVL

3DB
AC
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EDR Mode (8-DPSK):
Pulse Dwell Limit
Mode Channel Width Time it Result
(s)
(ms) )
Low 0.440 0.141 0.4 Compliance
Middle 0.442 0.141 0.4 Compliance
3DHI High 0.442 0.141 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.704 0.273 0.4 Compliance
Middle 1.704 0.273 0.4 Compliance
DH.
3DH3 High 1.710 0.274 0.4 Compliance
Note: Dwell time=Pulse time (ms) % (1600/4/79) x31.6 s
Low 2.960 0.316 0.4 Compliance
Middle 2.960 0.316 0.4 Compliance
3DHS5 - -
High 2.970 0.317 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s
3DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -15.67 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 440.000000 ps
20 Offpet O0.% dB Marker| 1 [T1 ||
-431 53 dBm
10 0 000000 11
Lo TRG 0 o dRf Ll ol fre

| |
|

--30 \
3DB

__40 AC

--50

oshbd b

—-70.

-80

Center 2.402 GHz 100 ps/

Date: 24.NOV.2017 15:27:57
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3DH1: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -0.23 dB
Ref 20 dBm ~“Att 30 dB SWT 1 ms 442_.000000 ps
20 Offget O0.% dB Marker| 1 [T1 |I
~47| 36 dBm
10 22 _000p0o0 4
SGL
1 PKh A I“RM“
- R 1.9 def Y i re
LvL
-10 \
L—20 \
—-30:
3DB
| _40 AC
% i
N
50
N )
--70
-80
Center 2.441 GHz 100 ps/
Date: 24_.NOV.2017 15:28:05
3DH1: High Channel
® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -7.02 dB
Ref 20 dBm ~“Att 30 dB SWT 1 ms 442_.000000 ps
20 Offget O0.% dB Marker| 1 [T1 |I
—a7| 78 dBm
10 20000000
SGL
1 PKig I———
_ tre 1.9 abf MWM re
LvL
—-10;
L—20
--30
3DB
| _40 AC
50 i
I MMMMMN
--70
-80
Center 2.48 GHz 100 ps/

Date: 24_.NOV.2017 15:28:13
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3DH3: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -9.11 dB
Ref 20 dBm *Att 30 dB SWT 3 ms 1.704000 ms
20 Offget 0.5 dB Marker( 1 [T1
-47185 dBm
L10. 4000000 11
SGL
1 PKg
- TRG 0.9 dBT—'-MM«‘W/WW MMM A TRG
LVL
-—10
20
L-30.
3DB
+--40: AC
|
:
L 50
oA LAA A AT
t-60 ¥
L-70.
-80
Center 2.402 GHz 300 ps/

Date: 24.NOV.2017 15:27:09

3DH3: Middle Channel

@ RBW 1 MHz pelta 1 [T1 1
“VBW 3 MHz -14.77 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.704000 ms
20 Offpet O0.% dB Marker| 1 [T1
-39/22 dBm
L10 128 000000 11
1 Pl MM A MAIAAJMSANNAAMSMAIAAN A
s TRG 0.6| dB
+-10
+-20
-30
L
|40 4
+-50 I-
-60
+-70
-80
Center 2.441 GHz 300 ps/

Date: 24.NOV.2017 15:27:17

TRG
LvVL
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3DH3: High Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -4.50 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.710000 ms
20 Offpet 0.5 dB Marker| 1 [T1 |I
-50L99 dBm
10 24 _000h0o0o 1 A
SGL
PR YTV VRO PN ITRTR P
Tec 0 2 di TRG
~ LVL
--10
20
30
3DB
|40 AC
.
-50
Wyt oy
60
70
-80
Center 2.48 GHz 300 ps/
Date: 24.NOV.2017 15:27:25

®

Date:

Ref 20

dBm

3DHS5: Low Channel

*Att 30 dB

RBW 1 MHz Delta
*VBW 3 MHz
SWT 5 ms

1[T1]
15

.71

2.960000

20 OfFF

10

set O.

dB

Marker]

1 [T1
-54
20 _000

I
94
aalal

dBm

ITRG 0.7

”H

--10

--20

—-30.

--40

—-70.

-80

Center 2.402 GHz

24 _.NOV.2017 15:26:25

500 ps/

SGL

TRG
LvVL
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3DHS: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -2.96 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.960000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-51153 dBm
10 20 000000 11
SGL
N PN AN NAAIAA AR SIS .
ro LVL
-10
20
30
3DB
|_40 AC
--60
—-70
-80
Center 2.441 GHz 500 ps/

Date: 24_NOV.2017 15:26:33

3DHS5: High Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -3.93 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 2.970000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-51[45 dBm
10 30000000 It
1 PKI§ AWMU SIANI M APMANAAASPUMARNNAN AN
TRG 2.7 dB;
--10
20
--30
--40
50 L
Mg
60
--70
-80

Center 2.48 GHz

500 ps/

Date: 24_.NOV.2017 15:26:42

SGL

TRG
LvVL

3DB
AC
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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

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Agilent P'Seif:t;"wer N1912A MY5000448 | 2017-11-03 | 2018-11-03
Agilent Wldegand Power N1921A MY54170013 | 2017-11-03 | 2018-11-03
ensor
Unknown Coaxial Cable 0.Im 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: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.

Test Result: Compliance.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171122005-00A

Test Mode: Transmitting

Frequency Peak Conducted Limit

Mode (MHz) Out?(;l]; I[:;wer (dBm)
2402 4.53 30
B]()GRFE/II%‘E 2441 5.42 30
2480 433 30
‘ 2402 2.63 30

EDR Mode

(n/4-DQPSK) 2441 4.92 30
2480 4.59 30
2402 3.09 30
]%QRD%%; 2441 45 30
2480 4.23 30

Note: The data above was tested in conducted mode.
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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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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171122005-00A

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 101121 2017-03-02 2018-03-02
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: 24.8°C
Relative Humidity: 40 %
ATM Pressure: 100.8 kPa

* The testing was performed by Swim Lv on 2017-11-24.

Test Result: Compliance
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BDR Mode (GFSK):

.
Band Edge, Left Side
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -44.73 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.399984000 GHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
5(20 dBm
10 402016000 GH
T
1 PK [&X,\
Lo

—-10.

-14 _80¢iBm / \
20
AW
r\/ W 3DB
|40 AC
LN } A.WM
<y

-—60

--70

-80
Center 2.4 GHz 800 kHz/ Span 8 MHz

Date: 24.NOV.2017 15:11:28

. .
Band Edge, Right Side
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -48.36 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.484060000 GHz
20 Offpet O0.% dB Marker| 1 [T1 |I
-12.40dBm 7} 10 dBm
-10 1 479 Q0 Gu

m
g |,
--20 \

\J
o an 0
2

-—60

--70

-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz

Date: 24.NOV.2017 15:14:24
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EDR Mode (1/4-DOPSK):

.
Band Edge, Left Side
® “RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -46.85 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2_400000000 GHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
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EDR Mode (8-DPSK):

®

Band Edge, Left Side

*RBW 100 kHz
*VBW 300 kHz

Marker 2 [T1 ]
-46.54 dBm

Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.399680000 GHz
20 Offget O0.% dB Marker| 1 [T1 |I
1107 dBm
10 21402000000 _GH
1
, K3
v v\*\
A
-18.93¢IBm / \
——20 / \
| o " 7l
2 )L/ ‘\»A’
_ 41 ..d; Wil
AT AR A
--60:
--70.
-80
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 24.NOV.2017 15:53:39
. .
Band Edge, Right Side
@ *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -48.87 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.486384000 GHz
20 Offpet O0.% dB Marker| 1 [T1 |I
-16.78dBm 3}22 dBm
10 47928232000 GH
1 PK] 1
. M
_10 // L\
--20.
--30; M
oA .
40— U
i LA .
W I~ W\A}«N\W)\
--60:
--70
-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz

Date: 24_.NOV.2017 15:51:41

dekhdk END OF REPORT ek

3DB
AC

Page 70 of 70




