Bay Area Compliance Labs Corp.

FCC PART 15.247
TEST REPORT

For

Shenzhen Junlan Electronic Ltd

No.277 PingKui Road, Shijing Community, Pingshan Street, Pingshan New District,
Shenzhen, China

FCC ID: OKUJPB17016

Report Type: Product Name:
Original Report MUSIC CENTER

Kepn hun

Test Engineer: Kevin Hu

Report Number: RDG170317807

Report Date: 2017-05-03
Henry Ding
EMC Leader

7 -y
-._.fL 177 f! P

Reviewed By:

Bay Area Compliance Laboratories Corp. (Chengdu)
Test Laboratory: No0.5040, Huilongwan Plaza, No.1, Shawan Road,

Jinniu District, Chengdu, Sichuan, China

Tel: 028-65525123, Fax: 028-65525125

www.baclcorp.com

Note: This test report was prepared for the customer shown above and for the device described herein. It may not be
duplicated or used in part without prior written consent from Bay Area Compliance Laboratories Corp. (Chengdu).
Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. This report was valid only with a valid digital
signature.




Bay Area Compliance Laboratories Corp. (Chengdu)

TABLE OF CONTENTS

GENERAL INFORIMATION ...ttt ettt et e e bt s st e e s b e s e eb e s s st e e st b s e bessbbessbasaabessrbessbessntessbeesbesins 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ...coviiiiiiieicc e 4
(=N =g 11V =TSO TRTRTT 4
RELATED SUBMITTAL(S)/GRANT(S) .e.vetirteteiereesieiestestesteeestessesaesseseessesseseesesssesesssessassesesssssesssasessenssssessenesssssensessens 4
TEST IMETHODOLOGY ...uviiiittiii ittt ettt e sttt s et ettt e sttt ee s s eabe s s s sbte e s sata e e s bt e e s sabeeseabaaeesbeeeesabaeesabbaessabeeseebbeeesbbaessbbaeesabbassases 5
LSS X 1 1 2SR 5

SYSTEM TEST CONFIGURATION ... ..ottt ettt e st st e st e e ebe e st e e sbe e e steesbeesbteenteeseeas 6
DESCRIPTION OF TEST CONFIGURATION ...uvviiiitiieiittiesittiesetetesitttessstessssbesssasstsssstsessabasssassesesssessssssssessssesssssessesssens 6
EUT EXERCISE SOFTWARE ......cctiiittieititietteitts sttt aettsstsssttsstsssaesssstssesssasssasassassesbssastassaesssbessstessaesssbsssstsssbasssbeessesasres 6
EQUIPMENT IMIODIFICATIONS ...uviiieteeitieeeteestteeeteseetesesteeetessseesssesssbessaesssbesasbessseessbesassessasessbesastessaeesstesansessaesssreesseeanres 6
EXTERNAL CABLE .....oiitiiittie ittt eetts sttt e ettseete s sttt e sttseatassatessbtssatsssaeeebeesaeessaessbeesaesesbesesbessaeeesbesesbeesaeassbeesbbeesbaessbaesbenanrns 6
BLOCK DIAGRAM OF TEST SETUP ...eiitiiiitii ittt itts et este et sste s sats s s bassattsshessebesshtaesbeesbessaeessbesssbessaeessbesssbessbeessbaesaeessrns 6

SUMMARY OF TEST RESULTS ... ..ottt et et e s te e et e st e e sba e e sbeesbeesraeesbesssbeeabeeenteesreen 7

FCC §15.247 (i) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)...........c..ccceovvivnivinninnn. 8
APPLICABLE STANDARD ......ututitttittasestasistasestesessaseaseseasestastse et eaeaseaseseas st st eeeas e e e be e eb e eeeb e ahebeer e et eR e e e b e aeeb e nr e st e ebenn e nnenes 8

FCC §15.203 - ANTENNA REQUIREMENT ...ttt enas 9
APPLICABLE STANDARD.......cctuttittttstreasestseessesesessssasesesessesssesessasesesesas s es s es s et ae b s st bbb et b b bt e b bt s e r bt rnn e 9
ANTENNA CONNECTOR CONSTRUCTION ... .vtiitieiitieittieeteesiteessteessessstesssseessessssesssessssessssessssssssessssesssesessessssessssssnsessssees 9

FCC §15.207 (a) — AC LINE CONDUCTED EMISSIONS..............ccoiiiiiiiieieee e 10
AAPPLICABLE STANDARD ... ..cecuitittteitttittssttssttssistssesssstssssssesssaessssssaesssbssstesssesesbessssssassssasssssasssssssbesssbessaesssbesssbeans 10
LS = 10 2R 10
EMI TEST RECEIVER SETUP ...ooiiitiiie ittt sttt ettt ettt e st e e s sttt e s eatte s s bt tessabaessabbeeesbeeessabbesssabaessabbesessbeeessabeessares 10
LSS 210101 =1 10T ST 10
CORRECTED AMPLITUDE & MARGIN CALCULATION .....veiitiiitieiteeieteeeteeetesstesestessaeesssesestessssessresssessneesssessnsessnnssssens 11
TEST EQUIPMENT LIST AND DETAILS ..oiiitiiiietiie ettt ettt sttt etbt e e shte s s st b e e s sbb e e s s bea s s sabb e s s bt e e s sabbasessbasessbeaeesabbeeas 11
QLSS B NP 11

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS ...........cccoiiiiiii e 14
AAPPLICABLE STANDARD ......ciittttetitttteiettttestteesstttesattesessaetssaeesessstessssaessassesessasssesasbessssbasssssbessssbbeessabbessssbesesssesessnens 14
O S = O 2R 14
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ...oiiictiiiiciiie sttt ettt sttt sb e s s taa e s satae s sabb e e s sabaassbassssbaeessaes 15
LSS 210107 =1 TU T OO P 15
TEST EQUIPMENT LIST AND DETAILS ..ooiitiieieiie ettt ettt ettt e et e s sttt e s sttt e e s sbb e e s sabee s s sabaeessbbeassabeesessbesessaresesaraeeas 15
CORRECTED AMPLITUDE & IMARGIN CALCULATION .....viiittiiitiiitiestteeetesstssstessstassaesssasssstasssessssasssssssessssesssssssnnsssens 16
QLSS B NP 16

FCC §15.247(a) (1) - CHANNEL SEPARATION TEST .......ooci ittt 20
AAPPLICABLE STANDARD ......eiittteiitttteiettttestteesstteesastetesisetssastsessstessssaeseassesessasssesasbessssbesssasbesessbbeessabbessasbesessseeessnnes 20
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiiitiit ettt e sttt etbt e e shte e s saba e s s ebbae s s abaa s s sabaeesabaessabbesesabeeessbbaeesabbeeas 20
LSS 210 101 =1 LU T 20
LSS D O 20

FCC §15.247(a) (1) — 20 dB BANDWIDTH TESTING ............ocoiiiiieeceee e 26
APPLICABLE STANDARD .......uutittttiteeiteeitessiteesteesstesabesasessstesstesasesestesabesssssabesasteeasesssbesastesssesabesssbeessessssesssesaresanes 26
LSS 210 101 =1 LU T 26
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiietiit ettt ettt s bt etbt e e shae e s st e e s sbbae s s abaa s s sabbe s s bt aessabbasessbaeessbbaessabbeean 26
LSS D N 26

FCC §15.247(a) (1) (iii) - QUANTITY OF HOPPING CHANNEL TEST .........cccoii i 32

Report No.: RDG170317807 Page 2 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

AAPPLICABLE STANDARD ......ciittttetitttteiettttestteesstttesattesessaetssaeesessstessssaessassesessasssesasbessssbasssssbessssbbeessabbessssbesesssesessnens 32
LSS 210107 =1 TU T OO P 32
TEST EQUIPMENT LIST AND DETAILS ....oviiitieitie e ctie sttt et e sttt ete et e st s e v s snte e stasebassatessbasetessneessbesantessneessbesaneessnes 32
LSS D ST 32
FCC §15.247(a) (1) (iii) - TIME OF OCCUPANCY (DWELL TIME)............cccceiiiiiiieieieceeeriereeree e 36
AAPPLICABLE STANDARD ... ..ceitiiittiittttittsitessttsattsstsssstsstessaeessbes sttt saesesbessbessaesesbesatsssatsssbesssbesssesssbesasbessresssbesssteans 36
LSS 210 101 =1 10T T 36
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiiitiit ettt e sttt etbt e e shte e s saba e s s ebbae s s abaa s s sabaeesabaessabbesesabeeessbbaeesabbeeas 36
B =S B NP 36
FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT ............cccoiiiii e 52
AAPPLICABLE STANDARD ... ..cecuitittteitttittssttssttssistssesssstssssssesssaessssssaesssbssstesssesesbessssssassssasssssasssssssbesssbessaesssbesssbeans 52
B =S 210 T = 10 = 52
TEST EQUIPMENT LIST AND DETAILS ..ottt ettt ettt ettt sabt e e shte s s sttt e s s e bb e e s s abe s s s s abb e s s bt aessabbasessbassssbbaeesarbeeas 52
QLSS B NP 52
FCC §15.247(d) - BAND EDGES TESTING ............coooi ittt e e e na e eneeneas 58
APPLICABLE STANDARD .......ututitttettarestaststasetestasestasastastse ettt aseasaseaseseaseaeas e e as e e e b et eb e ae e bt ab e st ab e st e b e ae et e neebenn et neesennesennas 58
LSS 210101 =1 TU T OO P 58
TEST EQUIPMENT LIST AND DETAILS ....oviiitieitie s ctie ittt e sttt s te e stte e v s sate e saeeebassatesstasabessnteesresantessreessbesaneessnns 58
LSS D ST 59

Report No.: RDG170317807 Page 3 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Shenzhen Junlan Electronic Ltd’s product, model number: JPB-17016
(FCC ID: OKUJPB17016) (the "EUT") in this report was a MUSIC CENTER, which was measured
approximately: 42.5 cm (L) x 36.0 cm (W) x 54 cm (H), rated input voltage: DC 12V from adapter.

Adapter Information:

MODEL: GKYPB0200120US

INPUT: AC 100-240V, 50/60Hz, 0.6A
OUTPUT: DC 12V, 2000mA

Note: The series product, model JPB-17016, VTA-30, VTA-30 Cam, ITVS-30,ITVS-30 Cam, VTA-30
XXX(XXX can be 1-9 or A to Z or blank and means unit color or pattern) are electrically identical, the
differences between them are the the model name, we selected JPB-17016 for fully testing, the details was
explained in the declaration letter.

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

170317807 (assigned by the BACL, Chengdu). It may have deviation from any other sample. The EUT
supplied by the applicant was received on 2017-03-17, and EUT conformed to test requirement.

Objective

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

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

Related Submittal(s)/Grant(s)

N/A
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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”.

All of the measurements detailed in this Test Report were performed by Bay Area Compliance
Laboratories Corp. (Chengdu).

The Bay Area Compliance Laboratories Corp. Chengdu’s measurement Uncertainties (calculated
for a k=2 Coverage Factor corresponding to approximately 95% Coverage) were as follows:

-For all of the AC Line Conducted Emissions Tests reported herein: £3.17 dB.
-For of all of the Direct Antenna Conducted Emissions Tests reported herein: +0.56 dB.

-For of all of the direct Radiated Emissions Tests reported herein are:
30 MHz to 200 MHz: +4.7 dB;

200 MHz to 1 GHz: £6.0 dB;

1 GHz to 6 GHz: £5.13dB; and,

6 GHz to 40 GHz: +5.47dB.

And the uncertainty will not be taken into consideration for all test data recorded in the report.

Test Facility

The test site used by BACL to collect test data is located in the No.5040, Huilongwan Plaza, No.1,
Shawan Road, Jinniu District, Chengdu, Sichuan, China.

Test site at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC). The details of these reports have been found to be in compliance with the
requirements of Section 2.948 of the FCC Rules on April 24, 2015. The facility also complies with
the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2014.

The Federal Communications Commission has the reports on file and is listed under FCC
Registration No.: 560332. The test site has been approved by the FCC for public use and is listed
in the FCC Public Access Link (PAL) database.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in engineering mode.

EUT Exercise Software

Test software: 'BK32XX RF' was used in test, the system configured maximum power as below
setting:

Test Software BK32XX RF
Test Frequency 2402MHz 2441MHz 2480MHz
GFSK 3 3 3
r /4-DQPSK 3 3 3
8PSK 3 3 3

Equipment Modifications

No modification was made to the EUT.

External Cable

Cable Description Shielding Type Ferrite Core | Length (m) | From Port To
Adapter Cable Yes No 1.2 Adapter EUT

Block Diagram of Test Setup

LISNI1

Adapter |«10cmw-|  EUT

NN 0 [—————

Non-Conductive Table 80
cm above Ground Plane

- 1.5 Meter -
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §112§4271(3§; §1.1310 Maximum Permissible Exposure (MPE) Compliant
§15.203 Antenna Requirement Compliance
§15.207 (a) Conducted Emissions Compliance
§15§2$552§17?d2)09 Spurious Emissions Compliance
§15.247 (a)(1) 20 dB Bandwidth Compliance
§15.247(a)(1) Channel Separation Test Compliance
§15.247(a)(1)(iii) Time of Occupancy (Dwell Time) Compliance
§15.247(a)(1)(iii) Quantity of hopping channel Test Compliance
§15.247(b)(1) Peak Output Power Measurement Compliance
§15.247(d) Band Edges Compliance
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FCC §15.247 (i) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

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

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/?) 30
30-300 275 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz; * = Plane-wave equivalent power density;

According to §1.1310 and §2.1091 RF exposure is calculated.

Calculated Formulary:

Predication of MPE limit at a given distance
S = PG/4nR2 = power density (in appropriate units, e.g. mW/cm?);
P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power
gain factor, is normally numeric gain;
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

Calculated Data:

i Tune-up Evaluati P MPE
Antenna Galn valuation ower
Fr?ﬁnl:_lezr)\cy Power Distance Density Limit
(dBi) | (numeric) | (dBm) | (mW) (cm) (mWicm?) | (mWicm?)
2402-2480 | 0 1.00 -2 0.63 20.00 0.0001 1.0

Note: The maximum tune-up power including tolerance is -2.0dBm, that declared by manufacturer.

Result: The device meet FCC MPE at 20 cm distance

Report No.: RDG170317807
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FCC §15.203 - 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.

Antenna Connector Construction

The EUT has one internal antenna arrangement for BT, 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) — AC LINE CONDUCTED EMISSIONS

Applicable Standard

FCC§15.207
EUT Setup
_~ Vertical Reference
Ground Plane Test Receiver
“ 0 £
EUT M oo oo
a s o0
I
S0cm
sy P
b\ 1 ~ B Ll
N
N
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LIS,
2. Both of LISNs (AMN) 80 cm from EUT and at the least 30 cm
from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The
specification used was with the FCC Part 15.207 limits.

The spacing between the peripherals was 10 cm.

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

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

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

Corrected Amplitude & Margin Calculation
The basic equation is as follows:
VC=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 maximum
limit. The equation for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

Manufacturer Description Model Nsuir:iI:tlar Calg)::ion Cg:li:rg;i& n
Rohde & Schwarz | EMI Test Receiver | ESCS 30 | 836858/0016 | 2016-12-02 | 2017-12-01
Rohde & Schwarz L.I.S.N. ENV216 100018 2016-12-02 | 2017-12-01

LR os LISN. Toroy | 984413 | 2016-12:02 | 2017-12.01

Rohde & Schwarz PULSE LIMITER ESH3Z22 DE14781 2016-10-31 | 2017-10-30

Unknown Conducted Cable Unknown NO.5 2016-11-10 | 2017-11-09
R&S Test Software EMC32 | Version8.53.0 N/A N/A

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of traceability
policy in accredited laboratories”.

Test Data

Environmental Conditions

Temperature: 20°C
Relative Humidity: 512 %
ATM Pressure: 100.1 kPa

The testing was performed by Kevin Hu on 2017-04-21.
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Test Mode: Operating
AC120V, 60 Hz, Line:

FCC [Part 15 Class B Voltage on Mains QP

601z
¢ of .
g 40 ‘

30

20

1

0+ t t —+—+— t t t u +—t—+— u t |

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

Frequency in Hz

T | vy || S | ey | as) | (@pvy | Comment
0.158622 57.0 9.000 L1 19.7 8.5 65.5 Compliance
0.209760 48.3 9.000 L1 19.6 14.9 63.2 Compliance
0.275179 41.9 9.000 L1 19.6 19.1 61.0 Compliance
0.277385 39.3 9.000 L1 19.6 21.6 60.9 Compliance
0.284109 39.2 9.000 L1 19.6 21.5 60.7 Compliance
0.294503 39.2 9.000 L1 19.6 21.2 60.4 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBpV)
0.158622 36.8 9.000 L1 19.7 18.8 55.5 Compliance
0.211442 30.0 9.000 L1 19.6 23.2 53.1 Compliance
0.548969 24.4 9.000 L1 19.6 21.6 46.0 Compliance
0.569052 28.6 9.000 L1 19.6 17.4 46.0 Compliance
1.310683 23.6 9.000 L1 19.6 22.4 46.0 Compliance
3.079726 23.3 9.000 L1 19.7 22.7 46.0 Compliance
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Page 12 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

AC120V, 60 Hz, Neutral:

90
80
70

60

FCC [Part 15 Class B Voltage on Mains QP

% 50% L
- T

30"

20

1

0+ t t —t—— t t t t —t—— t t |

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

Frequency in Hz

Tz | Camuwy | g | b | GEy | s | (@Buy) | Somment
0.151807 56.4 9.000 N 19.7 9.5 65.9 Compliance
0.201552 49.8 9.000 N 19.7 13.7 63.5 Compliance
0.250038 42.6 9.000 N 19.7 19.2 61.8 Compliance
0.286387 42.8 9.000 N 19.7 17.9 60.6 Compliance
0.555584 38.5 9.000 N 19.7 17.5 56.0 Compliance
0.575908 41.8 9.000 N 19.7 14.2 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.182408 33.4 9.000 N 19.7 21.0 54.4 Compliance
0.209760 31.8 9.000 N 19.7 214 53.2 Compliance
0.295681 31.4 9.000 N 19.7 18.9 50.4 Compliance
0.334632 28.6 9.000 N 19.7 20.8 49.3 Compliance
0.562277 32.0 9.000 N 19.7 14.0 46.0 Compliance
0.571328 33.5 9.000 N 19.7 12.5 46.0 Compliance
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FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

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

EUT Setup
Below 1GHz:
Ant. Tow L4m
\ Yariahle
EUT& | im - /
Support Units .
Turn Tahle
0.3m 1
Ground Plane
Test RECEiVEI\
. | E—
Al ]oooa
oo g I
Above 1GHz:
1-dmm
Wariahle
] /
EUT& - im

Support 'Ll'rlir.a\.'l

I_i _)_,Turn Tahle
i
15m |

i

Ground Plane

Test e cever

I

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

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

The spacing between the peripherals was 10 cm.
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EMI Test Receiver & Spectrum Analyzer Setup
The system was investigated from 30 MHz to 25 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with
the following configurations:

Frequency Range RBW Video B/W IF B/IW Detector
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
1MHz 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.

Test Equipment List and Details

. .. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Agilent Amplifier 8447D 2944A10442 2016-12-02 | 2017-12-01
Rohde & :
Schwarz EMI Test Receiver ESCI 100028 2016-12-02 | 2017-12-01
Sunol Sciences | Broadband Antenna JB3 A121808 2016-04-10 | 2019-04-09
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
ETS Horn Antenna 3115 003-6076 2016-12-02 | 2017-12-01
Ducommun
Technologies Horn Antenna ARH-4223-02 | 1007726-0113024 | 2014-06-16 | 2017-06-15
Mini-circuits Amplifier ZVA-183-S+ 771001215 2016-05-20 | 2017-05-19
Semi-Anechoic
EMCT Chamber 966 966-1 2015-04-24 | 2018-04-23
RF Cable
Unknown (below 1GHz) Unknown NO.1 2016-11-10 | 2017-11-09
Unknown RF Cable Unknown NO.4 2016-11-10 | 2017-11-09
(below 1GHz)
RF Cable
Unknown (above 1GHz) Unknown NO.2 2016-11-10 | 2017-11-09
Ducommun
Technolagies Horn Antenna ARH-2823-02 | 1007726-01 1312 | 2016-08-18 | 2017-08-18
Quinstar Amplifier 184()Q,\,>Iévgé_Jo 15964001032 2016-08-18 | 2017-08-18
Agilent Spectrum Analyzer 8564E 5943A01752 2016-08-18 | 2017-08-18

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of traceability
policy in accredited laboratories”.

Report No.: RDG170317807

Page 15 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

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: 22.6 °C
Relative Humidity: 51.9 %
ATM Pressure: 100.1 kPa

* The testing was performed by Kevin Hu on 2017-04-22.

Test Mode: Transmitting
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30MHz-25GHz:

BDR Mode (GFSK):
Frequency Receiver Rx Antenna | Cable | Amplifier | Corrected FCC 15.247
(MHz2) Reading Detector Polar | Factor | loss Gain Amplitude Limit Margin
(dBpV) (HIV) (dB) (dB) (dB) (dBpV/m) | (dBuV/m) (dB)
Low Channel: 2402 MHz
2402 61.32 PK H 23.53 3.00 0.00 87.85 N/A N/A
2402 49.27 AV H 23.53 3.00 0.00 75.80 N/A N/A
2402 60 PK \ 23.53 3.00 0.00 86.53 N/A N/A
2402 49.69 AV V 23.53 3.00 0.00 76.22 N/A N/A
2390 39.86 PK H 23.57 3.00 0.00 66.43 74.00 7.57
2390 21.72 AV H 23.57 3.00 0.00 48.29 54.00 5.71
4804 40.33 PK H 30.77 5.12 26.87 49.35 74.00 24.65
4804 26.59 AV H 30.77 5.12 26.87 35.61 54.00 18.39
7206 36.75 PK H 34.71 6.16 26.35 51.27 74.00 22.73
7206 23.64 AV H 34.71 6.16 26.35 38.16 54.00 15.84
1501 40.26 PK H 24.10 2.67 26.33 40.70 74.00 33.30
1501 26.12 AV H 24.10 2.67 26.33 26.56 54.00 27.44
281.9575 46.4 QP H 13.92 1.20 27.51 34.01 46.00 11.99
563.985 48.9 QP H 18.85 1.76 28.84 40.67 46.00 5.33
Middle Channel: 2441 MHz
2441 60.6 PK H 23.40 3.00 0.00 87.00 N/A N/A
2441 49.12 AV H 23.40 3.00 0.00 75.52 N/A N/A
2441 58.98 PK \Y 23.40 3.00 0.00 85.38 N/A N/A
2441 52 AV V 23.40 3.00 0.00 78.40 N/A N/A
4882 40.32 PK H 31.02 5.09 26.87 49.56 74.00 24 .44
4882 26.28 AV H 31.02 5.09 26.87 35.52 54.00 18.48
7323 36.95 PK H 34.95 6.22 26.40 51.72 74.00 22.28
7323 24.14 AV H 34.95 6.22 26.40 38.91 54.00 15.09
1501 48.48 PK H 24.10 2.67 26.33 48.92 74.00 25.08
1501 39.36 AV H 24.10 2.67 26.33 39.80 54.00 14.20
1381 41.31 PK H 23.79 2.51 26.44 41.17 74.00 32.83
1381 31.39 AV H 23.79 2.51 26.44 31.25 54.00 22.75
281.9575 46.67 QP H 13.92 1.20 27.51 34.28 46.00 11.72
563.985 49.04 QP H 18.85 1.76 28.84 40.81 46.00 5.19
High Channel: 2480 MHz
2480 59.81 PK H 23.27 2.99 0.00 86.07 N/A N/A
2480 50.06 AV H 23.27 2.99 0.00 76.32 N/A N/A
2480 61.88 PK V 23.27 2.99 0.00 88.14 N/A N/A
2480 52 AV \Y 23.27 2.99 0.00 78.26 N/A N/A
2483.5 38.43 PK H 23.26 2.99 0.00 64.68 74.00 9.32
2483.5 21.94 AV H 23.26 2.99 0.00 48.19 54.00 5.81
4960 37.94 PK H 31.27 5.05 26.88 47.38 74.00 26.62
4960 30.39 AV H 31.27 5.05 26.88 39.83 54.00 14.17
7440 34.7 PK H 35.18 6.27 26.45 49.70 74.00 24.30
7440 27.8 AV H 35.18 6.27 26.45 42.80 54.00 11.20
1501 42.3 PK H 24.10 2.67 26.33 42.74 74.00 31.26
1501 29.19 AV H 24.10 2.67 26.33 29.63 54.00 24.37
281.9575 47.51 QP H 13.92 1.20 27.51 35.12 46.00 10.88
563.985 49.46 QP H 18.85 1.76 28.84 41.23 46.00 4.77
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EDR Mode (11/4-DQPSK):

Frequency Receiver Rx Antenna | cable | Amplifier | Corrected FCC 15.247
(MHz) Reading | . . | Polar | Factor loss Gain Amplitude |  Limit Margin
(dBpV) (HIV) | (dB) (dB) (dB) (dBuVim) | (dBuV/im) | (dB)
Low Channel: 2402 MHz
2402 61.99 PK H 23.53 3.00 0.00 88.52 N/A N/A
2402 51.78 AV H 23.53 3.00 0.00 78.31 N/A N/A
2402 60.58 PK V 23.53 3.00 0.00 87.11 N/A N/A
2402 50.72 AV V 23.53 3.00 0.00 77.25 N/A N/A
2390 39.82 PK H 23.57 3.00 0.00 66.39 74.00 7.61
2390 21.62 AV H 23.57 3.00 0.00 48.19 54.00 5.81
4804 38.2 PK H 30.77 5.12 26.87 47.22 74.00 26.78
4804 26.99 AV H 30.77 5.12 26.87 36.01 54.00 17.99
7206 35.76 PK H 34.71 6.16 26.35 50.28 74.00 23.72
7206 24.09 AV H 34.71 6.16 26.35 38.61 54.00 15.39
1501 40.17 PK H 24.10 2.67 26.33 40.61 74.00 33.39
1501 26.19 AV H 24.10 2.67 26.33 26.63 54.00 27.37
281.9575 47.04 QP H 13.92 1.20 27.51 34.65 46.00 11.35
563.985 49.9 QP H 18.85 1.76 28.84 41.67 46.00 4.33
Middle Channel: 2441 MHz
2441 61.15 PK H 23.40 3.00 0.00 87.55 N/A N/A
2441 48.05 AV H 23.40 3.00 0.00 74.45 N/A N/A
2441 60.1 PK Vv 23.40 3.00 0.00 86.50 N/A N/A
2441 46.59 AV \Yi 23.40 3.00 0.00 72.99 N/A N/A
4882 40.89 PK H 31.02 5.09 26.87 50.13 74.00 23.87
4882 27.18 AV H 31.02 5.09 26.87 36.42 54.00 17.58
7323 36.45 PK H 34.95 6.22 26.40 51.22 74.00 22.78
7323 24.13 AV H 34.95 6.22 26.40 38.90 54.00 15.10
1501 47.05 PK H 24.10 2.67 26.33 47.49 74.00 26.51
1501 36.58 AV H 24.10 2.67 26.33 37.02 54.00 16.98
1381 41.59 PK H 23.79 2.51 26.44 41.45 74.00 32.55
1381 31.35 AV H 23.79 2.51 26.44 31.21 54.00 22.79
281.9575 46.57 QP H 13.92 1.20 27.51 34.18 46.00 11.82
563.985 50.34 QP H 18.85 1.76 28.84 42.11 46.00 3.89
High Channel: 2480 MHz
2480 61.28 PK H 23.27 2.99 0.00 87.54 N/A N/A
2480 47.88 AV H 23.27 2.99 0.00 74.14 N/A N/A
2480 61.79 PK \Y 23.27 2.99 0.00 88.05 N/A N/A
2480 48.83 AV \Yi 23.27 2.99 0.00 75.09 N/A N/A
2483.5 38.41 PK H 23.26 2.99 0.00 64.66 74.00 9.34
2483.5 22.15 AV H 23.26 2.99 0.00 48.40 54.00 5.60
4960 39.93 PK H 31.27 5.05 26.88 49.37 74.00 24.63
4960 26.4 AV H 31.27 5.05 26.88 35.84 54.00 18.16
7440 37.1 PK H 35.18 6.27 26.45 52.10 74.00 21.90
7440 23.11 AV H 35.18 6.27 26.45 38.11 54.00 15.89
1501 40.82 PK H 24.10 2.67 26.33 41.26 74.00 32.74
1501 30.27 AV H 24.10 2.67 26.33 30.71 54.00 23.29
281.9575 46.71 QP H 13.92 1.20 27.51 34.32 46.00 11.68
563.985 48.29 QP H 18.85 1.76 28.84 40.06 46.00 5.94
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EDR Mode (8-DPSK):

Frequency Receiver Rx Antenna | cable | Amplifier | Corrected FCC 15.247
(MHz) Reading | , . . | Polar | Factor loss Gain Amplitude |  Limit Margin
(dBpV) (HIV) | (dB) (dB) (dB) (dBuVim) | (dBuV/im) | (dB)
Low Channel: 2402 MHz
2402 61.8 PK H 23.53 3.00 0.00 88.33 N/A N/A
2402 51.05 AV H 23.53 3.00 0.00 77.58 N/A N/A
2402 59.81 PK \Y 23.53 3.00 0.00 86.34 N/A N/A
2402 50.69 AV \Y 23.53 3.00 0.00 77.22 N/A N/A
2390 39.1 PK \Y 23.57 3.00 0.00 65.67 74.00 8.33
2390 21.61 AV \Y 23.57 3.00 0.00 48.18 54.00 5.82
4804 37.24 PK \Y 30.77 5.12 26.87 46.26 74.00 27.74
4804 26.52 AV \Y 30.77 5.12 26.87 35.54 54.00 18.46
7206 35.5 PK \Y 34.71 6.16 26.35 50.02 74.00 23.98
7206 23.68 AV \Y 34.71 6.16 26.35 38.20 54.00 15.80
1501 41.23 PK \Y 24.10 2.67 26.33 41.67 74.00 32.33
1501 27.84 AV \Y 24.10 2.67 26.33 28.28 54.00 25.72
281.9575 46.98 QP H 13.92 1.20 27.51 34.59 46.00 11.41
563.985 48.43 QP H 18.85 1.76 28.84 40.20 46.00 5.80
Middle Channel: 2441 MHz
2441 60.81 PK H 23.40 3.00 0.00 87.21 N/A N/A
2441 46.54 AV H 23.40 3.00 0.00 72.94 N/A N/A
2441 59.44 PK \Y 23.40 3.00 0.00 85.84 N/A N/A
2441 46.4 AV \Y 23.40 3.00 0.00 72.80 N/A N/A
4882 40.97 PK \Y 31.02 5.09 26.87 50.21 74.00 23.79
4882 26 AV \Y 31.02 5.09 26.87 35.24 54.00 18.76
7323 36.77 PK \Y 34.95 6.22 26.40 51.54 74.00 22.46
7323 22.26 AV \Y 34.95 6.22 26.40 37.03 54.00 16.97
1501 44.51 PK \Y 24.10 2.67 26.33 44.95 74.00 29.05
1501 32.38 AV \Y 24.10 2.67 26.33 32.82 54.00 21.18
1381 40.77 PK \Y 23.79 2.51 26.44 40.63 74.00 33.37
1381 28.46 AV \Y 23.79 2.51 26.44 28.32 54.00 25.68
281.9575 47.82 QP H 13.92 1.20 27.51 35.43 46.00 10.57
563.985 48.85 QP H 18.85 1.76 28.84 40.62 46.00 5.38
High Channel: 2480 MHz
2480 59.34 PK H 23.27 2.99 0.00 85.60 N/A N/A
2480 49.24 AV H 23.27 2.99 0.00 75.50 N/A N/A
2480 61.42 PK \Y 23.27 2.99 0.00 87.68 N/A N/A
2480 50.65 AV \Y 23.27 2.99 0.00 76.91 N/A N/A
2483.5 38.44 PK \Y 23.26 2.99 0.00 64.69 74.00 9.31
2483.5 21.41 AV \Y 23.26 2.99 0.00 47.66 54.00 6.34
4960 36.41 PK \Y 31.27 5.05 26.88 45.85 74.00 28.15
4960 30.71 AV \Y 31.27 5.05 26.88 40.15 54.00 13.85
7440 34.78 PK V 35.18 6.27 26.45 49.78 74.00 24.22
7440 27.84 AV \Y 35.18 6.27 26.45 42.84 54.00 11.16
1501 40.84 PK \Y 24.10 2.67 26.33 41.28 74.00 32.72
1501 28.73 AV \Y 24.10 2.67 26.33 29.17 54.00 24.83
281.9575 47.35 QP H 13.92 1.20 27.51 34.96 46.00 11.04
563.985 49.29 QP H 18.85 1.76 28.84 41.06 46.00 4.94
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FCC §15.247(a) (1) - CHANNEL SEPARATION TEST

Applicable Standard

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.

Test Equipment List and Details

L Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of traceability
policy in accredited laboratories”.

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.

Test Data

Environmental Conditions

Temperature: 249 °C
Relative Humidity: 50.6 %
ATM Pressure: 100.3 kPa

* The testing was performed by Kevin Hu on 2017-04-27.

Test Result: Compliance.
Please refer to following tables and plots

Report No.: RDG170317807 Page 20 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

Test Mode: Transmitting

Frequency Channgl Limit
Mode Channel Separation
MHz MHz MHz
BDR Low 2402 0.994 0.71
(GFSK) Middle 2441 0.998 0.70
High 2480 1.014 0.70
EDR Low 2402 1.002 0.89
Middle 2441 1.002 0.88
4-DQPSK
(1/4-DQPSK) High 2480 1.006 0.89
EDR Low 2402 1.018 0.89
(8DPSK) M@dle 2441 1.01 0.89
High 2480 0.986 0.89
Note: Limit= (2/3)x 20dB bandwidth
BDR Mode (GFSK):
Low Channel
Delta 1 [T11] RBW 30 kHz RF Att 20 dB
RewC Lvl 0.391 dB VBIW 100 kHz
20 dBm 993.398737535 kHz SWT 6 ms Unit dBm
2 10.5 @B Offsé¢t
A
10!
O
_10 A.MW\/\A AU‘[’W
[ i
“ Ruw T
-30
-40)
-50]
-60]
-70]
-80i
Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date:

27.APR. 2017

15:58:23
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Middle Channel

y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
RewC Lvl 0.17 dB VBW 100 kHz
20 dBm 8997.98593198 kHz SWT B ms Unit dBm
20
10.5 @B Offs¢gt
10
0
1o Y i daS AV Jiav hea, WY
MVV U¢\A\"/\ " N W\\U\
QDUIAM MWUIM‘/N \V\f\,v(
-30
-40
-50
-60
-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 27.APR.2017 16:03:18
High Channel
y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
RewC Lvl 0.79 dB VBW 100 kHz
20 dBm 1.01402806 MHz SWT B ms Unit dBm
20
10.5 @B Offs¢gt

A\, X

0 WU
-20]

WAW\’WW

=

-30

-40]

-50]

-60]

-70

-80

Center 2.4735 GHz

Date: 27 .APR.2017

200 kHz/

16:09:11

Span 2 MHz
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EDR Mode (11/4-DQPSK):

Low Channel

& Delta 1 [T11] RBW 30 kHz RF Att 20 dB
Rewc Lvl -0.44 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20
10.5 @B Offs¢t
10,
0
-10
-20
-30
-40
-50
-60
-70
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 27.APR.2017 16:13:22
Middle Channel
& Delta 1 [T11] RBW 30 kHz RF Att 20 dB
Rewc Lvl 2.82 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20
10.5 @B Offs¢t

-20

-30]

-40]

-50]

-60

-70

-80

Date:

Center 2.4415 GHz

27 .APR. 2017

200 kHz/

16:39:20

Span 2 MHz
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High Channel

4’ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
&
Ref Lvl -0.26 dB VBW 100 kHz
20 dBm -1.00601202 MHz SWT B ms Unit dBm
20
10.5 @B Offs¢t
A
10,
0
20 ,\/\/\'\'\k
-30
-40
-50
-60
-70
-80
Center 2.4735 GHz 200 kHz/ Span 2 MHz
Date: 27.APR.2017 16:35:33
EDR Mode (8-DPSK):
Low Channel
4’ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
&
Ref Lvl 0.95 db VBW 100 kHz
20 dBm 1.01803607 MHz SWT B ms Unit dBm
20
10.5 @B Offs¢t
A

Pl

-30

-40

-50

-60]

-70]

-80i

Center 2.4025 GHz

Date: 27.APR. 2017

200 kHz/

16:91:14

Span 2 MHz
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20

Middle Channel

y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
RewC Lvl 1.85 dB VBW 100 kHz
20 dBm 1.01002004 MHz SWT 6 ms Unit dBm
10.5 @B Offsegt

-20

e e T LT VO VA XY LV L ST T

-30
-40
-50
-60
-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 27.APR.2017 17:01:32
High Channel
y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
RewC Lvl 1.61 dB VBW 100 kHz
20 dBm -985.97194389 kHz SWT & ms Unit dBm
20

10.5 @B Offs

-20

-30

-40]

-50]

-60]

-70

-80

Date:

Center 2.4735 GHz

27 .APR.2017

200 kHz/

17:19:15

Span 2 MHz
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FCC §15.247(a) (1) — 20 dB BANDWIDTH TESTING

Applicable Standard

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.

Test Procedure

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

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

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

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

Test Equipment List and Details

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of
traceability policy in accredited laboratories”.

Test Data
Environmental Conditions
Temperature: 23.1°C
Relative Humidity: 61.9 %
ATM Pressure: 100.7 kPa

* The testing was performed by Kevin Hu on 2017-04-26.

Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting

BDR Mode (GFSK):

Frequency Ayl
Mode Channel (MHz2) Bandwidth
(MHz)
Low 2402 1.06
B?GRF'\S"E‘;G Middle 2441 1.05
High 2480 1.05
Low 2402 1.34
(11E/4D-Fé)gggf<) Middle 2441 1.32
High 2480 1.33
Low 2402 1.33
'i'g%’;,"gﬂ‘; Middle 2441 133
High 2480 1.33
Low Channel
Delta 1 [T11] RBW 30 kHz RF Att 20 dB
RewC Lvl 0.33 dB VBIW 100 kHz
20 dBm 1.05B811623 MHz SWT B ms Unit dBm
0 10.5 @B Offsgt YilrT11 -26|.90 dBm A
2. 40140080 GHz
10 2T I RG]
1.05811B23 MHz
0 VollTi1 —Al.56 dBml
2 2 .40192585 GHz
D1 -6.p6 dBm -
o A V\M\
-20 o fV\\PkV
L 02 |26.56 &E(T/WV '\“]u\
-30] \\\
o w“"”/r “\W
-50]
-B60]
-70]
-80!
Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 26.APR. 2017

12:01:50
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Middle Channel

y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl -0.49 dB VBW 100 kHz
20 dBm 1.05010020 MHz SUT 6 ms Unit dBm
20,
10.5 B Offsgt vifrTi -25.83 dBm|
2.440400B0 GHz
1 T[T —0[ 79 a8
1.05010p20 MHz
0 vollT1] —Al 46 dBn
o 2 44092|184 GHz
L D1 -6.46 dBm X
" " N
- e
1MAX
-20 Ar\ i
] 1
E— 725.45/%"{\/ ’\\,\
30 M/\/V V»\
-0 u\"\q”\}f
-50
-60
-70
-80
Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 26.APR.2017 12:06:11
High Channel
y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl -0.27 dB VBW 100 kHz
20 dBm 1.04608218 MHz SUT 6 ms Unit dBm
20,
10.5 B Offsgt vifrTid -25.03 dBm|
2.4794014B81 GHz
10) - - ——
NEEE —T[Z7 B
1.04609p18 MHz
a vollT1] -ol.25 dBn
2 2. 47392585 GHz
L 01 -5.p5 dBm 2
1o i A
1MAX /_/\/ \\[\
_on ™ ,“\kdkﬂw
1
L D2 | 25.25 Mﬁﬂ/—w \M\
-30 \/wﬂ"v vk\
N“‘vaw
-50
-60
-70
-80

Center 2.48 GHz

Date: 26.APR. 2017

200 kHz/

12:09:28

Span 2 MHz

iMA

1MA
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EDR Mode (11/4-DQPSK):

Low Channel

Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
V%
S Ref Lvl 0.50 dB VBW 100 kHz
20 dBm 1.34068136 MHz SWT 8.5 ms Unit dBm
20
10.5 ¢B Of fspt vi|0T1] -31[.86 dBm
- (A
2. 40126353 GHz
1 TT(TTTT 0[50 oB
1.34066/136 MHz
g volrTil —11l35 dAm
2.40178657 GHz
0T T35 5Bn =
1MAX /\,Nm\/' 1MA
. / W'\h
IR =y mc mcic w
a0 AMWW ud i gy lAd
ot Hhphepiory
-50
-60
-70
-a0
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 26.APR.2017 12:13:20
Middle Channel
Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
V%
S Ref Lvl -0.31 dB VBW 100 kHz
20 dBm 1.31663327 MHz SWT 8.5 ms Unit dBm
20
10.5 @B Of Fopt viliT1) —28|.50 dBm
- (A
2.44028/156 GHz
1 TT(TTTT —03T o8
1.31663327 MHz
g volrTil —gl.83 dAn
2.44075651 GHz|
2
2L -8.B3 dBn m
1MAX /\/\'/‘VL// M 1MA
_ag—=D2 |-28 .83 ;z}/
,AD.LMN"“"W MMy,
e ¥ 1 W
-50
-60
-70
-a0
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 26.APR.2017 12:20:48
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High Channel

&2 Delta 1 [T1] RBW 30 kHz  RF Att 20 oB
674
& Ret Ll 0.02 o8 VBW 100 kHz
20 dBm 1.33466934 MHz SWT 8.5 ms Unit dBm
20
10.5 B Offodt vy (T
1 TT(TTTT T
1.33466B834 MHz
g V2 lIT1] —ol 76 dpy
247976156 GHz|
_10 1 alze 4p kvl
1MAX W,’WM 1MA
N ’\/\’\
_30 no o 76 He

M.MWW‘M/NA'

*‘Wm‘u —

-50
-60
-70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 26.APR. 2017 12:23:10
EDR Mode (8-DPSK):
Low Channel
& Delta 1 [T11] RBW 30 kHz RF Att 20 dB
&
Ref Lvl 0.10 dB VBW 100 KHz
20 dBm 1.33466334 MHz SWT 8.5 ms unit dBm
20
10.5 B Offset vifrTtd » 73?.55 S
2. 40126353 GHz
1 TT(TTTT O T0 o8
1.33466[34 MHz
0 voliTi1 -101.27 dBm
2.40176B54 GHz
2
- 1 0f=B4—— BB VJ
e N %wﬂ\f\/“\«/”\ N
-20 j\ﬂ
_30 pof 5607 Homg
o l/“"‘llw%(y \’N‘M;
-50
-60
-70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date:

26.APR. 2017

12:27:08
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Middle Channel

y/ Delta 1 [T1] RBU 30 kHz  RF Att 20 dB
¢ Ret Lyl 0.57 dB VBW 100 kHz
20 dBm 1.33466934 MHz SUT 8.5 ms Unit dBm
20
10.5 BB Offsgt viliri) - o
o [ ]
2. 44028(53 GHz
10 - -
~TITTT] 578
1.334650834 MHz
a V2 |[T17 ~11].35 dBm
2. 44079059 GHz
0T =TT 35 5Bn X
1MAX W%W 1MA
» Ny
Se——r 13T 75

-40

-50
-60
-70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 26.APR.2017 12:29:38
High Channel
y/ Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl -0.62 dB VBW 100 kHz
20 dBm 1.334665834 MHz SUT 8.5 ms Unit dBm
20,
10.5 B Offsgt vifrTid -30[.02 dBm|
2 47926353 GHz
10 2T [ 57 a8
1.33466[34 MHz
a vollT1] —10l.22 dBn
2 47976056 GHz
~ 10— e =
e W%W\“\
-20
-30 s2{ 56 ::Jﬂ
- il \WMUW LWMW
-50
-60
-70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 26.APR.2017 12:31:17

1MA
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FCC §15.247(a) (1) (iii) - QUANTITY OF HOPPING CHANNEL TEST

Applicable Standard

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.

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

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of
traceability policy in accredited laboratories”.

Test Data

Environmental Conditions

Temperature: 23.1°C
Relative Humidity: 61.9%
ATM Pressure: 100.7 kPa

* The testing was performed by Kevin Hu from 2017-04-26.
Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting

BDR Mode (GFSK):

Frequency Range

Number of

Limit

(MHz) Hopping Channel
2400-2483.5 79 215
Number of Hopping Channels
Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl -2.63 dBm VBW 300 kHz
20 dBm 2.40184068 GHz SWT 21 ms Unit dBm
20
10.5 ¢B Of fset vi([T1] -2.63 OB
2.40184068 GHz
10 ~TTTTI 37 a8
18 .473853832 MHz
0 T
-10
-20]
-30
-40
50 ‘}m
-60
-70
-80
Start 2.4 GHz 8.35 MHz, Stop 2.4835 GHz

Jate:

26.APR.2017 17:42:38
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EDR Mode (11/4-DQPSK):

Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 215
Number of Hopping Channels
Delta 1 [T11] RBW 100 kHz RF Att 20 dB
@Ref Lvl -1.64 dB VBW 300 kHz

20 dBm 78.31262525 MHz SWT 21 ms Unit dBm

- 10.5 pB Of fsgt MEIREE -3.78 dBm

2.40184068 GHz

10 ~T{TTTT —1[ 57 o5

18 .31262525 MHz

0
1

S
-20
-30]
-40)
-50

N
-60
-70
-80

Center 2.44175 GHz

Jate:

26.APR.2017

8.35 MHz~,

17:35:38

Span B3.5 MHz
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EDR Mode (8-DPSK):

Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 215

Number of Hopping Channels

Delta 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl ~1.56 dB VBW 300 kHz
20 dBm 78.14529068 MHz SWT 21 ms Unit dBm
20
10.5 ¢B Of fset vi(iT1] -3.59 dBm
2.40184068 GHz
10 ~T{TTTT —1[ 55 o5
16. 14529058 MHz
0
1
L L Ry Y e e
20
-30]
40
50 \‘i
-60
70
-0
Start 2.4 GHz 8.35 MHz, Stop 2.4B835 GHz
Jate: 26.APR.2017 17:4B:48
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FCC §15.247(a) (1) (iii) - TIME OF OCCUPANCY (DWELL TIME)

Applicable Standard

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.

Test Procedure
The EUT was worked in channel hopping; Spectrum SPAN was set as 0. Sweep was setas 0.4 *

channel no. (s), the quantity of pulse was get from single sweep. In addition, the time of single
pulses was tested.

Test Equipment List and Details

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of traceability
policy in accredited laboratories”.

Test Data

Environmental Conditions

Temperature: 23.1°C
Relative Humidity: 61.9%
ATM Pressure: 100.7 kPa

* The testing was performed by Kevin Hu on 2017-04-26
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 (s) Result
(ms) (s)
Low 0.318 0.10176 0.4 Compliance
DH1 Middle 0.329 0.10528 0.4 Compliance
High 0.329 0.10528 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.665 0.2664 0.4 Compliance
DH3 Middle 1.659 0.26544 0.4 Compliance
High 1.665 0.2664 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.844 0.30336 0.4 Compliance
DH5 Middle 2.868 0.30592 04 Compliance
High 2.844 0.30336 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s
DH1: Low Channel
Delta 1 [T11] RBW 1 MHz RF Att 20 dB
RewC Lvl -1.96 dB VBW 3 MHz
20 dBm 318.282766 us SWT 1 ms Unit dBm
o s orrshn MUIREN -52]-65 dBm|
4.008016 ws
10 2T —1[. 05 a8
318.282|/66 us
O
-10
-20
-30
-40
5ol | 1y N
|V I
-70
TR
-80
Center 2.402 GHz 100 s/
Date: 26.APR.2017 14:12:1B6
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DH1: Middle Channel

& Delta 1 [T11 RBW
&
Ref Lvl 2.72 dB VBW

20 dBm
20

1 MHz
3 MHz
328.657315 us SWT 1 ms Unit

RF Att

10.5 @B Offs

Vi

[T1]

Al

[TT]

-20]

-30

-40

-50 +

T

-70]

-80i

Center 2.441 GHz

100 uss

Date:

26.APR. 2017

14:13:53

DH1: High Channel

Delta 1

Ref Lvl

20 dBm

[T1]

1.25 dB

328.657315 us

RBW
VBW
SWT

1 MHz
3 MHz
1 ms Unit

RF Att

20

10.

5

B Offs

Vi

[T1]

N

[TT]

308
328 .

-20

-30

-40]

-50]

s AR

-70

-80

Center 2.48 GHz

Date: 26.APR. 2017

14:16:38

100 s/

TRG

iMA

SG6L

TRG

1MA
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%Ref Lvl

20 dBm
20

Delta 1

DH3: Low Channel

RBW
VBW
SWT

[T1]
0.34 dB
1.665331 ms

1 MHz
3 MHz
3 ms

RF Attt 20 dB

Unit dBm

10.5 @B Offs

Vi

[T11]

16 dBm A

4 us

al

[TT]

331 ms

-20

-30

-40)

-60

:
:

-70

TR
~80 ‘

Center 2.402 GHz

Jate: 26.APR.2017

@Ref Lvl

20 dBm
20

Delta 1

300 ws~s

14:44:52

DH3: Middle Channel

RBW
VBW
SWT

[T1]
0.40 dB
1.659318 ms

1 MHz
3 MHz
3 ms

RF Attt 20

Unit

10.5 @B Offs

V1

[T1]

-50].
.629259

20
[4=)

Al

[TT]

0. 40

1.659319

-20

-30

-40

-50)

-60)

-70)

TR
-80 ‘

Center 2.441 GHz

Date: 26.APR.2017

300 ws~s
14:46:28
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DH3: High Channel

y/ Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -1.72 dB VB 3 MHz
20 dBm 1.665331 ms SUT 3 ms Unit dBm
20,
10.5 B Offsgt vifrTi -51.17 dBm
—B.617R234 us
1 T[T —T[ 77 o8
1.665B31 ms
0
-10
-20
-30
-40]
_5oH— N | |
o !
-60
-70
TR
-80 ‘
Center 2.48 GHz 300 uss
Date: 26.APR.2017 14:48:22
DH5: Low Channel
y/ Delta 1 [T1] RBU 1 MHz RF Att 20 dB
Ref Lvl 1.30 dB VB 3 MHz
20 dBm 2.B436687 ms SUT 4 ms Unit dBm
20,
10.5 B (ffset vifrTtd -51|.46 dBm|
-16.63367 ws
1o T (TTTT T30 68
2.843[B8B7 ms
0
-10
-20]
-30
-40
e |
-60
-70
TR
-80 ‘
Center 2.402 GHz 400 s/
Date: 26.APR.2017 15:06:58
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Delta 1
Ref Lvl

20 dBm
20

DH5: Middle Channel

[T11
0.38 dB
2.867735 ms

RBW
VBW
SWT

1 MHz
3 MHz
4 ms

RF Att 20

Unit

10.5 ¢B

Vi[rT1]

NERE

-20]

-30

-40

_5g " l .l

-60]

-70]

R
-80 ‘

Center 2.441 GHz

Date:

Ref Lvl

20 dBm

26.APR.2017 15

Delta 1

:07:55

DH5:

[T1]
-2.94 dB
2.B843687 ms

400 uss

RBW
VBW
SWT

High Channel

1 MHz
3 MHz
4 ms

RF Att 20

Unit

20
10.5 @B

Vi[rT1]

T[T

-20

-30

-40]

-50]

-60]

-70

R
_80 ‘

Center 2.48 GHz

Date: 26.APR. 2017 15

111:18

400 uss

TRG

iMA

1MA
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EDR Mode (11/4-DQPSK):

Pt.JIse Dyvell Limit
Mode Channel Width Time (s) Result
(ms) (s)
Low 0.327 0.10464 0.4 Compliance
2DH1 Miqdle 0.328 0.10496 04 Compliance
High 0.328 0.10496 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.647 0.26352 04 Compliance
2DH3 Middle 1.659 0.26544 0.4 Compliance
High 1.665 0.2664 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.844 0.30336 0.4 Compliance
2DH5 Middle 2.844 0.30336 04 Compliance
High 2.844 0.30336 0.4 Compliance

Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s

2DH1: Low Channel

& Delta 1 [T1] RBW 1 MHz  RF Att 20 dB
Ref Lvl 1.41 dB VBW 3 MHz
20 dBm 326.653307 us SWT 1 ms Unit dBm
20
10.5 t vilT1) 5467 B|
~3.208413 ps
10 2T T 7T a8
326.653307 wus
g
wwmuvwvf

-20

-30

-40]

-5044

-70

U T

-80

Center 2.402 GHz

Date:

26.APR. 2017

14:29:50

100 s/
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2DH1: Middle Channel

& Delta 1 [T11 RBW 1 MHz
&
Ref Lvl -1.73 dB VBW 3 MHz

20 dBm 327.975952 us SWT 98B0 us

20

RF Att 20 dB

Unit dBm

10.5 @B Offs

Vi

[T1]

Al

[TT]

-20]

-30

-40

R A

-60]

-70]

N

Center 2.441 GHz 98 us/

Date: 26.APR.2017 14:32:21

2DH1: High Channel

y/ Delta 1 [T1] RBW 1 MHz
RewC Lvl -0.44 dB VBW 3 MHz

20 dBm 327.975852 us SWT 980 us

RF Att 20 dB

Unit dBm

20
10.5 @B Offs

Vi

[T1]

N

[TT]

-20

-30

-40]

Pl

-70

—a0 ‘

Center 2.48 GHz 98 us/

Date: 26.APR. 2017 14:34:31

TRG

iMA

SG6L

TRG

1MA
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2DH3: Low Channel
Delta 1 [T1] RBW 1 MHz RF Attt 20 dB
Ref Lvl 1.60 dB VBW 3 MHz
20 dBm 1.647295 ms SWT 3 ms Unit dBm
20
10.5 ¢B Of fs¢t v (711 dBm
-8B us
10 2T [TTTT B
1. ) ms
0
rﬂmﬂ*VAMWVMWWMNMANAﬂhﬂﬂﬂwamvwaﬂhwwNNJ
-10
-20
-30
-40
50 | N .
-60
-70
TR
_80 ‘
Center 2.402 GHz 300 ws~s
Jate: 26.APR.2017 14:53:37
2DH3: Middle Channel
Delta 1 [T1] RBW 1 MHz RF Attt 20 dB
Ref Lvl -0.29 dB VBW 3 MHz
20 dBm 1.659318 ms SWT 3 ms Unit dBm
20
10.5 @B Of fsgt YT -531.69 dBm
-B.617234 us
10 2T [TTTT 7T o8
1.659319 ms
0
NA»vwwMAJwv~4rwwvvw~xJAanM“W~nrw~wANk/kﬂh«wJ
-10
-20
-30
-4D)
_50 N 1 !
QA it !
-60
-70
TR
-80 ‘
Center 2.441 GHz 300 ws~s

Jate:

26.APR.2017

14:55:02
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2DH3: High Channel

&/ Delta 1 [T1] RBW 1 MHz RF Att 20 dB
RewC Lvl -0.21 dB VBW 3 MHz
20 dBm 1.665331 ms SWT 3 ms unit dBm
20
10.5 B Offsgt vifrTi -54.01 dBm
-8.617234 us
1 T[T —O[ 2T &8
1.B653E31 ms
0
-10
-20
-30
-40
-50 MW d‘i J} | Il
-60
-70
TR
N ‘
Center 2.48 GHz 300 uss
Date: 26.APR.2017 14:55:56
2DH5: Low Channel
y/ Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -2.37 dB VBW 3 MHz
20 dBm 2.B436B7 ms SWT 4 ms unit dBm
20
10.5 B (ffsgt viliTt] -50[.87 dBm|
-16.633R67 us
1o T (TTTT —J[ 37 o8
2.843[B8B7 ms
0
-10
-20
-30
-40
-50 J @quﬁl
-60
-70
TR
-80 ‘
Center 2.402 GHz 400 s/
Date: 26.APR.2017 15:16:28
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2DH5: Middle Channel

Delta 1 [T1] RBW 1 MHz RF Att 20 dB
&
Ref Lvl 0.67 dB VBW 3 MHz
20 dBm 2.843687 ms SWT 4 ms Unit dBm
20
10.5 @B (ffs¢t vilrT1g
1 TT(TTTT
0
Wwwwmmww
-10
-20
-30
—47)
_5g | F i)
-60
-70
TR
-80 ‘
Center 2.441 GHz 400 uss
Date: 26.APR.2017 15:17:59
2DH5: High Channel
y/ Delta 1 [T1] RBW 1 MHz RF Att 20 dB
RewC Lvl -0.64 dB VBW 3 MHz
20 dBm 2.843687 ms SWT 4 ms Unit dBm
20
10.5 @B (f fsgt Vi[rT1] -51[. 78 dBm
-16.633[267 us
10, - - 7
Al [TTTT -0.54 dB
2.843[B87 ms
0
A AY TRV OY PO memmmwww
-10
-20
-30
L
504 Il
-60
-70
TR
-80 ‘
Center 2.48 GHz 400 uss
Date: 26.APR.2017 15:139:39

TRG

iMA

TRG

1MA
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EDR Mode (8-DPSK):

PL_IIse D\_Nell Limit
Mode Channel Width Time (s) Result
(ms) (s)
Low 0.326 0.10432 0.4 Compliance
3DH1 Middle 0.328 0.10496 0.4 Compliance
High 0.328 0.10496 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.665 0.2664 04 Compliance
3DH3 Middle 1.653 0.26448 0.4 Compliance
High 1.665 0.2664 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.844 0.30336 04 Compliance
3DH5 Middle 2.844 0.30336 0.4 Compliance
High 2.82 0.3008 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s

3DH1: Low Channel

v/ Delta 1 [T1J RBW 1 MHz  RF Att 20 db
Ref Lvi -1.52 dB VB 3 MHz
20 dBm 326.012024 pus SWT 98B0 us Unit dBm
20
10.5 B Offset vifrTtd 53. 11 dBm
3.286[73 us
1 TT(TTTT 57 o8
326.012[024 us
0
WMMWMM%N”
-10
o0
-30
-40
RN ey Y AT,
-60
-70]
R
_80 ‘
Center 2.402 GHz 9B uss
Date: 26.APR.2017 14:37:34
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Ref Lvl

20 dBm
20

3DH1: Middle Channel

Delta 1 [T1] RBW
-4.15 dB VBW
327.975952 us SWT

1 MHz
3 MHz
980 wus

dB

dBm

10.5 @B Offs

Vi[rT1]

w a

o

NERE

o)
~
N

A A o]

-20]

-30

-40

-50 +

-80 |

-70]

-80i

Center 2.441 GH

Date:

Ref Lvl

20 dBm
20

26.APR. 2017

z 98 us/
14:39:05

3DH1: High Channel

Delta 1 [T1] RBW
1.05 dB VBW
327.975852 us SWT

1 MHz
3 MHz
980 wus

dB

dBm

10.5 @B Offs

Vi[rT1]

dBm

A

[TT]

-20

-30

-40]

-50) |

-60]

-70

-80

Center 2.48 GHz

Date:

26.APR. 2017

98 us/
14:40:03

[

SG6L

TRG

iMA

SG6L

TRG

1MA
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3DH3: Low Channel
Delta 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl -0.32 dB VBW 3 MHz
20 dBm 1.665331 ms SWT 3 ms Unit dBm
20,
10.5 @B Of fse¢t v (711 dBm
us E
10 2T [TTTT B
ms S6L
0 TRG
WMWV‘-’WWWMWWJ
-10
1MA
-20
-30
40
,501 N P 4 N | iy
-B60]
-70
TR
-80 ‘
Center 2.402 GHz 300 ws~s
Date: 26.APR.2017 14:57:57
3DH3: Middle Channel
Delta 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl -0.69 dB VBl 3 MHz
20 dBm 1.653307 ms SWT 3 ms Unit dBm
20
10.5 pB Of fset MU RSS! 51[.43 o8| g
-B.617R34 us
10 2T [TTTT 57 o8
1.653B07 ms [SBL
0 TRG
WAL AR A AR A AR A A 4]
-10
1MA
-20]
-30
40
. . X {1
-60)
70
TR
-80 ‘
Center 2.441 GHz 300 ws~s
Date: 26.APR.2017 14:5B8:57
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3DH3: High Channel

y/ Delta 1 [T1] RBW 1 MHz  RF Att 20 oB
Ref Lvl 0.70 dB VB 3 MHz
20 dBm 1.665331 ms SWT 3 ms Unit dBm
20
10.5 B Offsgt vifrTi -52.82 Bm| g
~8.617234 us
1 T[T 070 o8B
1.665PB31 ms
0
AU AA A A sl MM A AR M AN
10
20
30
-40]
_s5g | L
-60
-70
TR
_80l ‘
Center 2.48 GHz 300 uss
Date: 26.APR.2017 15:00:07
3DH5: Low Channel
y/ Delta 1 [T1] RBW 1 MHz  RF Att 20 oB
Ref Lvl -1.89 dB VB 3 MHz
20 dBm 2.843687 ns SWT 4 ms Unit dBm
20
10.5 fiB (ffsdt viliT1) -49.52 B g
- 16.633P67 us
1o T (TTTT —1[ B9 &8
2.843[B8B7 ms
0
Bt A A A A A AAM A A=A R
10
-20]
-30
40
e I Y af
TR .
-60
_70
TR
-an
Center 2.402 GHz 400 s/
Date: 26.APR.2017 15:22:08
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3DH5: Middle Channel

& Delta 1 [T11] RBW 1 MHz RF Att 20 dB
&
Ref Lvl 0.15 dB VBW 3 MHz
20 dBm 2.843687 ms SWT 4 ms Unit dBm
20
10.5 ffsgt vilrT1g
1 TT(TTTT
0
MMM AAAAAAIIA A A AN AAAMAH A A A A AN
-10)
-20)
-30
-40)
-50) i ﬁ ”
-60)
-70)
TR
_80 ‘
Center 2.441 GHz 400 uss
Date: 26.APR. 2017 15:58:11
3DH5: High Channel
y/ Delta 1 [T11] RBW 1 MHz RF Att 20 dB
RewC Lvl 3.30 dB VBW 3 MHz
20 dBm 2.813633 ms SWT 4 ms Unit dBm
20
10.5 ffsgt vifrTid -54.06 dBm
-16.633)267 us
10 2T g iR =
2.819[B39 ms
0
M AAA A AIAMAAIAAAGAAARAAMAI AN AANIIA AR
-10)
-20)
-30)
-40)
75DM[‘W i m
-60)
-70
TR
-80 ‘
Center 2.48 GHz 400 uss
Date: 26.APR.2017 15:25:11
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FCC §15.247(b) (1) - 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

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

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of
traceability policy in accredited laboratories”.

Test Data

Environmental Conditions

Temperature: 23.1°C
Relative Humidity: 61.9 %
ATM Pressure: 100.7 kPa

* The testing was performed by Kevin Hu on 2017-04-26.

Test Result: Compliance.
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Test Mode: Transmitting

Mode Frequency Peak Output power Limit
(MHz) (dBm) (dBm)
BDR Mod 2402 -3.65 30
ode
(GFSK) 2441 -3.65 30
2480 -2.53 30
EDR Mod 2402 -3.78 30
ode
(11/4-DQPSK) 2441 -2.29 30
2480 -2.29 30
EDR Mod 2402 -29 30
ode
(8-DPSK) 2441 -3.4 30
2480 -29 30
Note: The data above was tested in conducted mode.
BDR Mode (GFSK):
Low Channel
Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Rewc Lvl -3.65 dBm VBW 10 MHz
20 dBm 2.40166543 GHz SWT 5 ms Unit dBm
° 10.5 @B Offsgt MEIRES -3|.65 dBm a
2.40166/543 GHz
10!
0 T
.'—-—'—’_F’_'__’__——‘_ - ‘__\EHH\.
-10
-20]
-30]
-40]
-50]
-60
-70]
-80!
Center 2.402 GHz 530 kHz/ Span 5.3 MHz

Date:

26.APR. 2017

12:02:11
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Ref Lvl

20 dBm
20

Middle Channel

[T1]
-3.65 dBm
2.44046863 GHz

Marker 1

RBW
VBW
SWT

3 MHz
10 MHz
5 ms

RF Att 20

Unit

dB

dBm

10.5

B Offs

Yi[rT1]

3

0. 44046

=3

65 dBm
869 GHz

-20

-30]

-40

-50]

-60]

-70]

-80i

Center 2.441 GHz

Date: 26.APR. 2017

525 kHz/

12:06:32

High Channel

Span 5.25

MHz

Ref Lvl

20 dBm

Marker 1

[T1]

RBW

-2.53 dBnm
2.47960546 GHz

VBW
SWT

3 MHz
10 MHz
5 ms

RF Att

20 dB

Unit

dBm

20
10.5

B Offs

Vi[rT1]

n

2|

2. 47960546

dBm
GHz

-20

-30

-40]

-50]

-60]

-70

-80

Center 2.48 GHz

Date:

26.APR. 2017

12:09:49

525 kHz/

Span 5.25

MHZz
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EDR Mode (11/4-DQPSK):

Ref Lvl

20 dBm

Low Channel

[T11 RBW 3 MHz

-3.78 dBm VBW 10 MHz

2.40160391 GHz SWT 5 ms

20 dB

dBm

20
10.5

Vi[rT1]

(o8]
~
[as]
a
@
3

0p91 GHZ|

m

-20]

gy

-30

-40

-50

-60]

-70]

-80i

Center 2.402 GHz

Date: 26.APR. 2017

Ref Lvl

20 dBm
20

670 kHz/

12:13:43

Middle Channel

[T11 RBW 3 MHz

-2.23 dBm VBW 10 MHz

2.44071563 GHz SWT 5 ms

Span 6.7 MHz

20 dB

dBm

10.5

Vi[rT1]

563 GHz

- 104

-20]

-30

-40

-50

-60]

-70]

-80i

Center 2.441 GHz

Date: 26.APR. 2017

660 kHz/

12:21:08

Span 6.6 MHz
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High Channel

& Marker 1 [T1] RBW 3 MHz RF Att 20 dB
&
Ref Lvl -2.29 dBm VBW 10 MHz
20 dBm 2.473955356 GHz SWT 5 ms Unit dBm
20
10.5 @B Offs¢t Yi|IT1] -2.23 dBm| a
2 .47955[356 GHz
10,
0 1
L | "“‘W“WWMMM
71DM Wﬁ%
-20
-30
-40
-50
-60
-70
-80
Center 2.48 GHz 665 kHz/ Span 6.65 MHz
Date: 26.APR.2017 12:23:31
EDR Mode (8-DPSK):
Low Channel
& Marker 1 [T1] RBW 3 MHz RF Att 20 dB
&
Ref Lvl -2.90 dBm VBW 10 MHz
20 dBm 2.40174013 GHz SWT 5 ms Unit dBm
20
10.5 ¢B Of fspt vi|0T1] -20.90 dBm e
2.40174013 GHz
10,
0 :
Y
\ 'y W
|_——uv] IRy YT
_10 ,J»Avt’“"\["”’ dhy
WV
-20
-30
-40
-50
-60
-70
-80
Center 2.402 GHz 665 kHz/ Span 6.65 MHz

Date:

26.APR. 2017

12:27:30
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Middle Channel

y/ Marker 1 [T1] RBW 3 MHz RF Att 20 dB
RewC Lvl -3.40 dBm VBW 10 MHz
20 dBm 2.44062019 GHz SWT 5 ms Unit dBm
20
10.5 ¢B Of fsgt v1|0T1] -3.40 dBm
2.44062019 GHz
10
0 T
rv——wvvnmlvﬂr\”wv—vﬂbuduﬁﬂd
r’\u"w
-20)
-30)
-40
-50
-60
-70
-80
Center 2.441 GHz 665 kHz/ Span 6.65 MHz
Date: 26.APR. 2017 12:30:00
High Channel
y/ Marker 1 [T1] RBW 3 MHz RF Att 20 dB
RewC Lvl -2.90 dBm VBW 10 MHz
20 dBm 2.47971348 GHz SWT 5 ms Unit dBm
20
10.5 @B Offsegt ME IR -2.80 dBm
2.47971348 GHz
10,
0 +
¢-—erwlnrrv VW J~V_VT“\~wﬂ¢AM
JDW
-20
-30
-40
-50
-60
-70
-80
Center 2.48 GHz 665 kHz/ Span 6.65 MHz

Date:

26.APR. 2017

12:31:39
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FCC §15.247(d) - BAND EDGES TESTING

Applicable Standard

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

Test Procedure

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

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

4. Measure the highest amplitude appearing on spectral display and set it as a reference level.

Plot the graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.

Test Equipment List and Details

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde &
Schwarz Spectrum Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
Unknown Attenuator 10dB 10dB-1 Each Time /
Unknown RF Cable Unknown C-5 Each Time /

* Statement of Traceability: BACL(Chengdu) attests that all of the calibrations on the equipment items
listed above were traceable to NIM or to another internationally recognized National Metrology Institute
(NMI), and were compliant with the NIST HB 150-2016 Normative Annex B “Implementation of
traceability policy in accredited laboratories”.
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Test Data
Environmental Conditions
Temperature: 23.1°C
Relative Humidity: 61.9%
ATM Pressure: 100.7 kPa

* The testing was performed by Kevin Hu on 2017-04-26.
Test Result: Compliance

BDR Mode (GFSK):
Band Edge, Left Side

y/ Marker 2 [T1] RBW 100 kHz  RF Att 20 oB
75 Ret Lyl -39.89 dBn VBW 300 kHz
20 dBm 2.39994389 GHz SWT 5 ms Unit dBm
o5 s orrahe vo|iT1) -39)-89 5| e
>.395945389 GHz
1 T{TTT] 777 aBm

2.40194790 GHz

o 1

~

7 .

%Mmm,m&w\«ww il R

-50]

-60
-70
-80
Center 2.4 GHz 800 kHz, Span 8 MHz
Date: 26.APR.2017 12:03:02
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Band Edge, Right Side

y/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
RewC Lvl -42 .36 dBm VBW 300 kHz
20 dBm 2.48330681 GHz SWT 5 ms unit dBm
20
10.5 {iB Offsgt Yo liT1) ~42(.36 dBm|
2. 48330B81 GHz
10 .l -
VT[T 1] —3[-T6 dBm
2.47335030 GHz
u T
/ﬂ\
-20 \
-30 /
,ADW \“W .
- Wi e
-60
-70
-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz
Date: 26.APR. 2017 12:10:43
EDR Mode (11/4-DQPSK):
Band Edge, Left Side
y/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
RewC Lvl -36.26 dBm VBW 300 kHz
20 dBm 2.39975150 GHz SWT 5 ms unit dBm
20
10.5 Of fspt v2|IT1] -36[- 26 dBm|
2.39975/150 GHz
1 TTITTT] ~5[ 50 oBn
2.40178[/58 GHz
0
0 A
-20
AR B / \
-30
5 i
) ! |
-40 } "”W \y
-50 hh J
-60
-70
-80
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 26.APR.2017 12:16:36

Report No.: RDG170317807

Page 60 of 62




Bay Area Compliance Laboratories Corp. (Chengdu)

Band Edge, Right Side

y/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -42.71 dBm VBW 300 kHz
20 dBm 2.4B8354208 GHz SWT 5 ms Unit dBm
20,
10.5 ¢gB Of fsgt v2 |71 -42.71 dBm
2 .4B354p08 GHz
10 vl AdB .
VTTTT] —2I 54 B
2.4798162 GHz
0
-10) ( \
-on)
-30] /J‘rﬂ/{ [
-40 A \\k
LN M T
-60)
-70)
-a0l
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz
Date: 26.APR.2017 12:24:42
EDR Mode (8-DPSK):
Band Edge, Left Side
y/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -35.76 dBm VBW 300 kHz
20 dBm 2.39B8484387 GHz SWT 5 ms Unit dBm
20,
10.5 fiB Offsét v2|IT1] -35. 76 dBm
2.39848437 GHz
10 TTTTT] —2[ T8 b
2.40175651 GHz
0
-10) / >~
-20]
24 _1” B. / \
-30
T M
40 T
-50)
-60)
-70)
-a0

Center 2.4 GHz

Date:

26.APR. 2017 1

800 kHz/

2:28:41

Span 8

MHz
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Band Edge, Right Side

y/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
" Ref Lvl -43.36 dBm VBW 300 kHz
20 dBm 2.48401904 GHz SWT 5 ms Unit dBm
20,
10.5 @B Of fsgt Yo [[T1] -43]-36 dBm| g
2.48401P04 GHz|
10 4 44dBm .
TITT 1] 254 dBm
2.47375451 GHz
0
-10) /AJ‘V\
-20
30 1

-50]

bl

-60]

-70]

-80i

Center 2.4835 GHz

Date: 26.APR. 2017

wooek END OF REPORT s

12:32:47

1.4 MHz/

Span 14 MHz
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