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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Chengdu Vantron Technology, Ltd.’s product, model number: VT-M2M-BTA-DE-PKR
(FCC ID: 2AAGEBTADE-PKR) or the "EUT" as referred to in this report was the M2M Gateway.

Mechanical Description of EUT

The EUT was measured approximately: 176 mm (L) x 101 mm (W) x 52 mm (H).
Rated input voltage: DC9-36V (Typical: 12V) from adaptor.

Adaptor Information:

Manufacturer: Shenzhen Wentong Electronic Co., Ltd
Model: WT1205000

Input: AC 100-240V; 50/60Hz; 1.6A

Output: DC 12V, 5A

*All measurement and test data in this report was gathered from final production sample, serial number:
180713001/01 (assigned by the BACL, Chengdu). It may have deviation from any other sample. The EUT
supplied by the applicant was received on 2018-06-29, and EUT conformed to test requirement.

Objective

This report is prepared on behalf of Chengdu Vantron Technology, 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 Part 15, Subpart C, and section 15.203, 15.205, 15.207, 15.209 and 15.247
rules.

Related Submittal(s)/Grant(s)

FCC Part 15B JBC submissions with FCC ID: 2AAGEBTADE-PKR
FCC Part 15.247 DTS submissions with FCC ID: 2AAGEBTADE-PKR
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Measurement Uncertainty

Item Uncertainty

AC power line conducted emission 2.93 dB

H 4.63 dB

30MHz-200MHz Vv 488 dB

200MHz-1GHz H 5.02 dB

Radiated Emission(Field Strength) v 6.06 dB

1GHz-6GHz 4.51 dB

6GHz-18GHz 4.49 dB

18GHz-40GHz 5.48 dB

Conducted RF Power +0.61dB

Power Spectrum Density +0.61dB
Occupied Bandwidth +5%

Conducted Emission +1.5dB
Humidity 5%
Temperature +1°C

Test Methodology

All measurements contained in this report were conducted with:

ANSI C63.10-2013 American National Standard of Procedures for Compliance Testing

of Unlicensed Wireless Devices.

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Chengdu) to collect test data is

located No.5040, Huilongwan Plaza, No. 1, Shawan Road, Jinniu District, Chengdu, Sichuan,
China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC
Public Access Link (PAL) database, FCC Registration No. : 910975, the FCC Designation No. :
CN1186.

The test site has been registered with ISED Canada under ISED Canada Registration Number
3062C-1.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in engineering mode.

Equipment Modifications

No modification was made to the EUT.

EUT Exercise Software

Test software: “CSR” installed in device was used during test, the setting was configured as below:

Test Software Version CSR
Test Frequency 2402MHz 2441MHz 2480MHz
GFSK Power Level Default Default Default
mw/4-DQPSK Power Level Default Default Default
8PSK Power Level Default Default Default
Support Equipment List and Details
Manufacturer Description Model Serial Number
Logitech Mouse M-U0004 810-001808
LAPOP Keyboard JT-505 JT5056UBD200312
DL Switch DL-S1005PM None
HUAWEI Earphone P9 None
ANTER Gateway EGW802 0508350054-1B
DELL Display E157FPC 060229-11
NUBWO Microphone NO101 None
SONY Laptop SVF143A1QT None

Report No.: RSC180713001-0C
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External 1/0 Cable

Cable Description Length (m) From To
Unshielded DC Power Cable 1.0 Adaptor EUT
Unshielded USB Cable 1.5 EUT Mouse
Unshielded USB Cable 15 EUT Keyboard
Unshielded Earphone Cable 1.0 EUT Earphone
Unshielded Microphone Cable 15 EUT Microphone
Unshielded RJ45 Cable x2 10 EUT Switch
Unshielded RS232 Cable 1.8 EUT Gateway
Unshielded VGA Cable 1.8 EUT Display
Unshielded RJ45 Cable 10 EUT Laptop

Block Diagram of Test Setup

Conducted Emissions

Switch
| Laptop
| L.LSN. i I L.|.S.N.1|
—
< A
Adaptor | <> <, | Gateway
om EUT o Display om
o
[}
=
Keyboard [ |Mouse | Nor-Conducting Test Table
Earphone Microphone o 80 cm Above Ground Plane )(

&

X

1.5 Meters ﬂ
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §15'§224?(%1§1 1310& Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.207 (a) Conducted Emissions Compliance
§15§210552§f17?d§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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TEST EQUIPMENTS LIST

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Conducted Emission
EMI Test
Rohde & Schwarz R . ESCS 30 836858/0016 | 2018-04-18 | 2019-04-17
eceiver
Rohde & Schwarz L.I.S.N. ENV216 100018 2018-04-18 | 2019-04-17
EMCO L.I.S.N. 3810/2BR 9509-1102 2017-12-02 | 2018-12-01
Rohde & Schwarz RF Limiter ESH3Z2 DE14781 2017-11-10 | 2018-11-09
N/A Conducted Cable L-E003 N/A 2017-11-10 | 2018-11-09
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
Radiated Emission
Semi-Anechoic
EMCT Chamber 966 N/A 2017-05-18 | 2020-05-17
Sonoma Pre-Amplifier 310N 186684 2017-08-18 | 2018-08-17
Rohde & Schwarz EM' Test ESIB 40 100215 | 2018-04-18 | 2019-04-17
eceiver
Rohde & Schwarz EMI Test ESCI 100028 | 2018-04-18 | 2019-04-17
Receiver
A.H. Systems, Inc Amplifier PAM-0118P 467 2017-08-10 | 2018-08-09
EM Electronics RF Pre-Amplifier EM18G40 060725 2018-03-28 | 2019-03-27
SUNOL SCIENCES | Pjoadband JB3 A121808 | 2017-05-19 | 2020-05-18
ntenna
ETS Horn Antenna 3115 003-6076 2017-05-19 | 2020-05-18
A.H. Systems, Inc Horn Antenna SAS-574 510 2017-05-19 | 2020-05-18
INMET Attenuator 18N-6dB 64671 2017-11-10 | 2018-11-09
. . . . BSF
Sinoscite.,Co Ltd Reject Band Filter 2402-2480MN 0898-005 2017-11-10 | 2018-11-09
RF Cable
N/A (below 1GHz) L-EO005 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (below 1GHz) T-E128 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (below 1GHz) T-E129 N/A 2017-11-10 | 2018-11-09
RF Cable
N/A (above 1GHz) T-E069 N/A 2017-11-10 | 2018-11-09
. RF Cable MFR 64639
Micro-coax (above 1GHz) T-E209 2310 2018-03-14 | 2019-03-13
Rohde & Schwarz EMC32 N/A V 8.52.0 N/A N/A
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A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
RF Conducted Test
Spectrum
Rohde & Schwarz Analyzer FSEM30 100018 2018-05-09 | 2019-05-08
WEINSCHEL
ENGINEERING Attenuator 1A10dB AA4135 2017-11-10 | 2018-11-09
N/A RF Cable NO.3 N/A 2017-11-10 | 2018-11-09
E-Microwave DC Block EMDCB-00036 | OE01304225 | 2017-12-09 | 2018-12-08
N/A RF Cable N/A N/A Each Time /

to National Primary Standards and International System of Units (SI).

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed, traceable

Report No.: RSC180713001-0C
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FCC §15.247 & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE

(MPE)

Applicable Standard

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

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range (MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/2) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

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

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

Per 447498 D01 General RF Exposure Guidance v06, simultaneous transmission MPE test
exclusion applies when the sum of the MPE for all simultaneous transmitting antennas
incorporated in a host device, based on the calculated/estimated, numerically modeled or
measured field strengths or power density, is < 1.0.

Calculated Formulary:

Predication of MPE limit at a given distance

S = PG/4nR?

Where:

S = power density (in appropriate units, e.g. mW/cmz);

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);

For simultaneously transmit system, the calculated power density should comply with:

S i<

< Su

it §
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Calculated Data:

WiFi + Bluetooth + SRD + WCDMA/LTE module(FCC ID: RITLE910NAV2)

MPE evaluation for single transmission:

. Tune-u i
Mode Fr;gl:g;cy (IS (AT Conducted gower Eg?sltu:::;n ;:r:’;(iatl;, m:,llzt
(MHz) (dBi) | (numeric) | (dBm) | (mW) (cm) (mW/cm?) | (mW/cm?)

WLAN 2412-2462 | 3.0 | 2.00 170 | 50.12 20 0.020 10
BT 3.0 2402-2480 | 30 | 2.00 55 3.55 20 0.001 10
BLE 2402-2480 | 3.0 | 200 01 1.02 20 0.0004 1.0
SRD %ﬂi‘%ﬁ%ss‘ 3.0 2.00 120 | 15.85 20 0.006 0.60
vggrt]) dMSA 826.4-846.6 | 3.0 2.00 245 | 281.84 20 0.112 0.55
LTEBand5 | 824.7-8483 | 3.0 | 200 240 | 25119 20 0.100 055
Vggr?d'\"z’* 1852.4-1907.6 | 5.0 3.16 245 | 281.84 20 0177 1.0
LTE Band 2 | 1850.7-1909.3 | 5.0 3.16 240 | 25119 20 0.158 10
LTE Band 4 | 1710.7-1754.3 | 5.0 316 240 | 25119 20 0.158 10
LTEBand 12 |  699-716 30 | 200 240 | 25119 20 0.100 0.47
LTE Band 13 | 777-787 30 | 200 240 | 25119 20 0.100 0.52
LTEBand 17 | 7047159 | 3.0 | 200 240 | 25119 20 0.100 0.47

MPE evaluation for simultaneous transmission:

Note: Wi-Fi & Bluetooth & SRD & WCDMA/LTE can transmit at the same time, MPE evaluation is
as below formula:

PD1/Limit1+PD2/Limit2+

The worst case is as below:

<1, PD (Power Density)

Max MPE of Wi-Fi + Max MPE of Bluetooth + Max MPE of SRD + Max MPE of LTE

=0.02/1.0+0.001/1.0+0.006/0.60+0.10/0.47=0.244<<1.0

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

Report No.: RSC180713001-0C
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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 five external antennas (one 2.4G Wi-Fi antenna, one Bluetooth antennas, one SRD
antenna, one LTE main antenna and one LTE diversity antenna), fulfill the requirement of this
section. Please refer to the EUT external photos.

Antenna Manufacturer Model Quisgugca (L)
(Max) Connector
Dongguan Guoxu ;
; 3dBi Reverse
WLAN Commlj:ﬁg;rtci)grl]c(s;o' ™ GX042S.100001.S01 (2400-2500MHz) SMA(male)
Dongguan Guoxu -
; 3dBi Reverse
Bluetooth Commﬁﬁggtci’gécéo.,ud. GX042S.100001.S01 (2400-2500MHz) SMA(male)
. 3dBi Reverse
SRD Pulse Electronics W1063 (902-928MH?z) SMA(male)
. . . 3dBi (698-960MHz)
LTE Main Asian Creation AC-Q7027-YZW 5dBi (1710-2700MHz) SMA(male)
. . . . 3dBi (698-960MHz)
LTE Diversity Asian Creation AC-Q7027-YZW 5dBi (1710-2700MHz) SMA(male)

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 adaptor was connected to an AC 120 V/60 Hz 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 BIW
150 kHz — 30 MHz 9 kHz

Test Procedure
During the conducted emission test, the adaptor 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.
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Corrected Amplitude & Margin Calculation
The basic equation is as follows:

Ve =VRr + 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 Data

Environmental Conditions

Temperature: || 27 °C
Relative Humidity: || 60 %
ATM Pressure: || 94.9 kPa

The testing was performed by Tom Tang on 2018-07-16.

Test Mode: Transmitting -Low channel of BDR (GFSK) mode - Worst Case
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AC120V, 60 Hz, Line:

80

70

60

g
:#——l»

VVoltage:on Mains QP

Z@,‘ .
S O A
g *
307 'S
207
10T
0 t t ——— t t t t t t t t |
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
. . Corrected . _
Frequency QuasiPeak Bandwidth Line Factor Margin Limit
(MHz) (dBpVv) (kHz) (dB) (dB) (dBpV)
0.156109 48.2 9.000 L1 19.7 17.5 65.7
0.197569 45.2 9.000 L1 19.7 18.5 63.7
0.265468 41.3 9.000 L1 19.7 20.0 61.3
0.533841 33.8 9.000 L1 19.7 222 56.0
0.596975 41.5 9.000 L1 19.7 14.5 56.0
3.944594 27.7 9.000 L1 19.8 28.3 56.0
. Corrected . .
Frequency Average Bandwidth Line Factor Margin Limit
(MHz) (dBuVv) (kHz) (dB) (dB) (dBuV)
0.162467 36.7 9.000 L1 19.7 18.6 55.3
0.199152 325 9.000 L1 19.7 21.1 53.6
0.266530 30.9 9.000 L1 19.7 20.3 51.2
0.525385 25.8 9.000 L1 19.7 20.2 46.0
0.599363 33.3 9.000 L1 19.7 12.7 46.0
20.926389 28.0 9.000 L1 20.1 22.0 50.0
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AC120 V, 60 Hz, Neutral:

Note:

1) Corrected Amplitude = Reading + Correction Factor
2) Correction Factor =LISN VDF (Voltage Division Factor) + Cable Loss + Transient Limiter

80T

707

GO:\

\/oltage:on Mains QP

50T
S w7 * \d
i ¢
30T ¢
20T
10T
0 t t t +—+— t t t t t —— t t i
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
. . Corrected . .
Frequency QuasiPeak Bandwidth Line Factor Margin Limit
(MHz) (dBpVv) (kHz) (dB) (dB) (dBpV)
0.165743 48.7 9.000 N 19.7 16.5 65.2
0.201552 445 9.000 N 19.7 19.0 63.5
0.256100 40.2 9.000 N 19.7 214 61.6
0.562277 33.7 9.000 N 19.7 22.3 56.0
0.596975 411 9.000 N 19.7 14.9 56.0
4.646057 29.9 9.000 N 19.8 26.1 56.0
Frequency Average Bandwidth Line C::':tcot fd Margin Limit
(MHz) (dBuVv) (kHz) (dB) (dB) (dBpV)
0.190596 314 9.000 N 19.7 22.6 54.0
0.226289 29.9 9.000 N 19.7 22.7 52.6
0.267596 30.2 9.000 N 19.7 21.0 51.2
0.538121 24.5 9.000 N 19.7 21.5 46.0
0.594597 31.8 9.000 N 19.7 14.2 46.0
20.926389 28.3 9.000 N 20.1 21.7 50.0

3) Margin = Limit — Corrected Amplitude
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FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

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

EUT Setup
Below 1GHz:
Ant. Tow Ldm
\ Yariahle
EUT& = 3m - /
Support Units
Turn Table
JR— /
0.83m 1
Ground Plane
Test Rgceiveg\"‘
\\\\
A ]ooo a
oo g
Above 1GHz:

1-4m
Nariahle

v

EUT& . im
Support Unih;.;

I_h > Turn Tahle
-
15m | ' H'IT

i

Ground Plane

Test Heceiver

#

,;-\\ﬁ_‘ GO o a
o0 o

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

the middle.
The spacing between the peripherals was 10 cm.

The adaptor was connected to one AC 120 V/60 Hz power source.
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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 setup was set with the following

configurations:
Frequency Range RBW Video B/W IF B/W Detector
30 MHz-1000 MHz 120 kHz 300 kHz 120 kHz QP
1MHz 3 MHz / PK
Above 1GHz
1MHz 3 MHz / 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.

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
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Test Data

Environmental Conditions

Temperature: 29 °C
Relative Humidity: 60 %
ATM Pressure: 94.9 kPa

* The testing was performed by Tom Tang on 2018-08-01.

Test Mode: Transmitting

1) 30 MHz to 1 GHz-Low channel of BDR mode(GFSK)-Worst Case

[oc]
o

-
o

D
o

o
o

Electric Field Strength

[

= )
8 | ¢
R T Y T
3
- 301
207
10T
0 t t t t t t t t t t t t |
30M 50 60 80  100M 200 400 500 800 1G
Frequency in Hz
. . . Corrected . L
Frequency | QuasicPeak Height Polarization Azimuth Factor Margin Limit
(MHz) (dBpV/m) (cm) (deg) (dBIm) (dB) (dBpV/m)
30.000000 38.4 100.0 \Y 310.0 -4.8 *1.6 40.0
41.397500 37.2 100.0 \Y 54.0 -12.1 *2.8 40.0
46.368750 37.4 100.0 \Y 69.0 -15.0 *2.6 40.0
46.853750 38.2 100.0 \Y 128.0 -15.3 *1.8 40.0
62.980000 38.0 100.0 \% 281.0 -17.4 *2.0 40.0
97.536250 40.8 100.0 \Y 348.0 -16.1 2.7 43.5

*Within measurement uncertainty!
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1GHz-25GHz:
BDR Mode (GFSK):
Frequency Receiver Rx Antenna Cable | Amplifier | Corrected | | . o | parein
Reading | Measurement | Polar | Factor | loss Gain Amplitude
MHz dBpV PKIAV HV | (dB/m) | dB dB dBuV/m | dBpVim | dB
Frequency:2402 MHz
2402 59.21 PK H 28.71 3.06 0.00 90.98 N/A N/A
2402 48.27 AV H 28.71 3.06 0.00 80.04 N/A N/A
2402 70.62 PK V 28.71 3.06 0.00 102.39 N/A N/A
2402 59.02 AV Vv 28.71 3.06 0.00 90.79 N/A N/A
2390 28.76 PK Vv 28.67 3.06 0.00 60.49 74.00 13.51
2390 16.03 AV Vv 28.67 3.06 0.00 47.76 54.00 6.24
4804 67.58 PK Vv 33.85 4.35 44.73 61.05 74.00 12.95
4804 56.06 AV \% 33.85 4.35 4473 49.53 54.00 *4.47
7206 58.65 PK V 36.39 5.41 43.92 56.53 74.00 17.47
7206 49.93 AV Vv 36.39 5.41 43.92 47.81 54.00 6.19
Frequency: 2441MHz
2441 61.08 PK H 28.82 3.09 0.00 92.99 N/A N/A
2441 50.21 AV H 28.82 3.09 0.00 82.12 N/A N/A
2441 72.22 PK \% 28.82 3.09 0.00 104.13 N/A N/A
2441 61.09 AV \% 28.82 3.09 0.00 93.00 N/A N/A
4882 68.99 PK \% 34.07 4.40 44.72 62.74 74.00 11.26
4882 56.92 AV \% 34.07 4.40 44,72 50.67 54.00 *3.33
7323 57.85 PK \% 36.55 5.44 44.23 55.61 74.00 18.39
7323 47.25 AV Vv 36.55 5.44 44.23 45.01 54.00 8.99
Frequency:2480MHz
2480 63.43 PK H 28.94 3.12 0.00 95.49 N/A N/A
2480 52.21 AV H 28.94 3.12 0.00 84.27 N/A N/A
2480 74.07 PK \% 28.94 3.12 0.00 106.13 N/A N/A
2480 63.17 AV Vv 28.94 3.12 0.00 95.23 N/A N/A
2483.5 32.76 PK Vv 28.95 3.12 0.00 64.83 74.00 9.17
2483.5 20.21 AV \% 28.95 3.12 0.00 52.28 54.00 *1.72
4960 70.41 PK Vv 34.29 4.44 44.71 64.43 74.00 9.57
4960 58.04 AV \% 34.29 4.44 44.71 52.06 54.00 *1.94
7440 57.06 PK V 36.72 5.48 44.54 54.72 74.00 19.28
7440 44.65 AV Vv 36.72 5.48 44,54 42.31 54.00 11.69

*Within measurement uncertainty!
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EDR Mode (17/4-DQPSK):

Frequency Receiver Rx Antenna Cable | Amplifier | Corrected | | . o | parein
Reading | Measurement | Polar | Factor | loss Gain Amplitude
MHz dBpV PK/IAV HV | (dB/m) | dB dB dBpV/m |dBpV/m | dB
Frequency:2402 MHz
2402 56.22 PK H 28.71 3.06 0.00 87.99 N/A N/A
2402 43.78 AV H 28.71 3.06 0.00 75.55 N/A N/A
2402 67.31 PK \% 28.71 3.06 0.00 99.08 N/A N/A
2402 54.74 AV \% 28.71 3.06 0.00 86.51 N/A N/A
2390 27.23 PK \% 28.67 3.06 0.00 58.96 74.00 15.04
2390 16.02 AV \% 28.67 3.06 0.00 47.75 54.00 6.25
4804 63.53 PK \% 33.85 4.35 44.73 57.00 74.00 17.00
4804 49.77 AV \% 33.85 4.35 4473 43.24 54.00 10.76
7206 55.29 PK \% 36.39 5.41 43.92 53.17 74.00 20.83
7206 40.31 AV \% 36.39 5.41 43.92 38.19 54.00 15.81
Frequency:2441 MHz
2441 58.66 PK H 28.82 3.09 0.00 90.57 N/A N/A
2441 46.06 AV H 28.82 3.09 0.00 77.97 N/A N/A
2441 69.42 PK \% 28.82 3.09 0.00 101.33 N/A N/A
2441 56.92 AV \% 28.82 3.09 0.00 88.83 N/A N/A
4882 66.33 PK \% 34.07 4.40 4472 60.08 74.00 13.92
4882 52.49 AV \% 34.07 4.40 44,72 46.24 54.00 7.76
7323 53.38 PK V 36.55 5.44 44.23 51.14 74.00 22.86
7323 38.84 AV \% 36.55 5.44 44.23 36.60 54.00 17.40
Frequency:2480 MHz

2480 60.82 PK H 28.94 3.12 0.00 92.88 N/A N/A
2480 48.33 AV H 28.94 3.12 0.00 80.39 N/A N/A
2480 71.12 PK \% 28.94 3.12 0.00 103.18 N/A N/A
2480 58.96 AV \% 28.94 3.12 0.00 91.02 N/A N/A

2483.5 32.08 PK \% 28.95 3.12 0.00 64.15 74.00 9.85

2483.5 19.89 AV \% 28.95 3.12 0.00 51.96 54.00 *2.04
4960 68.68 PK \% 34.29 4.44 44.71 62.70 74.00 11.30
4960 54.76 AV \% 34.29 4.44 44.71 48.78 54.00 5.22
7440 50.99 PK \% 36.72 5.48 44.54 48.65 74.00 25.35
7440 36.91 AV \% 36.72 5.48 4454 34.57 54.00 19.43

*Within measurement uncertainty!
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EDR Mode (8-DPSK):

Frequency Receiver Rx Antenna Cable Ampl_ifier Corre_cted Limit | Margin
Reading | Measurement | Polar | Factor | loss Gain Amplitude
MHz dBuv PK/AV H/IV (dB/m) dB dB dBuV/im | dBpV/m dB
Frequency:2402 MHz
2402 56.52 PK H 28.71 3.06 0.00 88.29 N/A N/A
2402 43.85 AV H 28.71 3.06 0.00 75.62 N/A N/A
2402 67.57 PK \Y, 28.71 3.06 0.00 99.34 N/A N/A
2402 54.53 AV \Y 28.71 3.06 0.00 86.30 N/A N/A
2390 27.74 PK \% 28.67 3.06 0.00 59.47 74.00 14.53
2390 16.09 AV \Y 28.67 3.06 0.00 47.82 54.00 6.18
4804 64.04 PK V 33.85 4.35 44.73 57.51 74.00 16.49
4804 49.79 AV V 33.85 4.35 44.73 43.26 54.00 10.74
7206 54.96 PK V 36.39 5.41 43.92 52.84 74.00 21.16
7206 40.11 AV V 36.39 5.41 43.92 37.99 54.00 16.01
Frequency: 2441 MHz
2441 59.11 PK H 28.82 3.09 0.00 91.02 N/A N/A
2441 46.29 AV H 28.82 3.09 0.00 78.20 N/A N/A
2441 69.67 PK Vv 28.82 3.09 0.00 101.58 N/A N/A
2441 56.75 AV V 28.82 3.09 0.00 88.66 N/A N/A
4882 66.57 PK V 34.07 4.40 44.72 60.32 74.00 13.68
4882 52.40 AV Vv 34.07 4.40 44.72 46.15 54.00 7.85
7323 52.88 PK \Y 36.55 5.44 44.23 50.64 74.00 23.36
7323 38.63 AV \Y, 36.55 5.44 44.23 36.39 54.00 17.61
Frequency: 2480 MHz
2480 61.69 PK H 28.94 3.12 0.00 93.75 N/A N/A
2480 48.53 AV H 28.94 3.12 0.00 80.59 N/A N/A
2480 71.45 PK \% 28.94 3.12 0.00 103.51 N/A N/A
2480 58.82 AV \Y 28.94 3.12 0.00 90.88 N/A N/A
2483.5 31.92 PK \Y 28.95 3.12 0.00 63.99 74.00 10.01
2483.5 19.69 AV \Y 28.95 3.12 0.00 51.76 54.00 *2.24
4960 69.04 PK V 34.29 4.44 44.71 63.06 74.00 10.94
4960 54.94 AV \Y, 34.29 4.44 44.71 48.96 54.00 5.04
7440 50.38 PK V 36.72 5.48 44 .54 48.04 74.00 25.96
7440 36.85 AV \% 36.72 5.48 44 .54 34.51 54.00 19.49

*Within measurement uncertainty!

Note:

Corrected Amplitude = Corrected Factor + Reading
Corrected Factor=Antenna factor (RX) + Cable Loss — Amplifier Factor
Margin = Limit- Corr. Amplitude
Spurious emissions more than 20 dB below the limit were not reported.
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Please refer to the below pre-scan plot of worst case:

BDR Mode (GFSK): High Channel_Horizontal_1GHz-18GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 56.73 dBuv
Ref 97 dBuv “Att O dB SWT 200 ms 4.959743590 GHz
I-90 n
Fundamental with e [
Reject Band Filte a0-pK
[-70 TDF
I-60: E
40-AV M/\I“"‘J/
© MWMWWVW
\ L\,/ML’ M/\/"f
I-40 K MMH I W\/\/\_{\‘/\f\_ 308
PN Ve WA WAl
M ’ LNLP/VML
M
I-10
Y

Start 1 GHz 1.7 GHz/ Stop 18 GHz

Date: 1.AUG.2018 15:01:57

BDR Mode (GFSK): High Channel_Horizontal_18GHz-25GHz

® “RBW 1 MHz
“VBW 3 MHz

Ref 97 dBuv “Att O dB “SWT 200 ms

t-90
[ A ]

ACak v vy

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 1.AUG.2018 14:27:26
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BDR Mode (GFSK): High Channel_Vertical_1GHz-18GHz

Ref 97 dBuv -

“RBW 1 MHz
“VBW 3 MHz
Att O dB *SWT 200 ms

Marker 1 [T1 ]
61.13 dBuV
4.959743590 GHz

[-90
o
. 40-PK
Fundamental with 2|,

Reject Band Filter 1

60
40-AV

Start 1 GHz

Date: 1.AUG.2018 14:52:44

1.7 GHz/

Stop 18 GHz

N
,JJ\/‘I/ 3DB

BDR Mode (GFSK): High Channel_Vertical_18GHz-25GHz

Ref 97 dBuv

“RBW 1 MHz
*VBW 3 MHz

“Att O dB “SWT 200 ms

t-90-
[1_PKEIeS
MAXH
40-PK
2 R+ oo
MAXH
+-60-
40-AV
whoen M A

M\WM VTSIt BRVISI AORYYPTN I SRV
\/\._,/‘\,,_/\

30

20

10

0

Start 18 GHz

Date: 1.AUG.2018 14:29:20

700 MHz/

Stop 25 GHz
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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 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: 28 °C
Relative Humidity: 57 %
ATM Pressure: 95.0 kPa

* The testing was performed by Tom Tang on 2018-07-16.
Test Result: Compliance.
Please refer to following tables and plots.

Test Mode: Transmitting
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Frequency Chann_el Limit
Mode Channel Separation
MHz MHz MHz
Low 2402
Adjacent 2403 1.006 0.63
BDR Middle 2441
(GFSK) Adjacent 2442 1.002 0.59
High 2480
Adjacent 2479 1.002 0.59
Low 2402
Adjacent 2403 1.006 0.62
EDR Middle 2441
(Tr/4-DQPSK) Adjacent 2442 1.006 0.82
High 2480
Adjacent 2479 1.002 0.82
Low 2402
EDR Adjacent 2403 < 0.81
Middle 2441
8DPSK,
( ) Adjacent 5447 1.002 0.82
High 2480
Adjacent 2479 o 0.82
Note: Limit= (2/3) x 20dB bandwidth
BDR Mode (GFSK):
Low Channel
Delta 1 [T11] RBW 30 kHz RF Att 20 dB
@Ref Lvl 1.38 dB VBW 100 kHz
20 dBm 1.00601202 MHz SWT 6 ms Unit dBm
T os ok vi|IT1] 1[99 dB| g
2.40188076 GHz
10 2T [TTTT T30 58
! ! 1.00601p02 MHz
0 |~ pong

1™

-20]

S

-30]

-40

-50]

-60

-70]

-80

Center 2.4025 GHz

Date:

16.JUL.2018

200 kHz/

14:02:27

Span 2 MHz
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Middle Channel

Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvl 0.03 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20
10.5 §B Of fogt MEIE 399 B gy
2.44088076 GHz
10 } AT [T I RERS )
1.00200401 MHz
0 JATNVAN Arar\
//\,/ y v\ ﬂ\J . \/\\
v ’ VA\,\\/\If VA\
20
-30
40
-50
-60
-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:03:43
High Channel
Delta 1 [T1] RBW 30 kHz  RF Att 20 db
Ref Lvl 0.10 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20
10.5 B Of fsgpt MU 4.85 cB| g
> 47888076 CHz
g ; N [ T0 oB
/Y\ 1.00200f01 MHZ
d /W/\va\ /Atf'\v\/f\\ "\,\
JD/‘/\/ /J\_p/ A\L\/\//\f/ /\\,\
20
-30]
40
-50
-60
-70
-a0
Center 2.4735 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:04:36
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EDR Mode (11/4-DQPSK):
Low Channel

Delta 1 [T1] RBU 30 kHz RF Att 20 dB
Ref Lvl 1.28 dB VBW 100 kHz
20 dBm 1.00601202 MHz SWT 5 ms unit dBm
20,
10.5 {iB Offsgt MU -1.30 dBm
2.40204810 GHz
10) —
2T TTT] 128 a8
1.00601p MHZz
! 1
0
-10] /\ n/\\N\A /—\ L\ o~ M/\\/\/‘\,\/\r\‘\”’\m
AWaal VAV It
-20
-30
-40
-50
-60
-70
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:12:27
Middle Channel
Delta 1 [T11] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.03 dB VBW 100 kHz
20 dBm 1.00601202 MHz SWT 5 ms unit dBm
20,
10.5 B Of fset MU 0|03 cB| gy
2.44104810 GHz
g “T{TTTT O U3 o8
. , |1 o080 1RO M7
D N N
-10) /\/\Vf\/\ /—\/\\/‘/ \—/V\NW\f_\.\,\ /\f\\‘/"‘f\"\ /—f\/\/ /\/\r\«\/N\f\\v\
-20
-30
-40
-50
-60
-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:11:04
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High Channel

Delta 1 [T1] RBI 30 kHz RF Att 20 dB
Ref Lvl 0.14 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20,
10.5 fB Of fset vilrT1] .03 cB| gy
2.47904810 GHz
1 TITTTT O TZ o8
" T <
| ¢ |t-oo200l401 MHZ
X 2
ul
\f/\\/‘/ kkaW \ffb\/ \Mf\Nﬁf\,\
10 /\/\/w/ PAAVA(
-20
-30
-40
-50
-60
-70
-80
Center 2.4735 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:10:00
EDR Mode (8-DPSK):
Low Channel
Delta 1 [T1] RBI 30 kHz RF Att 20 dB
Ref Lvl 1.268 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20,
10.5 B Of fsgt vi(iT1] -1|.50 Bm| gy
2.40204810 GHz
10) —
NEEE T 28 dB
1.00200401 MHz
1
a ‘ \N,/‘\
-10 /Mf/\% AN /\,J’\/ \/‘\/\—\/\'\
/\/J\N N -
-20
-30
-40
-50
60
-70
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:14:17
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Middle Channel

Delta 1 [T1] RBI 30 kHz RF Att 20 dB
Ref Lvl -0.00 dB VBW 100 kHz
20 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20,
10.5 B Of fsgt vi(iT1] of 10 cBn| gy
2.44104810 GHz
10 RIS —T[ 00 aB
, |t-ooz200k01 Tz
D \'\//'\ '\/\//‘\
10 /-/\/\’\-/\ N ,J\/\J\/‘/\ V/\\
7 ~7 N
-20
-30
-40
-50
-60
-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:16:16
High Channel
Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.12 dB VBW 100 kHz
20 dBm 1.00601202 MHz SWT 6 ms Unit dBm
20,
10.5 B Of fsgpt MU 107 dBn| g
2.47304810 GHz
g 2T [TTTT O T2 o8
| 1 |1.00B01p02 1HZ
X oy
0
ﬂ//\\r\f/ Y d\/\/\//\\/j\'\
b \/J\V\ ™ AN
-20
-30]
-40
-50
-60
-70
-80
Center 2.4735 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 14:17:14
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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 Data

Environmental Conditions

Temperature: 27 °C
Relative Humidity: 58 %
ATM Pressure: 94.9 kPa

* The testing was performed by Tom Tang on 2018-07-16.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting

Frequency Av el
Mode Channel Bandwidth
(MHz) (MHz2)
Low 2402 0.94
B'(D(?F'\S"l‘z‘;e Middle 2441 0.89
High 2480 0.89
Low 2402 1.26
(11E/4D-Fé>gggf<) Middle 2441 123
High 2480 1.22
Low 2402 1.22
E(g_%p,"sog)e Middle 2441 123
High 2480 1.23
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BDR Mode (GFSK):

Low Channel

Delta 1 [T1] RBU 30 kHz RF Att 20 dB
Ref Lvl D.14 dB VBW 100 kHz
20 dBm 937.87575150 kHz SWT 5 ms Unit dBm
20,
10.5 fB Of fset viliTt] -18.08 dBn|
2.401560918 GHz
10 2T [TTTT O TZ o8
i 997.87575/150 kHz
2L L9p dBn T =
Mn VA
A ™
-10)
’\/V/ !
1 1
—02 |-18.04 pBn—3 M .
-20
/ \W\V\
-30) \/\\
ADN\L/f »
-50)
-60)
70
-a0
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 13:41:50
Middle Channel
Delta 1 [T1] RBU 30 kHz RF Att 20 dB
Ref Lvl -0.19 dB VBW 100 kHz
20 dBm 893.7B757515 kHz SWT 5 s Unit dBm
20,
10.5 B Of fsgt MU ~19. 73 dBm|
. 44058517 GHz
iy RIS —O[ 19 a8
| 01 4. 0F aBm 7 7N A93 787574515 kHz
il J 7 ,\
10 A v
1,\/‘/ \
—D2 |-15.95 HBm /\/‘ .
b // vk\
-30) r/ \&\
AD/\»\,‘\‘,\// \,\/J\
-50)
60
-70)
-a0l
Center 2.441 GHz 200 kHz, Span 2 MHz
Date: 16.JUL.2018 13:40:18
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High Channel

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl -0.04 dB VBW 100 kHz
20 dBm 889.77955912 kHz SWT 6 ms Unit dBm
20,
10.5 fB Of fset MU IR -1 11 B
2.47956817 GHz
10 RELAE —T[ 74 B
863, 77955812 KHz
o2l L.5p dBm - -
/V\M A
0 A \
1"\/\‘/ \/\\1
_opf=—=p2 [ -18.32 HBn—H" h\f
a0 / \/\
- m\’\f/\/ \/\/\
-50
-60
-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 13:38:13
EDR Mode (11/4-DQPSK):
Low Channel
Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.05 dB VBW 100 KHz
20 dBm 1.25851703 MHz SWT 6 ms Unit dBm
20,
10.5 fB Of fset MU IR -21[.75 Bn| g
2.4014 183 GHz
0 2T [TTTT [ U5 dB
1.25851[703 MHZ|
0
[T -1.F3 dbm \’U\
-10 \/_vl\vw/\u_f\ /-\r\/\./’\“n\‘/\
o0 1/’f 1
—02 [21.63 fbr \/;L\
-30 // \
-40 w
-50
-60
-70
-60
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 13:27:0B
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Middle Channel

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.08 db VBW 100 kHz
20 dBm 1.22645281 MHz SWT B ms Unit dBm
20
10.5 {iB Of fspt viliT1) .
2.
10) NE RS
1.2
oL 0.8 dBm \'\’J\
-10) WaYi} r"/\_/’/\/\/ W“"\’\
M \l
1 1
| e A B
TV /]
-50
-B60
-70
-80
Center 2.441 GHz 200 kHz, Span 2 MHz
Date: 16.JUL.2018 13:26:17
High Channel
Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.33 dB VBW 100 kHz
20 dBm 1.222444839 MHz SWT B ms Unit dBm
20
10.5 pB Offspt vi|IT1] ~16.51 dBm| py
2.47841283 GHz
iy TTTTTI 0338
1.222444489 MHz|
D1 1.77 dBm Y
\ —/\/\/ \'\J\
-10 /\/\f\/\\*’ \-V\_/\\-
/. |
—D2 |-18.23 pBm
-20 / \_\
-30
_ = M / -
40 \;\/ 'V UW
-50
-60
-70
-80
Center 2.48 GHz 200 kHz, Span 2 MHz
Date: 16.JUL.2018 13:24:28
Report No.: RSC180713001-0C Page 35 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

EDR Mode (8-DPSK):
Low Channel

Delta 1 [T1] RBI 30 kHz RF Att 20 dB
Ref Lvl -0.17 dB VBW 100 kHz

20 dBm 1.22244483 MHz SWT 6 ms Unit dBm
20,

10.5 fB Of fset viliTtd -21[.63 dBnm|

2.4014531 GHz
10 NEEE —T[ T/ B
1.22244483 MHZ|
ul
[T —1.[/6 dBm \,V\/
10 — /\'\f ,\«V/\A
\\jf‘\\N
_20 l/fN \’\l
— D2 [21.76 i@% \‘\\
-30 // \
“ /“ﬁf \//\
-50
-60
-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 16.JUL.2018 13:29:17
Middle Channel
Delta 1 [T1] RBI 30 kHz RF att 20 dB
Ref Lvl -0.74 dB VBW 100 KHz

20 dBm 1.23446834 MHz SWT 6 ms Unit dBm
20,

10.5 fB Of fset MU IR -19.85 dBnm

2.44043p87 GHz
9 T(TTT] =T B
N .
1.23448 MHz
0 1 018 dBm \,\/\/
o _/\.A/\f/\“f \\/\
1
_on D 19 g5 bwo \/\l
773 A\
-30 /

N / \ "
e vV
-50
-60
-70
60

Center 2.441 GHz

Date: 16.JuL.2018 13

200 kHz/

:32:18

Span 2 MHz
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High Channel

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.46 dB VBW 100 kHz
20 dBm 1.23446894 MHz SWT B ms unit dBm
20
10.5 B Of fsgpt vilrTL] -18. 73 8|
2.4734387 GHz
10 2T [TTTT O[5 o8
1.23446894 MHz
o2 1.3l dBm \\/\PJ
o LA \\/\ ~
\]
1 \,\1
— D02 |18.7 df L
-20 = \
-30 /
A )
_40 Ve ‘\Iﬂ \/
-50
-60
-70
-80
Center 2.48 GHz 200 kHz, Span 2 MHz
Date: 16.JUL.2018 13:33:37
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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 Data
Environmental Conditions
Temperature: 27 °C
Relative Humidity: 58 %
ATM Pressure: 94.9 kPa

* The testing was performed by Tom Tang on 2018-07-16.
Test Result: Compliance.
Please refer to following tables and plots.

Test Mode: Transmitting
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BDR Mode (GFSK):

Frequency Range

(MHz)

Number of

Hopping Channel

Limit

2400-2483.5

79

215

Number of Hopping Channels

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 2.94 dB VBW 300 kHz
20 dBm 78.14528058 MHz SWT 21 ms Unit dBm
20
10.5 ¢B Offsgt vilrT11 13 |diB A
2.40200pB02 |GHz
10 =
! H

Ja

-20

-30]

-40

-50)

-60)

-70)

-80i

TN

W

m“m

| 0 llHllllllﬂl

|

F2
F1

ey

Start 2.4 GHz

16.JuUL.2018 13

:48:45

8.35 MHz~/

Stop 2.4835 GHz
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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 2.43 dB VBW 300 kHz
20 dBm 78.14528058 MHz SWT 21 ms Unit dBm

o5 e orrehe MEIREN ~0]- 32 |45 g
2.40200B02 (GHz

19 2T [TTT] 2| AR
718 .14529P58 [YHz

0 : TTTIN IO T TRV ITOw T ETH PIE] IR TYINT TR LI T

Il L Y

-10

-20

-30

-40)

-50 L&

-60

-70

F2
F1
-80

Start 2.4 GHz

pri =5

16.JUL.2018

8.35

13:52:37

MHz /

Stop 2.4835 GHz
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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 [T11] RBW 100 kHz RF Att 20 dB
@Ref Lvl 3.50 dB VBW 300 kHz
20 dBm 77.977385531 MHz SWT 21 ms Unit dBm
o5 e orrehe MEIREN -0f. 74 |d¢iBm
2.40200B02 (GHz
19 T[T ST dB
17.97798k91 [HHz
1
0 T ITIVIY) Julfadpluaahudy
It f it
-10
-20
-30
AUI;
-50 \{{
-60
-70
F2
F1
-80 ‘
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Date: 16.JUL.2018 13:57:01
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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 hopping mode, Spectrum Analyzer SPAN was set as 0, the time of single
pulse was tested.

Test Data
Environmental Conditions
Temperature: 28 °C
Relative Humidity: 57 %
ATM Pressure: 95.0 kPa

* The testing was performed by Tom Tang on 2018-07-16.
Test Result: Compliance. Please refer to following tables and plots

Test Mode: Transmitting
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BDR Mode (GFSK):

Pulse Dwell Limit
Mode Channel Width Time Result
(ms) ) | ©
Low 0.425 0.136 0.4 Compliance
DH1 Middle 0.425 0.136 04 Compliance
High 0.425 0.136 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.689 0.270 0.4 Compliance
DH3 Middle 1.689 0.270 04 Compliance
High 1.689 0.270 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.942 0.314 0.4 Compliance
DH5 Middle 2.942 0.314 0.4 Compliance
High 2.942 0.314 0.4 Compliance

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

DH1: Low Channel

Delta 1 [T1] RBU 1 MHz  RF Att 20 dB
Ref Lvl 0.90 dB VB 3 MHz
20 dBm 425450302 us SWT 1 ms Unit dBm
20
10.5 {iB Of fspt vi|iT1] -56{.94 B
~18.038072 us
10 2T [TTTT O[O0 o8
425450802 us
0 \
-10
20
-30
-40 j
-50 PR
i
-60 ! "
-70
TR
-80
Center 2.402 GHz 100 us~s
Date: 16.JUL.2018 14:25:59
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DH1: Middle Channel

Delta 1 [T1] RBW 1 MHz
Ref Lvl 1.09 dB VBW 3 MHz
20 dBm 425.450902 us SWT 1 ms
20
10.5 @B Of fsgt viliT1] 54
8.036)
10]
NI 1
am'anaV; S VoVt W .1\ 5.450
0
-10
-20
-30
-40 ’
-50 I
—ED“‘" m.,
-70
TR
-80
Center 2.441 GHz 100 uss
Date: 16.JUL.2018 14:26:26
DHA1: High Channel
Delta 1 [T1] RBW 1 MHz
Ref Lvl 3.49 dB VBW 3 MHz
20 dBm 425.450902 us SWT 1 ms
20
10.5 @B Of fsgt viliT1] _56.
£
10|
NI
Vv Vv A MRS W v"\ 425450
0
-10)
-20
-30
—40) {
_50] 1 I N
-60 r‘\
-70
TR
-80
Center 2.48 GHz 100 uss
Date: 16.JUL.2018 14:26:47
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DH3: Low Channel

Delta 1 [T1] RBW 1 MHz RF att 20 dB
Ref Lvl -1.20 dB = 3 MHz
20 dBm 1.689373 ms SUT 3 ms Unit dBm
20,
10.5 B Offsgt MEIREN -51.72 dBm
-22.845p91 us
19 2T [TTT] —I[ 7T o8
1.BB9B73 ms
0 |
-10
-20]
-30
-40
_50 | | il
' [
-60
-70
TR
-80
Center 2.402 GHz 300 ws~s
Date: 16.JUL.2018 14:29:56
DH3: Middle Channel
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 1.19 dB = 3 MHz
20 dBm 1.689373 ms SUT 3 ms Unit dBm
20,
10.5 ¢B Offset MEIREN -54{.52 dBm
-22.845F91 us
1g TITTT] [ T9 aB
A . [e
P — 1.689B79 ms
0
-10
-20
-30]
-40
-50 l ;
-60
-70
TR
-80
Center 2.441 GHz 300 wus/
Date: 16.JUL.2018 14:29:35
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@Ref Lvl

20 dBm
20

Delta 1

DH3: High Channel

[T1]
1.31 dB
1.689379 ms

RBW
VBW
SWT

1 MHz
3 MHz
3 ms

RF Att

Unit

20

10.5 @B Offs

Y1IT1]

2T [TTTT

-20]

-30]

-40

-50] -

-60]

-70]

-80

-

Center 2.48 GHz

Date:

@Ref Lvl

20 dBm
20

16.JUL.2018

Delta 1

300 uss

14:29:06

DHS5:

[T11
0.73 dB
2.941884 ms

RBW
VBW
SWT

Low Channel

1 MHz
3 MHz
4 ms

RF Att

Unit

20

10.5 @B

Y1IT1]

-22.84

5

.19

E
5p91

2T [TTTT

0. 73 d
2.94 184

-20]

-30

-40

-50]

-60]

-70]

—an ‘

Center 2.402 GHz

Date: 16.JUL.2018

400 uss

14:32:18
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@Ref Lvl

20 dBm
20

Delta 1

[T1]
0.53 dB
2.941884 ms

RBW
VBW
SWT

DH5: Middle Channel

1 MHz
3 MHz
4 ms

RF Attt

Unit

20

dB

dBm

10.5 @B

Y1ITL]

53

-22.845B91

15

dBm|

U IR

Al |

-

084

3 dB

ms

-20]

-30]

-40

-50] 4

-60]

-70]

TR
—a0 ‘

Center 2.441 GHz

Date:

@Ref Lvl

20 dBm
20

16.JUL.2018

Delta 1

14:31:41

DH5:

[T1]
-1.96 dB
2.941884 ms

400 uss

RBW
VBW
SWT

High Channel

1 MHz
3 MHz
4 ms

RF Attt

Unit

20

10.5 @B

YifiTt1l

-51

-22.849

.28

631 wu

2T [TTTT

-1

2 941

=L
884 ms

-20]

-30]

-40

-50]

-B0]

-70]

T

-80i

R

Center 2.48 GHz

Date:

16.JUL.2018

14:31:58

400 uss
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EDR Mode (11/4-DQPSK):

Pulse Dwell Limit
Mode Channel Width Time Result
(ms) ) | ©
Low 0.435 0.139 0.4 Compliance
2DH1 Middle 0.435 0.139 04 Compliance
High 0.435 0.139 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.695 0.271 0.4 Compliance
2DH3 Middle 1.695 0.271 0.4 Compliance
High 1.695 0.271 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.950 0.315 0.4 Compliance
2DH5 Middle 2.950 0.315 0.4 Compliance
High 2.950 0.315 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s

®

20

2DH1: Low Channel

Delta 1 [T1] RBU 1 MHz  RF Att 20 dB

Ref Lvl 1.09 dB VBW 3 MHz
20 dBm 434.869739 us SWT 1 ms Unit dBm
10.5 B Of fsgt v [iT1] -54].89 dBm
~17.434p70 us
2T (ITT] | ISR
434 869739 us

QUL WA

g

-20]

=3[

-40

-50]

-60

M

-70]

-80

Date

Center 2.402 GHz

: 16.JUL.2018

14:34:22

100 wss
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2DH1: Middle Channel

Delta 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 3.29 dB VBW 3 MHz
20 dBm 434 .869739 us SWT 1 ms Unit dBm
20,
10.5 pB Of fspt vi([T1] -559.57 dBm
-17.434870 us
10 NN 29 a8
434 .869739 us
0 WWWJ\WMM
-10
-20
-30
-40 ’
-50 ’
-60
-70
TR
-80
Center 2.441 GHz 100 uss
Date: 16.JUL.2018 14:34:45
2DH1: High Channel
Delta 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl -3.13 dB VBW 3 MHz
20 dBm 434 .869739 us SWT 1 ms Unit dBm
20,
10.5 pB Of fspt vi([T1] -520.33 dBm
-17.434870 us
& NN 13 a8
434 .869739 us
; MM
-10
-20
-30
-40
-50 \{ 1
-60 u h
-70
TR
-80
Center 2.48 GHz 100 uss
Date: 16.JUL.2018 14:35:01
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2DH3: Low Channel
Delta 1 [T1] RBU 1 MHz RF att 20 dB
Ref Lvl -0.74 dB = 3 MHz
20 dBm 1.695391 ms SUT 3 ms Unit dBm
20,
10.5 fiB Offsgt MEIREN -51].14 dBm
-22.845p91 us
19 2T [TTT] O 7% o8
1.685B91 ms
0 2 A VTV
-10
-20]
-30
-40
. |
-50
.MM/W”JWW L RNIRTY R e
-60
-70
TR
-80
Center 2.402 GHz 300 ws~s
Date: 16.JUL.2018 14:37:07
2DH3: Middle Channel
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 1.53 dB = 3 MHz
20 dBm 1.695391 ms SUT 3 ms Unit dBm
20,
10.5 pB Offsgt MU RN -51[.34 dBnm|
-22.845F91 us
1g 2T [TTT] 53 oB
1.685B391 ms
0 AN MMM IAANM AN A VAN A MY
-10
-20
-30]
-40
5ol ] I
-60
-70
TR
-80
Center 2.441 GHz 300 wus/
Date: 16.JUL.2018 14:36:51
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2DH3: High Channel

Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -2.45 dB VBW 3 MHz
20 dBm 1.695391 ms SWT 3 ms Unit dBm
20
10.5 @B Offsgt viliT1
10]
R
0 P AAALA IR N AN A AN N
-10
-20
-30
-40
‘“.WW TNV
-60
-70
TR
-80
Center 2.48 GHz 300 uss
Date: 16.JUL.2018 14:36:28
2DH5: Low Channel
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl! 0.88 db VBW 3 MHz
20 dBm 2.9438800 ms SWT 4 ms Unit dBm
20
10.5 @B (Jffs¢t MEIREN 52.55 dBm
-22.8459B691 us
1y T{TTTT T[-88 a8
N B0 d
2.949800 ms
’ A
-10
-20
-30
-40)
g W\L‘ ey
-60
-70
TR
sl ‘
Center 2.402 GHz 400 uss
Date: 16.JUL.2018 14:38:20
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2DH5: Middle Channel

Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -2.82 dB VBW 3 MHz
20 dBm 2.943300 ms SWT 4 ms unit dBm
20
10.5 B (f fsgt MU -50[. 52 dBm| py
-22.848B31 us
10 e —
2T TTT] —J[ B2 dB
2.949800 ms
0 PAAANAARANANIA ISR WM AAAAS AR AN AN
-10
-20
-30
-40
_50] | | |
-60
-70
TR
-80 ‘
Center 2.441 GHz 400 uss
Date: 16.JUL.2018 14:3B:44
2DH5: High Channel
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -0.45 dB VBW 3 MHz
20 dBm 2.9439900 ms SWT 4 ms Unit dBm
20
10.5 §B Qf fogt MU -62.53 dBn|
22.845691 us
& 2T [TTTT 75 68
2.949800 ms
WWWWWWW
0
-10
-20
-30
-40
-50) HI [\l
-60
-70
TR
-80 ‘
Center 2.48 GHz 400 wuss
Date: 16.JUL.2018 14:33:03
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EDR Mode (8-DPSK):

PL_IIse D\_Nell Limit
Mode Channel Width Time (s) Result
(ms) (s)
Low 0.435 0.139 0.4 Compliance
3DH1 Middle 0.435 0.139 0.4 Compliance
High 0.435 0.139 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.695 0.271 04 Compliance
3DH3 Middle 1.695 0.271 04 Compliance
High 1.695 0.271 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.950 0.315 04 Compliance
3DH5 Middle 2.950 0.315 0.4 Compliance
High 2.950 0.315 0.4 Compliance

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

3DH1: Low Channel

Delta 1 [T1] RBU 1 MHz  RF Att 20 dB

@Ref Lvl 3.34 dB VBMW 3 MHz
20 dBm 434 869739 us SUT 1 ms Unit dBm
o5 orsh vi i1 -54).77 dBnm
~17.434870 us
10 2T [TTTT E WEae )
434 869739 us

bl

-20]

=3ft)

-40

-50k

-60

R [

-70]

-80

Center 2.402 GHz

Date:

16.JUL.2018

14:41:43

100 wss
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3DH1: Middle Channel

Delta 1 [T1] RBI 1 MHz RF Att 20 dB
Ref Lvl -1.66 dB VBW 3 MHz
20 dBm 434.868739 us SWT 1 ms Unit dBm
20,
10.5 B Of fsgt MU -52.59 dBm
-17.434870 us
1 TITTTT —1[ 55 o8
" I
434.869739 us
0 AL A AMAAMAI A
-10
-20
-30
-40
-50 \{ 1
-60 w .,rf I I .h
-70
TR
-80
Center 2.441 GHz 100 uss
Date: 16.JUL.2018 14:41:26
3DH1: High Channel
Delta 1 [T1] RBI 1 MHz RF Att 20 dB
Ref Lvl 0.17 dB VBW 3 MHz
20 dBm 434.868739 us SWT 1 ms Unit dBm
20,
10.5 @B Of fset vi(iT1] -54.62 dBm
-17.434870 us
& 2T (T O T7 o8
434.869739 us
0 " WV
-10
-20
-30
-40 I
NWMMM iy At At A
60 N
-70
TR
-80
Center 2.48 GHz 100 uss
Date: 16.JUL.2018 14:41:04
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3DH3: Low Channel
Delta 1 [T1] RBU 1 MHz RF att 20 dB
Ref Lvl 0.19 dB = 3 MHz
20 dBm 1.695391 ms SUT 3 ms Unit dBm
20,
10.5 fiB Of fsgt MEIREN -51].74 dBm
-22.845p91 us
10 TITTTT O[T a8
" -
1.695B31 ms
D II'A"VI m\lvv‘“‘v\ul A3 \,\‘IV. w'l l""l"‘v"vv’ 'Iw
-10
-20
-30
-40
-50 l - m p "
60
-70
TR
-80
Center 2.402 GHz 300 ws~/
Date: 16.JUL.2018 14:42:45
3DH3: Middle Channel
Delta 1 [T1] RBU 1 MHz RF att 20 dB
Ref Lvl -2.42 dB = 3 MHz
20 dBm 1.695391 ms SUT 3 ms Unit dBm
20,
10.5 pB Offset MEIREN -51[.53 dBnm|
-22.845F91 us
e 2T [TTT] —J[ 77 5B
1.695B31 ms
4 AR AN LAMPARAMAMINA AN
-10
—20
-30
-40
_sol4 ! | |
-60
-70
TR
-80
Center 2.441 GHz 300 wus~s
Date: 16.JUL.2018 14:43:09
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3DH3: High Channel

Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -1.94 dB VB 3 MHz
20 dBm 1.695351 ms SWT 3 ms Unit dBm
20,
10.5 B Of fset MU -52.61 dBnm|
22.845631 us
10 TITTTT 97 a8
N 971
1.6995331 ms
. [ APAPAAAAFY Ao AUA AN Ay
-10
-20
-30
-40
-50 ! 'w nh
-60
-70
TR
-80
Center 2.48 GHz 300 uss
Date: 16.JUL.2018 14:43:25
3DH5: Low Channel
Delta 1 [T1] RBI 1 MHz RF att 20 dB
Ref Lvl 1.04 dB VB 3 MHz
20 dBm 2.949900 ms SWT 4 ms Unit dBm
20,
10.5 B (f fsept vilrTL] -51[.53 dBnm|
-22.845631 us
10 2T [TTTT | IS
2.949800 ms
0 A, . ATV I ot o pluy
e ey i o o ‘T
-10
-20
-30
-40
-50 "
60
-70
TR
-80 ‘
Center 2.402 GHz 400 wpss
Date: 16.JUL.2018 14:45:32
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3DH5: Middle Channel

Delta 1 [T1] RBI 1 MHz RF Att 20 dB
Ref Lvl -0.03 dB VBW 3 MHz
20 dBm 2.943900 ms SWT 4 ms Unit dBm
20,
10.5 B (f fsgt MU -52.01 dBn| py
-22.845631 us
10 TTTTTI T3 a8
2.944800 ms
) AMMAAMAAAY MNWVWLWWWJWMWW
-10
-20
-30
-40
750%@ lf 1
-60
-70
TR
-80 ‘
Center 2.441 GHz 400 uss
Date: 16.JUL.2018 14:44:55
3DHS5: High Channel
Delta 1 [T1] RBU 1 MHz RF Att 20 dB
Ref Lvl 0.71 dB VBW 3 MHz
20 dBm 2.949500 ms SWT 4 ms Unit dBm
20,
10.5 §B Qf fogt MU |24 dBn| e
22 531 us
& 2T [TTTT 7T a8
2 9800 ms
W WWMMMMMMW
0
-10
-20
-30
-40
-50
60
-70
TR
-80 ‘
Center 2.48 GHz 400 wuss
Date: 16.JUL.2018 14:44:22
Report No.: RSC180713001-0C Page 57 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

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 Data

Environmental Conditions

Temperature: 27 °C
Relative Humidity: 58 %
ATM Pressure: 94.9 kPa

* The testing was performed by Tom Tang on 2018-07-16.
Test Result: Compliance. Please refer to following tables and plots

Test Mode: Transmitting

Mode Channel Fre(lt\qnl:Iezr)\cy Peak O(l:‘th:'t) power (I(-jlénr:)

Low 2402 3.52 21

B'(DgF'\S"ﬁ‘)je Middle 2441 5.41 21
High 2480 3.14 21

Low 2402 3.64 21

(Ezf{D'\(ch’%eK) Middle 2441 3.02 21
High 2480 415 21

Low 2402 174 21

E(g_%ys"lgf Middle 2441 3.52 21
High 2480 4.69 21

Note: The data above was tested in conducted mode.
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BDR Mode (GFSK):

@Ref Lvl

20 dBm

Marker 1

20

Low Channel

[T1]

3.52 dBm
2.40193878 GHz

RBW
VBW
SWT

3 MHz
10 MHz
S5 ms

RF Attt

Unit

20 dB

dBm

10.5 @B Of fs¢

Yi[iT11]

E

2.40193

.52 dBm
878 GHz

g —

-20]

-30]

-40]

-50]

-60]

-70]

-80i

Center 2.402 GHz

Date: 16.JUL.2018

Marker 1

@Ref Lvl

20 dBm
20

13:42:27

470 kHz/

Middle Channel

[T1]

5.41 dBm
2.44072801 GHz

RBW
VBUW
SWT

3 MHz
10 MHz
5 ms

Span

RF Attt

Unit

4.7 MHz

20 dB

dBm

10.5 @B Of fs¢

vi[lT1]

.41 dBm
801 GHz

-20

-30]

-40

-50]

-60]

-70

-80i

Center 2.441 GHz

Date: 16.JUL.2018

13:40:55

445 kHz/

Span 4

.45 MHz
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High Channel
[T1] RBW

3.14 dBm VBW
2.47974584 GHz SWT

3 MHz
10 MHz
5 ms

Marker 1

@Ref Lvl

20 dBm
20

RF Attt

Unit

20 dB

dBm

10.5 @B Of fs¢

Y1 [lT1]

3. 14 dBm
2.47974084 GHz|

la—

-20]

-30]

-40

-50]

-60

-70]

-80

Center 2.48 GHz 445 kHz/

Date: 16.JUL.2018 13:3B8:54

EDR Mode (11/4-DQPSK):

Low Channel

[T11
3.64 dBm
2.40207821 GHz

RBW
VBUW
SWT

3 MHz
10 MHz
5 ms

Marker 1

@Ref Lvl

20 dBm
20

RF Att

Unit

Span 4.45 MHz

20 dB

dBm

10.5 @B Of fs¢

Y1IT1]

.64 dBm
2.40207821 GHz|

la—

-20]

-30

-40

-50]

-60]

-70]

-80

Date:

Center 2.402 GHz

16.JUL.2018

13:27:55

465 kHz/

Span 4.65 MHz
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Middle Channel

Marker 1 [T11] RBW 3 MHz RF Att 20 dB
Ref Lvl 3.02 dBm VBW 10 MHz
20 dBm 2.44056247 GHz SWT 5 ms Unit dBm
20
10.5 pB Of fsgt vi(iT1] |-02 B
2. 247 GHZ|
10|
1
A 4
0
-10
-20
-30
-40
-50
-B60
-70
-80
Center 2.441 GHz 615 kHz/ Span 6.15 MHz
Date: 16.JUL.2018 13:26:30
High Channel
Marker 1 [T11] RBW 3 MHz RF Att 20 dB
Ref Lvl 4.15 dBm VBW 10 MHz
20 dBm 2.47963642 GHz SWT 9 ms Unit dBm
20
10.5 pB Of fspt vi|iT1] 4.15 dBm| gy
2.47863B42 GHz
10|
1
Y
. | P |
-10
-20
-30
-40
-50
-60
-70
-80
Center 2.48 GHz 615 kHz/ Span 6.15 MHz

Date:

16.JUL.2018

13:24:36

Report No.: RSC180713001-0C

Page 61 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

EDR Mode (8-DPSK):

@Ref Lvl

20 dBm

Marker 1

Low Channel

[T1]
1.74 dBm
2.40187164 GHz

RBW
VBW
SWT

3 MHz
10 MHz
5 ms

RF Attt

Unit

20 dB

dBm

20

10.5 @B Offs

Y1 [lT1]

2.40187

1.

74 dBm|
164 GHz

la—

-20

-30]

-40

-50]

-60]

-70]

-80i

Center 2.402 GHz

610 kHz/

Date:

16.JuUL.2018

13:28:58

Span 6.1 MHz

@Ref Lvl

Marker 1

Middle Channel

[T1] RBW 3 MHz RF Attt 20 dB

20 dBm

3.52 dBm
2.44075867 GHz

VBW
SWT

10 MHz
S5 ms

Unit

20

10.5 @B Of fs¢

Yi[iT11]

EB
2.440759B867 G

-20]

-30]

-40]

-50]

-B0]

-70]

-80i

Date:

Center 2.441 GHz

16.JUL.2018

615

13:32:58

kHz/

Span 6.15 MHz
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High Channel

Marker 1 [T1] RBW 3 MHz RF Attt 20 dB
Ref Lvl 4.69 dBm VBUW 10 MHz

20 dBm 2.47978664 GHz SWT 5 ms Unit dBm

20
10.5 pB Of fsgt vi(iT1] 4.59 dBm| gy

2.47879B64 GHz

10|
1
Lt
| —— R

-10
-20
-30
-40
-50
-B60
-70
-80

Center 2.48 GHz 615 kHz/ Span 6.15 MHz

Date: 16.JUL.2018 13:34:20
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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.

Set RBW=100 kHz; VBW=300 kHz.

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.

Pow

Test Data
Environmental Conditions
Temperature: 27 °C
Relative Humidity: 58 %
ATM Pressure: 94.9 kPa

* The testing was performed by Tom Tang on 2018-07-16.

Test Result: Compliance. Please refer to the below plots:
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BDR Mode (GFSK):

Band Edge, Left Side

Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -45.16 dBm VBW 300 kHz
20 dBm 2.399931398 GHz SWT 5 s Unit dBm
20,
10.5 pB Of fsgt vo[iT1] -45. 16 dBn| py
2.39999198 GHz
10 TT(TTT] 3730 a8
L |2 a0204f09 GHo
0 /‘N\
-10)
15 OdiB \
-on) / \
b /\/ v\
[\
] I W
| VA
-50)
2 -
WWWWNWWMW W
-60)
-70]
-a0
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 16.JUL.201B 13:42:55
Band Edge, Right Side
Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -52.63 dBm VBW 300 kHz
20 dBm 2.4B502906 GHz SWT 5 s Unit dBm
20,
10.5 B Of fsgt v |[T1] -52.63 dB| g
248502806 GHz
10 12 148
VTTTT] 2799 dBm
L 2.47986[73 GHz
d /I‘"’\\
-10) / \
-20)
-30] /v \l\
40 / w\f \,\
75UNJ"V .,', 2
WL“;J\LA, AMANAANALAAAR AN
-60)
-70)
-a0l
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz
Date: 16.JUL.2018 13:39:28
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EDR Mode (r1/4-DQPSK):

Band Edge, Left Side

Marker 2 [T1] RBW 100 kHz RF Att 20 db
Ref Lvl -47.63 dBm VBW 300 kHz
20 dBm 2.39933138 GHz SWT 5 ms Unit dBm
20
10.5 fiB Of fsgt vo[iT1] -47.63 dBn|
2.35939/196 GHz
10 TTTTTI O 0T o8m
. [p-40204p08 &Hz
0 Jj\jv\n
r N
_op—ioggdp / \
-30 / \
40 /\NJ' \/
-50 )
W
-60
-70]
-80
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 16.JUL.2018 13:27:53
Band Edge, Right Side
Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -52.38 dBm VBW 300 kHz
20 dBm 2.48648798 GHz SWT 5 ms Unit dBm
20
10.5 {B Of fsgt vo|iT1] -52.98 dB| gy
>.4BB48[798 GHz
10 15 20480 . _
TITTT] I 0T a8
v ). 4B00E[E13 GHz
D [/ \
-10
-20
-30
o W1
T ,_
%Wwwmw
-B60]
-70
-a0
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz
Date: 16.JUL.2018 13:25:28
Report No.: RSC180713001-0C Page 66 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

EDR Mode (8-DPSK):

Band Edge, Left Side

Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -50.10 dBm VBW 300 kHz
20 dBm 2.359997595 GHz SWT 5 ms Unit dBm
20,
10.5 B Of fsgpt volrTt] -50]. 10 dBm
2.39997695 GHz
10 TT(TTT] —O TT o5
! 2.402040409 GHz
0 j/V’V\A
A
ool—2g1ads / \
30 /\// \\/\
~40 N W\\”‘J
B ! W/hw
-60
-70
-60
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 16.JUL.2018 13:30:183
Band Edge, Right Side
Marker 2 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -53.13 dBnm VBW 300 kHz
20 dBm 2.48755411 GHz SWT 5 ms Unit dBm
20,
10.5 @B Of fset volrTt] -53.13 dBm
| 2.48755(411 GHz
i heat T(TTT] P BEERE T
. a m|
L 2.47989479 BHz
3 [//\M\\
-10
-20
-30
oA /\rfU M
/‘/) 1T \m
I )
WWMMWM
60
-70
-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz
Date: 16.JUL.2018 13:34:45
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Hopping:

BDR Mode (GFSK):
Band Edge, Left Side

Marker 1 [T1] RBU 100 kHz  RF Att 20 dB
Ref Lvl -45.98 dBm VBW 300 kHz
20 dBm 2.39899800 GHz SWT 50 ms Unit dBm
20
10.5 §B Of fogt vi|IT1] -49.98 dBn|
2.39839800 GHz
10]
L D1 5.78 dBnm
0
-10
| 118355 | 14,42 HBm
-20
-30
-40
1
-50 -
4}kvdA,AvMﬂkﬁ,thM¢uk«w-4ul¢4w«~ﬁ} [T
-B60
-70
-80

patl (|7

Date:

Center 2.4 GHz
16.JUL.2018

15:00:47

Span 200 MHz

Band Edge, Right Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -47.48 dBm VBW 300 kHz
20 dBm 2.56626553 GHz SWT 50 ms Unit dBm
20
10.5 pB Of fsgt v (iT1] -47.48 dBm
2 . 5662653 GHz
HHAD211-13.98 HBm
-20
-30
40|
1
%M””V) L
-60
-70
-80
Center 2.4835 GHz 20 MHz/ Span 200 MHz
Date: 16.JUL.2018 15:05:37
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EDR Mode (1/4-DQPSK):

Band Edge, Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -48.43 dBm VBW 300 kHz
20 dBm 2.383973860 GHz SWT 50 ms Unit dBm
20
10.5 B Of fset V1IT1] -48.43 dBm A
2.39979960 GHz
10
D1 2.43 dBm
a
-10]
——>D02 |-17.57 dBm
-20]
-30]
-40
-50]
b oA~ A A DA A AR LVML,\,
-60]
-70
-80i
Center 2.4 GHz 20 MHz/ Span 200 MHz
Date: 16.JuUL.2018 15:15:51
Band Edge, Right Side
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -49.30 dBm VBW 300 kHz
20 dBm 2.57909118 GHz SWT 50 ms Unit dBm
20
10.5 §B Of fogt vi|IT1] -49.30 dBn|
2.57309118 GHz
10
[-D1 2.58 dBm
0
-10]
—>D2|[F17.41 HBm
-20]
-30]
-40]
1
-50]
W/\MJ MNKM
-B60
-70]
-80
Center 2.4835 GHz 20 MHz/ Span 200 MHz
Date: 16.JUL.2018 15:10:11
Report No.: RSC180713001-0C Page 69 of 70




Bay Area Compliance Laboratories Corp. (Chengdu)

EDR Mode (8-DPSK):

@Ref Lvl

20 dBm
20

Marker 1

Band Edge, Left Side

[T11 RBW
-47.43 dBm VBW
2.38973860 GHz SWT

100 kHz
300 kHz
50 ms

RF Att

Unit

20 dB

dBm

10.5 @B Offs

b

V1IT1]

.399796860 GHz

.49 dBm

o1 2.7

-20]

-17.3 d

Bm

-30]

-40

-50]

-60]

-70

-80i

Center 2.4 GHz

Date:

@Ref Lvl

20 dBm
20

16.JuUL.2018

Marker 1

20 MHz/

15:18:28

Band Edge, Right Side
[T1] RBW
-49.32 dBm VBW
2.55624543 GHz SWT

100 kHz
300 kHz
50 ms

RF Attt

Unit

Span 200 MHz

20 dB

dBm

10.5

B Offs¢

YifiTt1l

]

-49.32 dBm)
6524549 GHz

C
Ul

D1 2.48 dBm
0

-17.51
-20

-30]

-40]

lq—

-50]

-B0]

mk}an

-70]

-80i

Center 2.4835 GHz

Date:

16.JUL.2018

20 MHz/

15:20:48

***END OF REPORT****

Span 200 MHz

Report No.: RSC180713001-0C

Page 70 of 70




