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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | Mobile Tablet
EUT Model: | DT301A
FCCID: | YE38011
IC: | 7647A-8011
Rated Input Voltage: | DC 11.4V from battery or DC 19V from Adapter
Model: | A11-065N1A
Input: | 100-240V~1.7A, 50/60Hz
Output: | DC 19V, 3.42A 65W
External Dimension: | Length (28.5cm)*Width (20cm)*High (5.4cm)
Serial Number: | 171205015
EUT Received Date: | 2017.12.07

Adapter
Information

Objective

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

The tests were performed in order to determine the 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 and RSS-247,
Issue 2, February 2017, RSS-Gen Issue 4, November 2014 of the Innovation, Science and Economic
Development Canada.

Related Submittal(s)/Grant(s)

FCC Part 15C DTS submissions with FCC ID: YE38011.

FCC Part 15E NII submissions with FCC ID: YE38011.

FCC Part 22H, 24E, 27 PCB submissions with FCC ID: YE38011.

RSS-247 DTSs, RSS-247 LE-LAN, RSS-130, RSS-132, RSS-133, RSS-139 submissions with
IC: 7647A-8011.

Test Methodology

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

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

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB

Unwanted Emissions, radiated

30M~200MHz: 4.58 dB for Horizontal, 4.59 dB for Vertical
200M~1GHz: 4.83 dB for Horizontal, 5.85 dB for Vertical
1G~6GHz: 4.45 dB, 6G~26.5GHz: 5.23 dB

Unwanted Emissions, conducted +1.5 dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted 3.12 dB (150 kHz to 30 MHz)

Test Facility

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

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. : 897218,the FCC Designation No. : CN1220.

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

Description of Test Configuration

The system was configured for testing in engineering mode.

The device have a Bluetooth transmitter with BDR(GFSK), EDR(n/4-DQPSK&8DPSK) and a long range

hopping transmitter(FSK).

The long range hopping transmitter employs 76 channels as below table:

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)

0 2401.683 19 2419.185 38 2436.693 57 2454.201
1 2402.607 20 2420.107 39 2437.613 58 2455.121
2 2403.525 21 2421.029 40 2438.535 59 2456.041
3 2404.445 22 2421.949 41 2439.455 60 2456.963
4 2405.367 23 2422.869 42 2440.379 61 2457.887
5 2406.287 24 2423.789 43 2441.301 62 2458.808
6 2407.209 25 2424.713 44 2442.223 63 2459.73

7 2408.129 26 2425.633 45 2443.143 64 2460.652
8 2409.055 27 2426.557 46 2444.065 65 2461.572
9 2409.973 28 2427.477 47 2444.985 66 2462.492
10 2410.893 29 2428.399 48 2445.905 67 2463.414
11 2411.817 30 2429.321 49 2446.827 68 2464.336
12 2412.737 31 2430.245 50 2447.749 69 2465.256
13 2413.659 32 2431.165 51 2448.669 70 2466.178
14 2414.579 33 2432.085 52 2449.591 71 2467.100
15 2415.499 34 2433.007 53 2450.515 72 2468.020
16 2416.419 35 2433.927 54 2451.435 73 2468.944
17 2417.341 36 2434.847 55 2452.355 74 2469.866
18 2418.263 37 2435.771 56 2453.279 75 2470.788

Channel 0, 37 and channel 75 were tested.
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EUT Exercise Software

The software ' QRCT.exe' was use for Bluetooth test, which was provided by manufacturer. The maximum

power level was configured by the software as below table:

Test Software
Version QRCT exe
Test Frequency 2402MHz 2441MHz 2480MHz
GFSK 9 9 9
/4-DQPSK 9 9 9
8-DPSK 9 9 9

And the software ' wincom.exe' was use for long range hopping transmitter test, which was provided by
manufacturer. The maximum power level was configured by the software as below table:

Test Software .
. wincom.exe
Version
Test Frequency 2401.683 MHz 2435.771 MHz 2470.788 MHz
Power Level Setting 9 9 9

Equipment Modifications

No modification was made to the EUT.
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Local Support Equipment List and Details

Manufacturer Description Model Serial Number
Keenion Earphone KDM-911 6951812200215
TOSHIBA HDD DTP105 247BSYVUSRES

Support Cable List and Details

CaPle‘ Ehieidine Ferrite Core Lenzth From Port To
Description Type (m)
Earphone Cable No No 1.26 EUT Earphone
USB Cable yes No 1.0 EUT HDD
Block Diagram of Test Setup
1
l(—jllasrl;i «10cm~| EUT |<10cmq Adapter l
=
=
(£}
a
Non-Conductive Table 80
cm above Ground Plane Earphone
- 1.5 Meter -
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SUMMARY OF TEST RESULTS

Rules Description of Test

Result

FCC §15.247 (i) & §1.1310 &
§2.1093 RF Exposure
RSS-102 Clause 4

Compliance

FCC §15.247 (i) & §1.1310 &

RSS-102 Clause 4

§2.1091 Maximum Permissable Exposure (MPE) Compliance

Note

FCC§15.203 .
RSS-GEN Clause 8.3 Antenna Requirement

Compliance

FCC§15.207 (a)

RSS-Gen Clause 8.8 Conducted Emissions

Compliance

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

Spurious Emissions

Compliance

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

Compliance

FCC§15.247(a)(1)

RSS-247 Clause 5.1 b) Channel Separation Test

Compliance

FCC§15.247(a)(1)(iii)

RSS-247 Clause 5.1 d) Time of Occupancy (Dwell Time)

Compliance

FCC§15.247(a)(1)(iii) . .
RSS-247 Clause 5.1 d) Quantity of hopping channel Test

Compliance

FCC§15.247(b)(1)

RSS-247 Clause 5.4 b) Peak Output Power Measurement

Compliance

FCC§15.247(d)
RSS-247 Clause 5.5

Band Edges

Compliance

Note: the Long Range Hopping Transmitter was not for potable use, it is used for distance measurement when

fixed in the holder. Please refer to the use manual for detailly.
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FCC §15.247 (i) , §1.1310 & §2.1093& RSS-102 CLAUSE 4- RF EXPOSURE

Applicable Standard

According t0§15.247(i) and §1.1310, systems operating under the provisions of this section shall be operated
in a manner that ensure that the public is not exposed to radio frequency energy level in excess of the
Commission’s guideline.

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

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

Test Result

For Bluetooth:

Compliant, please refer to the SAR report: RDG171205015-20.
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FCC §15.247 (i) , §1.1310 , §2.1091& RSS-102 §4- 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 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.

According to RSS-102 § 4Table 4, RF Field Strength Limits for Devices Used by the General Public
(Uncontrolled Environment)

Tabhle 4: BEF Field Strength Limits for Devices Used by the General Public
(Uncontrolled Environment)

Frequency Range | Electric Field | Magnetic Field | Power Density |Reference Period
(MHz) {(V/m rms) {A'm rms) {(W/m") (minutes)
0.003-10°" 33 90 - Instantaneous™
0.1-10 - 0.73/ f - G
1.1-10 87/ _ i G
10-20 2746 0.0728 2 6
20-48 58.07/ f °F 0.1540/ f " 8944/ f %7 6
48-300 22.06 0.05852 1.201 6
300-6000 3.142 £ 217 1 0.008335 £ | 0.026197°% 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/ f -
150000-300000 0.158 f%° 421x10% 7% | 667x10°F 616000/ f -
Note: f is frequency in MHz.
*Based on nerve stimulation (INS).
** Based on specific absorption rate (SAE).
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Calculation Formula:

Prediction of power density at the distance of the applicable MPE limit:

S = PG/4nR? = 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);

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

> —l—<i
i 'S‘L".'n.'.'.j
Calculated Data:
For Mobile Use Condition:
Antenna Gain Tune-up Power . Power Density MPE Limit Ratio(Si/Siimiti)
Evaluation
Mode Frequency Distance FCC RSS- RSS-
(MHz) | (dBi) | (numeric) | (@Bm) | (mW) (mW/em?) | (W/m?) | 102 | Fcc
(cm) (mW/ecm”) 3 102
(W/m")
2402-
Bluetooth " 3 2.00 6 3.98 20 0.00 0.02 1.0 535 | 0.002 | 0.003
Long Range | 2401.683-
e e | ags | 164|146 17 | 5012 20 0.01 0.15 1.0 535 | 0015 | 0.027
WLAN 1 2410
2.4GHz i 14 | 138 20 | 100.00 20 0.03 027 1.0 537 | 0.027 | 0.051
Main Chain
WLAN 2412
24GHz i 3 2.00 20 | 100.00 20 0.04 0.40 1.0 537 | 0.040 | 0.074
Aux Chain
WLAN 5150
SGHzMain | ol | 498 | 315 148 | 3020 20 0.02 0.19 1.0 9.05 | 0.019 | 0.021
Chain
WLAN 5150
5GHz weso | 498 | 315 148 | 30.20 20 0.02 0.19 1.0 9.05 | 0.019 | 0.021
AuxChain
CDMA 850 | 824-849 | 04 | 1.10 24 | 251.19 20 0.05 0.55 0.55 258 | 0.100 | 0213
CDMA1900 11895100' 4 251 24 | 251.19 20 0.13 1.26 1.0 448 | 0.126 | 0.281
WCDMA | 1850-
s o1 4 251 23 | 199.53 20 0.10 1.00 1.0 448 | 0.100 | 0.223
“gcaf;“;" 824-849 | 04 | 1.10 23 | 199.53 20 0.04 0.44 0.55 258 | 0.079 | 0.169
1850-
LTEBand2 | o 4 251 | 239 | 24547 20 0.12 123 1.0 448 | 0123 | 0274
LTE Band 4 117715(;' 3 200 | 248 |302.00 20 0.12 120 1.0 424 | 0120 | 0283
LTEBand5 | 824-849 | 04 | 110 | 244 | 27542 20 0.06 0.60 0.55 258 | 0.109 | 0.233
LTE1§a“d 777-787 | 03 | 093 | 241 | 257.04 20 0.05 048 | 0518 | 247 | 0092 | 0.193
LTElf’and 704716 | 3.6 | 0.44 24 | 251.19 20 0.02 0.22 0.47 231 | 0.047 | 0.094
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The WLAN or Bluetooth and LTE, Long range transmitter can transmit simultaneously:
WLAN 2.4G band and 5G band can’t transmit simultaneously
WLAN and Bluetooth can’t transmit simultaneously

For FCC:

n

S

i
i 'S‘L".'n.‘.'.f

=SWLAN Main Chain-2.4/Slimit- WLAN Main Chain-2.4 T SWLAN Aux Chain-2.4/Stimit- WLAN Aux Chain-2.4 T Stong/Stimit-long T
ScpMA 1900/ Stimit-COMA 1900

=0.027+0.04+0.015+0.126
=0.208
<1.0

For RSS-102:

]
25
i 'S‘L".'n.‘.'.f

:SWLAN Main Chain—2.4/slimit— WLAN Main Chain-2.4 + SWLAN Aux Chain—2.4/Slimit— WLAN Aux Chain-2.4 + Slong/Slimit—long + SLTE Band
4/ Slimit—LTE Band 4

=0.051+0.074+0.027+0.283
=0.435
<1.0

Result: Compliance, The device meets MPE requirement for Devices Used by the General Public
(Uncontrolled Environment) at distance >20 cm.
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FCC §15.203 & RSS-GEN CLAUSE 8.3 - ANTENNA REQUIREMENT

Applicable Standard

According to FCC § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient
to comply with the provisions of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

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

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

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

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

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

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

Antenna Connector Construction

The EUT has one internal antenna arrangement for Bluetooth, the antenna gain is 3.0 dBi; one external
antenna with RP-SMA connector for Long Range Hopping Transmitter, the antenna gain is 1.64dBi, all of
them fulfill the requirement of this section. Please refer to the EUT photos.

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

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

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

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

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

The spacing between the peripherals was 10 cm.

The adapter was connected to the main LISN with 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
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

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

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

Corrected Amplitude & Margin Calculation

The basic equation is as follows:

Ve =Vr+Ac+ VDF

Herein,

V¢: corrected voltage amplitude

Vr: reading voltage amplitude

A_: attenuation caused by cable loss

VDF: voltage division factor of AMN or ISN

The “Margin” column of the following data tables indicates the degree of compliance within the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

Manufacturer Description Model N?ﬁ:‘lil?:r Cal};)::letion ngzl;;itzn
R&S EMI Test Receiver ESCS 30 830245/006 2016-12-11 2017-12-11
R&S LISN ESH2-Z5 892107/021 2017-09-25 | 2018-09-25
R&S Two-line V-network ENV 216 3560.6550.12 | 2016-12-08 | 2017-12-08
R&S Test Software EMC32 Version8.53.0 N/A N/A

Unknown Coaxial Cable C-NINJ-50 C-0200-01 2017-09-05 | 2018-09-05

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

Test Data

Environmental Conditions

Temperature: 24.8 °C
Relative Humidity: 40 %
ATM Pressure: 101.2 kPa

The testing was performed by Alex You on 2017-12-07.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Test Mode: Transmitting(Long Range Hopping Transmitter with High channel+r/4-DQOPSK high channel was

the worst)
AC120V, 60 Hz, Line:
80
70
60 Quasi-Péak Limit
X
% 401
g 301
20T
101
0 t t t ——— t t t +—t+—t i
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 30M
Frequency in Hz
P | e | P | e | Goo | Ve | ey | commen
0.151200 56.7 9.000 L1 11.2 9.2 65.9 Compliance
0.153629 56.6 9.000 L1 11.1 9.2 65.8 Compliance
0.158604 52.8 9.000 L1 11.1 12.7 65.5 Compliance
0.163741 51.7 9.000 L1 11.0 13.6 65.3 Compliance
0.166371 47.0 9.000 L1 11.0 18.1 65.1 Compliance
0.169044 43.7 9.000 L1 10.9 21.3 65.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.150000 353 9.000 L1 11.2 20.7 56.0 Compliance
0.157346 31.7 9.000 L1 11.1 23.9 55.6 Compliance
0.183065 32.1 9.000 L1 10.8 22.2 543 Compliance
0.227007 29.7 9.000 L1 10.5 22.9 52.6 Compliance
0.274848 22.7 9.000 L1 10.2 28.3 51.0 Compliance
0.465037 20.1 9.000 L1 9.9 26.5 46.6 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

AC120V, 60 Hz, Neutral:

80

70

Quasi-Peak Limit

501 9
% 401 2
% 301 *

201

101

0 ; ; —t—t——— ; ——t—t———— ; i

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

Frequency in Hz

Frequency QuasiPeak Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpVv) (kHz) (dB) (dB) (dBpv)
0.152410 57.2 9.000 N 11.1 8.7 65.9 Compliance
0.154858 554 9.000 N 11.1 10.3 65.7 Compliance
0.159873 543 9.000 N 11.0 11.2 65.5 Compliance
0.180171 50.3 9.000 N 10.8 14.2 64.5 Compliance
0.216409 42.9 9.000 N 10.5 20.1 63.0 Compliance
4.879149 325 9.000 N 9.8 23.5 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.152410 335 9.000 N 11.1 22.4 55.9 Compliance
0.157346 30.8 9.000 N 11.1 24.8 55.6 Compliance
0.187494 383 9.000 N 10.7 15.8 54.1 Compliance
0.204669 28.6 9.000 N 10.6 24.8 534 Compliance
0.230654 28.2 9.000 N 10.4 24.2 52.4 Compliance
22.351451 25.5 9.000 N 10.1 24.5 50.0 Compliance
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FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5&RSS-GEN
CLAUSE 8.10 - SPURIOUS EMISSIONS

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

EUT Setup

Below 1GHz:

Ant. Tow 1dm
Yariahle
EUT& = 3m - /

Support Units L

|

Turn Table

- .
o3 | =

Ground Plane

TestRﬁcaiUe;[:
\\
\\ I
-~ Mfrrloooa
© o9 ey
Above 1GHz:
Ame, Tow L4
EUT& K Lam
SuppurlUnil‘.a." . /_. ariahle
= 3m -] w, r

_Turn Table _¢,_[--,’
I

1.9m |
——

i

Ground Plane

Test Heceiver

[

The radiated emission Below 1GHz tests were performed in the 3 meters chamber test site, above 1GHz tests
were performed in the 3 meters chamber test site, using the setup accordance with the ANSI C63.10-2013.
The specification used was the FCC 15.209, and FCC 15.247 limits and RSS-247 Clause 5.5, RSS-GEN
Clause 8.10 limits.

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

The spacing between the peripherals was 10 cm.
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Report No.: RDG171205015-00A

EMI Test Receiver & Spectrum Analyzer Setup

The system was investigated from 30 MHz to 25 GHz.

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

following configurations:

Frequency Range RBW Video B/W IF B/'W Measurement
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
IMHz 3 MHz / PK
Above 1 GHz
1MHz 10 Hz / AV

Test Procedure

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

installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz - 1 GHz, peak and average
detection modes for frequencies above 1 GHz.

Test Equipment List and Details

a_or Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 100224 2017-09-01 | 2018-09-01
Sunol Antenna JB3 A060611-1 | 2017-11-10 | 2018-11-10
Sciences
HP Amplifier 8447D 2727A05902 | 2017-09-05 | 2018-09-05
R&S Spectrum Analyzer E4440A SG43360054 | 2017-12-08 | 2018-12-08
ETS-Lindgren Horn Antenna 3115 000 527 35 2016-01-05 | 2019-01-04
MITEQ Amplifier AFSPO0IOIS00- 1 2001271 | 2017-09-05 | 2018-09-05
Ducommun 1007726-02
Technolagies Horn Antenna ARH-4223-02 1304 2016-11-18 | 2019-11-18
Quinstar Amplifier QLW-18405536-JO | 15964001001 | 2017-06-27 | 2018-06-27
Unknown Coaxial Cable C-NJINJ-50 C-0400-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2017-09-05 | 2018-09-05
Farad Test Software EZ-EMC V1.1.4.2 N/A N/A
Chengdu Ouli Ba“dFIi{l‘:i‘r"’“"“ 2400-2483.5 002 2017-09-05 | 2018-09-05

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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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: 20.1~26.8 °C
Relative Humidity: 30.8~37 %
ATM Pressure: 102~102.2 kPa

* The testing was performed by Sunny Cen & Kakaxi Chen from 2017-12-15 to 2017-12-18.
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Report No.: RDG171205015-00A

Test Mode: Transmitting

1) 30MHz-1GHz((Long Range Hopping Transmitter with High channel+r/4-DOPSK high channel was the

worst)
Horizontal:
80.0 dBuV/m
Limit1: —_—
Margin:
30 2 3

-20

30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

(MHz) (dBpV) (dB/m) @Bpv/m) | (@BRV/m) (15
30.9700 24.45 QP 0.35 24.80 40.00 15.20
97.9000 36.32 QP -9.02 27.30 43.50 16.20
122.1500 32.79 QP -4.79 28.00 43.50 15.50
183.2600 33.81 QP -8.01 25.80 43.50 17.70
205.5700 32.35 QP -7.05 25.30 43.50 18.20
504.3300 31.21 QP -0.91 30.30 46.00 15.70

Page 22 of 93




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Vertical:
800 dBu¥/m
Limit1: —_—
M argin:

-20

~
<.
{

A

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

(MHz) (dBpV) (dB/m) @Bpv/my | (@BRV/m) (€15
33.8800 31.85 QP -1.85 30.00 40.00 10.00
99.8400 37.65 QP -8.25 29.40 43.50 14.10
144.4600 31.80 QP -6.40 25.40 43.50 18.10
185.2000 30.46 QP -7.96 22.50 43.50 21.00
272.5000 25.13 QP -3.83 21.30 46.00 24.70
361.7400 25.00 QP -2.90 22.10 46.00 23.90
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2)1GHz-25GHz:

BDR Mode (GFSK):

Receiver Rx Antenna Cable | Amplifier | Corrected . 7
Frequency 3 q . Limit Margin
(MHz) Reading Detector Polar | Factor loss Gain Amplitude (dBpV/m) (dB)
(dBpv) (H/V) | (dB/m) | (dB) (dB) (dBpV/m)
Low Channel: 2402 MHz
2402.00 66.38 PK H 28.10 1.80 0.00 96.28 N/A N/A
2402.00 56.13 AV H 28.10 1.80 0.00 86.03 N/A N/A
2402.00 65.34 PK \ 28.10 1.80 0.00 95.24 N/A N/A
2402.00 55.06 AV \Y 28.10 1.80 0.00 84.96 N/A N/A
2390.00 24.57 PK H 28.08 1.80 0.00 54.45 74.00 19.55
2390.00 13.42 AV H 28.08 1.80 0.00 433 54.00 10.7
4804.00 48.26 PK H 3291 3.17 37.20 47.14 74.00 26.86
4804.00 34.74 AV H 32.91 3.17 37.20 33.62 54.00 20.38
7206.00 47.46 PK H 35.74 4.82 37.23 50.79 74.00 23.21
7206.00 33.52 AV H 35.74 4.82 37.23 36.85 54.00 17.15
5918.50 45.52 PK H 34.27 3.80 37.24 46.35 74.00 27.65
5918.50 33.68 AV H 34.27 3.80 37.24 34.51 54.00 19.49
Middle Channel: 2441 MHz
2441.00 67.39 PK H 28.18 1.82 0.00 97.39 N/A N/A
2441.00 57.28 AV H 28.18 1.82 0.00 87.28 N/A N/A
2441.00 65.76 PK \ 28.18 1.82 0.00 95.76 N/A N/A
2441.00 55.43 AV \Y 28.18 1.82 0.00 85.43 N/A N/A
4882.00 48.15 PK H 33.06 3.27 37.21 47.27 74.00 26.73
4882.00 34.29 AV H 33.06 3.27 37.21 3341 54.00 20.59
7323.00 47.44 PK H 36.04 4.62 37.38 50.72 74.00 23.28
7323.00 33.58 AV H 36.04 4.62 37.38 36.86 54.00 17.14
5899.00 46.47 PK H 34.26 3.79 37.22 473 74.00 26.7
5899.00 33.45 AV H 34.26 3.79 37.22 34.28 54.00 19.72
6125.00 46.58 PK H 34.28 4.06 37.27 47.65 74.00 26.35
6125.00 33.34 AV H 34.28 4.06 37.27 3441 54.00 19.59
High Channel: 2480 MHz

2480.00 67.57 PK H 28.26 1.84 0.00 97.67 N/A N/A
2480.00 57.13 AV H 28.26 1.84 0.00 87.23 N/A N/A
2480.00 65.83 PK \ 28.26 1.84 0.00 95.93 N/A N/A
2480.00 55.49 AV \Y 28.26 1.84 0.00 85.59 N/A N/A
2483.50 25.73 PK H 28.27 1.84 0.00 55.84 74.00 18.16
2483.50 13.64 AV H 28.27 1.84 0.00 43.75 54.00 10.25
4960.00 48.42 PK H 33.22 3.23 37.25 47.62 74.00 26.38
4960.00 34.85 AV H 33.22 3.23 37.25 34.05 54.00 19.95
7440.00 47.74 PK H 36.34 4.41 37.52 50.97 74.00 23.03
7440.00 33.53 AV H 36.34 4.41 37.52 36.76 54.00 17.24
5985.00 46.49 PK H 34.29 3.82 37.31 47.29 74.00 26.71
5985.00 33.37 AV H 34.29 3.82 37.31 34.17 54.00 19.83

Page 24 of 93




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

EDR Mode (n/4-DQPSK):

Receiver Rx Antenna Cable | Amplifier | Corrected - .
Frequency Reading Polar | Factor loss Gain Amplitude lel/t Margin
M2 aguyy | Deeor | gy | @m) | @B) | @B) | @Buvim) | @RV | @D
Low Channel: 2402 MHz
2402.00 67.13 PK H 28.10 1.80 0.00 97.03 N/A N/A
2402.00 57.02 AV H 28.10 1.80 0.00 86.92 N/A N/A
2402.00 64.54 PK \Y 28.10 1.80 0.00 94.44 N/A N/A
2402.00 54.49 AV \% 28.10 1.80 0.00 84.39 N/A N/A
2390.00 25.82 PK H 28.08 1.80 0.00 55.7 74.00 18.3
2390.00 13.37 AV H 28.08 1.80 0.00 43.25 54.00 10.75
4804.00 48.18 PK H 32.91 3.17 37.20 47.06 74.00 26.94
4804.00 34.83 AV H 32.91 3.17 37.20 33.71 54.00 20.29
7206.00 47.57 PK H 35.74 4.82 37.23 50.9 74.00 23.1
7206.00 33.69 AV H 35.74 4.82 37.23 37.02 54.00 16.98
5965.00 46.51 PK H 34.29 3.82 37.29 47.33 74.00 26.67
5965.00 33.39 AV H 34.29 3.82 37.29 34.21 54.00 19.79
Middle Channel: 2441 MHz
2441.00 67.78 PK H 28.18 1.82 0.00 97.78 N/A N/A
2441.00 57.46 AV H 28.18 1.82 0.00 87.46 N/A N/A
2441.00 65.38 PK \Y 28.18 1.82 0.00 95.38 N/A N/A
2441.00 55.27 AV \% 28.18 1.82 0.00 85.27 N/A N/A
4882.00 48.29 PK H 33.06 3.27 37.21 47.41 74.00 26.59
4882.00 34.51 AV H 33.06 3.27 37.21 33.63 54.00 20.37
7323.00 47.61 PK H 36.04 4.62 37.38 50.89 74.00 23.11
7323.00 33.51 AV H 36.04 4.62 37.38 36.79 54.00 17.21
5899.00 46.57 PK H 34.26 3.79 37.22 47.4 74.00 26.6
5899.00 33.61 AV H 34.26 3.79 37.22 34.44 54.00 19.56
6125.00 46.77 PK H 34.28 4.06 37.27 47.84 74.00 26.16
6125.00 33.53 AV H 34.28 4.06 37.27 34.6 54.00 19.4
High Channel: 2480 MHz

2480.00 68.02 PK H 28.26 1.84 0.00 98.12 N/A N/A
2480.00 57.84 AV H 28.26 1.84 0.00 87.94 N/A N/A
2480.00 65.38 PK \Y 28.26 1.84 0.00 95.48 N/A N/A
2480.00 55.16 AV \% 28.26 1.84 0.00 85.26 N/A N/A
2483.50 25.93 PK H 28.27 1.84 0.00 56.04 74.00 17.96
2483.50 13.86 AV H 28.27 1.84 0.00 43.97 54.00 10.03
4960.00 48.28 PK H 33.22 3.23 37.25 4748 74.00 26.52
4960.00 34.84 AV H 33.22 3.23 37.25 34.04 54.00 19.96
7440.00 47.39 PK H 36.34 4.41 37.52 50.62 74.00 23.38
7440.00 33.73 AV H 36.34 4.41 37.52 36.96 54.00 17.04
5985.00 46.67 PK H 34.29 3.82 37.31 4747 74.00 26.53
5985.00 33.29 AV H 34.29 3.82 37.31 34.09 54.00 19.91
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2EDR Mode (8-DPSK):
Receiver Rx Antenna Cable | Amplifier | Corrected - .
Frequency Reading Polar | Factor loss Gain Amplitude d]%“{l;l/t M?ﬁ.;gm
(MHz) (dBpV) Detector (H/V) | (dB/m) (dB) (dB) (dBpV/m) (dBpV/m) (dB)
Low Channel: 2402 MHz
2402.00 66.19 PK H 28.10 1.80 0.00 96.09 N/A N/A
2402.00 56.32 AV H 28.10 1.80 0.00 86.22 N/A N/A
2402.00 63.35 PK \Y% 28.10 1.80 0.00 93.25 N/A N/A
2402.00 54.26 AV \ 28.10 1.80 0.00 84.16 N/A N/A
2390.00 25.64 PK H 28.08 1.80 0.00 55.52 74.00 18.48
2390.00 13.84 AV H 28.08 1.80 0.00 43.72 54.00 10.28
4804.00 48.56 PK H 32.91 3.17 37.20 47.44 74.00 26.56
4804.00 34.54 AV H 32.91 3.17 37.20 33.42 54.00 20.58
7206.00 47.59 PK H 35.74 4.82 37.23 50.92 74.00 23.08
7206.00 33.63 AV H 35.74 4.82 37.23 36.96 54.00 17.04
5965.00 46.42 PK H 34.29 3.82 37.29 47.24 74.00 26.76
5965.00 33.52 AV H 34.29 3.82 37.29 34.34 54.00 19.66
Middle Channel: 2441 MHz
2441.00 68.39 PK H 28.18 1.82 0.00 98.39 N/A N/A
2441.00 58.26 AV H 28.18 1.82 0.00 88.26 N/A N/A
2441.00 65.43 PK \% 28.18 1.82 0.00 95.43 N/A N/A
2441.00 55.23 AV \% 28.18 1.82 0.00 85.23 N/A N/A
4882.00 48.44 PK H 33.06 3.27 37.21 47.56 74.00 26.44
4882.00 34.68 AV H 33.06 3.27 37.21 33.8 54.00 20.2
7323.00 47.49 PK H 36.04 4.62 37.38 50.77 74.00 23.23
7323.00 33.55 AV H 36.04 4.62 37.38 36.83 54.00 17.17
5899.00 46.26 PK H 34.26 3.79 37.22 47.09 74.00 26.91
5899.00 33.36 AV H 34.26 3.79 37.22 34.19 54.00 19.81
6125.00 46.54 PK H 34.28 4.06 37.27 47.61 74.00 26.39
6125.00 33.43 AV H 34.28 4.06 37.27 34.5 54.00 19.5
High Channel: 2480 MHz
2480.00 67.68 PK H 28.26 1.84 0.00 97.78 N/A N/A
2480.00 57.49 AV H 28.26 1.84 0.00 87.59 N/A N/A
2480.00 65.54 PK \% 28.26 1.84 0.00 95.64 N/A N/A
2480.00 55.38 AV \Y% 28.26 1.84 0.00 85.48 N/A N/A
2483.50 25.46 PK H 28.27 1.84 0.00 55.57 74.00 18.43
2483.50 13.79 AV H 28.27 1.84 0.00 43.9 54.00 10.1
4960.00 48.54 PK H 33.22 3.23 37.25 47.74 74.00 26.26
4960.00 34.78 AV H 33.22 3.23 37.25 33.98 54.00 20.02
7440.00 47.74 PK H 36.34 441 37.52 50.97 74.00 23.03
7440.00 33.71 AV H 36.34 441 37.52 36.94 54.00 17.06
5985.00 46.36 PK H 34.29 3.82 37.31 47.16 74.00 26.84
5985.00 33.44 AV H 34.29 3.82 37.31 34.24 54.00 19.76
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Worst plots(n/4-DQPSK High channel)
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100.0 dBu¥/m
Limit1: —_—
Limit2- —
Fundamental
Test with Band

Rejection Filter

50

0.0

1000.000 1900.00 2800.00 3700.00 4600.00 5500.00

100.0  dBu¥/m

6400.00

7300.00

8200.00

10000.00

MHz

Limit1:
Limit2:

1

il

) WM g

P,

0.0
10000.00010800.00 11600.00  12400.00 13200.00 14000.00 14800.00 15600.00  16400.00 18000.00 MHz
100.0  dBu¥/m
Limit1: —_
Limit2: —_—
1
N P b | iyt WW
B e T e L o ¥
0o
18000.00018850.00 19700.00  20550.00 21400.00 22250.00 23100.00 23950.00  24800.00 26500.00 MHz

Page 27 of 93




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Vertical
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Long Range Hopping Transmitter:

Receiver Rx Antenna Cable | Amplifier | Corrected A ]
Frequency A . . Limit Margin
(MHz) Reading Detector Polar | Factor loss Gain Amplitude (dBpV/m) (dB)
(dBpv) (H/V) (dB) (dB) (dB) (dBpV/m)
Low Channel: 2401.683 MHz
2401.683 74.32 PK H 28.10 1.80 0.00 104.22 N/A N/A
2401.683 73.54 AV H 28.10 1.80 0.00 103.44 N/A N/A
2401.683 79.65 PK \Y 28.10 1.80 0.00 109.55 N/A N/A
2401.683 78.70 AV \Y 28.10 1.80 0.00 108.60 N/A N/A
2390.000 29.80 PK \Y 28.08 1.80 0.00 59.68 74.00 14.32
2390.000 13.32 AV \Y% 28.08 1.80 0.00 43.20 54.00 10.80
4803.366 47.22 PK \ 3291 3.16 37.20 46.09 74.00 2791
4803.366 35.69 AV \Y 3291 3.16 37.20 34.56 54.00 19.44
7205.049 54.24 PK \Y 35.73 4.82 37.23 57.56 74.00 16.44
7205.049 47.35 AV \Y 35.73 4.82 37.23 50.67 54.00 3.33
4659.000 46.54 PK \ 32.62 3.06 37.10 45.12 74.00 28.88
4659.000 35.71 AV \Y 32.62 3.06 37.10 34.29 54.00 19.71
Middle Channel: 2435.771 MHz
2435.771 75.42 PK H 28.17 1.82 0.00 105.41 N/A N/A
2435.771 74.61 AV H 28.17 1.82 0.00 104.60 N/A N/A
2435.771 81.64 PK \ 28.17 1.82 0.00 111.63 N/A N/A
2435.771 80.01 AV \ 28.17 1.82 0.00 110.00 N/A N/A
4871.542 46.87 PK \Y 33.04 3.26 37.21 45.96 74.00 28.04
4871.542 35.49 AV \Y 33.04 3.26 37.21 34.58 54.00 19.42
7307.313 55.46 PK \Y 36.00 4.65 37.36 58.75 74.00 15.25
7307.313 47.86 AV \Y 36.00 4.65 37.36 51.15 54.00 2.85
5123.000 46.85 PK \Y 33.50 3.54 37.36 46.53 74.00 27.47
5123.000 36.57 AV \Y% 33.50 3.54 37.36 36.25 54.00 17.75
High Channel: 2470.788 MHz

2470.788 74.37 PK H 28.24 1.84 0.00 104.45 N/A N/A
2470.788 73.54 AV H 28.24 1.84 0.00 103.62 N/A N/A
2470.788 83.22 PK \% 28.24 1.84 0.00 113.30 N/A N/A
2470.788 81.71 AV \% 28.24 1.84 0.00 111.79 N/A N/A
2483.500 26.75 PK \% 28.27 1.84 0.00 56.86 74.00 17.14
2483.500 13.91 AV \% 28.27 1.84 0.00 44.02 54.00 9.98
4941.576 46.59 PK \Y% 33.18 3.25 37.23 45.79 74.00 28.21
4941.576 35.79 AV \% 33.18 3.25 37.23 34.99 54.00 19.01
7412.364 57.68 PK \% 36.27 4.46 37.49 60.92 74.00 13.08
7412.364 50.45 AV \Y% 36.27 4.46 37.49 53.69 54.00 0.31
4566.000 46.69 PK \% 32.43 3.07 37.13 45.06 74.00 28.94
4566.000 35.58 AV \Y% 32.43 3.07 37.13 33.95 54.00 20.05
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Worst plots(High channel)
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Vertical
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

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

Applicable Standard
According to FCC §15.247(a) (1)&RSS-247 Clause 5.1 b)

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

o Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

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

Test Procedure

1. Setthe 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: 22.5~25.5°C
Relative Humidity: 32~49 %
ATM Pressure: 101.4~102.9 kPa

* The testing was performed by Andy Huang on 2017-12-04 and 2018-01-23.
Test Result: Compliance.

Please refer to following tables and plots

Page 32 of 93




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Test Mode: Transmitting

Frequency Sl Limit
Mode Channel Separation
(MHz) (MHz) (MHz)
Low 2402 0.996 0.59
BDR Middle 2441 1.000 0.59
(GFSK) - - -
High 2480 1.000 0.59
Low 2402 1.000 0.85
EDR -
(n/4-DQPSK) Middle 2441 1.004 0.84
High 2480 1.004 0.85
Low 2402 1.004 0.81
EDR -
(8-DPSK) Middle 2441 1.000 0.81
High 2480 1.004 0.81

Note: Limit= (2/3) x 20dB bandwidth

BDR Mode (GFSK):

®

Low Channel

*RBW 30 kHz
*VBW 100 kHz
SWT 2.5 ms

Delta 2 [T1 ]
-0.16 dB
996.000000000 kHz

Ref 20 dBm “Att 30 dB

20 Offfet 0.5 dB Marker] 1 [T1 I

2| 66 dBm
10 401996b00 _GH
R 1 2
iAxn N A
B / \Y4 \/\v\\\\ / \v4 \/\V\“\\ LV
p ) \'\,.,\ /4/\/ ) \\’\'\,\
~20
30
308
|40 AC

-—50

--60

--70

-80

Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 21:59:23
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
Middle Channel
@ “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz -0.02 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
3114 dBm
-10 440096D00 GH
1 2
1 PK]
o A A
| / — o / 7 \4 LVL
--10 AN AN \s
-30
3DB
|40 AC
--50
--60:
—-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 4.DEC.2017 21:34:46
High Channel
® “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz -0.01 dB
Ref 20 dBm ~“Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offget 0.% dB Marker| 1 [T1 |I
3f24 dBm
-10 2l 478092ba0 Gu
1 PK] l 2
. A A
L ( / A 7 / A"} A\ LvL
| _10 N, AN
--30
3DB
|_40 AC
—-50
--60
--70
-80
Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 21:38:15
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.. RDG171205015-00A

Bay Area Compliance Laboratories Corp. (Dongguan) Report No
EDR Mode (n/4-DQPSK):
Low Channel
@ “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz 0.07 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 ||
1173 dBm
-10 401996H00 GH
1 2

NANZAT S

o

NAZAY YR

-—-20

--30

--40

3DB
AC

--50

--60

--70

-80

Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 21:44:55
.
Middle Channel
@ “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz -0.02 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offfet 0.5 dB Marker| 1 [T1 ]I
2[17 dBm

-10 440922000 GH

1 PK] 1 2

--10

WAZAY=pw

M

NAZAY PR

-—20

--30

--40

3DB
AC

--50

--60

--70

-80

Center 2.4415 GHz

Date: 4.DEC.2017 21:43:08

200 kHz/

Span 2 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
High Channel
® “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.04 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offpet O0.% dB Marker| 1 [T1 ||
2133 dBm
-10. 2| a72992p00 GH
3 2
o A N
NAVZAY NAZAY
20
30
3DB
|_40 AC
50
60

--70

-80

Center 2.4795 GHz 200 kHz/ Span 2 MHz
Date: 4.DEC.2017 21:41:34
EDR Mode (8-DPSK):
Low Channel
® “RBW 30 kHz  Delta 2 [T1 ]
*VBW 100 kHz 1.00 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
0L 76 dBm
10 214019092000 GH
1 2
B ¥ a
—_\//\\,fh/ j”\’\ a /~”“v—v/\\~x\¢/w\\‘/\j /p\/d\r“/\fv\\/ﬁ
{0 v v
--20;
--30:
--40:
--50:
--60:
--70:
-80
Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 21:46:32

3DB
AC
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
Middle Channel
@ “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz 0.06 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.000000000 MHz
20 Offget 0.5 dB Marker| 1 [T1 |I
1f16 dBm
-10 440096000 GH
1 PK] 1 2
VAXH RIS a
s N
s f\wf\av AL f\f\f Al
--20:
30
3DB
|40 AC
L-50
60
—-70
-80
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 4.DEC.2017 21:55:26
High Channel
® “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz 0.07 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 1.004000000 MHz
20 Offget 0.% dB Marker| 1 [T1 |I
1129 dBm
-10 2l 478092ba0 Gu
1 PK] 1 2
vAXH RIS X a
ﬂ\/\/\/ \/V-\ ‘-—\[\,/\l/ \rA .
Pe%an /\’\f\ A Ve f\wf AN
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Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 21:57:08
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
Long Range Hopping Transmitter:
Adjacent Chann‘e ! N
Test Frequency Channel Separation Limit
(MHz) (MHz) Result (MHz)
(MHz)
2402.607 2403.525 0.92 0.38
Low Channel
L 5 ]
L /1 ,/k FaX N

Center 2.403059 GHz

Date: 23.JAN.2018 17:40:39

200 kHz/

Span 2 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

FCC §15.247(a) (1) & RSS-247 CLUASE 5.1&RSS-GEN CLAUSE 6.6 —
BANDWIDTH TESTING

Applicable Standard

According to FCC §15.247(a) (1):

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

According to RSS-247 Clause 5.1 b):

b}  FHSs shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the
20 dB bandwidth of the hopping channel whichever is greater. Alternatively, FHSs operating in
the band 2400-2483 5 MHz may have hopping channel carrier frequencies that are separated by
25 kHz or two thirds of the 20 dB bandwidth of the hopping channel, whichever 1s greater,

provided that the systems operate with an output power no greater than 0.125 W,

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

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

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Test Data

Environmental Conditions

Temperature: 22.5~25.5°C
Relative Humidity: 32%
ATM Pressure: 101.4~102.9 kPa

* The testing was performed by Andy Huang on 2017-12-04 and 2018-01-23.
Test Result: Compliance.
Please refer to following tables and plots

Test Mode: Transmitting for BT3.0

. Frequency 20 d!S 99% occElpied
ode Channel Bandwidth Bandwidth
(Litsry) (MHz) (MHz)
Low 2402 0.88 0.86
Bl()é}g/{%de Middle 2441 0.88 0.86
High 2430 0.88 0.85
Low 2402 127 117
( 754D-RD34§§16<) Middle 2441 126 118
High 2430 127 .17
Low 2402 122 115
E(Ig_ll{)lglsog Middle 2441 122 115
High 2430 122 115
_ Low 2401.683 0.574 0.526
L°ngTI§:3§;§gfpmg Middle 2435771 0.567 0.535
High 2470.788 0.571 0.545
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
20dB Bandwidth:
BDR Mode (GFSK):
Low Channel
® *RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.26 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 876.000000000 kHz
20 Offpet O0.% dB Marker| 1 [T1 |I
-17|34 dBm
-10 401532b00 GH
Marker| 2 [T1 |I
D1 2.77 dBm =
uAXHIRINS
VAR vv\’\ CAUTII6PO0 GHZ| v
| _10 N M\
1 ”’/ i
p2 -}17.23GBm
20 /wfw A
I Vel AN
// 3DB
W\/. \\\\A/r\/“ e
-50
--60
-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 4_DEC.2017 19:47:57
Middle Channel
® “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.12 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 876.000000000 kHz
20 Offget O0.% dB Marker| 1 [T1 |I
-16/93 dBm
-10 2l 440532b00 GH
4 Marker| 2 [T1 ||
D1 3.07 dBm o7—dBm
uAXHRINS

AN

CZAA0992Po0

Cf

10 7

1
D2 —16.%;“&
L—20 -

W

v

--50

—-60.

--70

-80

Center 2.441 GHz

Date: 4.DEC.2017 20:08:43

200 kHz/

Span 2 MHz

3DB
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG171205015-00A

High Channel

® “RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.07 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 876.000000000 kHz
20 Offget O0.% dB Marker| 1 [T1 |I
-16[86 dBm
10 2| azos22h00 gz |
Marker| 2 [T1 ||
b1 3.32] dBm B
-0 v Z79996P00 GH
\\ - LVL
|10 A\ M,
Y [

. D2 —.1/6_6’1\3 \J\\
I A N
v A\ | ke

--50

—-60.

--70

-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 20:09:56

EDR Mode (n/4-DOPSK):
Low Channel
® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.31 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.266000000 MHz
20 Offget O0.% dB Marker| 1 [T1 |I
-19]00 dBm
-10 2l 401346h00 Gu
Marker| 2 [T1 ||
1]57 dBm
D1 1.57 dBi
0! /\[\\/ CAUT99APO0 GHZ| LvL
| 10 " o
;é i
—5 p2 -j18.43 fipm

o a /) \\ A
ES A AR

—-60.

--70

-80
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:12:12
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
Middle Channel

@ “RBW 30 kHz  Delta 1 [T1 ]

*VBW 100 kHz 0.84 dB

Ref 20 dBm “Att 30 dB SWT 5 ms 1.260000000 MHz
20 Offget 0.5 dB Marker| 1 [T1 |I

-18L80 dBm

-10 440346000 G

fom Marker| 2 [T1 ]I

- b1 2 d 2000 dBm

JJ\\/ W me—— ———
| A (n,
7
&/ L
D2 {18 dB
20

[ \
oL al/ [y

50 A

-—60

--70

-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:13:35

High Channel

® “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz 0.51 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 1.266000000 MHz
20 Offget 0.% dB Marker| 1 [T1 |I
-18[37 dBm
-10 2l azoz46boo cuz| M
Marker| 2 [T1 ||
1 PK]

18 dBm

AN Y
D2 717.82#\/"“ \l

s D1 2.18 dBm

--10

—-20.

/\WW// \\"‘”\z A o
Y Wl

50 -
--60:
--70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:15:08

Page 43 of 93




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

EDR Mode (8-DPSK):
Low Channel

@ “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz -0.25 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 1.218000000 MHz
20 Offket 0.5 dB Marker| 1 [T1 ]I
-19[ 08 dBm
~10 401323b00 cuz | I
Marker| 2 [T1 ||
B 0L 68 dBm
[VMAXH Iy, D1 0.68 dBm

N e I
| 10 M M an

D2 419.3

--30

MY N
o et/ Y/ W,

A
Ve ViRS
60
70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 4.DEC.2017 20:17:20
.
Middle Channel
@ “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.11 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.224000000 MHz
20 Offfet 0.5 dB Marker] 1 [T1 I
-19]01 dBm
-10 440 hoo cH
1 PK] Marker| 2 [T1 |I
UG | b1 1.01| dBm 1401 dBm

,\/\/J —AATO00PO0 GHZ| L1
A M \'\ Al

--10 /j V1
N
18.99 ABm.

o} D2 -

--30

ol VL
A Wy

Py
--60
--70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:18:41
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

®

Ref 20 dBm

“Att 30 dB

High Channel

“RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.56 dB
SWT 5 ms 1.224000000 MHz

20 Offpet O0.% dB

Marker| 1 [T1 ||
-18[85 dBm
2| 479382000 GH

Marker| 2 [T1 ||
1|23 dBm

A,/\N“‘[\JJ ANV

CA7T999APO0 GHZ| LvL

10

1 PK]

5 D1 1.23 dBm
—-10:
5 D2 -18.77 ;

--30

L/

\\ 3DB
Fal AC

MW{MJ

VAR

DA A b
o
L-60
70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 4.DEC.2017 20:19:48
Long Range Hopping Transmitter:
Low Channel
Ref 30 dBm Attt 30 dB SEWT 1
0 Dffzet 0.8 iE
L. =
o &
L. AN 7 f\\
Lo
[F-60
-70
Center 2.401683 GHz 200 kHz/ Span 2 MHz

Date: 23.JAN.2018 17:34:35
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG171205015-00A

@

8
¥

Date:

8
¥

Date:

Middle Channel

4]

<]

Center 2.435771 GHz

23.JAN.2018 17:31:50

200 kHz/

High Channel

Span 2 MHz

R

Center 2.470788 GHz

23.JAN.2018 17:30:50

200 kHz/

Span 2 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

99% Occupied Bandwidth:
BDR Mode (GFSK):

Low Channel

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 2.66 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.401996000 GHz
20 Offpet O0.% dB OBW860[. 000000Pp00 kHz
Temp 1| [T1 OB\]
10 =151 65 dBm
2|.401552p00 GHz
Temp 2| [T1 OBYV]
-0 fw\'\/ \Viv4 =I7F72 OB v
K 2|.402412p00 GHz

--10

= - \ﬁ“\m
I AV A8

L
3DB
b\ Fuﬁ”Ac

--20

--50

--60

—-70.

-80

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 19:48:07

.
Middle Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 3.01 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.441000000 GHz
20 Offket 0.5 dB 0BW860].000000p00 kHz
Temp 1] [T1 OBW]
10 15l 29 dBm
2| 440552po0 GH
L PK T 2 [T1 oB :
L o] e I
V A4 u =17 9 aBmT| v
V\m 2| 441412po0 GHz

M
o I

| 0 “\
o | ] W\
; e

--50

—-60.

--70

-80
Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 20:08:53
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

High Channel

® “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 3.31 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.479996000 GHz
20 Offfet 0.% dB oBW848|.000000p00 kHz
Temp 1| [T1 OBW]
10 —17l 02 dBm
2. 479556p00 GH
L PK T 2| [T1 oB :
. N emp 2| [T1 o8|
A v =IO 374 UBIT| LvL
\W\ 2|.480404p00 GHz
|10 AN "

o 2
d Y

A h
’ A e

--50

—-60.

--70

-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 4.DEC.2017 20:10:08

EDR Mode (n/4-DQPSK):
Low Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 1.59 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.402000000 GHz
20 Offket 0.5 dB oBw 1] 170000po0 mHz

Temp 1] [T1 OBW]

10 1 1 dBm

2[.401394p00 GH
Temp 2| [T1 OB\] :
B

N

--10

=ISTSZ 0B v
J\/\ﬂf/ . 402564p00 GHz
M\/\K

—-20.

0 J\V\/ \WVN
WWI K/\ o N

--50 v

—-60.

--70

-80
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:12:23
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

.
Middle Channel
@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 1.57 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.440988000 GHz
20 Offfet 0.5 dB oBw 1f 176000po0 MHz
Temp 1| [T1 OB
10 14175 dBm
2| 440388p00 GHz
1 P ] T 2| [T1 OB
) i 1
-0 i BS] =} oI
Jh{\“)j nﬁq 2| 441564p00 GHz
10 _I‘y /NN -‘/\l -
20 /-/? \
--30 / \\
W/ A\/M \‘\Iwn
M}N &/\ ot
uJ
L-60
--70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 4.DEC.2017 20:13:44
.
High Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 2.23 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.479994000 GHz
20 Offfet 0.5 dB oBw 1].176000po0 MHz
Temp 1] [T1 OBW]
10 14l 12 dem
— 2| 479388p00 GHz
) Temp 2| [T1 OB\]
-0 =1I3F23 dBm
/’\/“J\J\j\ﬁ// \/f\/"‘,\V\/\ 2|.480564p00 GHz
[
--10 K] “,kﬂ,
B /f \
B // \'\
L-40 !’\\/WJ ‘1/\-\)»\[/\\
‘."_’/\‘\'\“ A PN A
50 adAT
-60
--70
-80
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:15:18

3DB
AC

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

Report No.: RDG171205015-00A

EDR Mode (8-DPSK):

Low Channel

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 0.64 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.401994000 GHz
20 Offfet 0.% dB oBW 1].146000p00 MHz
Temp 1] [T1 OBW]
-10 —13lag dpm
S 2|.401418p00 GHz
. Temp 2| [T1 OB
- =TS 75 OB LvL
J\/\vm/\rd\ﬂ 2| 402564p00 GHz
| 10 AWM /N s
TV \4 A4
i N
20
--30
/J \_\ 3DB
| _40 n\‘\“f A AC
s AL /\/I \// \m o
--60
--70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 4.DEC.2017 20:17:31
.
Middle Channel
® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz 1.06 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.441000000 GHz
20 Offfet 0.% dB oBW 1].152000p00 MHz
Temp 1] [T1 OBW]
-10 —15l13 dem
S 2|. 440418p00 GHz
T Temp 2| [T1 OB
- =IAF ST OB L1
,1/\\ﬂ/ 2| 441570p00 GHz
| _10 S\ Ny a0
}]1"’ VNN TR
20
--30
3DB
| 40 .’\\M\fl/ \'\ A AC
U WL /M
--60
--70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:18:50
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

High Channel

@ *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 0.83 dBm
Ref 20 dBm *Att 30 dB SWT 5 ms 2.480006000 GHz
20 Offget O0.% dB OBW  1].152000p00 MHz
Temp 1| [T1 OBW]
10 =131 17 dem

2|.479418p00 GHz
L PK] Temp 2| [T1 OB\]
,

=TAF 73 OB v
“[\}\/ 2|.480570p00 GHz
--20 /’/
--30
] I
--40 UM/\LJ/ fn AC

—-60.

:

--70

-80

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 4.DEC.2017 20:19:59

Long Range Hopping Transmitter:

Low Channel

Center 2.401683 GHz 200 kHz/ Span 2 MHz

Date: 23.JAN.2018 17:32:50
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Middle Channel

Center 2.435771 GHz 200 kHz/ Span 2 MHz

Date: 23.JAN.2018 17:32:09

High Channel

8
¥

Center 2.470788 GHz 200 kHz/ Span 2 MHz

Date: 23.JAN.2018 17:29:46
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

FCC §15.247(a) (1) (iii) & RSS-247 CLAUSE 5.1 d) - QUANTITY OF
HOPPING CHANNEL TEST

Applicable Standard
According to FCC §15.247(a) (1) (iii) &RSS-247 Clause 5.1 d)

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

. L. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

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

Test Data

Environmental Conditions

Temperature: 22.5~25.5°C
Relative Humidity: 32~49 %
ATM Pressure: 101.4~102.9 kPa

* The testing was performed by Andy Huang on 2017-12-04 and 2017-12-20.
Test Result: Compliance.

Please refer to following tables and plots
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Test Mode: Transmitting

BDR Mode (GFSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15
Number of Hopping Channels
® *RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.46 dB

Ref 20 dBm “Att 30 dB SWT 10 ms 78.323000000 MHz

20 Offpet O0.% dB Marker| 1 [T1
3199 dBm

L10 2l 40123
1

crz| N

1

[T

0N

”MU"U Muﬂ"l\lun m

120

30

30B
_40 AC

+-50

--60:

--70.

-80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 4.DEC.2017 20:50:46
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
EDR Mode (7/4-DQPSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15
Number of Hopping Channels
@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.73 dB
Ref 20 dBm *Att 30 dB SWT 10 ms 78.323000000 MHz
20 Offget O0.% dB Marker| 1 [T1
3101 dBm
21 401 00 _GH

A M gt
u" VHUTEVE VY LvL

1

3DB

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 4.DEC.2017 21:05:17
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
EDR Mode (8-DPSK):
Frequency Range Number of Limit
(MHz) Hopping Channel
2400-2483.5 79 >15

Number of Hopping Channels

“RBW 100 kHz

Delta 1 [T1 ]

*VBW 300 kHz 0.78 dB

Ref 20 dBm *Att 30 dB SWT 10 ms 78.490000000 MHz
20 Offget O0.% dB Marker| 1 [T1

1166 dBm

10

2| 401670p00

GH

wl
l

1

Start 2.4 GHz

Date: 4.DEC.2017 21:09:01

8.35 MHz/

Stop 2.4835 GHz

LvL

3DB
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Long Range Hopping Transmitter:

2400-2483.5 75 =15
Number of Hopping Channels
® *RBW 1 kHz
pg ||||l|_| ||'||||“'|'||||'“||||“||“|“r|
l'IIIU 1HII||IIIIIlll’llllllllllmllll‘I!Ih'IIIHII!I! LA AR
‘ LI LU 1L ] | L L |
[\
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 20.DEC.2017 14:02:07
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

FCC §15.247(a) (1) (iii) - TIME OF OCCUPANCY (DWELL TIME)

Applicable Standard

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

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; the time of single pulses was tested.

Test Equipment List and Details

. L. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

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

Test Data

Environmental Conditions

Temperature: 22.5~25.5 °C
Relative Humidity: 32~49 %
ATM Pressure: 102.9~101.4 kPa

* The testing was performed by Andy Huang on 2017-12-04 and 2018-01-23.
Test Result: Compliance.

Please refer to following tables and plots
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Test Mode: Transmitting

BDR Mode (GFSK):

Pulse Dwell Limit
Mode Channel Width Time Result
(ms) s) &
Low 0.402 0.129 0.4 Compliance
DHI Middle 0.402 0.129 0.4 Compliance
High 0.402 0.129 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.668 0.267 0.4 Compliance
DH3 Middle 1.668 0.267 0.4 Compliance
High 1.674 0.268 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.920 0.311 0.4 Compliance
DHS5 Middle 2.930 0.313 0.4 Compliance
High 2.930 0.313 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s

DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -6.40 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 402.000000 ps
20 Offget 0.5 dB Marker| 1 [T1 |I
-48[99 dBm
L 10 14 _000D00 1
SGL
1 PRy RVUTVOUSIU RGP VNV
[CLRVRID TRG
ITRG -1.|6 di LvL
--10
—-20
--30
3DB
40 AC
t
50
il \ MME]MJIMM,MMMM
" | D U v
--70
-80
Center 2.402 GHz 100 ps/

Date: 4.DEC.2017 20:27:30
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

DH1: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -9.46 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 402.000000 ps
20 Offget O0.% dB Marker| 1 [T1 |I
-45120 dBm
10 14 _000p00 ¢
1 PKig [T A A
0
.

[TRG -3.[3 dBm

--10

—-20.

A

--50

Center 2.441 GHz 100 ps/

Date: 4.DEC.2017 20:27:36

DH1: High Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 7.55 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 402.000000 ups
20 Offget 0.% dB Marker| 1 [T1 |I
-50[51 dBm
10 16 000000 It
x [ VAMnnd VAN AV IHIMAANANA A
= TRG —O- o]
10
--20
--30 !
40 1
h
50 [J
--70
-80
Center 2.48 GHz 100 ps/

Date: 4.DEC.2017 20:27:51

SGL

TRG
LvVL

3DB

SGL

TRG
LvVL

3DB
AC
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG171205015-00A

DH3: Low Channel

@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz 5.46 dB
Ref 20 dBm *Att 30 dB SWT 3 ms 1.668000 ms
20 Offfet 0.5 dB Marker] 1 [T1 ]I
-491 02 dBm
~10 1 000000 11
SGL
A VAN
[CLRWR| Y TRG
alt RG —T.@ aBm Lvi
--10
--20
--30
3DB
L-40 AC
--50
--60
--70
-80
Center 2.402 GHz 300 ps/
Date: 4.DEC.2017 20:34:28
.
DH3: Middle Channel
@ RBW 1 MHz pelta 1 [T1 1
*VBW 3 MHz -1.14 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.668000 ms
20 Offpet O0.% dB Marker| 1 [T1
-48159 dBm
L10. 12 000000 11
SGL
1 PKi A A WAAAAAASAAA A A A4
I TR
TRG -2 [dBI LvL
+-10
+-20
--30:
3DB
|_40 AC
L
L IL
+-50
+-60
=~70:
-80
Center 2.441 GHz 300 ps/

Date: 4.DEC.2017 20:34:35
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
DH3: High Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -5.14 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.674000 ms
20 Offget 0.5 dB Marker| 1 [T1 |I
-50L73 dBm
~10 12 00000 4 A
SGL
- PK st A AADAAAMNAA A A AN A AN,
B TRG
ITRG -3.|1 d e
--10
20
30
3DB
|40 AC
L
--50
il itV
L6
70
-80

Center 2.48 GHz

Date: 4.DEC.2017 20:34:44

300 ps/

DHS5: Low Channel

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -14.16 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.920000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-42175 dBm
10 10 000000 11
1 PKig v TWINATMMG WW“
ICLRWR]
[TRG -1.[6 dim
10
--20
--30;
40
y
--50
AL
L
--60
--70
-80
Center 2.402 GHz 500 ps/

Date: 4.DEC.2017 20:38:17

SGL

TRG
LvVL
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG171205015-00A

DH5: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -0.66 dB

Ref 20 dBm *Att 30 dB SWT 5 ms 2.930000 ms

20 Offget O0.% dB Marker| 1 [T1 |I
-531 90 dBm

10 20 _000b00 1
SGL

1 PKig A Y
N

(TRG -2 |[dBm LvL

--10

—-20.

--30

3DB
--40

--50

bRty gl T T

—-60.

--70

-80
Center 2.441 GHz 500 ps/

Date: 4_.DEC.2017 20:38:24

DHS5: High Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz 1.04 dB

Ref 20 dBm *Att 30 dB SWT 5 ms 2.930000 ms

20 Offget 0.% dB Marker| 1 [T1 |I
-55156 dBm

10 20.000000
SGL

1 PKg ~ " AN AR A A A

cLRWR] TRG
[CLRWRYINY

TRG —O.[o o LVL

--10

—-20.

--30

3DB

__40 AC

--50

byl TR

—-60.

--70

-80
Center 2.48 GHz 500 ps/

Date: 4.DEC.2017 20:38:30
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

EDR Mode (7/4-DQPSK):
Pulse Dwell Limit
Mode Channel Width Time it Result
(s)
(ms) (s)
Low 0.408 0.131 0.4 Compliance
Middle 0.408 0.131 0.4 Compliance
2DHI High 0.410 0.131 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.674 0.268 0.4 Compliance
Middle 1.680 0.269 0.4 Compliance
2DH3 High 1.674 0.268 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
Low 2.920 0.311 0.4 Compliance
2DHS5 Mif:idle 2.930 0.313 0.4 Compl%ance
High 2.950 0.315 0.4 Compliance
Note: Dwell time=Pulse time (ms) % (1600/6/79) x31.6 s
2DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 7.57 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 408.000000 ps
20 Offpet O0.% dB Marker| 1 [T1 |I
-51}182 dBm
i!;al _ e AN U M N TR
L-10
L-50
g TATNRLTTENY

Center 2.402 GHz 100 ps/

Date: 4.DEC.2017 20:29:13
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

2DH1: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -0.03 dB

Ref 20 dBm *Att 30 dB SWT 1 ms 408.000000 us

20 Offget O0.% dB Marker| 1 [T1 |I
-491 57 dBm

10 16 _000p00
SGL

1 PKh
L PK] SRRV WV FTRT i o e
Lo

TRG —O- g d LVL

--10

—-20.

--30

3DB

il e Wi

Center 2.441 GHz 100 ps/

Date: 4.DEC.2017 20:29:20

2DH1: High Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -5.94 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 410.000000 ps
20 Offget 0.% dB Marker| 1 [T1 |I
-491 71 dBm
10 16.000Db00 1
" SG
L P raner A AP TAR PP
B TR
LVL
ITRG -3./5 dBm
--10:
--20
--30:
! 3DB
L_40 AC
--50: 1
--70:
-80
Center 2.48 GHz 100 ps/

Date: 4.DEC.2017 20:29:26
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
2DH3: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -2.51 dB
Ref 20 dBm *Att 30 dB SWT 3 ms 1.674000 ms
20 Offfet 0.5 dB Marker] 1 [T1 ||
-531 53 dBm
| 10 1 000000 1
SGL
ey AN Uihatl Mt Ao LM
(TRG -1.8 d LV
-_10
20
30
3DB
| _40 AC
--50:

AN

--60

L

--70

-80

Date: 4.DEC.2017

Center

2.402 GHz

20:35:26

300 ps/

2DH3: Middle Channel

@ RBW 1 MHz pelta 1 [T1 1
*VBW 3 MHz -3.36 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.680000 ms
20 Offpet O0.% dB Marker| 1 [T1
-55111 dBm
L10. 4000000 11
1 PKi I AN
v ’ M
= TRG —1-
+-10:
+-20:
--30:
+-40:
+-50:

|--60

AR

--70.

-80

Date:

Center

2.441 GHz

4.DEC.2017 20:36:23

300 ps/

TRG
LvVL
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

2DH3: High Channel

@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -3.46 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.674000 ms
20 Offget 0.5 dB Marker| 1 [T1 |I
-52[06 dBm
10 | Q00000 1
- e A A AN AN AP At
[CLRWR]
-0
TRG -2.[7 d
--10
20
--30.
--40
50
--60:
—-70
-80

Center 2.48 GHz

Date: 4.DEC.2017 20:36:31

300 ps/

2DHS: Low Channel

@ RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz 0.24 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.960000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-57}03 dBm
10 20 000000 11
1 Pk A U PR A A A ™
[CCRWR v ” -
ITRG -2.4 d
--10
--20
--30
--40
| _c0—]
--60
--70
-80
Center 2.402 GHz 500 ps/

Date: 4.DEC.2017 20:42:43

A
SGL

TRG
LvL

3DB
AC

fAT)

SGL

TRG
LvVL
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
2DHS5: Middle Channel
® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -11.32 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.930000 ms
20 Offget O0.% dB Marker| 1 [T1 |I
-441 80 dBm
10 20 000000 11
SGL
1 PKhs
| 0 S st (e s
TRG -2.J8 d VL
10
-—20;
30
3DB
| _40 L AC
y
50
--60:
—-70
-80

Center 2.441 GHz

500 ps/

Date: 4.DEC.2017 20:42:53

®

2DHS5: High Channel

RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -0.72 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.950000 ms
20 Offget 0.% dB Marker| 1 [T1 |I
-55|50 dBm
10 30000000 It
PPN AT A ARy
ITRG -3 |[dBm
--10
--20
--30
--40
--50
--60
--70
-80

Center 2.48 GHz

500 ps/

Date: 4.DEC.2017 20:43:23

[rA]

SGL

TRG
LvVL

3DB
AC
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

EDR Mode (8-DPSK):
Pulse Dwell Limit
Mode Channel Width Time it Result
(s)
(ms) )
Low 0.408 0.131 0.4 Compliance
Middle 0.408 0.131 0.4 Compliance
SDHI High 0.408 0.131 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/2/79 ) x31.6 s
Low 1.668 0.267 0.4 Compliance
Middle 1.674 0.268 0.4 Compliance
DH.
3DH3 High 1.668 0.267 0.4 Compliance
Note: Dwell time=Pulse time (ms) % (1600/4/79) x31.6 s
Low 2.930 0.313 0.4 Compliance
Middle 2.940 0.314 0.4 Compliance
3DHS5 - -
High 2.930 0.313 0.4 Compliance
Note: Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s
3DH1: Low Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -7.18 dB
Ref 20 dBm “Att 30 dB SWT 1 ms 408.000000 ps
20 Offpet O0.% dB Marker| 1 [T1 ||
-46176 dBm
10 14 000000 11
Lo WMW WMW TRG
ITRG -2.18 dBm- LVL

-—-10

--20

—-30.

’ 3DB
__40 AC

.r«.w«

ME
.

—-70.

P =

-80

Center 2.402 GHz 100 ps/

Date: 4.DEC.2017 20:30:06
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
3DH1: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]

*VBW 3 MHz -12.45 dB

Ref 20 dBm *Att 30 dB SWT 1 ms 408.000000 us
20 Offpet O0.% dB Marker| 1 [T1 ||

-45156 dBm

-10: 14 000000 11

[TRG -3.[2 dBm

--10

—-20.

--30

--40

--50

b

--70

-80

Center 2.441 GHz 100 ps/

Date: 4.DEC.2017 20:30:13

3DH1: High Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -12.62 dB
Ref 20 dBm *Att 30 dB SWT 1 ms 408.000000 ups
20 Offget 0.% dB Marker| 1 [T1 |I
-42189 dBm
10 14 000000 It
j1_PKIg
SRR |, ﬂ¢wwu¢wkﬂvdvuurl““»nhﬁv@

[TRG -2.[9 dBm

--10

—-20.

--30

]

]

iy

--70

-80

Center 2.48 GHz 100 ps/

Date: 4.DEC.2017 20:30:26

SGL

TRG
LvVL

3DB

SGL

TRG
LvVL

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

Report No

.. RDG171205015-00A

®

[ PK

Ref 20 dBm

RBW 1 MHz
“VBW 3 MHz

*Att 30 dB SWT 3 ms

3DH3: Low Channel

Delta 1 [T1 ]

6
1.668

.69
000

dB

20 Offpet O0.% dB

~10:

Marker]

1 [T1
-47
12 000

59
fala)

dBm

Lo

M LA

Mo ML LAA AR

TRG -2.pP dBm

--10:

-—-20

--30:

|40

--50

-—-60:

--70

-80

Center 2.402 GHz

Date: 4.DEC.2017 20:37:12

®

Ref 20 dBm

300 ps/

3DH3: Middle Channel

RBW 1 MHz
*VBW 3 MHz

*Att 30 dB SWT 3 ms

Delta 1 [T1 ]

-7

.45

1.674000

dB

20 Offpet O0.% dB

~10

Marker]

1 [T1
-46
18 000

80
fala)

dBm

MM
My

TRG -1 -

--10:

--20

--30.

40

--50

o

I-60

--70.

-80

Date:

Center 2.441 GHz

4.DEC.2017 20:37:18

300 ps/

SGL

TRG
LVL

3DB
AC

TRG
LvVL
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A
3DH3: High Channel
@ RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -9.67 dB
Ref 20 dBm “Att 30 dB SWT 3 ms 1.668000 ms
20 Offget 0.5 dB Marker| 1 [T1 |I
-431 83 dBm
10 12 _000boo 1 A
SGL
- PK
" PHAAANAAA O M M AAM i e
(TRG -3./6 dim e
--10
20
30
3DB
|40 AC
y
--50
60
—-70
-80

Center 2.48 GHz

Date: 4.DEC.2017 20:37:25

300 ps/

3DHS5: Low Channel

®

Ref 20 dBm *Att 30 dB

RBW 1 MHz Delta
*VBW 3 MHz
SWT 5 ms

1[T1]
-5

.48

2.930000

dB

20 Offpet O0.% dB

10

Marker]

1 [T1
-45
20 _000

I
91
alalal

dBm

Ay

o . Mwaditupianimnin st oyt bt

(TRG -1.8 d

--10

--20

—-30.

--40

--50

—-70.

-80

Center 2.402 GHz

Date: 4.DEC.2017 20:44:05

500 ps/

fAT)

SGL

TRG
LvVL

Page 72 of 93




Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG171205015-00A

3DH5: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -1.67 dB

Ref 20 dBm *Att 30 dB SWT 5 ms 2.940000 ms

20 Offget O0.% dB Marker| 1 [T1 |I
-531 38 dBm

10 20 _000b00 1
SGL

. KA A A A A A PR A i e
Lo

LvVL

[TRG -3.[2 dBm

--10

—-20.

--30

3DB
--40

--50

Loty ] g

—-60.

--70

-80
Center 2.441 GHz 500 ps/

Date: 4.DEC.2017 20:44:13

3DHS5: High Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 12.69 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 2.930000 ms
20 Offget 0.% dB Marker| 1 [T1 |I
-56158 dBm
10 20.000D00 1
" SGL
j1_PKIg st e W s
ot Aren iy
=0. TRG—O-js ¢ LvL
--10
--20
--30
3DB
| _40 AC
A
--50
-60 u
--70
-80
Center 2.48 GHz 500 ps/

Date: 4.DEC.2017 20:44:22
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

Long Range Hopping Transmitter

Pulse Dwell Limit
Channel Width Time Result
(ms) ©) 5
Low 4.569 0.183 0.4 Compliance
Middle 4.567 0.183 0.4 Compliance
High 4.567 0.183 0.4 Compliance
Note:Hopping rate=100/s in total channels, which declared by manufacturer
Dwell time=Pulse time (s) x (100/76 ) x(0.4x76)

Low Channel

Center 2.401683 GHz 500 ps/

Date: 23.JAN.2018 17:46:44
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Middle Channel

® REW 1 MHz

Re 4 Em 15 SWT :
0 2 et iB
- Ex
L 50
F-60
=70
Center 2.435771 GHz 500 ps/

Date: 23.JAN.2018 17:45:30

High Channel

B

Center 2.470788 GHz 500 ps/

Date: 23.JAN.2018 17:48:59
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT

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

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
waltts

According to RSS-247 Clause 5.4 b)

b)  For FHSs operating in the band 2400-2483 5 MHz. the maximum peak conducted output power
shall not exceed 1.0 W if the hopset uses 73 or more hopping channels; the maximum peak
conducted output power shall not exceed 0.125 W 1f the hopset uses less than 73 hopping
channels. The e.1r.p. shall not exceed 4 W, except as provided mn section 5.4{e).

Test Procedure

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

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

3. Add a correction factor to the display.

Test Equipment List and Details

o Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

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

Test Data

Environmental Conditions

Temperature: 22.5~25.5°C
Relative Humidity: 32~49 %
ATM Pressure: 102.9~101.4 kPa

* The testing was performed by Andy Huang on 2017-12-04 and 2018-01-23.

Test Result: Compliance.
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Test Mode: Transmitting

Frequency Peak Conducted Limit
Mode Output power
(MHz) (dBm) (dBm)
2402 4.56 21
BDR Mode
(GFSK) 2441 492 21
2480 5.11 21
2402 5.23 21
EDR Mode
21
(n/4-DQPSK) 2441 5.66
2480 5.84 21
2402 4.89 21
EDR Mode
21
(3-DPSK) 2441 5.32
2480 55 21
Long Range 2401.683 15.07 21
Hopping 2435.771 15.61 21
Transmitter 2470.788 16.52 21

Note: The data above was tested in conducted mode.

BDR Mode (GFSK):
Low Channel
@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 4.56 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.401788800 GHz
20 Offpet O0.% dB
10
1
1 PK | X
iAxH | D
w0 e LVL
--10
20
--30
3DB
40 AC
50
--60
--70
-80
Center 2.402 GHz 440 kHz/ Span 4.4 MHz

Date: 4.DEC.2017 19:48:17
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Middle Channel
@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 4.92 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.440797600 GHz
20 Offpet 0.5 dB
10
1
1 PK] - L
VAXHIINS | I—
LVL
L-10
--20:
—-30
3DB
|40 AC
L-50
60
70
-80
Center 2.441 GHz 440 kHz/ Span 4.4 MHz
Date: 4.DEC.2017 20:09:03
High Channel
® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 5.11 dBm
Ref 20 dBm ~“Att 30 dB SWT 2.5 ms 2.479824000 GHz
20 Offget 0.% dB
A
10 - [ A ]
1 PK| -~ I
UAXHIRINS " E—
LvL
10
--20
—-30:
3DB
|_40 AC
50
L-60
—-70
-80
Center 2.48 GHz 440 kHz/ Span 4.4 MHz

Date: 4.DEC.2017 20:10:19
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EDR Mode (n/4-DQPSK):
Low Channel

@ *“RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 5.23 dBm

Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.401923800 GHz

20 Offget O0.% dB

L10

el -

10

-—-20

--30

3DB
-40 AC

--50

--60

--70

-80

Center 2.402 GHz 635 kHz/ Span 6.35 MHz

Date: 4.DEC.2017 20:12:34

.
Middle Channel
® *“RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 5.66 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.441113400 GHz
20 Offpet O0.% dB
10
T
1 PK] X
VAXA s et I

’/,»’” s~‘\\\\v

--10

-—20

--30

3DB
-40 AC

--50

--60

--70

-80

Center 2.441 GHz 630 kHz/ Span 6.3 MHz

Date: 4.DEC.2017 20:13:54
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High Channel

® “RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 5.84 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.480088900 GHz
20 Offget O0.% dB
1o .
N v
1 PK] |t |
o L |
-0
/“,,/’*’ | LVL
--10
-—20;
--30
3DB
__40 AC
--50
--60:
--70
-80
Center 2.48 GHz 635 kHz/ Span 6.35 MHz

Date: 4.DEC.2017 20:15:29

EDR Mode (8-DPSK):
Low Channel
® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 4.89 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.401707200 GHz
20 Offget O0.% dB
L10 0
1 PK] | Xrmerdrrrmncamm
] |\t I S
:i¢ﬂ“~»Jf~wvwww “’“—*Vﬂﬂ”‘*w»~“ LVL
--10
20
--30
3DB
| _40 AC
50
--60
--70
-80
Center 2.402 GHz 610 kHz/ Span 6.1 MHz

Date: 4.DEC.2017 20:17:41
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG171205015-00A

Middle Channel

*RBW 3 MHz Marker 1 [T1 ]

®

*VBW 10 MHz 5.32 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.440804800 GHz
20 Offget 0.5 dB
-10 T
1 PK] «_¢_~w-~w~—v!M~«,v~«~w,._~__“_w
o [ —
;*rwnfrvvf“ \~W“N““-\N
--10
--20
--30
--40
--50
--60
--70
-80
Center 2.441 GHz 610 kHz/ Span 6.1 MHz

Date: 4.DEC.2017 20:19:01

High Channel

*RBW 3 MHz
*VBW 10 MHz

Marker 1 [T1 ]
5.50 dBm

®

Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.479963400 GHz
20 Offget 0.% dB
~10 ]
T I N NN
L] —
-0
,‘«_,¢W*”'”””v e
--10
--20
--30
--40
--50
--60:
--70
-80
Center 2.48 GHz 610 kHz/ Span 6.1 MHz

Date: 4.DEC.2017 20:20:09

3DB
AC

3DB
AC
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Long Range Hopping Transmitter:
Low Channel

® MARKER 1

e A B 1B
& et iE

- Ex
i K *

[ S
C

-¢60

| -70

Center 2.401683 GHz 300 kHz/ Span 3 MHz

Date: 23.JAN.2018 17:20:50

Middle Channel

30 t dB
L- Ex
T ]
. —
B
L.
[-60
=70
Center 2.435771 GHz 300 kHz/ Span 3 MHz

Date: 23.JAN.2018 17:28:17
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High Channel

MARKER 1 “ REW 3 MHz
>.470610115 GHz VEW
50 dBm “Att 30 dB SWT 2.

T dB
oo Ex
h
| — |
T — ]
.
L 50
F-60
=70
Center 2.470788 GHz 300 kHz/ Span 3 MHz

Date: 23.JAN.2018 17:29:08
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171205015-00A

FCC §15.247(d) - BAND EDGES TESTING

Applicable Standard
According to FCC §15.247(d)

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

According to RSS-247 Clause 5.5

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

Test Procedure

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

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

3. Set RBW/ VBW of spectrum analyzer to 100/300 kHz with a convenient frequency span including 100
kHz bandwidth from band edge.

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

graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171205015-00A

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Reciever ESCI 100221 2017-08-04 2018-08-04
Unknown Coaxial Cable C-SJ00-0010 C0010/03 Each Time /

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

Test Data

Environmental Conditions

Temperature: 22.5~25.5 °C
Relative Humidity: 32~49 %
ATM Pressure: 102.9~101.4 kPa

* The testing was performed by Andy Huang from 2017-12-04 to 2018-01-03.

Test Result: Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

.. RDG171205015-00A

Single Channel:
BDR Mode (GFSK):

®

®

Report No
.
Band Edge, Left Side

*RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz -47 .99 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.397072000 GHz
20 Offget O0.% dB Marker| 1 [T1 |I

3l 95 dBm
-10 2| 401984b00 GH
1
ro LVL
10
-16.05¢iBm
--20 / \
--30
|40 AC
[ JMT“ ”“\u

v&ﬂmn#au‘rﬁ;rﬁtﬂwﬂqWwaMA e My

iy o
--60
70
-80

Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 4.DEC.2017 19:48:39
Band Edge, Right Side

*RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz -48.47 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.487644000 GHz
20 Offpet O0.% dB Marker| 1 [T1 |I

-15.48dBm

[P

~10

4152 dBm
480000000 GH,

-0

rX\

—-10.

I\

--20

--30

308
AC

d 7

-—60

--70

-80

Center 2.4835 GHz

Date: 4.DEC.2017 20:10:46

1.4 MHz/

Span 14 MHz
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EDR Mode (1/4-DOPSK):

.
Band Edge, Left Side
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -48.73 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.396048000 GHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
2| 84 dBm
-10 401840000 G
1 PK] 1
, W

b U LVL
N
-17.16¢iBm / \
-20
AN
/\/ \'\\ 308
| 40 A AC

™ N
ZWFWWWMMMM -*v'J/ N/\AW‘U

-—60

--70

-80
Center 2.4 GHz 800 kHz/ Span 8 MHz

Date: 4.DEC.2017 20:12:49

. .
Band Edge, Right Side
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -48.82 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.485852000 GHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
-16.41dBm 3|59 dBm
10 4799 00 Gu
1
Lo

--20

--30

/J 3DB
|40 N AC

-—60

--70

-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz

Date: 4.DEC.2017 20:15:49
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(Dongguan)

Report No

.. RDG171205015-00A

EDR Mode (8-DPSK):

®

Band Edge, Left Side

*RBW 100 kHz Marker 2 [T1 ]

“VBW 300 kHz -48.65 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.398976000 GHz
20 Offget 0.% dB Marker| 1 [T1 |I
1{86 dBm
10 21401840000 CH.
1
L ﬂKNw
[T
-18.14¢iBm / \
--20 / \
--40 v4
2
" N d N Iy
LTSIV FAW W P TP YAy BN 2T | W VAL Py
--60
-70
-80
Center 2.4 GHz 800 kHz/ Span 8 MHz
Date: 4.DEC.2017 20:17:56
. .
Band Edge, Right Side
@ *RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -48.66 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.485544000 GHz
20 Offget O0.% dB Marker| 1 [T1 |I
-17.42dBm 2| 58 dBm
10 A4280000000 GH.
R 1
o K
| _10 (f \\\
--20
--30 I\j
--40
sk A Y n I 4 N "
AV LAV A WA A AN LN LV e W"\W \v i
--60
--70
-80
Center 2.4835 GHz 1.4 MHz/ Span 14 MHz

Date: 4.DEC.2017 20:20:31

3DB
AC
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(Dongguan)

Report No.: RDG171205015-00A

Long Range Hopping Transmitter

®

Ref 30 dBm

“Att 40 dB

Band Edge, Left Side

*RBW 100 kHz
*VBW 300 kHz
SWT 2.5 ms

Marker 2 [T1 ]
-23.92 dBm
2.400000000 GHz

30 Offget 0.3 dB Markdr 1 [T1]]
14.66 dBm
oo 2.401817600 GHz
1
MAXH
10 / LVL
o
-5.34dgm \\
--10: p/
il ,
W ﬂ 3DB
L_30 il
NVW [ | JU II | ﬂ
W][} IR V
F--50:
f--60:
-70
Center 2.4 GHz 640 kHz/ Span 6.4 MHz
Date: 20.DEC.2017 13:35:03
. .
Band Edge, Right Side
<§g> “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -42.91 dBm
Ref 30 dBm “Att 40 dB SWT 10 ms 2.493558400 GHz
30 Offget 0.5 dB Markdr 1 [T1][]
-3.7pdBm 16¢.28 dBm
oo . 2.470596800 GHz
1 PK] ﬂ
MAXH
10 LvL
o

| —A——

T
|
=
o
J—
~— 1 |

B .ﬂ( '
k-40

Center 2.4835 GHz

Date: 20.DEC.2017 13:31:45

5.08 MHz/ Span 50.8 MHz
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Frequency Hopping:
BDR Mode (GFSK):
Band Edge, Left Side
® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -47 .47 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.399072000 GHz
20 Offpet 0.5 dB Marker| 1 [T1 |I
4L 27 dBm
-10 404000D00 GH
1 PK]
. P P
\ /'/ / LvL
-10 A

-15.73¢Bm

--20 /
--30
(\/ 3DB
AC

40

I A
80-AlArah o An A Jongea g asnghliaa AN I

-—60

--70

-80

Center 2.4 GHz 800 kHz/ Span 8 MHz

Date: 3.JAN.2018 12:14:19

. .
Band Edge, Right Side
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EDR Mode (1/4-DOPSK):
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EDR Mode (8-DPSK):
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Long Range Hopping Transmitter(the emissions are under more than 20dB than the fundamental)
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