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Bay Area Compliance Laboratories Corp. (Kunshan)

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Applicant: Lithe Audio Ltd

Product Type: BLUETOOTH CEILING SPEAKER
Tested Model: LBT2

Series Model: LBT2/1P

Model Difference: Model name

Power Supply: DC 24V from adapter

RF Function: Classic BT, BLE

Operating Band/Frequency:

Bluetooth: 2402-2480 MHz; BLE: 2402-2480 MHz

Channel Number:

Bluetooth: 79; BLE: 40

Channel Separation:

Bluetooth: IMHz; BLE: 2MHz

Bluetooth: GFSK, n/4-DQPSK, 8-DPSK

Modulation Type: BLE: GFSK
Antenna Type: PCB Antenna

. . Bluetooth: 0 dBi
Maximum Antenna Gain: BLE: 0 dBi

Adapter information:
Model: TDX-2402500

Input: AC 100-240V, 50/60Hz 2.04

Output: DC 24V, 2.54

*All measurement and test data in this report was gathered from production sample serial number: 20191024005.

(Assigned by BACL, Kunshan). The EUT was received on 2019-10-24.

Objective

This test report is prepared on behalf of Lithe Audio Ltd in accordance with Part 2-Subpart J, Part 15-

Subparts A and C of the Federal Communication Commissions rules.

The tests were performed in order to determine Compliance with FCC Part 15, Subpart C, section 15.203,

15.205, 15.207, 15.209 and 15.247 rules.

Related Submittal(s)/Grant(s)

FCC Part 15.247 DTS submissions with FCC ID: 2AQOBLBT?2.

FCC Part 15.247

Report No.: RSHF191024005-00A
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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 and 558074 D01 15.247
Meas Guidance v05r02.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Kunshan). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement Uncertainty

Item Uncertainty
AC Power Lines Conducted Emissions 3.19dB
RF conducted test with spectrum 0.9dB
RF Output Power with Power meter 0.5dB
30MHz~1GHz 6.11dB
1GHz~6GHz 4.45dB
Radiated emission
6GHz~18GHz 5.23dB
18GHz~40GHz 5.65dB
Occupied Bandwidth 0.5kHz
Temperature 1.0C
Humidity 6%

Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider
the uncertainty.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on
the No.248 Chenghu Road, Kunshan, Jiangsu province, China.

Bay Area Compliance Laboratories Corp. (Kunshan) Lab is accredited to ISO/IEC 17025 by A2LA (Lab
code: 4323.01), the FCC designation No. CN1185 under the FCC KDB 974614 D01 and CAB identifier
CNO0004 under the ISED requirement. The facility also complies with the radiated and AC line conducted
test site criteria set forth in ANSI C63.4-2014.

FCC Part 15.247 Page 5 of 74
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

Channel list for Bluetooth:

Frequency Frequency
Channel (MHz) Channel (MHz)
0 2402 40 2442
2403
. .o 78 2480
39 2441 / /

EUT was tested with Channel 0, 39 and 78.

EUT Exercise Software
RF test software: Bluetest3

GFSK, n/4-DQPSK, 8DPSK Power setting: Default.

Special Accessories

No special accessory.

Equipment Modifications

No modification was made to the EUT tested.

FCC Part 15.247
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Support Equipment List and Details

Manufacturer Description Model Serial Number
BOLD Earphone / /
External I/O Cable
Cable Description Length (m) From Port To
Power Cable 1.0 EUT Adapter
Audio Cable 1.5 EUT Earphone
Block Diagram of Test Setup
For Conducted Emissions:
LISN
| | [ ]
| Earphone| | EUT | | Adapter |
=
<
Q
Q
Non-Conductive Table 80cm
above Ground Plane
a 1.5 Meter >
Page 7 of 74
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For Radiated Emissions(Below 1GHz):
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §1.1310& §2.1091 MAXIMUM PERMISSIBLE EXPOSURE (MPE) Compliant
§15.203 Antenna Requirement Compliant
§15.207(a) AC Line Conducted Emissions Compliant
§152§0155’2§i;(§§)9 & Radiated Emissions & Restricted Bands Emissions Compliant
§15.247(a)(1) 20 dB Emission Bandwidth Compliant
§15.247(a)(1) Channel Separation Test Compliant
§15.247(a)(1)(iii) Time of Occupancy (Dwell Time) Compliant
§15.247(a)(1)(1ii) Quantity of hopping channel Test Compliant
§15.247(b)(1) Peak Output Power Measurement Compliant
§15.247(d) Band edges Compliant

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Cal:;):;tion C];‘::El;;itzn
Radiated Emission Test (Chamber 1#)

Rohde & Schwarz |  EMI Test Receiver ESR P Oashod | 2019-06:25 | 2020-06-24
Sunol Sciences Broadband Antenna JB3 A040914-2 2019-01-09 | 2020-01-08
Sonoma Instrunent Pre-amplifier 310N 171205 2019-08-14 | 2020-08-13

Audix Test Software e3 Vo9 / /
MICRO-COAX Coaxial Cable Cable-8 008 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-9 009 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-10 010 2019-08-15 | 2020-08-14

Radiated Emission Test (Chamber 2#)

Rohde & Schwarz EMI Test Receiver ESU40 100207 2019-08-27 | 2020-08-26
ETS-LINDGREN Horn Antenna 3115 6229 2019-01-11 | 2022-01-10
ETS-LINDGREN Horn Antenna 3116 00084159 2019-10-18 | 2022-10-17
A.H.Systems, inc Amplifier 2641-1 491 2019-02-20 | 2020-02-19
SELECTOR Amplifier EM18G40G 060726 2019-03-22 | 2020-03-21
MICRO-TRONICS Band Reject Filter BRM50702 G024 2019-08-05 | 2020-08-04
Narda Attenuator 10dB 010 2019-08-15 | 2020-08-14

Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-6 006 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-11 011 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-12 012 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-13 013 2019-08-15 | 2020-08-14

RF Conducted Test
Rohde & Schwarz Signal Analyzer FSIQ26 836131/009 2019-09-21 | 2020-09-20
Rohde & Schwarz Signal Analyzer FSV40 101116 2019-08-05 | 2020-08-04
Narda Attenuator 10dB 010 2019-08-15 | 2020-08-14
Narda Attenuator 6dB 006 2019-08-15 | 2020-08-14
Lithe Audio Ltd RF Cable Lithe Audio Lid col Each Time N/A
Conducted Emission Test

Rohde & Schwarz EMI Test Receiver ESR 13 }8.13704063— 12?3_ 2019-07-11 | 2020-07-10

Audix Test Software e3 Vo9 -- --
Rohde & Schwarz LISN ENV216 3560655016 2018-11-30 | 2019-11-29
Narda Attenuator/6dB 10690812-2 26850-6 2019-01-10 | 2020-01-09
MICRO-COAX Coaxial Cable Cable-15 015 2019-08-15 | 2020-08-14

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

FCC §1.1310& §2.1091 - MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Applicable Standard

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

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f2) 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.

Calculated Formulary:

Predication of MPE limit at a given distance
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);

Calculated Data:
. Tune-u :
Frequency Antenna Gain P Evaluation Power ..
Mode Range Conducted Power | ' p;g¢ance Density 1\(/1111:&/1;:;?
(MHZz) (dBi) | (numeric) | (dBm) | (mW) (cm) (mW/cm?)
BLE 2402~2480 0.00 1.00 6.50 4.47 20 0.0009 1.0
BT 2402~2480 0.00 1.00 5.60 3.63 20 0.0007 1.0

Note: For the above tune up power were declared by the manufacturer.

Result: The device meet FCC MPE at 20 cm distance.

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

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 a PCB antenna for Bluetooth and BLE and the antenna gain isO dBi, which was permanently
attached; fulfill the requirement of this section. Please refer to the EUT photos.

Result: Compliant.

FCC Part 15.247 Page 12 of 74




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard

FCC §15.207(a)

EUT Setup

-~ Yertical Reference

Ground Plane Test Receiver

. /
- 40cm__
EUT M g o oo
am O 0
[
80cm
sy P
> ] - Il
~C N
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Flane

Note: 1. Support units were connected to second LISH.
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 measurement procedure of EUT setup is according with ANSI C63.10-2013. The related limit was
specified in FCC Part 15.207.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30 MHz 9 kHz

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

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

FCC Part 15.247 Page 13 of 74




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

Corrected Factor & Over Limit Calculation

The Corrected factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:

Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
The “Over Limit” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, an over limit of 7dB means the emission is 7 dB above the limit. The

equation for over limit calculation is as follows:

Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Part 15.207.

Test Data

Environmental Conditions

Temperature: 232 C
Relative Humidity: 50%
ATM Pressure: 101.1kPa

The testing was performed by Lee Li on 2019-11-20.

EUT operation mode: Transmitting in middle channel of GFSK (worst case)

FCC Part 15.247 Page 14 of 74




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

AC 120V/60 Hz, Line

Date: 2019-11-20

Peak

30Level{|1BlM
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0
0.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV dB dBuV  dBuV dB
1 @.151 15.3@ 19.82 35.12 55.96 -20.84 Average
2 @.151 33.76 19.82 53.52 65.96 -12.44 QP
3 @.222 6.20 19.82 26.82 52.74 -26.72 Average
4 @.222 23.40 19.82 43.22 62.74 -19.52 QP
5 @.398 -1.70 19.74 18.04 47.99 -29.86 Average
6 @.398 6.486 19.74 26.14 57.98 -31.76 QP
7 @.617 -5.20 19.75 14.55 46.80 -31.45 Average
8 @.617 -1.30 19.75 18.45 56.88 -37.55 QP
9 14.987 4.30 19.63 23.93 508.00 -26.07 Average
1@ 14.987 8.80 19.63 28.43 68.00 -31.57 QP
11 21.715 1@.30 19.86 38.1e 50.08 -19.84 Average
12 21.715 15.58 19.86 35.36 60.08 -24.64 QP

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

AC 120V/60 Hz, Neutral

EmLew.r'el {dBuv) Date: 2019-11-20

70.0

60.0 TT—

50.0 m [

40.0

12 Peak
30.0

20,0

10.0

0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Read Limit Over
Freq Level Factor Level Line Limit Remark

MHz ~ dBuV dB dBuV  dBuV dB

.156 15.38 19.82 35.12 56.00 -20.88 Average
.158  33.18 19.82 52.92 66.90 -13.08 QP

.224  6.88 19.82 26.62 52.66 -26.84 Average
.224 24,78 19.82 44.52 62.66 -18.14 QP

.294 1.38 19.83 21.13 58.41 -29.28 Average
.294 14.80 19.83 34.63 60.41 -25.78 QP

447 -8.880 19.75 18.95 46.93 -27.98 Average
.447 5.60 19.75 25.35 56.93 -31.58 QP
12.582 5.08 19.08 24.68 50.08 -25.48 Average
12.582 18.48 19.68 30.08 60.00 -38.60 QP
21.715 1e.18 19.86 29.96 58.00 -20.04 Average
21.715 14.98 19.86 34.76 60.00 -25.24 QP

=
@ MD 00 =] o el R
22000000

= =
[

Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

FCC §15.205, §15.209 & §15.247(d) - RADIATED EMISSIONS

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

EUT Setup
Below 1 GHz:

Ant. Tow Ldm
Variable
oo 3m ‘o, p
rd
—
,Tuarn Table

EUT
N
ol | ] m-m-n

Ground Plane

Test Re ceivea:
.,

" | —
b Mo

Above 1GHz:

Ant. Tow Lim
K /Va.rial] le
& Am -] .
Support Units EUT rd
'Y
*\\ L ,Turn Tahle
o~
1.5m y
Ground Plane

Test Raceiuea:
.,

H\T'G'v-T'.«.:ocnn:Jc)
——

The radiated emission tests were performed in the 3 meters, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209 and FCC 15.247 limits.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

EMI Test Receiver 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
IMHz 3 MHz / PK
Above 1GHz
IMHz 3 MHz / Ave.

Test Procedure

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

All final data was recorded in Quasi-peak detection mode for frequency range of 30 MHz -1 GHz and 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 (dBuV/m) = Meter Reading (dBuV) + Antenna Factor (dB/m) + Cable Loss
(dB) - Amplifier Gain (dB)
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 (dB) = Limit (dBuV/m) — Corrected Amplitude (dBuV/m)

Test Results Summary

According to the recorded data in following table, the EUT complied with the FCC Title 47, Part 15,
Subpart C, section 15.205, 15.209 and 15.247.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Test Data

Environmental Conditions

Temperature: 22.5~233 C
Relative Humidity: 48~50 %
ATM Pressure: 101.2~101.3 kPa

The testing was performed by Lee Li from 2019-11-13 to 2019-11-29.
EUT operation mode: Transmitting

Spurious Emission Test:

30MHz-1GHz:

Pre-Scan with GFSK, n/4-DOPSK, 8DPSK modes of operation in the X,Y and Z axes of orientation, the worst case is
the middle channel of GFSK Mode in Z-axis of orientation was recorded

80T
60T
£
> T . f
2 40 '
k= 6
g 20t a2 ol - o ¥
0 } } } } } } } } } —t i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C(I)Trreicted Limit Margin
(MHz) Quasi-peak Height Polar Degree ( di: /;:S (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
30.46 31.64 100.0 A\ 35.0 -4.20 40.00 8.36
83.34 22.17 100.0 A% 264.0 -17.70 40.00 17.83
135.77 22.71 100.0 A\ 119.0 -11.80 43.50 20.79
172.66 21.83 100.0 A\ 41.0 -13.30 43.50 21.67
360.53 18.62 200.0 H 129.0 -9.10 46.00 27.38
480.20 22.97 100.0 H 263.0 -6.70 46.00 23.03

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

1GHz-18GHz:

Pre-Scan with GFSK, n/4-DQPSK, 8DPSK modes of operation in the X,Y and Z axes of orientation, the worst case is
the middle channel of GFSK Mode in Z-axis of orientation was recorded

Note:

1. This test was performed with the 2.4-2.5 GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2402MHz

Full Spectrum

1007 Fundamental; Test with notch filter
801 \
: ot \
> 60+ w
it ot i
£ 40T * * A s Lotz :
E I T s e {?'é PR -.k e, ST TR
S 20T
0 } } } } F——— i
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
I Corrected Amplitude Rx Antenna Turntable CoFrretcted Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree actor (dBpV/m) (dB)
(dBuV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1593.30 --- 28.58 150.0 A\ 296.0 -9.6 54.00 25.42
1593.30 37.86 --- 150.0 v 296.0 -9.6 74.00 36.14
2125.40 --- 31.36 150.0 A\ 160.0 -7.9 54.00 22.64
2125.40 41.65 -- 150.0 A\ 160.0 -7.9 74.00 32.35
4804.00 --- 44.74 200.0 H 183.0 -0.6 54.00 9.26
4804.00 50.96 --- 200.0 H 183.0 -0.6 74.00 23.04
7206.00 --- 46.09 150.0 \Y 205.0 5.7 54.00 7.91
7206.00 51.66 - 150.0 A% 205.0 5.7 74.00 22.34
14277.00 --- 45.94 200.0 H 110.0 12.6 54.00 8.06
14277.00 55.93 -—- 200.0 H 110.0 12.6 74.00 18.07
17544.40 --- 47.58 150.0 A\ 265.0 14.2 54.00 6.42
17544.40 56.92 --- 150.0 A% 265.0 14.2 74.00 17.08

FCC Part 15.247

Page 20 of 74




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Middle Channel: 2441MHz

Full Spectrum

1007 Fundamental Test with hotch filter
80T
i \
>
60T
% i .J‘ paeel ') .T “'J.i--‘ =
= 204
0 t t t t t t — i
1G 2G 3G 4G 56 6 10G 18G
Frequency in Hz
ey Corrected Amplitude Rx Antenna Turntable CoFrre;cted Limit Margin
(MHz) MaxPeak Average Height Polar Degree actor (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1596.70 --- 30.98 200.0 A" 157.0 -9.6 54.00 23.02
1596.70 36.89 --- 200.0 \Y 157.0 -9.6 74.00 37.11
2130.50 - 34.81 150.0 A% 173.0 -7.9 54.00 19.19
2130.50 41.98 -- 150.0 A% 173.0 -7.9 74.00 32.02
4882.00 --- 43.54 150.0 H 202.0 -0.4 54.00 10.46
4882.00 48.67 --- 150.0 H 202.0 -0.4 74.00 25.33
7323.00 --- 47.30 200.0 \% 203.0 5.8 54.00 6.70
7323.00 52.44 -—- 200.0 \% 203.0 5.8 74.00 21.56
13008.80 --- 43.47 200.0 \% 324.0 12.1 54.00 10.53
13008.80 54.50 --- 200.0 v 324.0 12.1 74.00 19.50
17671.90 --- 48.03 200.0 A\ 309.0 14.0 54.00 5.97
17671.90 56.22 - 200.0 A% 309.0 14.0 74.00 17.78
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A
High Channel: 2480MHz
Full Spectrum
100': Fundamental Test with notch filter
£ 80': \
i 60T - *
2 " * £ EEON 14
.E 40-— ')If hearinlisl? Lo e
= 20T
0 t t t t t t — i
1G 2G 3G 4G 56 6 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak | Average | Height | Polar Degree Factor (BuV/m) | (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1593.30 38.40 --- 150.0 H 268.0 -9.6 74.00 35.60
1593.30 --- 28.87 150.0 H 268.0 -9.6 54.00 25.13
2123.70 - 30.49 200.0 A\ 189.0 -7.9 54.00 23.51
2123.70 40.60 --- 200.0 \Y 189.0 -7.9 74.00 33.40
4960.00 - 42 .41 150.0 H 133.0 -0.3 54.00 11.59
4960.00 48.72 --- 150.0 H 133.0 -0.3 74.00 25.28
7440.00 --- 50.87 200.0 A\ 189.0 6.0 54.00 3.13
7440.00 55.98 --- 200.0 \% 189.0 6.0 74.00 18.02
14377.30 -- 45.34 200.0 H 262.0 12.7 54.00 8.66
14377.30 55.04 --- 200.0 H 262.0 12.7 74.00 18.96
17614.10 - 48.43 150.0 H 54.0 14.1 54.00 5.57
17614.10 57.66 --- 150.0 H 54.0 14.1 74.00 16.34

FCC Part 15.247

Page 22 of 74




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

18GHz-25GHz:

Pre-Scan with GFSK, n/4-DQPSK, 8DPSK modes of operation in the X,Y and Z axes of orientation, the worst case is
the middle channel GFSK Mode in Z-axis of orientation was recorded

Date:

®

2 AV~

MAXH

Date:

Ref 107 dBuv

ATt

Horizontal
“RBW 1 MHz
“VBW 3 MHz
10 dB SWT 45 ms

Marker 1 [T1 ]
52.11 dBpV
24.937000000 GHz

Markdr 2 [T2]1]
45136 dBuv

-100:
44 .690609000 GHz
+-90:
+-80:
D1 74 dBpv
+-70
+-60:
1]
D2 54 dBuV

30:

6DB

20

10

Start 18 GHz 700 MHz/ Stop 25 GHz
29.NOV.2019 09:15:39
.
Vertical
“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.52 dBpv
Ref 107 dBpv Att 10 dB SWT 45 ms 24.846000000 GHz
Markdr 2 [T2[]
L 100 45]43 dBuv
44865600000 GHz
+-90:
|80 TOF
D1 74 dBpv
70
60
1
D2 5f dBuV -
6DB
DC
v
l [P TR
30
20
10
Start 18 GHz 700 MHz/ Stop 25 GHz

29.NOV.2019 09:33:28
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Fundamental Test & Restricted Bands Emissions:

Pre-Scan with GFSK, n/4-DOPSK, 8DPSK modes of operation in the X,Y and Z axes of orientation, the worst case

the middle channel GFSK in Z-axis of orientation was recorded

Note:

1. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Corrected Amplitude Rx Antenna Corrected - ]
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) H/V) (dB/m)
Low Channel: 2402MHz
2390.00 - 36.46 150.0 H 243.0 2.8 54.00 17.54
2390.00 45.90 - 150.0 H 243.0 2.8 74.00 28.10
High Channel: 2480MHz
2483.50 - 37.45 200.0 \Y 298.0 3.0 54.00 16.55
2483.50 47.03 - 200.0 \% 298.0 3.0 74.00 26.97

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

Conducted Spurious Emissions at Antenna Port

BDR (GFSK): Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -46.51 dBm VBW 300 kHz
20 dBm 1.78140281 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|rT1] -46.51 dBnf
1.78140281 GHZ|
1
D1 4.%4 dBm
-1
WA p2l-15.46 dBm
-2
-3
-4
1
o]
-6
-7
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date:

18.NOV.2019 18:02:33

BDR (GFSK): Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -42.32 dBm VBW 300 kHz
20 dBm 2.58204409 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[rT1] -42.32 dBnf
2.58204409 GHz|
1
|01 5.37 dBm
=1
LAXp2 [-14 .83 [dBm LA

Start 30 MHz

Date:

18.NOV.2019

2.497 GHz/ Stop 25 GHz

18:00:41

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Re

port No.: RSHF191024005-00A

BDR (GFSK): High Channel

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref LvlI -41.06 dBm VBW 300 kHz
20 dBm 2.63208417 GHz swT 6.4 s unit dBm
2
11 dB| offset vai|[T1] -41.06 dB
2.63208417 GHZ]
1
D1 4.3 dBm
-1
| MAX
D2 |-15.8 dBm
-2
-3
h
-4
_5 I
Mwwwmwmw
-6
=7
-8
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 18.NOV.2019 17:59:18
EDR (n/4-DQPSK): Low Channel
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref LvlI -51.01 dBm VBW 300 kHz
20 dBm 6.93553106 GHz swT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -51.01 dBnf
6.93553106 GHZ|
1
| D1 1.92 dBm
-1
LMA
& p2[|-18.78 Bm
-3
-4
s 1
o WMWWMWMWMM
-6
=7
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 18.NOV.

2019 18:16:37
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (n/4-DQPSK): Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -46.85 dBm VBW 300 kHz
20 dBm 2.58204409 GHz SWT 6.4 s unit dBm
21
11 dB| Offset vi|[T1] -46.85 dB =
2.58204409 GHZ|
1
|-D1 1.93 dBm
-1
1
2 D2 |[-18.27 dBm
-3
-4
L
-5
MJ«,A, i AR AP A AP sty A A A S
-6
-7
-8
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 18.NOV.2019 18:11:31
EDR (n/4-DQPSK): High Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -49.71 dBm VvVBW 300 kHz
20 dBm 15.09206413 GHz SWT 6.4 s unit dBm
21
11 dB| Offset vail[T1] -49.71 dBmu
15.09206413 GHz
1
I-D1 0.47 dBm
-1
IMA A
_2 D2 |-19.23 dBm
-3
-4
L
_5 N
MWWM‘W‘/ AN AN AN AN
-6
-7
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date:

18.NOV.2019 18:22:28
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (8DPSK): Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -51.38 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -51.38 dB =
6.63529058 GHZ]|
1
D1 1.46 dBm
-1
1 1
> D2|[-18.54 [dBm
-3
—a
—5 1
-6
=7
-8

Start 3

Date:

0 MHz

18_.NOV.2019

2.497 GHz/ Stop 25 GHz

18:39:13

EDR (8DPSK): Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -47 .52 dBm VBW 300 kHz
20 dBm 2.58204409 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -47.52 dBm[_J
2.58204409 GHZ|
1
-D1 1.6 dBm
-1
1MA A
2 D2 |[-18.34 |dBm
-3
-4
L
-5
M MMWWW AN AR A
-6
-7

Start 30 MHz

Date:

2.497 GHz/

18.NOV.2019 18:53:06

Stop 25 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (8DPSK): High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -45.04 dBm VBW 300 kHz
20 dBm 2.63208417 GHz SWT 6.4 s unit dBm
2
11 dB| Offset vi|[T1] -45.04 dB
2.63208417 GHZ]|
1
D1 1.36 dBm
-1
2 D2 |-18.64 dBm
-3
—a
i
y
-5
-6
=7
-8

Start 30 MHz

Date:

18.NOV.2019

2.497 GHz/

18:54:58

Stop 25 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

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 20 dB bandwidth of the hopping channel, whichever is greater. 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
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a. Span: Wide enough to capture the peaks of two adjacent channels.

b. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary
to best identify the center of each individual channel.

¢. Video (or average) bandwidth (VBW) > RBW.

d. Sweep: Auto.

e. Detector function: Peak.

f. Trace: Max hold.

g. Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.

Test Data

Environmental Conditions

Temperature: 233°C
Relative Humidity: 51%
ATM Pressure: 101.3 kPa

The testing was performed by Lee Li on 2019-11-19.
EUT operation mode: Transmitting

Test Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Mode Channel Seatelio Sgphatl:tlgn LG Result
(MHz) (MH2) (MHz)
Low 2402
- 1.003 0.956 Pass
Adjacent 2403
BDR Middle 2441
1.003 0.962 P
(GFSK) Adjacent 2442 ass
High 2480
- 1.003 0.962 Pass
Adjacent 2479
Low 2402
- 1.003 0.850 Pass
Adjacent 2403
EDR Middle 2441
1.003 0.850 P
(n/4-DQPSK) Adjacent 2442 .
High 2480
- 1.003 0.850 Pass
Adjacent 2479
Low 2402
- 1.003 0.858 Pass
Adjacent 2403
EDR Middle 2441
1.003 0.858 P
(8DPSK) Adjacent 2442 s
High 2480
- 1.003 0.858 Pass
Adjacent 2479

Note: For BDR Limit = 20 dB bandwidth, For EDR mode, Limit = 20 dB bandwidth*2/3

BDR (GFSK): Low Channel

LN JL

Date: 18.NOV.2019 10:55:00

Spectrum [E%‘]]
Ref Level 16.00 dém Offset 7.00 dB@ & RBW 30 kHz
j ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 1.29 dB
10 dBm 1.00290 MHz
Mi Mi[1] 1.41 dBm
Y % 2.40198770 GHy
0 dem 0, S _ A St
A e A . I
N [ il
-10 dBm - o — - —1
» \ e \ A\ P
- \ A / W o
Y, YA n Y
20 dem — VA X
M J'Ir
<30 dBm—f
/
4
F o
Ligrgerf
=50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4025 GHz 691 pts Span 3.0 MHz
- ]
[ | CREEEREN ™}
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

BDR (GFSK): Middle Channel

Spectrum I |n%}]|

Ref Level 16.00 dBm  Offset 7.00 dBé & RBW 30 kMz
p ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max

D1[1] 0.01 dB
1.00290 MHz
M1 mi[1] _ 2.26 dBm

_ 2.44098770 GH;
\nldﬁ,a_\_ Ao A Mo 0 A

M AR i A
N WY WY

10 dBm

-10 dBm-1

-20 dBm

=30 dBm

=40 dBm

=50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.4415 GHz 691 pts

[ X ) ) e

Date: 18.NOV 2019 10:46:51

BDR (GFSK): High Channel

Spectrum I |n%}]|

Ref Level 16.00 dBm Offset 7.00 dB & RBW 30 kHz
p ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max

D1[1] 0.00 dB
1.00290 MHz
M1 mi[1] 1.42 dBm

" X o 2.47898770 GHz
g AL TaslvA

10 dBm i) al 3 A N

7 v =
\/\_{\ N / V\,f\ ﬁ/’-/ W

W Y LAY

10 dBm

-20 dBm

v

-30 dBm A

-40 dbm \ it

=50 dBm

-60 dBém

=70 dBm

-80 dBm

CF 2.4795 GHz 691 pts

— m, ) ey

Date: 18, NOV.2019 10:52:08
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Spectrum

EDR (7/4-DQPSK): Low Channel

(®)

j ALL 20 dB

SWT

Ref Level 16.00 dém Offset 7.00 dB & RBW 30 kHz

63.2 ps & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

D1[1]

0 dEr

Mi[1]

1.43 dB

1.00290 MHz
-1.36 dBm
2.40198770 GHz

-10 de:

f\\

A

Ay

[\Jw/‘\ M ."(\I\r'/

v

-20 dBm /J

=30 dBm

W,

A

=50 dBm

-60 dBém

=70 dBm

-80 dBm

CF 2.4025 GHz

691 pts

LN

Date: 18 NOV.2018 10:58:24

Spectrum I

_J

Span 3.0 MHz
ﬁu

EDR (n/4-DQPSK): Middle Channel

(®)

j ALL 20 dB

Ref Level 16.00 dém Offset 7.00 dB & RBW 30 kHz

SWT 63.2 ys & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

D1[1]

0 der

Mi[1]

-0.07 dB
1.00290 MHz
-0.42 dBm
2.44098770 GHz

\_l)ﬁ.'[l | 4
dim e

Ao f'\'\ﬂ

Al Al

-20 dBm

LRA— s st

o

=30 dBm

=40 dBm

=50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.4415 GHz

691 pts

( ]

Date: 18.NOV.2019 11.03:08

J

Span 3.0 MHz
ﬁ.
0
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

EDR (/4-DQPSK): High Channel

Spectrum I n%,‘]

Ref Level 16.00 dBm Offset 7.00 dB & RBW 30 kHz
p ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max

D1[1] -0.03 dB
10 dBm 1.00290 MHz
Mi[1] -1.30 dBm

= 2.47898770 GHz

il - AMA _ LA

Ty W UV o ~ wnv\\,_\\
-20 dBm

-30 dBm :

=40 dBm

AW

=50 dBm

-60 dBém

=70 dBm

-80 dBm

CF 2.4795 GHz 691 pts Span 3.0 MHz
]
LT _J W e

Date: 19.NOV.2019 11:06:35

EDR (8DPSK): Low Channel

Spectrum I n%,‘]

Ref Level 16.00 dBm Offset 7.00 dB & RBW 30 kHz
p ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max

D1[1] 1.46 dB
10 dBm 1.00290 MHz
Mi[1] -1.34 dBm

M1 01 2.40198770 GHz
0 der

N v«/\’\f\ i a) \uv“ﬂmj\ ) AN f\ﬁ’/

L = N LAY ~ T~

-10 dem

-20 dBm '(’

=30 dBm

Vbl

=50 dBm

-60 dBém

=70 dBm

-80 dBm

CF 2.4025 GHz 691 pts Span 3.0 MHz
]
LT _J W e

Date: 18, NOV 2019 11:11:45
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (8DPSK): Middle Channel

Spectrum

(®)

Ref Level 16.00 dBm Offset 7.00 dB & RBW 30 kHz
j ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT

@ 1Pk Max

D1[1]

10 dBm

Mi[1]

M1
0 der *

2.44098770 GHz

-0.02 dB
1.00290 MHz
-0.43 dBm

%}Eﬂ J\‘ N‘J(\/\'j\ P L WP0T, /“”{I’;\:\J\ P

.

-20 dBm

=30 dBm

=40 dBm

=50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.4415 GHz 691 pts
L Jl J

Date: 18.NOV 2019 11:14:32

EDR (8DPSK): High Channel

Spectrum I

Span 3.0 MHz
ﬁ.
0

(®)

Ref Level 16.00 dBm Offset 7.00 dB & RBW 30 kHz
j ALL 20d8 SWT 63.2 ps & VBW 100 kHz Mode Auto FFT

@ 1Pk Max

D1[1]

10 dBm

Mi[1]
M1

2.47898770 GHz

0.03 dBb
1.00290 MHz
-1.33 dBm

ol | AN A

-20 dBm

\y

=30 dBm

=40 dBm

=50 dBm

T

-60 dBém

=70 dBm

-80 dBm

CF 2.4795 GHz 691 pts

L _ _J

Date: 18 NOV.2018 11:22:16

Span 3.0 MHz
ﬁu
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

FCC §15.247(a) (1) — 20 dB EMISSION BANDWIDTH

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 without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. 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: 232 °C
Relative Humidity: 50 %
ATM Pressure: 101.3 kPa

The testing was performed by Lee Li on 2019-11-18.
EUT operation mode: Transmitting

Test Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Frequency 20 dB Emission
Mode Channel M) Bandumidth

(MHz)
Low 2402 0.956
((l;sé)sl?() Middle 2441 1962
High 2480 0.962
Low 2402 1.275

EDR :
(n/4-DQPSK) Middle 2441 1275
High 2480 1275
Low 2402 1.287

EDR :
(8DPSK) Middle 2441 -
High 2480 1.287

BDR (GFSK): Low Channel

Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvi 0.27 dB VBW 100 kHz
20 dBm 955.91182365 kHz SWT 8.5 ms unit dBm
2
11 dB| Offset vilr _16.76 dB
2.40152204 GHZ]
1 2T TTII U.27 dB
b1 3.41 dBm 945.91182365 kHz|
thﬂf JA
. p \
3(‘/ v\/\1
D2 |-16.49 [dBm
_2 /"/ .\I\\

KVZAN W

o

Date:

Center 2.402 GHz

18.NOV.2019 14:30:20

300 kHz/

Span 3 MHz

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Middle Channel

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvli 0.48 dB VBW 100 kHz
20 dBm 961.92384770 kHz SWT 8.5 ms unit dBm
21
11 dB| Offset vi|[T1] -16.52 der‘T
2.44051603 GHZz|
1 2T TTIT U-28 dB
| D1 4.3 dBm ‘/VNJ 961.92384770 KH.
1 /i
D2 |-15.7 dBm. /\/ A\/\
_2 \
’ Wf//w N\\
-6
-7
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 18.NOV.2019 14:32:59
.
BDR (GFSK): High Channel
Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvli 0.45 dB VBW 100 kHz
20 dBm 961.92384770 kHz SWT 8.5 ms unit dBm
21
11 dB| Offset vail[ri] -17.43 dB A ]
2.47951603 GHZ|
1 2T TTII U-45 dB
p1 3.45 dBm 961.92384770 kHZ]|
a1\

s

D2 |-16.65

dBm

e

\

\

Center 2.48 GHz

Date:

18.NOV.2019

300 kHz/

14:35:12

Span 3 MHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

EDR (7/4-DQPSK): Low Channel

Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvi 0.30 dB VBW 100 kHz
20 dBm 1.27454910 MHz SWT 8.5 ms unit dBm
2
11 dB| Offset vi|rT1] -19.92 denl oy
2.40135371 GHZ|
1 2T TTIT U-30 dB
1.27454910 MHz
| D1 0.47 dBm
-1 VaS.\ &bj\*‘nwAn
1 / 14
3,/ 1
2 D2 |-19.53 ldBm
-3 /\,/.//‘ .\
-4 A \VA\'\;L’/\/M
-5
-6
-7

Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 18.NOV.2019 14:37:14
.
EDR(n/4-DQPSK): Middle Channel
Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvl 0.33 dB VBW 100 kHz
20 dBm 1.27454910 MHz SWT 8.5 ms unit dBm
2
11 dB| Offset vi|[T1] -19.12 dB =
2.44035371 GHZ]
1 2T TTII U.33 dB
1.27454910 MHZ]
| D1 1.43 dBm
‘ s
4 1
D2 |-18.57 [dBm—¥

» .AVJ\J/W/

Center 2.441 GHz

Date: 18.NOV.2019 14:39:27

300 kHz/

Span 3 MHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (n/4-DQPSK): High Channel

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvi 0.47 dB VBW 100 kHz
20 dBm 1.27454910 MHz SWT 8.5 ms unit dBm
2
11 dB| Offset vi|[T1] -20.18 der‘T
2.47935371 GHz
B Al LTI 0.47 dB
1.27454910 MHZ|
I=D1 O dBm
-1 N /\/\/\\/\\/\W%
" / ™
ij 1
2 D2 |-19.6 dBm.
-3 // q\
_a A\ \ A
AT v U,\,\r_
-5
-6
=7

Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 18.NOV.2019 14:41:28
EDR (8DPSK): Low Channel
Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvl 0.53 dB VBW 100 kHz
20 dBm 1.28657315 MHz SWT 8.5 ms unit dBm
2
11 dB| Offset vilr -20.00 aerf o
2.40133567 GHZ]
1 2T TTII U.53 dB
1.28657315 MHZ]
D1 0.49 dBm J\N/
1 A%y \’/\/”\,\
! \,\
1
2 D2 |-19.51 [dBm -Jf‘]
3 A/\//
ra\ /\l]\ \f\

Center 2.402 GHz

Date:

18_.NOV.2019

300 kHz/

14:43:40

Span 3 MHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (8DPSK): Middle Channel

Delta 1 [T1] RBW 30 kHz  RF Att 20 dB
Ref Lvi -0.71 dB VBW 100 kHz
20 dBm 1.28657315 MHz swT 8.5 ms unit dBm
2
11 dB| Offset vi|[T1] -1g.24 derl gy
2.44034168 GHz|
1 Al LTIT —0.7/T dB
1.28657315 MHz
| D1 1.41 dBm
» A \\/W\,\_\
o 7 A "
1
D2 [-18.59 [dBm N
-2
_3 / \
—adg 4 A\ ..M/VM\/ \/’\
T \WWW\W\
-5
-6
-7

Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 18.NOV.2019 14:45:24
.
EDR (8DPSK): High Channel
Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl -0.64 dB VBW 100 kHz
20 dBm 1.28657315 MHz SWT 8.5 ms unit dBm
2
11 dB| Offset vi|[T1] -19.22 dB =
2.47934168 GHZ|
1 2T TTII —0-64 dB
1.28657315 MHZ]
D1 0.41 dBm M/\’\/
-1 % W/*\h
1 / \
1
D2 |-19.59 |dBm %J

IV

Center 2.48 GHz

Date:

18_.NOV.2019

300 kHz/

14:47:32

Span 3 MHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

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

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a. Span: The frequency band of operation. Depending on the number of channels the device supports, it
may be necessary to divide the frequency range of operation across multiple spans, to allow the
individual channels to be clearly seen.

b. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing
or the 20 dB bandwidth, whichever is smaller.

c. VBW > RBW.

d. Sweep: Auto.

e. Detector function: Peak.

f. Trace: Max hold.

g. Allow the trace to stabilize.

It might prove necessary to break the span up into subranges to show clearly all of the hopping frequencies.

Test Data

Environmental Conditions

Temperature: 232 °C
Relative Humidity: 50 %
ATM Pressure: 101.3 kPa

The testing was performed by Lee Lion 2019-11-18.
EUT operation mode: Hopping

Test Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

Number of Hopping ey
Mode Frequ(gligziiange Channel I(’(ljnl_lll)t
(CH)
(CI}BFDsl}() 2400-2483.5 79 >15
EDR
(RA-DOPSK) 2400-2483.5 79 >15
(81];112?1() 2400-2483.5 79 >15

2

BDR (GFSK): Number of Hopping Channels

Delta 1 [T1] RBW 100 kHz RF Att 20 dB

@ Ref Lvl 0.30 dB VBW 300 kHz
20 dBm 78.13226453 MHz SWT 21 ms unit dBm
11 dB| Offset vi|[T1] 4.34 dB
2.40206814 GHZ|
al[LTIT 030 0B

o

(T
IR

(T

i

a Hz]|

|

|

|

Start 2.4 GHz

Date:

18_.NOV.2019 16:48:17

8.35 MHz/

Stop 2.4835 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (n/4-DQPSK): Number of Hopping Channels

Delta 1 [T1]

® Ref Lvi

RBW 100 kHz RF Att 20 dB

0.55 dB VBW 300 kHz
20 dBm 78.29959920 MHz SWT 21 ms unit dBm
2
11 dB| Offset vi|[T1] 0.81 dBnj
2.40190080 GHz|
1 2T[TTIT U-55 dB

-29959920 HHZ|

8

1
o MM%““H FTTT T TR S TR T TTT I TENT
ii“ HL ”“‘HLHMLLNLL (WU U vawn‘nw;“n“lunun Iy

-4

Start 2.4 GHz 8.35

Date: 18.NOV.2019 16:44:51

MHz/ Stop 2.4835 GHz

EDR (8DPSK): Number of Hopping Channels

Delta 1 [T1]

® Ref Lvi

RBW 100 kHz RF Att 20 dB

-1.26 dB VBW 300 kHz
20 dBm 78.13226453 MHz swT 21 ms unit dBm
2
11 dB| Offset valrray 1.33 dB
2.40206814 GHZ]
1 2T TTII —1-26 dB
1 7813226453 MHz
TN MAALLL
[ Aadiadd (g
-1
-2
-3
ot
5 Xy
-6
-7
-8I
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Date: 18.NOV.2019 16:37:13
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

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 shall have its hopping function enabled. Use the following spectrum analyzer settings:

a Span: Zero span, centered on a hopping channel.

b RBW shall be < channel spacing and where possible RBW should be set > 1 / T, where T is the expected
dwell time per channel.

¢ Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot.
The trigger level might need slight adjustment to prevent triggering when the system hops on an
adjacent channel; a second plot might be needed with a longer sweep time to show two successive hops
on a channel.

d Detector function: Peak.

e Trace: Max hold.

Test Data

Environmental Conditions

Temperature: 233°C
Relative Humidity: 50 %
ATM Pressure: 101.3 kPa

The testing was performed by Lee Li on 2019-11-18.

EUT operation mode: Hopping
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

Mode Channel Pulse Width Dwell Time Limit Result
(ms) (® (s)
Low 0.437 0.140 0.4 Pass
DHI Middle 0.435 0.139 0.4 Pass
High 0.435 0.139 0.4 Pass
Note: DH1:Dwell time = Pulse time*(1600/2/79)*31.6S
Low 1.709 0.273 0.4 Pass
BDR DH3 Middle 1.715 0.274 0.4 Pass
(GFSK) High 1.715 0.274 0.4 Pass
Note: DH3:Dwell time = Pulse time*(1600/4/79)*31.6S
Low 2.968 0317 0.4 Pass
DH5 leidle 2.948 0314 0.4 Pass
High 2.948 0.314 0.4 Pass
Note: DHS:Dwell time = Pulse time*(1600/6/79)*31.6S
Low 0.446 0.143 0.4 Pass
SDHI leidle 0.448 0.143 0.4 Pass
High 0.448 0.143 0.4 Pass
Note: 2DH1:Dwell time = Pulse time*(1600/2/79)*31.6S
Low 1.716 0.275 0.4 Pass
EDR JDH3 Middle 1.710 0.274 0.4 Pass
(m/4-DQPSK) High 1.722 0.276 0.4 Pass
Note: 2DH3:Dwell time = Pulse time*(1600/4/79)*31.6S
Low 2.979 0.318 0.4 Pass
SDHS leidle 2.979 0.318 0.4 Pass
High 2.969 0.317 0.4 Pass
Note: 2DHS5:Dwell time = Pulse time*(1600/6/79)*31.6S
Low 0.450 0.144 0.4 Pass
3DHI leidle 0.450 0.144 0.4 Pass
High 0.448 0.143 0.4 Pass
Note:3 DH1:Dwell time = Pulse time*(1600/2/79)*31.6S
Low 1.700 0.272 0.4 Pass
EDR 3DH3 Middle 1.700 0.272 0.4 Pass
(8DPSK) High 1.706 0.273 0.4 Pass
Note: 3DH3:Dwell time = Pulse time*(1600/4/79)*31.6S
Low 2.969 0.317 0.4 Pass
ADHS leidle 2.969 0317 0.4 Pass
High 2.979 0.318 0.4 Pass
Note: 3DHS:Dwell time = Pulse time*(1600/6/79)*31.6S
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Pulse time, Low Channel, DH1

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB

Ref Lvi 3.00 dB VBW 2 MHz

20 dBm 436.873747 us swT 1 ms unit dBm
2

11 dB| offset vi|rT1] -58.91 denl oy
-29.058116 ys
1 aT[LTII 3700 dB
R o R el 436.873747 ys
TRG

-1

1 1
-20)
-3
t
-5
-6
-7

TR

-8

Center 2.402 GHz 100 vs/

Date: 18.NOV.2019 16:54:25

BDR (GFSK): Pulse time, Middle Channel, DH1

TRG

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB
Ref Lvl -1.16 dB VBW 2 MHz
20 dBm 434.869739 vs SWT 1 ms unit dBm
2
11 dB| Offset vilr _60.09 dB
-23.046092 ys
1 2T TTII —1-16 dB
/ VANV I 434.869739 Ns
-1
-2
-3
-4
-5
m
v T UM
-7
TR
-8I
Center 2.441 GHz 100 ys/
Date: 18.NOV.2019 16:57:18
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Pulse time, High Channel, DH1

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli 0.31 dB VBW 2 MHz
20 dBm 434.869739 ys SWT 1 ms unit dBm
2
11 dB| Offset vi|[T1] -61.06 dBm[—]
-25.050100 ys
B 2T TTIT U-3T dB
I 434.869739 vs

M

-4

N

P
-

Center 2.48 GHz

Date: 18.NOV.2019

16:59:23

100 ys/

BDR (GFSK): Pulse time, Low Channel, DH3

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref LvI 1.45 dB VBW 2 MHz
20 dBm 1.709419 ms SWT 3 ms unit dBm
2
11 dB| Offset vi|[T1] -58.74 dB
-43.086172 Ns
1 2T TTII 45 dB
e v 1.709419 ms |°C-
TRG
-1
-2
-3
-4
-5
, AMMW il
-7
TR
-8
Center 2.402 GHz 300 vs/

Date: 18.NOV.2019

17:01:58
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Pulse time, Middle Channel, DH3

Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi -58.91 dBm VBW 2 MHz
20 dBm -49.098196 ys SWT 3 ms unit dBm
2
11 dB| Offset vi|[T1] -58.91 dBm[—]
-49.098196 ys
B AL[LTI] Z-94 dB
M 1.715431 ms
TF
-1
1A
-2
-3
—a
-5
-6
=7
TR
Center 2.441 GHz 300 ys/

Date: 18.NOV.2019

17:04:25

BDR (GFSK): Pulse time, High Channel, DH3

20.5

-4

-79.

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli -1.12 dB VBW 2 MHz
20.5 dBm 1.683367 ms SWT 3 ms unit dBm
11 dB| Offset vilrr1 _57.73 dB
-22.845691 s
AT ETIT =112 dB
1.683367 ms |°C-
TRG
TS —— -
IN1
Ayt Whpia
TR
Center 2.48 GHz 300 vs/

Date: 23.SEP.2019

16:05:27
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Pulse time, Low Channel, DH5

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi -1.34 dB VBW 2 MHz
20 dBm 2.967936 ms SWT 5 ms unit dBm
2
11 dB| Offset vi|[T1] -57.97 dBm[—]
-53.106212 ys
B Al LTI] —1.34 dB
- 2.967936 ms
TF
-1
1MA
-2
-3
—a
-5
-6 / II “U “ N wh
=7
TR
Center 2.402 GHz 500 ys/

Date: 18.NOV.2019 17:09:44

BDR (GFSK): Pulse time, Middle Channel, DHS

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi 1.43 dB VBW 2 MHz
20 dBm 2.947896 ms SWT 5 ms unit dBm
2
11 dB| Offset vi|rri _57.57 dB
-43.086172 ys
1 2T TTII 43 dB
v 2.947896 ms |°C-
TRG
-1
-2
-3
-4
-5
-6 " u d
-7
TR
-8
Center 2.441 GHz 500 ys/

Date: 18.NOV.2019 17:13:02
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

BDR (GFSK): Pulse time, High Channel, DH5

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli -0.99 dB VBW 2 MHz
20 dBm 2.947896 ms SWT 5 ms unit dBm
2
11 dB| Offset vi|[T1] -57.13 der‘T
-43.086172 s
1 2T TTIT —0.99 dB
by 2.947896 ms
TF
-1
1MA
-2
-3
—a
-5
LY burdipty
=7
TR
Center 2.48 GHz 500 ys/

Date:

18.NOV.2019

17:13:45

EDR (7/4-DQPSK): Pulse time, Low Channel, 2DH1

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi 2.33 dB VBW 2 MHz
20 dBm 445.829659 ys swT 1 ms unit dBm
2
11 dB| Offset vi|pr1y _61.59 dBi
-25.991984 vs
1 2T TTII 2.33 dB
445.829659 ys |-
el g m‘r TRG
-1
_2 \
-3
-4
-5
-7
TR
-8
Center 2.402 GHz 100 ys/
Date: 18.NOV.2019 17:21:10
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (n/4-DQPSK):Pulse time, Middle Channel, 2DH1

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli 1.02 dB VBW 2 MHz
20 dBm 447 .833667 Ns SWT 1 ms unit dBm
2
11 dB| Offset vi|[T1] -60.71 der‘T
-25.991984 ys
1 2T TTIT ~0Z dB
447 .833667 NS
IatnVana¥ 'Y,V Tt
-1
1MA
-2
-3
—a
-5
=7
TR
Center 2.441 GHz 100 ys/
Date: 18.NOV.2019 17:22:02

EDR (/4-DQPSK):Pulse time, High Channel, 2DH1

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB
® Ref Lvi 1.59 dB VBW 2 MHz
20 dBm 447.833667 vs SWT 1 ms unit dBm
2

11 dB| Offset vilr _60.39 dB
-27.995992 us

1 2T TTII 59 dB
447.833667 vs

Ty

MIMMW“J

Center 2.48 GHz

Date: 18.NOV.2019

17:23:02

100 vs/

[A]

TRG
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

®

2

EDR (n/4-DQPSK):Pulse time, Low Channel, 2DH3

Date:

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli -1.44 dB VBW 2 MHz
20 dBm 1.716371 ms SWT 3 ms unit dBm
11 dB| Offset val[ri] -58.16 dB [:]
-34.008016 ys
ALl[LTL] —1.24 dB
1.716371 ms
_MV v s TRG
1
i g Wiy
TR
Center 2.402 GHz 300 vs/

18_.NOV.2019 17:27:58

EDR (7/4-DQPSK):Pulse time, Middle Channel, 2DH3

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi -1.86 dB VBW 2 MHz
20 dBm 1.710359 ms SWT 3 ms unit dBm
2
11 dB| Offset vi([T1] _57.51 dBmLAJ
-27.995992 ys
1 2T TTII —1-86 dB |
1.710359 ms |°C-
[~y 4
u ¥ TR
~1
-2
-3
-4
-5
-6 I
-7
TR
Center 2.441 GHz 300 vs/

Date:

18.NOV.2019 17:26:37
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Report No.: RSHF191024005-00A

EDR (7/4-DQPSK):Pulse time, High Channel, 2DH3

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
@ Ref Lv1 0.80 dB VBW 2 MHz
20 dBm 1.722383 ms SWT 3 ms unit dBm
2 11 dB| Offset vi([T1] -59.35 dBnj
-40.020040 ys o
1 2T TTIT U-80 dB

1.722383 ms

-4

i

TR

Center 2.48 GHz

Date: 18.NOV.2019

300 ys/

17:24:54

EDR (n/4-DQPSK):Pulse time, Low Channel, 2DHS5

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.19 dB VBW 2 MHz
20 dBm 2.978896 ms SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] -58.92 dB
-44_028056 Ns
1 2T TTII —0-19 dB
2.978896 ms |°C-
B o TRG

e

TR

Center 2.402 GHz

Date: 18.NOV.2019

500 vs/

17:29:47
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EDR (/4-DQPSK):Pulse time, Middle Channel, 2DHS

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli 0.27 dB VBW 2 MHz
20 dBm 2.978896 ms SWT 5 ms unit dBm
24
11 dB| Offset val[ri] -57.59 dB
-54.048096 ys
1 AT[TTIT U-27 dB
2.978896 ms
—
-1
-2
-3
-4
-5
-6
-7
TR
-8
Center 2.441 GHz 500 vs/

Date: 18_.NOV.2019 17:30:37

EDR (n/4-DQPSK):Pulse time, High Channel, 2DHS

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB
Ref Lvl -0.85 dB VBW 2 MHz
20 dBm 2.968876 ms SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] -58.19 dBnj
-44.028056 ys
1 2T TTII —0-85 dB |
2.968876 ms
.
v
-1
-2
-3
-4
-5
iy el
-7
R
Center 2.48 GHz 500 vs/

Date: 18.NOV.2019 17:31:26

FCC Part 15.247

Page 55 of 74




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

EDR (8DPSK): Pulse time, Low Channel, 3DH1

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.35 dB VBW 2 MHz
20 dBm 449.837675 us SWT 1 ms unit dBm
2
11 dB| Offset vai|[T1] -62.22 denl gy
-30.000000 vs
1 AT[TTIT 35 dB
449.837675 vs
ey, )
T
1 ‘
1
-2
-3
—a
-5
-7
TR
-8
Center 2.402 GHz 100 vs/
Date: 18.NOV.2019 17:36:45
EDR (8DPSK): Pulse time, Middle Channel, 3DH1
Delta 1 [T1] RBW 500 kHz  RF Att 20 dB
Ref Lvl 2.48 dB VBW 2 MHz
20 dBm 449.837675 us SWT 1ms unit dBm
2
11 dB| Offset vi|[T1] -62.32 dBm[_J
-27.995992 us
1 2T TTII 2-48 dB |
449.837675 ys |°C-
[V VYWY g Apabes /) y
L) L TR
-1
-2
-3
-4
_s5 /
i ymimam
I
-7
R
Center 2.441 GHz 100 vs/

Date: 18.NOV.2019 17:35:53
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EDR (8DPSK): Pulse time, High Channel, 3DH1

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lv1 -3.45 dB VBW 2 MHz
20 dBm 447 .833667 Ns SWT 1 ms unit dBm
2
11 dB| Offset vi|[T1] -60.54 dBm[—]
-25.991984 ys
1 2T TTIT —3.45 dB
447 .833667 Ns
A
T ”
_1 \
1MA
-2
-3
-4
-5
- I\
GOWMWMW
-7
TR
Center 2.48 GHz 100 vs/
Date: 18.NOV.2019 17:33:30
.
EDR (8DPSK): Pulse time, Low Channel, 3DH3
Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi 3.12 dB VBW 2 MHz
20 dBm 1.700339 ms SWT 3 ms unit dBm
2
11 dB| Offset vi|[T1] -59.34 dB =
-30.000000 ys
1 2T TTII 312 dB
1.700339 ms |°C-
eV T LuAL“ i AP nr o TRG
-1
-2
-3
-4
-5
Tal) b
_6i i
-7
TR
-8
Center 2.402 GHz 300 ys/

Date: 18.NOV.2019

17:40:54
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®

2

EDR (8DPSK): Pulse time, Middle Channel, 3DH3

-60]

Date

®

H 18_.NOV.2019

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref LvI 1.38 dB VBW 2 MHz
20 dBm 1.700339 ms SWT 3 ms unit dBm
11 dB| Offset vi|[T1] -59.09 dBi
-30.000000 ys
ALl[LTL] 38 dB
1.700339 ms
qu“N“b&NAWWMJ AWM’W- Y L: M
b o
I
TR
Center 2.441 GHz 300 vs/

17:42:10

EDR (8DPSK): Pulse time, High Channel, 3DH3

2

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB

Ref LvlI -0.38 dB VBW 2 MHz
20 dBm 1.706351 ms swT 3 ms unit dBm
11 dB| Offset vi|[T1] -58.35 dBn
-36.012024 \s
Al LTIT —0.38 dB |

1.706351 ms |°
| @ Sad

o

-4

i

R

Date

Center 2.48 GHz

H 18.NOV.2019 17:42:53

300 ys/

TR
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EDR (8DPSK): Pulse time, Low Channel, 3DHS

Delta 1 [T1] RBW 500 kHz RF Att 20 dB

Ref Lvli 0.80 dB VBW 2 MHz

20 dBm 2.968876 ms SWT 5 ms unit dBm
24

11 dB| Offset val[ri] -56.82 dB D
-46.032064 Ns
1 AT[TTIT U-80 dB
2.968876 ms
Yy A A TRG
-1
1
-2
-3
-4
-5
-6
-7
TR

-8

Center 2.402 GHz 500 vs/

Date: 18_.NOV.2019 17:44:26

EDR (8DPSK): Pulse time, Middle Channel, 3DHS

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi 0.15 dB VBW 2 MHz
20 dBm 2.968876 ms SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] -57.13 dBmu
-46.032064 ys
1 2T TTII U-15 dB |
2.968876 ms |°C-
'w_.MAw,v- AN NN APWINR A AT .
~1
-2
-3
-4
-5
-6 “ ! h h ﬂ“ 'J L M
-7
TR
Center 2.441 GHz 500 vs/

Date: 18.NOV.2019 17:45:18
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EDR (8DPSK): Pulse time, High Channel, 3DHS

Delta 1 [T1] RBW 500 kHz  RF Att 20 dB
@ Ref Lvi -1.38 dB VBW 2 MHz
20 dBm 2.978896 ms SWT 5 ms unit dBm
211 as[ oFreet vi|rT1] -57.29 dB
-46.032064 s
1 AT[TTIT —1.38 dB
2.978896 ms
""I" " Ao Ay W

] e gy

TR

Center 2.48 GHz 500 vs/

Date: 18_.NOV.2019 17:45:57
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHF191024005-00A

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. And for all other frequency hopping systems in the 2400-2483.5 MHz band:
0.125 watts.

Test Procedure

a. Use the following spectrum analyzer settings:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.
3) VBW > RBW.
4) Sweep: Auto.
5) Detector function: Peak.
6) Trace: Max hold.
b. Allow trace to stabilize.
c. Use the marker-to-peak function to set the marker to the peak of the emission.
d. The indicated level is the peak output power, after any corrections for external attenuators and cables.
e. A plot of the test results and setup description shall be included in the test report.

Test Data

Environmental Conditions

Temperature: 233 °C
Relative Humidity: 50 %
ATM Pressure: 101.3 kPa

The testing was performed by Lee Li on 2019-11-18.
EUT operation mode: Transmitting

Test Result: Compliant.
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Mode Frequency Output Power Limit
(MHz) (dBm) (mW) (mW)
2402 4.69 2.94 1000
((l};l?SI}Q 2441 5.57 3.61 1000
2480 4.56 2.86 1000
2402 2.44 1.75 125
(n/4-li:)]z)l}’SK) 2441 3.29 2.13 125
2480 2.44 1.75 125
2402 2.92 1.96 125
(8]E)113§K) 2441 3.79 2.39 125
2480 2.90 1.95 125

FCC Part 15.247 Page 62 of 74




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHF191024005-00A

2

BDR (GFSK): 2402MHz

-20]

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref LvI 4.69 dBm VBW 10 MHz
20 dBm 2.40202405 GHz SWT 5 ms unit dBm
11 dB| Offset vi|[T1] 4.69 dBi =
2.40202405 GHZz]|
|
1 1
Center 2.402 GHz 800 kHz/ Span 8 MHz
18_.NOV.2019 14:54:35

Date:

BDR (GFSK): 2441MHz

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvli 5.57 dBm VBW 10 MHz
20 dBm 2.44083166 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi|rri 5.57 dB;
2.44083166 GHZ|
1 1
D, 2 S
| |
1 1
Center 2.441 GHz 800 kHz/ Span 8 MHz
18.NOV.2019 14:55:30

Date:
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BDR (GFSK): 2480MHz

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvli 4.56 dBm VBW 10 MHz
20 dBm 2.47962325 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi|[T1] 4.56 der‘T
2.47962325 GHZz|
1
1
| v 1
| 1 M
-1
1MA 1MA
-2
-3
—a
-5
-6
=7
Center 2.48 GHz 800 kHz/ Span 8 MHz
Date: 18.NOV.2019 14:56:07
EDR(n/4-DQPSK): 2402MHz
Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvli 2.44 dBm VBW 10 MHz
20 dBm 2.40175150 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi|rri 2.44 denf
2.40175150 GHZz|
1
1
NP AN E—
—14 ~
1 1
-2
-3
-4
-5
-6
=7
-8
Center 2.402 GHz 800 kHz/ Span 8 MHz

Date:

18_.NOV.2019

14:57:38
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EDR(n/4-DQPSK): 2441MHz

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvi 3.29 dBm VBW 10 MHz
20 dBm 2.44068737 GHz SWT 5 ms unit dBm
11 dB| offset vilrri 3.20 derf o
2.44068737 GHZ
1
1
/_,_,_,-'-—"-'—_'_’_hk
-1
1
-2
-3
-4
-5
-6
=7
-8
Center 2.441 GHz 800 kHz/ Span 8 MHz
Date: 18.NOV.2019 14:58:24
EDR(n/4-DQPSK): 2480MHz
Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvli 2.44 dBm VBW 10 MHz
20 dBm 2.47983166 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] 2.44 dBmLAJ
2.47983166 GHZz|
1
1
P A Se—
-1
1MA 1MA
-2
-3
—a
-5
-6
=7
Center 2.48 GHz 800 kHz/ Span 8 MHz

Date: 18.NOV.2019 14:59:15
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EDR(8DPSK): 2402MHz

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvi 2.92 dBm VBW 10 MHz
20 dBm 2.40191182 GHz SWT 5 ms unit dBm
11 dB| Offset vilrri 2.92 dB
2.40191182 GHZ
1
1
d__dwl——-*q_“~ﬁ\h
1
Center 2.402 GHz 800 kHz/ Span 8 MHz
18.NOV.2019 15:00:45

Date:

EDR(S8DPSK): 2441MHz

-4

Date:

Marker 1 [T1] RBW 3 MHz RF Att 20 dB
Ref Lvi 3.79 dBm VBW 10 MHz
20 dBm 2.44092786 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] 3.79 dBmLAJ
2.44092786 GHz|
1
1
f—f~*”pf_——!mu——_“_h~h‘“
1A
Center 2.441 GHz 800 kHz/ Span 8 MHz
18.NOV.2019 15:01:32
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EDR(8DPSK): 2480MHz

Marker 1 [T1] RBW 3 MHz RF Att 20 dB

Ref Lvi 2.80 dBm VBW 10 MHz
20 dBm 2.47992786 GHz SWT 5 ms unit dBm
11 dB| Offset vilrri 2.80 dBi
2.47992786 GHZ|

1
1]
DD, / S

] T

Center 2.48 GHz 800 kHz/ Span 8 MHz

Date: 18.NOV.2019 15:02:20
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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.

3. Set RBW of spectrum analyzer to 100 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.

Test Data

Environmental Conditions

Temperature: 232°C
Relative Humidity: 50 %
ATM Pressure: 101.3 kPa

The testing was performed by Lee Li on 2019-11-18.
EUT operation mode: Transmitting & Hopping

Test Result: Compliant.
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Band Edge

®

2

BDR (GFSK): Left Side - Transmitting

-4

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -41.30 dBm VBW 300 kHz
20 dBm 2.39969339 GHz SWT 5 ms unit dBm
11 dB| Offset vai|[T1] -41.30 dBmFAT
2.39969339 GHz|
-D1 5 dBm
\
| WAXp2 |-15 dBi // \\ a
1 A /—V
Mot st

Date:

®

2

Center 2.4 GHz 600 kHz/

18.NOV.2019 15:06:20

BDR (GFSK): Right Side

Span 6 MHz

- Transmitting

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -52.83 dBm VBW 300 kHz
20 dBm 2.48393086 GHz sSwT 5 ms Unit dem
11 dB| Offset vi|[T1] -52.83 der‘T
2.48393086 GHz
D1 4_65/5159\
WA poll-15.35 &Bm *
VJ\ 1
Wwwwwm

Date:

Center 2.4835 GHz 1 MHz/

18_.NOV.2019 15:19:00

Span 10 MHz
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EDR (n/4-DQPSK): Left Side - Transmitting

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -38.00 dBm VBW 300 kHz
20 dBm 2.39999399 GHz SWT 5 ms unit dBm
11 dB| Offset vilrri -38.00 denl e
2.39999399 GHZ]|
1
D1 1.25 dBm AN
/r/ \“\
. A
‘ / \
o D2 [-18.75 [dBm / \
-3 \
] \J
- ) N
RVl lover
. /
LA
IRU TN Ay e
-6
-7
-8
Center 2.4 GHz 600 kHz/ Span 6 MHz

Date: 18.NOV.2019 15:22:14

EDR (n/4-DQPSK): Right Side - Transmitting

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvi -52.10 dBm VBW 300 kHz
20 dBm 2.48359018 GHz swT 5 ms unit dBm
2
11 dB| Offset vi|[T1] -52_10 dBm[_J
2.48359018 GHZ|
1
D1 1.19 dRy
=1
LA Z k a
L DP |-18.81 dbm
) JJ / \\m)
—a
s \\.u
MWMWWW
-6
=7

Center 2.4835 GHz

Date:

18.NOV.2019

1 MHz/

15:25:21

Span 10 MHz
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EDR (8DPSK): Left Side - Transmitting

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -37.76 dBm VBW 300 kHz
20 dBm 2.39999399 GHz SWT 5 ms unit dBm
11 dB| Offset vilrri _37.76 dB
[A]

2.39999399 GHZ]|

-D1 1.51 dBm AWAWAY

/JV‘ |
-1
| yDz -18.49 [dBm / \

,w”J v

LA
M A oAbl 41
-6
=7
-8
Center 2.4 GHz 600 kHz/ Span 6 MHz
Date: 18.NOV.2019 16:06:09

EDR (8DPSK): Right Side - Transmitting

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -52.80 dBm VBW 300 kHz
20 dBm 2.48421142 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi([T1] -52.80 dBnj

2.48421142 GHz|

D1 1.45 gRR
|~

T

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 18.NOV.2019 16:01:50
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BDR (GFSK): Left Side - Hopping

Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvli -42 .58 dBm VBW 300 kHz
20 dBm 2.39968938 GHz SWT 5 ms unit dBm
11 dB| Offset vai|[T1] -42 .58 dBnj
2.39968938 GHZz|

1
-D1 6.47 dBm /v'“\ /, /I“
1MAXD2

-13.93 [dBm // A

-4

Center

Date:

2.4 GHz 1 MHz/ Span 10 MHz

18.NOV.2019 15:13:28

BDR (GFSK): Right Side- Hopping

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -50.61 dBm VBW 300 kHz
20 dBm 2.48399299 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi|[T1] -50.61 der‘T

2.48399299 GHz|

7LH-

" m

S

1

i

o5 hion
-15.55 [dBm

-4

Center

Date:

2.4835 GHz 1.2 MHz/ Span 12 MHz

18.NOV.2019 15:16:36
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EDR (n/4-DQPSK):

Left Side- Hopping

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -39.90 dBm VBW 300 kHz
20 dBm 2.39998998 GHz SWT 5 ms unit dBm
11 dB| Offset vi|[T1] -39.90 denl oy
2.39998998 GHZ|
1
D1 2.96 dBm
P IR S\ ¥
ﬂ A7~
-1
| MAX
D2 |-17.04 [dBm
-2
-3 //
» ';w”" 1/
-5
AN A MANAAAAIN A AN AMARA
-6
-7
-8
Center 2.4 GHz 1 MHz/ Span 10 MHz
Date: 18.NOV.2019 15:42:12
. . .
EDR (n/4-DQPSK): Right Side- Hopping
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -51.92 dBm VBW 300 kHz
20 dBm 2.48404108 GHz SWT 5 ms unit dBm
2
11 dB| Offset vi|[T1] -51.92 dBmLJ
2.48404108 GHZ|
1
=D} ,1.12 ,gdBm x
1 w“\
1MA 1MA
2 D2 |-18.88 [dBm
_3 \
_a (1
-5 \11( I 1
WWMWWM
-6
=7

Center 2.4835 GHz

Date: 18.NOV.2019 15:32:09

1.2 MHz/

Span 12 MHz
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EDR (8DPSK): Left Side- Hopping

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -38.90 dBm VBW 300 kHz
20 dBm 2.39998998 GHz SWT 5 ms unit dBm
11 dB| offset vilrri _38.90 dB
2.39998998 GHZ]|
1
D1 3 dBm
A M 1 )
Ty
-1
1MAX
D2 |-17 dBm|
-2
-3 J/
1 }/\p
) A"/\A//]J
-5 /-
PRI ! VUV DYV
-6
=7
-8
Center 2.4 GHz 1 MHz/ Span 10 MHz

Date:

18.NOV.2019

15:50:33

EDR (8DPSK): Right Side- Hopping

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref LvlI -52.08 dBm VBW 300 kHz
20 dBm 2.48411323 GHz swT 5 ms Unit dBm
2
11 dB| Offset vi|[T1] -52.08 dBn
2.48411323 GHZ|
1
i1 1 dBn |
MY VL\
=1
1MA
72 D2 |-18.69 [dBm
-3 \
_a \
5 \Ah L 1
-6
=7

Center 2.4835 GHz

Date:

18.NOV.2019

15:58:51

1.2 MHz/

Span 12 MHz

wx#i% END OF REPORT *##%+
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