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2 Test Summary

Test Item Test Requirement Test method Result
i 47 CFR Part 15, Subpart C Section
Antenna Requirement ANSI C63.10 (2013) PASS
15.203/15.247 (c)
AC Power Line Conducted | 47 CFR Part 15, Subpart C Section
o ANSI C63.10 (2013) PASS
Emission 15.207
Conducted Peak Output 47 CFR Part 15, Subpart C Section
ANSI C63.10 (2013) PASS
Power 15.247 (b)(1)
, i 47 CFR Part 15, Subpart C Section
20dB Occupied Bandwidth ANSI C63.10 (2013) PASS
15.247 (a)(1)
Carrier Frequencies 47 CFR Part 15, Subpart C Section
, ANSI C63.10 (2013) PASS
Separation 15.247 (a)(1)
i 47 CFR Part 15, Subpart C Section
Hopping Channel Number ANSI C63.10 (2013) PASS
15.247 (a)(1)
: 47 CFR Part 15, Subpart C Section
Dwell Time 15.247 (a)(1) ANSI C63.10 (2013) PASS
Pseudorandom Frequency | 47 CFR Part 15, Subpart C Section
_ ANSI C63.10 (2013) PASS
Hopping Sequence 15.247(b)(4)
Band-edge for RF 47 CFR Part 15, Subpart C Section
o ANSI C63.10 (2013) PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious 47 CFR Part 15, Subpart C Section
- ANSI C63.10 (2013) PASS
Emissions 15.247(d)
Radiated Spurious 47 CFR Part 15, Subpart C Section
emissions 15 205/15.209 ANSI C63.10 (2013) PASS
Restricted bands around | 47 cFR part 15, Subpart C Section
fundamental frequency ANSI C63.10 (2013) PASS
(Radiated Emission) 15.205/15.209
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4.1 Client Information

4 General Information

Applicant:

Shenzhen Times Innovation Technology Co., Ltd

Address of Applicant:

5th Floor, Building B, Baseus Intelligence Park, No.2008, Xuegang Rd,
Gangtou Community, Bantian Street, Longgang District, Shenzhen.

Manufacturer:

Shenzhen Times Innovation Technology Co., Ltd

Address of Manufacturer:

5th Floor, Building B, Baseus Intelligence Park, N0.2008, Xuegang Rd,
Gangtou Community, Bantian Street, Longgang District, Shenzhen.

Factory:

Dongguan Chengyue Electronic Technology Co., Ltd

Address of Factory:

NO.15, Yinhu Road, Yinhu industrial estate, jiaoyitang, Tangxia Town,
Dongguan, Guangdong, China

4.2 General Description of

EUT

Product Name:

Baseus True Wireless Earphones

Model No.: Baseus Bowie W04+
Trade Mark:

Baseus
Hardware Version: V7.13
Software Version: V12
Operation Frequency: 2402MHz~2480MHz
Bluetooth Version: V5.3

Modulation Technique:

Frequency Hopping Spread Spectrum (FHSS)

Modulation Type:

GFSK, m/4DQPSK, 8DPSK

Number of Channel:

79

Hopping Channel Type:

Adaptive Frequency Hopping systems

Sample Type:

portable production

Sample number:

20210913001

Test Software of EUT:

BT FCC Tool _V2.24 (manufacturer declare)

Antenna Type:

Chip antenna

Antenna Gain:

0.8dBi

Power Supply:

Earphone capacity: 40mAh/0.148Wh
Input: 5V=-- 80mA

Charging case capacity:300mAh/1.11Wh
Input: 5V=-- 350mA
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Operation Frequency each of channel

Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
0 2402MHz 20 2422MHz 40 2442MHz 60 2462MHz
1 2403MHz 21 2423MHz 41 2443MHz 61 2463MHz
2 2404MHz 22 2424MHz 42 2444MHz 62 2464MHz
3 2405MHz 23 2425MHz 43 2445MHz 63 2465MHz
4 2406MHz 24 2426MHz 44 2446MHz 64 2466MHz
5 2407MHz 25 2427MHz 45 2447MHz 65 2467MHz
6 2408MHz 26 2428MHz 46 2448MHz 66 2468MHz
7 2409MHz 27 2429MHz 47 2449MHz 67 2469MHz
8 2410MHz 28 2430MHz 48 2450MHz 68 2470MHz
9 2411MHz 29 2431MHz 49 2451MHz 69 2471MHz
10 2412MHz 30 2432MHz 50 2452MHz 70 2472MHz
11 2413MHz 31 2433MHz 51 2453MHz 71 2473MHz
12 2414MHz 32 2434MHz 52 2454MHz 72 2474MHz
13 2415MHz 33 2435MHz 53 2455MHz 73 2475MHz
14 2416MHz 34 2436MHz 54 2456MHz 74 2476MHz
15 2417MHz 35 2437MHz 55 2457MHz 75 2477MHz
16 2418MHz 36 2438MHz 56 2458MHz 76 2478MHz
17 2419MHz 37 2439MHz 57 2459MHz 77 2479MHz
18 2420MHz 38 2440MHz 58 2460MHz 78 2480MHz
19 2421MHz 39 2441MHz 59 2461MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel
see below:

Channel Frequency
The Lowest channel 2402MHz
The Middle channel 2441MHz
The Highest channel 2480MHz
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4.3 Test Environment

Operating Environment:

Temperature: 25.0°C

Humidity: 53 % RH

Atmospheric Pressure: 995mbar

Test Mode: Use test software (RF Test) to set the lowest frequency, the middle
frequency and the highest frequency keep transmitting of the EUT.

4.4 Description of Support Units

The EUT has been tested with associated equipment below.

Description Manufacturer Model No. Remark FCC certification

PC Lenovo ThinkPad E450c / DOC

4.5 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate.

The reader is cautioned that there may be errors within the calibration limits of the equipment and
facilities.

The measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 ,Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainty in EMC Measurements® and is documented in the ITL Co., LTD. quality system
acc. to DIN EN ISO/IEC 17025.

Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the

device.

Hereafter the best measurement capability for ITL laboratory is reported:
Test Range Uncertainty Notes
Radiated Emission Below 1GHz +4.54dB D
Radiated Emission Above 1GHz +4.10dB 1)
Conducted 0.15~30MHz +3.58dB 1)
Disturbance

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

4.6 Test Location

ITL Co., Ltd
No.8, JinQianLing street 5, Huangjiang Town, Dongguan,
Guangdong, 523757 P.R.C
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4.7 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS( Lab code: L9342)
NVLAP LAB CODE 600199-0
FCC Designation Number: CN5035

FCC Test Firm Registration Number: 239076

4.8 Abnormalities from Standard Conditions
None.
4.9 Other Information Requested by the Customer

None.

4.10 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:
Radiated Emission:

Temperature: 25 °C
Humidity: 48%
Atmospheric pressure: 950-1050mbar

AC Main Conducted testing:

Temperature: 25 °C
Humidity: 44 %
Atmospheric pressure: 950-1050mbar

Conducted testing:

Temperature: 25°C
Humidity: 42 %
Atmospheric pressure: 950-1050mbar
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411 Equipment List
No. Test Equipment Manufacturer Model Serial No. Cal Data Due Date
Dg(')Tl"' SeTr:aAr:EZ?OIC ETS-Lindgren 9%6*6 CT(ﬁgim' 2021.08.02 | 2022.08.01
Dg(');L' EMI test receiver | SCHWARZBECK | ESVS10 | 833616/003 | 2021.05.11 | 2022.05.10
DGITL- Wideband Radio
376 Communication | SCHWARZBECK | CMW500 | LR114195 | 2021.05.11 | 2022.05.10
Tester
DGITL- |~ MXG Vector Agilent N5182A | MY47071034 | 2021.05.11 | 2022.05.10
349 Signal Generator .
Technologies
DGITL- Spectrum Agilent NOO10A | MY54200334 | 2021.05.11 | 2022.05.10
306 Analyzer Technologies
D%E"' Pre Amplifier MInl-Clrcuits 155()(;)( SN292801110 | 2021.05.11 | 2022.05.10
DC;%L' i‘;?l;rzuer? SCHWARZBECK | FSV40-N 66255'2115588' 2021.05.11 | 2022.05.10
DGITL- .
209 Horn Antenna ETS Lindgren 3117 SN00152265 | 2021.05.11 | 2024.05.10
DGITL- . .
308 Bilog Antenna ETS: Lindgren 3142E 156975 2020.06.20 | 2023.06.19
DGITL- Wideband Minl-Clrcuits ZVA- SN986401426
350 Amplifier Super 183X-S+ 2021.05.11 | 2022.05.10
Ultra
Dgels-gl_- Broag:t):r?gaHom SCHWARZBECK 9170 795 2020.07.04 2022.07.04
D(;;‘IiL- Pre Amplifier teramicrowave O(‘)I’%Léés 18081001 2021.05.11 | 2022.05.10
Dg’gg"' A%x‘;#ﬁ;p SCHWARZBECK l':s'\gg 062 2020.07.04 | 2022.07.03
Software list
Testing .
Manufacturer Model Version number
software
e3 AUDIX e3.Ink Version:6.2009-11-3c(itl)
MTS MWRFTEST | MTS 8310 Version:2.0
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5.1 Antenna Requirement

Standard 47 CFR Part 15C Section 15.203 /247(c)
requirement:

15.203 requirement:

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, 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.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

= ’Nl

_:J“x’mu. @ =

—
—
—
| er—
e e 4
’
——
e
e
>
e e
—————. S —
P
e e -
s et SN
P

The antenna is Chip antenna, The best case gain of the antenna is 0.8 dBi.
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5.2 Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.207

Test Method:

ANSI| C63.10: 2013

Test Frequency Range:

150kHz to 30MHz

Limit:

Limit (dBuV)
Frequency range (MHz) -
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Procedure:

1) The mains terminal disturbance voltage test was conducted in a shielded
room.

2) The EUT was connected to AC power source through a LISN 1 (Line
Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground
reference plane in the same way as the LISN 1 for the unit being
measured. A multiple socket outlet strip was used to connect multiple
power cables to a single LISN provided the rating of the LISN was not
exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the
ground reference plane. And for floor-standing arrangement, the EUT was
placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear
of the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the
unit under test and bonded to a ground reference plane for LISNs
mounted on top of the ground reference plane. This distance was
between the closest points of the LISN 1 and the EUT. All other units of
the EUT and associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of
equipment and all of the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Test Setup:

Shielding Room

Test Receiver

Slcm

/
AC Mains ==

LISN2 | AC Mains

-

<+ LISN1

Ground Reference Plane

Exploratory Test Mode:

Non-hopping transmitting mode with all kind of modulation and all kind of
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data type at the lowest, middle, high channel.

Final Test Mode:

Through Pre-scan, find the DH1 of data type and GFSK modulation at the
lowest channel is the worst case.

Only the worst case is recorded in the report.

Test Voltage:

AC 120V/60Hz

Test Results:

Pass

Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.

Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission

were detected.
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Live line:
20 Level (dBuV)
70
{m\ | FCC PART 15C QP
W\ | FCC PART 15C AV
40
i
30 /
AP i!l '. I.
ok | Ay AV W fj A
10
A8 2 5 1 2 5 10 20 30
Frequency (MHz)
NO. Freq Reading LISN Factor Czble Loss Measured Limit Line Over Limit Remark
MHz dBuV B dBuV dBuV dB
1 0.170 9.98 10. 28 0.02 20.28 54.94 -34. 66 Average
2 0.170 22.20 10. 28 0.02 32.50 64. 94 -32. 44 QP
3 0.222 9.43 10. 25 0.02 19.70 52.74 -33.04 Average
N 0.222 14. 26 10. 25 0.02 24.53 62.74 -38. 21
5 0. 361 8. 61 10. 22 0.03 18.86 48. 69 -29. 83 Average
6 0. 361 15. 54 10. 22 0.03 25.79 58. 69 -32.90 QP
7 0.510 9.56 10. 20 0.03 19.79 46. 00 -26. 21 Average
8 0.510 16. 10 10. 20 0.03 26.33 56. 00 -29. 67
9 0.630 8.72 10. 20 0.04 18. 96 46. 00 -27.04 Average
10 0.630 15. 49 10. 20 0.04 25.73 56. 00 -30. 27
11 1.324 8.98 10. 17 0.06 19. 21 46. 00 -26.79 Average
12 1. 324 12. 06 10. 17 0.06 22.29 56. 00 -33.71 QP

1:Measured=Reading + LISN Factor + Cable Loss
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Neutral line:
30 Level (dBuV)
70
60\ L Ll . _ A FCC PART 15C QP
| |
So\ ] _ _ A FCC PART 15C AV
|
40
e
hug's Qp“ w“'!\( ¥y 214
20 _ H]V \‘15 L{ O oy
4 LY hn&w‘m
10 | |
035 2 | 5 1 2 5 10 20 30
Frequency (MHz)
NO. Freq Reading LISN Factor Cable Loss Measured Limit Line Over Limit Remark
MHz dBuV dB dB dBuV dBuV
1 0. 426 9.17 10. 15 0.03 19.35 47.33 -27.98 Average
2 0. 426 15.78 10. 15 0.03 25.96 57.33 =381-37 QP
3 0.611 10.12 10. 15 0.04 20. 31 46. 00 -25. 69 Average
B 0.611 16. 42 10. 15 0.04 26. 61 56. 00 -29. 39 QP
5 0.77 9.60 10. 17 0.04 19. 81 46. 00 -26.19 Average
6 0.779 13. 48 10. 17 0.04 23.69 36. 00 -32- 31 QP
7 2.110 6. 68 10. 16 0.07 16.91 46. 00 -29. 09 Average
8 2.110 11.49 10. 16 0.07 21.72 56. 00 -34.28 QP
9 6. 252 4.23 10. 33 0.11 14. 67 50. 00 -35. 33 Average
10 6. 252 9. 44 10. 33 0.11 19.88 60. 00 -40. 12 QP
11 20.270 2.77 10. 20 0.19 13. 16 50. 00 -36. 84 Average
12 20.270 4. 27 10. 20 0.19 14. 66 60. 00 -45. 34 QP

1:Measured=Reading + LISN Factor + Cable Loss

Remark:

The following Quasi-Peak and Average measurements were performed on the EUT:
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5.3 Conducted Peak Output Power

Report No.: D210911010-1

Test Requirement: 47 CFR Part 15C Section 15.247 (b)(1)

Test Method: ANSI C63.10:2013

Test Setup:
Spectrum Analyzer

o s i
[ e e o
{ e e
{ e o |

== E.U.T

(C

Non-Conducted Table

Ground Reference Plane

Remark:
Factor: the High-Frequency cable loss 1.5dB in the spectrum analyzer.

Limit: 21dBm

Exploratory Test Mode: | Non-hopping transmitting with all kind of modulation and all kind of data type

Final Test Mode: Through Pre-scan, find the DH1 of data type is the worst case of GFSK
modulation type, 2-DH1 of data type is the worst case of mM/4DQPSK
modulation type, 3-DH1 of data type is the worst case of 8DPSK modulation

type.

Test Results: Pass
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Measurement Data

GFSK mode
Test channel Peak Output Power (dBm) Limit (dBm) Result
Lowest 7.83 30.0 Pass
Middle 6.60 30.0 Pass
Highest 6.98 30.0 Pass
m/4ADQPSK mode
Test channel Peak Output Power (dBm) Limit (dBm) Result
Lowest 6.72 21.00 Pass
Middle 5.64 21.00 Pass
Highest 6.64 21.00 Pass
8DPSK mode
Test channel Peak Output Power (dBm) Limit (dBm) Result
Lowest 7.00 21.00 Pass
Middle 6.18 21.00 Pass
Highest 6.53 21.00 Pass
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Test plot as follows:

Spectrum

Power NVNT 1-DH5 2402MHz Antl

(=]

Ref Level 20.00 dBm
| Att 30 dB
SGL Count 100/100

Offset 1.57 dB @ RBW
SWT

2 MHz

1.9 ps & VBW 10 MHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] 7.83 dBm

2.402260000 GHz
M1

0 dBm

f’—i_‘_‘“—\

-10 dem

-20 dem

-30 dem

-40 dBm

L7

-50 dBm

-60 dBm

=70 dBm

CF 2.402 GHz

10001 pts Span 10.0 MHz

JI

Date:

Spectrum

15.8EF.2021 08

147:57

Power NVNT 1-DH5 2441MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset
SWT

1.61 dé & RBW 2 MHz

1.9 ps & YBW 10 MHz Mode Auto FFT

@® 1Pk Max

10 dBm

M1[1] 6.60 dBm

2.440874000 GHz

ie

0 dBm

-10 dBm

-20 dBm

-30 dém

-40 dBm

L ———
-50 dBm

-60 dBm

-70 dem

CF 2.441 GHz

10001 pts

Span 10.0 MHz

JI

Date: 15.8EP.2021

08:56:086
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Report No.: D210911010-1

Power NVNT 1-DHS5 2480MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.58 dB @ RBW 2 MHz

o Att 30dB  SWT 1.9 ps & VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@® 1Pk Max

M1[1] 6.98 dBm

2.480090000 GHz
10 dBm L

,-d""_"—“'-ﬂ

0 dBm

-10 dBm

-20 dBm

-30 dém

wan AN

4 [
-50 dBm

-60 dBm

-70 dem

CF 2.48 GHz 10001 pts

jl (]

Date: 15.8EP.2021 08:57:34

Span 10.0 MHz

Power NVNT 2-DH5 2402MHz Antl
Spectrum | [%]
Ref Level 20.00 dem Offset 1.57 dB & RBW 2 MHz

J= Att 30dBs  SWT 1.9 ps & VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@® 1Pk Max

M1[1] 6.72 dBm

2.402262000 GHZ
10 dem "

0 dBm

-10 dBm

-20 dBm

-30 dém \

-40 dBm

-50 dBm

-60 dBm

-70 dem

CF 2.402 GHz 10001 pts

jl (]

Date: 15.8EP.2021 09:05:58

Span 10.0 MHz
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Report No.: D210911010-1

Power NVNT 2-DH5 2441MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.61 d& & RBW 2 MHz

o Att 30dB  SWT 1.9 ps & VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@® 1Pk Max

M1[1] 5.64 dBm

2.440615000 GHz
10 dBm

T

0 dBm

-10 dBm

-20 dBm

-30 dém / \
-40 dBm

-50 dBm

-60 dBm

-70 dem

CF 2.441 GHz 10001 pts

jl (]

Date: 15.8EP.2021 09:16:01

Span 10.0 MHz

Power NVNT 2-DH5 2480MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.58 dB @ RBW 2 MHz

o Att 30dB  SWT 1.9 ps & VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@® 1Pk Max

M1[1] 6.64 dBm

2.480377000 GHz
10 dBm e

0 dBm

-10 dBm

-20 dBm

-30 dém

-50 dBm

-60 dBm

-70 dem

CF 2.48 GHz 10001 pts

jl (]

Date: 15.8EP.2021 08:17:15

Span 10.0 MHz
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Report No.: D210911010-1

Power NVNT 3-DH5 2402MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.57 d& @ RBW 2 MHz

J= Att 30dBs  SWT 1.9 ps & VBW 10 MHz Mode Auto FFT
SGL Count 100/100

@® 1Pk Max

M1[1] 7.00 dBm

2.402406000 GHz
10 dBm s

]

0 dBm

-10 dBm

-20 dBm

-30 dém

-50 dBm

-60 dBm

-70 dem

CF 2.402 GHz 10001 pts

jl (]

Date: 15.8EP.2021 12:45:18

Span 10.0 MHz

Power NVNT 3-DH5 2441MHz Antl

Spectrum | :%l
Ref Level 20,00 dem Offset 1.61 dB & RBW 2 MHz

o Att 30dB  SWT 1.9 ps & VBW 10 MHz Mode Auto FFT

SGL Count 100/100
@® 1Pk Max

M1[1] 6.18 dBm

2.441267000 GHz
10 dBm

frit

[p— S

0 dBm

-10 dBm
-20 dBm / \
-30 dem

-40 dBm

-50 dBm

-60 dBm

-70 dem

CF 2.441 GHz 10001 pts

jl (]

Date: 15.8EP.2021 12:41:14

Span 10.0 MHz
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I-TEST LAB

Report No.: D210911010-1

Spectrum |

Power NVNT 3-DH5 2480MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset
SWT

1.58 d& @ RBW 2 MHz

1.9 ps & YBW 10 MHz Mode Auto FFT

@® 1Pk Max

10 dBm

M1[1]

6.53 dBm
2.480347000 GHz

0 dBm

-10 dBm

-20 dBm /
-30 dém

N\

-40 dBm

-50 dBm

-60 dBm

-70 dem

CF 2.48 GHz

10001 pts

Span 10.0 MHz

\ JI

Date: 15.8EP.2021

12:43:00
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Report No.: D210911010-1

5.4 20dB Occupy Bandwidth

Test Requirement:

47 CFR Part 15C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

Test Setup:

Spectrum Analyzer

o [ |
o

(o [

o |

(o |
-

E.U.T

Non-Conducted Table

Ground Reference Plane

Limit:

NA

Exploratory Test Mode:

Non-hopping transmitting with all kind of modulation and all kind of data type

Final Test Mode:

Through Pre-scan, find the DH1 of data type is the worst case of GFSK
modulation type, 2-DH1 of data type is the worst case of mM/4DQPSK
modulation type, 3-DH1 of data type is the worst case of 8DPSK modulation

type.
Test Results: Pass
Measurement Data
20dB Occupy Bandwidth (kHz)
Test channel

GFSK m/4ADQPSK 8DPSK
Lowest 0.998 1.336 1.256
Middle 0.94 1.349 1.234
Highest 0.868 1.279 1.233
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I-TEST LAB

Report No

.- D210911010-1

Test plot as follows:-

-20dB Bandwidth NVNT 1-DH5 2402MHz Antl

Spectrum | :%l
Ref Level 20.00 dém Offset 1.57 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 4.41 dBm
2.402053190 GHz
10 dBm T M2[1] 15.62 dBm
'\/\ 2.401503000 GHz
0 dBm /\/\ff’\n/“ ﬂ\’\
\’\/\’\ P
-10 dBm }E/\/J ¥ v L\/i{’\
-20 dBm /J\/‘N \A‘\’\
-30 dBm /V
-40 dBm _,/’N
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
il ra
Date: 15.8EF.2021 08:48:18
-20dB Bandwidth NVNT 1-DH5 2441MHz Antl
Spectrum :%l
Ref Level 20.00 dém Offset 1.61 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 5.32 dBm
2.440827220 GHz
10 dBm T M2[1] 14.70 dBm
2.440533000 GHz
0 dBm ‘M\_/‘“V\V vy
-10 dém e __rv'/\[\ \,\,L‘\/\ K
o ; /\,f\f V{_\/\
30 dem /\/’/\/\_ \'\‘\
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz

JI

Date: 15.8EP.2021 08:56:22
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Report No.: D210911010-1

-20dB Bandwidth NVNT 1-DH5 2480MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.58 dB & RBW 30 kHz

o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 5.68 dBm
2.479826620 GHz
10 dBm TT mM2[1] 14.40 dBm|
2.479535000 GHz|
0 dBm V\an

-10 dBm ’ /\/V \r\/\’\
LG4 v ul"s 3
-20 dem JFJV [‘H\f\\(

-50 dBm

-60 dBm

-70 dem

CF 2.48 GHz 10001 pts Span 2.0 MHz
)i ("]

Date: 15.8EP.2021 08:57:50

-20dB Bandwidth NVNT 2-DH5 2402MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.57 d& & RBW 30 kHz

o att 30dB  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
SGL Count 1007100
@® 1Pk Max
M1[1] 0.14 dBm
2.402005200 GHZ]
10 dBm ™M2[1] 20.03 dBm
W 2.401326000 GHz
e A
-10 dBm /_J,/W V™M

‘\’\
h;i/‘/ \U'q

-20 dBm / \
-30 dém

N
et it M-
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Il (]

Date: 15.8EP.2021 08:06:15
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I-TEST LAB

Report No

.- D210911010-1

-20dB Bandwidth NVNT 2-DH5 2441MHz Antl

Spectrum | :%l
Ref Level 20.00 dém Offset 1.61 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] -2.68 dBm
2.440812220 GHz
10 dBm M2[1] 22.52 dBm
2.440319000 GHz
0 dBm ”’1\[\\//\
-10 dBm ,_fw W\,\
20 dBm 'ﬂ.}\/‘l L\Ii
-30 dBm
Jﬁ‘ve:rv/\/ L\/\.vJ\J
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
il ra
Date: 15.8EF.2021 09:16:19
-20dB Bandwidth NVNT 2-DH5 2480MHz Antl
Spectrum :%l
Ref Level 20.00 dém Offset 1.58 dB & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 2.05 dBm
2.480012200 GHz
10 dBm M2[1] 18.07 dBm
th1 2.479362000 GHz
o SVElArvN
-10 dem ’J"/wv AVASLN
;‘1{“ \\ M3
-20 dBm / —"\
-30 dém ._\M
et /J ASNAT
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
il ra
Date: 15.8EF.2021 09:17:34
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Report No.: D210911010-1

-20dB Bandwidth NVNT 3-DH5 2402MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.57 d& & RBW 30 kHz

o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 4.13 dBm
2.401986800 GHz
10 dBm v mM2[1] 15.90 dBm|
.ﬁ 2.401357000 GHz|
0 dBm

-10 dBm

-20 dBm /’f\ \
-30 dém

[ 20w AANVA
-50 dBm
-60 dBm
-70 dem
CF 2.402 GHz 10001 pts Span 2.0 MHz
| e
Date: 15.SEP.2021 12:45:40

-20dB Bandwidth NVNT 3-DH5 2441MHz Antl

Spectrum | :%l

Ref Level 20.00 dém Offset 1.61 d& & RBW 30 kHz

o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 4.43 dBm
2.440829820 GHz
10 dBm M1 mM2[1] 15.56 dBm|
A 2.440370000 GHzZ|
0 dBm

-10 dBm

-20 dBm <
L/ A\

-50 dBm
-60 dBm
-70 dém
CF 2.441 GHz 10001 pts Span 2.0 MHz
)i ("]
Date: 15.SEP.2021 12:41:4¢
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Report No.: D210911010-1

-20dB Bandwidth NVNT 3-DH5 2480MHz Antl

Spectrum |

(=]

Ref Level 20.00 dém  Offset

1.58 d& & RBW 30 kHz

o Att 30dE SWT 632 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 5.15 dBm|
2.479827420 GHZ]
10 dBm T m2[1] 14.86 dBm
2.479373000 GHz
e W '\\./“’“m
-10 dem Al e\

-20 dBm /
-30 dém

NORY,

-50 dBm

-60 dBm

-70 dem

CF 2.48 GHz

10001 pts

Span 2.0 MHz

\ JI

Date: 15.8EP.2021

12:43:32
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5.5 Carrier Frequencies Separation

Report No.: D210911010-1

Test Requirement: 47 CFR Part 15C Section 15.247 (a)(1)

Test Method: ANSI| C63.10:2013

Test Setup:

Spectrum Analyzer

o o ff o |
VS s s f o |
o o
o o |

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Limit: 2/3 of the 20dB bandwidth
Remark: the transmission power is less than 0.125W.

Exploratory Test Mode: | Hopping transmitting with all kind of modulation and all kind of data type

Final Test Mode: Through Pre-scan, find the DH1 of data type is the worst case of GFSK
modulation type, 2-DH1 of data type is the worst case of mM/4DQPSK
modulation type, 3-DH1 of data type is the worst case of 8DPSK modulation
type.

Test Results: Pass

Page:28 of 99




Report No.: D210911010-1

Measurement Data

GFSK mode
Carrier Frequencies o
Test channel ] Limit (kHz) Result
Separation (kHz)
Lowest 1.167 >0.998 Pass
Middle 1.002 20.94 Pass
Highest 0.999 >0.868 Pass
m/4DQPSK mode
Carrier Frequencies
Test channel ] Limit (kHz) Result
Separation (kHz)
Lowest 0.978 >0.891 Pass
Middle 1.005 >0.899 Pass
Highest 1.008 >0.853 Pass
8DPSK mode
Carrier Frequencies
Test channel Limit (kHz) Result
Separation (kHz)
Lowest 1.002 >0.837 Pass
Middle 1.002 >0.823 Pass
Highest 0.996 >0.822 Pass
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I-TEST LAB

Report No.: D210911010-1

Test plot as follows:

Spectrum |

CFS NVNT 1-DH5 2402MHz Antl

&)

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.57 dB & RBW 30 kHz

SWT 063.2ps @ VBW 100 kHz Mode auto FFT

® 1Pk Max

5.78 dBm
2.40182800 GHz|

M1[1]

10 dem

4.10 dBm

2.’102995’FW

M2[1] mz2

0 dBm

]

-10 dBm

T T

-20 dBm

-30 dBm—A

-50 dBm

-60 dem

-70 dem

CF 2.4025 GHz

1001 pts Span 3.0 MHz

Marker
Type | Ref | Trc |

X-value | ¥-value | Function | Function Result |

M1 1
M2 1

5.75 dem |

2.401828 GHz
4.10 dBm

2.402995 GHz

( Jl

J SRR e

Date: 15.SEP.2021 08:50:28
CFS NVNT 1-DH5 2441MHz Antl
Spectrum l::vul
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 30 kHz
o Att 30 de  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
® 1Pk Max
Mi[1] 5.60 dBm
2.44082800 GHz
10 dBm i Mﬁl] 5.17 dBm
2.441830G0 GH
A/*-J"\nu v /\/\i ]
-10 dBm ’/‘P) \\"“" ’ﬂﬁ \\"V‘
RV Al Vi
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.4415 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.440828 GHz 5.60 dBm |
M2 1 2.44183 GHz 5.17 dBm
( Il ] i e
Date: 15.8EP.2021 08:54:33
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Report No.: D210911010-1

Spectrum |

CFS NVNT 1-DH5 2480MHz Antl

(=]

Ref Level 20.00 dBm

Offset 1.56 dB @ RBW 30 kHz

o Att 30dE SWT 63.2ps @ VYBW 100 kHz Mode auto FFT
@® 1Pk Max
M1[1] 3.79 dBm
2.47905300 GHz
10 dBm M1 M2[1] M2 3.70 dBm
\nf\.f.ﬁ\-.-. A Mn . m 2.48005200 GHz|

AL e AT

-10 l::;n\\—\-\uw

-20 dBm

v U\v\j\{/ U“’“\A

-30 dBm

|

-40 dBm

-

-50 dem

-60 dBm

-70 dBm

CF 2.4795 GHz

1001 pts Span 3.0 MHz

Marker
Type | Ref | Trl:|

X-value Y-value | Function | Function Result |

M1 1
M2 1

2.479053 GHz
2.480052 GHz

3.79 dBm |
3.70 dBm

\ JI

J W e

Date: 15.8EP.2021

Spectrum

08:59:28

CFS NVNT 2-DH5 2402MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset
SWT

1.57 d& & RBW 30 kHz

63.2 ps @ VBW 100 kHz Mode aAuto FFT

@® 1Pk Max

10 dBm

1.78 dBm
2.40201100 GHz

M1[1]

3.67 dBm
2.40298900 GH?
Fal

M2[1] 2
i [1] m

a

0 dBm

s
o AMMV\,\W RS AN S VAV

-10 dBm

-20 dBm

-30 dBm

-4 m

-50 dem

-60 dBm

-70 dBm

CF 2.4025 GHz

1001 pts Span 3.0 MHz

Marker
Type | Ref | Trl:|

X-value | Y-value | Function | Function Result |

M1 1
M2 1

2.402011 GHz
2.402989 GHz

1.78 dém |
3.67 dBm

\ JI

J G e

Date:

15.8EF.2021 09:

07:57
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Report No.: D210911010-1

CFS NVNT 2-DH5 2441MHz Antl

Spectrum | l::vul

Ref Level 20.00 dém Offset 1.61 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT

@® 1Pk Max

M1[1] 2.88 dBm)|
2.44098400 GHz
10 dem e M2[1] o 3.07 dBm
ﬂ‘ 2.44198900 GH?

.

dem A
M%WM WL/ MMWW L“JW\A\M/‘\N/ “

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.4415 GHz 1001 pts Span 3.0 MHz

Marker

Type | Ref | Trl:| X-value | Y-value | Function | Function Result |
M1 ‘ 1 2.440984 GHz 2.88 dBm |
Mz 1 2.441989 GHz 3.07 dBm

{ Jl J G e

Date: 15.8EP.2021 09:11:18

CFS NVNT 2-DH5 2480MHz Antl

Spectrum | l::vul

Ref Level 20.00 dém Offset 1.58 dB & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT

@® 1Pk Max

M1[1] 3.52 dBm
2.47899000 GHz

10 dBm 1 M2[1] M2 2.62 dBm
r 2.47999800 GHz|

dBrm A . X

-10 dBm L\'\'\

-20 dBm

-30 dBm \(wuw

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.4795 GHz 1001 pts Span 3.0 MHz

Marker
Type | Ref | Trl:| X-value | Y-value | Function | Function Result |
M1 ‘ 1 2.47899 GHz 3.52 dBm |
Mz 1 2.479998 GHz 2.62 dBm

{ Jl J iR

Date: 15.8EP.2021 08:13:05
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I-TEST LAB

Report No.: D210911010-1

CFS NVNT 3-DH5 2402MHz Antl

Spectrum | l::vul
Ref Level 20.00 dém Offset 1.57 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@® 1Pk Max
M1[1] 5.91 dBm
" 2.40182800 GHz
10 d&m e Mb¥L] 5.47 dBm
A 2.40283000 GHz
0 dBm il -
-10 dBm /\/ o
-20 dBm
-30 dBm
E Bm
-50 dBm
-60 dBm
-70 dBm
CF 2.4025 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trl:| X-value | Y-value | Function | Function Result |
M1 1 2.401828 GHz 5.91 dBm |
Mz 1 2.40283 GHz 5.47 dBm
( Jl J (I ™
Date: 15.SEP.2021 09:31:12
CFS NVNT 3-DH5 2441MHz Antl
Spectrum l::vul
Ref Level 20.00 dém Offset 1.61 d& & RBW 30 kHz
o Att 30dB  SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@® 1Pk Max
M1[1] 4.80 dBm
2.44082800 GHz
10 dBm T Mﬂﬁi] 5.14 dBm
7\ 2.44183009 GHz
A T S W s L e
-10 drm s
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.4415 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trl:| X-value | Y-value Function | Function Result |
M1 1 2.440828 GHz 4.80 dBm |
Mz 1 2.44183 GHz 5.14 dBm
( Jl J SRR e
Date: 15.SEP.2021 12:47:55
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Report No.: D210911010-1

Spectrum |

CFS NVNT 3-DH5 2480MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.56 dB @ RBW 30 kHz
SWT 63,2 ps @ YBW 100 kHz

Mode Auto FFT

@® 1Pk Max

M1[1]

10 dBm

5

MEEL]
AN

5.46 dBm
2.47883100 GHz
5.08 dBm
2.47982700 GHz

2 "V\W/WJ MWWWW W 1»‘/

¢y

-10 dBm

-20 dBm

™

-30 dBm

-40 dBm

N

-50 dem

-60 dBm

-70 dBm

CF 2.4795 GHz

1001 pts

Span 3.0 MHz

Marker
Type | Ref | Trl:|

X-value | Y-value |

Function |

Function Result |

M1 1
M2 1

2.478831 GHz
2.479827 GHz

5.46 dBm |
5.08 dBm

\ JI

Date: 15.8EP.2021

09:37:44
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5.6 Hopping Channel Number

Report No.: D210911010-1

Test Requirement: 47 CFR Part 15C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013
Test Setup:
Spectrum Analyzer
[ o
/“x,\ [ s s
o s e |
|} e |
~ SIS E.U.T

Non-Conducted Table

Ground Reference Plane

Limit: At least 15 channels
Test Mode: Hopping transmitting with all kind of modulation
Test Results: Pass

Measurement Data

Mode Hopping channel numbers Limit
GFSK 79 215
m/4ADQPSK 79 215
8DPSK 79 215
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Report No.: D210911010-1

Test plot as follows:

Hopping No. NVNT 1-DH5 2402MHz Antl

Spectrum

&)

|& Att
SGL Count 2000/2000

Ref Level 20,00 dém Offset 1,57 d8 @ RBW 100 kHz
30de  SWT 94.8 ps @ VYBW 300 kHz Mode Auto FFT

® 1Pk Max

M1[1]

MQﬁl]

LR AR

6.94 dBm
2.40 1753§nﬁHz

h\MﬂMHH

(il

il

i

T T

|

|

\

\

&0 dBm
70 dBm
Start 2.4 GHz 1001 pts Stop 2.48335 GHz
Marker
Type | Ref | Trc X-value | Y-value | Function Function Result
M1 1 2.40175325 GHz 6.94 dBm
rM2 1 2.4800765 GHz 6,25 dBm

j

)

Daze: 15.8E2. 2021 (89:51:20

Hopping No. NVNT 1-DH5 2441MHz Antl

Spectrum

(=]

|& Att
SGL Count 2000/2000

Ref Level 20,00 dBm Offset 1.61 dB @ RBW 100 kHz
30dB SWT 248 ps @ VYBW 300 kHz Mode aAuto FFT

@ 1Pk Max

M1[1] 6.53 dbm
24019205 GHz,

M2[1] 6.23 ¢Bm|
LA AR AR LR TR GHz

70 dBm
Start 2.4 GHz 1001 pts Stop 2,48335 GHz
Marker
Type | Ref | Tre X-value | Y-value | Function Function Result
M1 1 2.4019205 GHz 6,53 dBm
M2 1 2.4800765 GHz 6,23 dBm

Jl

J

Date: 15.5EP.2021 (85:55:30
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Hopping No. NVNT 1-DH5 2480MHz Antl

Spectrum

(=]

Ref Level 20,00 dem Offset 1,58 dB8 @ RBW 100 kHz

= Att 30dB SWT 248 ps @ VYBW 300 kHz Mode aAuto FFT
SGL Count 2000/2000
@ 1Pk Max
M1[1] 5.72 dBm|
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5.7 Dwell Time

Test Requirement:

47 CFR Part 15C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

et SRR Spectrum Analyzer
) o o
f"“-u,‘_\ | ) o Y |
o o o |
— o o |
e E.U.T
(o
Non-Conducted Table
Ground Reference Plane
Test Mode: Hopping transmitting with all kind of modulation and all kind of data type.
Limit: 0.4 Second
Test Results: Pass
Measurement Data
Mode Packet Pulse time (ms) Dwell time [s] Limit (second)
DH1 0.372 0.119 <0.4
GFSK DH3 1.621 0.259 <0.4
DH5 2.868 0.306 <0.4
2-DH1 0.380 0.122 <0.4
m/4ADQPSK 2-DH3 1.630 0.261 <0.4
2-DH5 2.877 0.307 <0.4
3-DH1 0.381 0.122 <0.4
8DPSK 3-DH3 1.630 0.261 <0.4
3-DH5 2.881 0.307 <0.4
Test Result:

1. We have tested all mode at high,middle and low channel,and recoreded worst case.

2. Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1
Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3
Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5
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Test plot as follows:
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Dwell NVNT 2-DH3 2402MHz Antl

(=]

Ref Level 20.00 dBm
l& Att
SGL TRG:VID

30 dB @& SWT

Offset 1.57 dé @ RBW 1 MHz
10ms & VBW 2 MHz

@ 1Pk Clrw

10 dBm

-8.05 dBm|
-2.000 ps

M1[1]

0 dBm——

£G -1.900 dim

i

D1[1] -1.12 dB|

1.630000 ms|

-10 dem

-20 dBm

-30 dBm

-40 dBm

o

-70 dem

CF 2.402 GHz

10001 pts 1.0 ms/

Marker
Type | Ref | Trc|

X-value | Y-value \ Function Function Result |

M1 1
D1 M1 1

-8.05 dBm
-1.12 dB

-2.0 ps
1.63 ms

JI

) 7

Date: 24.8EP.2021 21

Spectrum

134:54

Dwell NVNT 2-DH3 2441MHz Antl

(=]

Ref Level 20.00 dBm
l& Att
SGL TRG:VID

30 dB @& SWT

Offset 1.61 dé @ RBW 1 MHz
10ms & VBW 2 MHz

@ 1Pk Clrw

10 dBm

-0.82 dBm
0.000000000 s

M1[1]

0 dBm

D1[1] -1.08 dB|

1.633000 ms|
o

TRG -2.600 dBm

-10 dem

-20 dBm

-30 dBm

-70 dBlin
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc| X-value | Y-value \ Function Function Result |
M1 1 0.0s -0.82 dBm
D1 M1 1 1.633 ms -1.08 dB
il J ra
Date: 24.SEP.2021 21:35:01

Page:48 of 99



ITL

I-TEST LAB

Report No.: D210911010-1

Spectrum |
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M1 1 -8.0ps -1.91 dBm
D1l M1 1 3710 ps 0.26 dB

| I ] ]

T=ato: 74 8F=2. 2027 2713500

10001 pts 1.0 ms/

Function Function Result |

Dwell NVNT 3-DH3 2402MHz Antl

Spectrum | mv:
Ref Level 20.00 dBm Offset 1.57 dB @ RBW 1 MHz

l& Att 30 dB @ SWT 10 ms & VBW 32 MHz

SGL TRG:VID

@ 1Pk Clrw

M1[1] ~5.83 dBm)|
-1.000 ps|

10 dém D1[1] -1.57 dB|
1.630000 ms

0 dBm

R -2.000 dbl

-10 dBm— 1

-20 dBm

-30 dBm

-40 dBm

70 dBm

CF 2.402 GHz
Marker

10001 pts

1.0 ms/

Type | Ref | Trc | X-value | Y-value \ Function Function Result |
M1 1 -1000.0 ns -5.83 dBm
D1 M1 1 1.63 ms -1.57 dB

Jl ] )

Date: 24.8EP.2021 21:36:27
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Dwell NVNT 3-DH3 2441MHz Antl

Spectrum | :%l
Ref Level 20.00 dBm Offset 1.61 dé @ RBW 1 MHz
l& Att 30 dB @ SWT 10 ms & VBW 32 MHz
SGL TRG:VID
@ 1Pk Clrw
M1[1] -1.00 dBm|
0.000000000 s
10 dém D1[1] -1.10 dB|
I W 1.631000 ms
0 dBm — Bt
TRG -2.600 dBm—f
-10 dBm
-20 dBm
-30 dBm
0 dBm |
-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc| X-value | Y-value \ Function Function Result |
M1 1 0.0s -1.00 dBm
D1 M1 1 1.631 ms -1.10 dB
il J ra

Date: 24.8EP.2021 21:36:35

Dwell NVNT 3-DH3 2480MHz Antl

Spectrum | :%l
Ref Level 20.00 dBm Offset 1.56 dé @ RBW 1 MHz
& ALt 30 dB @ SWT 10 ms & VBW 2 MHz
SGL TRG:VID
@ 1Pk Clrw
M1[1] -0.91 dBm
0.000000000 s
10 dém D1[1] -0.36 dB|
d P»W1 1.631000 ms|
0 dém TRG -2.200 dBm ke
-10 dBm
-20 dBm
-30 dBm
0 dBm
| o m .
-70 dem
CF 2.48 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc| X-value | Y-value \ Function Function Result |
M1 1 0.0s -0.91 dBm
D1 M1 1 1.631 ms -0.36 dB
il J ra

Date: 24.8EP.2021 21:36:43
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Spectrum |

Dwell NVNT 3-DH5 2402MHz Antl

(=]

& ALt
SGL TRG:VID

Ref Level 20.00 dBm
30 dB @ SWT

Offset 1.57 dé @ RBW 1 MHz
10ms & VBW 2 MHz

@ 1Pk Clrw

10 dBm

M1[1]

0 dBm

" A

D1[1]

3.39 dBm
0.000000000 s
-2.12 dB|
2.881000 ms

-10 dem

TRG -2.800 dBm

-20 dBm

-30 dBm

-40 dBm

-70 dém

CF 2.402 GHz

10001 pts

Marker
Type | Ref | Trc|

Y-value \

Function

Function Result |

M1 1
D1 M1 1

3.39 dBm
-2.12 dB

JI

Date: 15.8EP.2021

Spectrum

09:32:25

Dwell NVNT 3-DH5 2441MHz Antl

(=]

& ALt
SGL TRG:VID

Ref Level 20.00 dBm
30 dB @ SWT

Offset 1.61 dé @ RBW 1 MHz
10ms & VBW 2 MHz

@ 1Pk Clrw

10 dBm

M1[1]

0 dBm

D1[1]

-10.31 dBm)|
-3.000 ps
2.10 dB
2.880000 ms|

-10 dem

-20 dBm

-30 dBm

-40 dBm

-70 dém

CF 2.441 GHz

10001 pts

Marker
Type | Ref | Trc|

X-value | Y-value \

Function

Function Result |

M1 1
D1 M1 1

-3.0 ps
2.88 ms

-10.31 dBm
2.10 dB

JI

Date: 15.8EP.2021

12:39:07
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Spectrum |

Dwell NVNT 3-DH5 2480MHz Antl

(=]

SGL TRG:VID

Ref Level 20.00 dBm Offset 1.56 dé @ RBW 1 MHz
l& Att 30 dB @ SWT 10 ms & VBW 32 MHz

@ 1Pk Clrw

10 dBm

M1[1]

0 dBm

D1[1]

-7.88 dBm|
-25.000 ps|
-1.62 dB|
2.880000 ms|

-10 dem

-20 dBm

5500 de )

-30 dBm

-40 dBm

-70 dém

CF 2.48 GHz

10001 pts

1.0 ms/

Marker
Type | Ref | Trc|

X-value | Y-value \ Function Function Result |

M1 1
D1 M1 1

-25.0 ps -7.88 dBm
2.88 ms -1.62 dB

JI

Date: 15.8EP.2021

09:38:57
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5.8 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI| C63.10:2013

Test Setup:

Spectrum Analyzer

oos
b ODoD

(=l
o e o

SIS E.U.T

Non-Conducted Table

Ground Reference Plane
Remark:
Factor: the High-Frequency cable loss 1.5dB in the spectrum analyzer.

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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.

Exploratory Test Mode:

Hopping and Non-hopping transmitting with all kind of modulation and all kind
of data type

Final Test Mode:

Through Pre-scan, find the DH1 of data type is the worst case of GFSK
modulation type, 2-DH1 of data type is the worst case of TM/4DQPSK
modulation type, 3-DH1 of data type is the worst case of 8DPSK modulation

type.

Test Results:

Pass
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No-hopping mode

GFSK mode
Test
channel Frequency(MHz) | Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
m/4DQPSK mode
Test
channel Frequency(MHz) | Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
8DPSK mode
Test
channel Frequency(MHz) Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
Hopping mode
GFSK mode
Test
channel Frequency(MHz) Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
m/4DQPSK mode
Test
channel Frequency(MHz) | Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
8DPSK mode
Test
channel Frequency(MHz) Emission Level(dBc) Limit(dBc) Result
Lowest 2400 <-20 -20 Pass
Highest 2483.5 <-20 -20 Pass
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Test plot as follows:
Band Edge

Band Edge NVNT 1-DH5 2402MHz Antl No-Hopping Ref

Spectrum

Ref Level 20.00 dBm
| Att 30 dB
SGL Count 100/100

Offset 1.57 dB & RBW 100 kHz
SWT 189 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

6.73 dBm
2.40196800 GHz

0 dBm

-10 dem

-20 dem

-30 dem

-40 dBm

-50 dBm

P e

Wﬂx\«/\j\ﬂwﬂw

=70 dBm

CF 2.402 GHz

1001 pts

Span 8.0 MHz

JI

Date: 15.8EP.2021 08

148:33

Band Edge NVNT 1-DH5 2402MHz Antl No-Hopping Emission

Spectrum

oo
v

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset
SWT

1.57 d6 & RBW 100 kHz
113.8 ps @ VBW 300 kHz

Mode Auto FFT

@® 1Pk Max

10 dBm

Mi[1]

0 dBm

M2[1]

-10 deém

6.71 dBm
2.4020500MGHz
-48.38 f1Bm|
2.40000000|GHz

o
&)
~J
n

-20 dBm

2 dBm

-30 dem

-40 dBm

|

-50 dem

y

| v

M4

“‘W‘WWE\N‘.MWJW\

|
|
|

7

-70 dBm

T ST

Start 2.306 GHz

1001 pts

Stop 2.406 GHz

Marker

Type | Ref | Tre

X-value Y-value

l

Function

Function Result

M1

2.40205 GHz 6.71 dBm

M2
M3
M4

e

2.4 GHz
2.39 GHz
2.3538 GHz

-48.38 dBm
-59.11 dBm
-57.26 dBm

JI

Date: 15.8EP.2021

08:48:38
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Band Edge NVNT 1-DH5 2480MHz Antl No-Hopping Ref

Spectrum |

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset
SWT

1.58 d& & RBW 100 kHz

18,9 ps & VYBW 300 kHz Mode auto FFT

@® 1Pk Max

M1[1] 6.43 dBm
2.48015980 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dém

-40 dBm

-50 dBm

-70 dem

CF 2.48 GHz 1001 pts Span 8.0 MHz

JI

15.8EF.2021

Date:

Band Edge NVNT 1-DH5 2480MHz Antl No-Hopping Emission

Spectrum :%l
Ref Level 20.00 dem Offset 1.56 dB @ RBW 100 kHz
J= Att 30dB SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
mMi1[1] 6.75 dBm|
10"Bm 2.47985000 GHz
M2[1] -56.35 dBm)|
o defn 2.48350000 GHz
D1 -13.574 dBm
M3
TP 'SR [ T T, U I | 1 Pl 1 ) NI FESEAN FERT T RN
Haaii AUTAAL LA T G BT RY i PR B o ot e S
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Tre X-value Y-value | __Function Function Result
M1 1 2.47985 GHz 6.75 dBm
M2 1 2.4835 GHz -56.35 dBm
M3 1 2.5 GHz -58.47 dBm
M4 1 2.4839 GHz -54.30 dBm
I (]
Date: 15.5EP.2021 08:58:01
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Band Edge NVNT 2-DH5 2402MHz Antl No-Hopping Ref

Spectrum | :%l

Ref Level 20.00 dém Offset 1.57 d& & RBW 100 kHz
o Att 30dB  SWT 18.9 ps @ VBW 300 kHz Mode &uto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 5.50 dBm
2.40196000 GHz
10 dem o
o derm /‘,-/‘ﬂ ﬂ“\\
-10 dBm / \
-20 dBm

-30 dém \

-40 dBm
-50 dBm f \\
-70 dBm

CF 2.402 GHz 1001 pts

Span 8.0 MHz

JI

15.8EF.2021

Date: 09:06:22

Band Edge NVNT 2-DH5 2402MHz Antl No-Hopping Emission

Spectrum :%l
Ref Level 20.00 dem Offset 1.57 dB @ RBW 100 kHz
J= Att 30dB SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
mMi1[1] 4.29 dBm|
10 dBm 2.40185["][\I GHz
M2[1] -43.8 Bm
0 dem 2.40000000/GHz
-10 dem
D1 -14.504 dBmy
-20 dBm
-30 dem 2
-40 dBm ’J“{‘ \‘W
-50 dem mEY l\,
e . n Y I T A FUEDETRAT
LR WAL S L EAT S v i GRS L P T D frasia
-70 dBm
Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker
Type | Ref | Tre X-value Y-value | __Function Function Result
M1 1 2.40185 GHz 4.29 dBm
M2 1 2.4 GHz -43.87 dBm
M3 1 2.39 GHz -61.37 dBm
M4 1 2.3828 GHz -56.72 dBm
jl (]
Date: 15.SEP.2021 09:06:27
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Band Edge NVNT 2-DH5 2480MHz Antl No-Hopping Ref

Spectrum | :%l

Ref Level 20.00 dém Offset 1.58 d& & RBW 100 kHz
o Att 30dB  SWT 18.9 ps @ VBW 300 kHz Mode &uto FFT
SGL Count 100/100
@® 1Pk Max
M1[1] 5.13 dBm)|
2.47984020 GHz
10 dem T
0 dem A SN

-10 dBm

/ \

-30 dém \

-40 dBm \
-50 dBm J\JJ//\ \\W
Coer MoV ]
-70 dBm
CF 2.48 GHz 1001 pts Span 8.0 MHz
I (]
Date: 15.SEP.2021 09:17:42

Band Edge NVNT 2-DH5 2480MHz Antl No-Hopping Emission

Spectrum :%l
Ref Level 20.00 dem Offset 1.56 dB @ RBW 100 kHz
J= Att 30dB SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
mMi1[1] 4.68 dBm|
10/dBm 2.47995000 GHz
M2[1] -56.97 dBm)|
0 de'm 2.48350000 GHz
-10/dBm
D1 -14.268 dBm
Bm
m
dBg
0 dBrge
M3 \
60 dBm .I'IA‘L)V febri e L — 1 " s by I L ' Jln PRSI B
S Rl L R A o ) D R s T D e
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Tre X-value Y-value | __Function Function Result
M1 1 2.47995 GHz 4.68 dBm
M2 1 2.4835 GHz -56.97 dBm
M3 1 2.5 GHz -61.42 dBm
M4 1 2.4839 GHz -56.79 dBm
I (]
Date: 15.8EP.2021 09:17:47
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