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1. SUMMARY OF STANDARDS AND RESULTS

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Item Standards Paragraph Result
Maximum Peak Output Power FCC Part 15: 15.247(b)(1) P
Occupied Channel

. . FCC Part 15: 15.215 P
Bandwidth&-20dB Bandwidth

Carrier Frequency Separation FCC Part 15: 15.247(a)(1) P

Number Of Hopping Channel FCC Part 15: 15.247(a)(1) P

Dwell Time FCC Part 15: 15.247(a)(1) P

Radiated Emission FCC Part 15: 15.209, FCC Part 15: 15.247(d) P

Band Edge Compliance FCC Part 15: 15.247(d) P

Power Line Conducted Emissions FCC Part 15: 15.207 P

Antenna requirement FCC Part 15: 15.203 P

Note: 1. P is an abbreviation for Pass.

2. F is an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.

1. Pass: The EUT complies with the essential requirements in the standard.
2. Frequency Stability: The manufacturer stated in the user's manual.

3. The conclusion of this test report is judged by actual test data without considering measurement
uncertainty.
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2. GENERAL INFORMATION

2.1.Description of Device (EUT)

Description

Model Number

Diff

Power supply

Radio Technology

Operation
frequency

Channel No.
Channel spacing

Modulation type

Antenna Type

Software version
Hardware version

Connector cable
loss

Intend use

environment

Professional Diagnostic Tool

Creader Professional 919S(359), Creader Professional 919X 2.0, Creader
Professional 919E 2.0, Creader Professional 9191 2.0, Creader Professional 919
EV, Millennium Max, Creader Professional 919y 2.0 (y=A~Z, indicate
configuration difference)

The products of the above models are the same except for the color of shell or
rubber sleeves and the model name. All the test were performed on the model
Creader Professional 919S(359).

DC 3.7V by battery, DC 5V from adapter

Bluetooth EDR

2402-2480MHz

79 Channels
1MHz
GFSK, /4 DQPSK, 8DPSK

FPC antenna, Maximum Gain is 4.49dBi
(Antenna information is provided by applicant.)

V100
V1

N/A

Residential, commercial and light industrial environment
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2.2.Accessories of Device (EUT)

Accessories 1
Manufacturer
Model

Ratings

Accessories 2
Manufacturer
Model

Ratings

: SWITCHING POWER SUPPLY

: SHENZHEN PENGSHENGYE ELECTRONIC CO.,LTD

: PSY0502000 18

~ INPUT:100-240V~50/60Hz 0.6A Max

" OUTPUT: 5.0V—2.0A

: Switching Power Supply
Dong Guan Royal Intelligent Co., Ltd.
BI112T-050200-IU
INPUT: 100-240V~50/60Hz, 0.5A Max.
INPUT :5.0VDC, 2.0A, 10.0W

2.3.Tested Supporting System Details

No. Description

Manufacturer Model Serial Number

Certification or SDoC

1 Notebook PC

Lenovo Thinkpad E14 --

2.4.Block Diagram of connection between EUT and simulators

Supporting
System EUT
2.5.Test Mode Description
Tested mode, channel information
Mode Channel Frequency
(MHz)
Low :CH1 2402
GFSK- hopping off Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
/4 DQPSK- hopping off Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
8DPSK- hopping off Middle: CH40 2441
High: CH79 2480
GFSK-hopping on Hopping 2402-2480
/4 DQPSK —hopping on Hopping 2402-2480
8DPSK —hopping on Hopping 2402-2480
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2.6.Test Conditions

Items Required Actual

Temperature range: 15-35°C 24°C

Humidity range: 25-75% 56%
Pressure range: 86-106kPa 980kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,
Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: 12135A

2.8.Measurement Uncertainty

(95% confidence levels, k=2)

Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 3.5dB
(below 30MHz) '
Uncertainty for Radiation Emission test in 3m chamber 3.74dB(Polarize: V)
(30MHz to 1GHz) 3.76dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)
(1GHz to 25GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.31 dB(Polarize: V)
(18GHz to 40GHz) 4.30 dB(Polarize: H)
Uncertainty for radio frequency 5.06x108GHz
Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

. Firmware ) Cal
Equipment Manufacture Model No. i Serial No. Last cal.
version Interval
9*6*6 anechoic
CHENYU 9*6*6 / N/A 2022.05.17 | 3Year
chamber
Spectrum
ROHDE&SCHWARZ | FSV40-N 23 102137 2023.08.16 | 1Year
analyzer
Spectrum .
Agilent N9020A | A.14.16 | MY499100060 |2023.08.16| 1Year
analyzer
. 1316.3003K03-10
Receiver ROHDE&SCHWARZ ESR 2.28 SP1 2023.08.16| 1Year
2082-Wa
Receiver R&S ESCI 4.42 SP1 101165 2023.08.16 | 1Year
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 |2023.08.28| 1lYear
BBHA 9120
Horn Antenna SCHWARZBECK D / 2106 2023.08.19| 1Year
FMZB
Loop Antenna SCHWARZBECK 15198 / 00128 2023.08.19| 1Year
RF Cable Resenberger Cable 1 / RE1 2023.08.16 | 1lYear
RF Cable Resenberger Cable 2 / RE2 2023.08.16 | 1lYear
RF Cable Resenberger Cable 3 / CE1l 2023.08.16 | 1lYear
Pre-amplifier HP HP8347A / 2834A00455 2023.08.16| 1Year
Pre-amplifier Agilent 8449B / 3008A02664 |2023.08.16| 1lYear
L.I.S.N.#1 Schwarzbeck NSLK8126 / 8126-466 2023.08.16| 1Year
L.I.S.N.#2 ROHDE&SCHWARZ ENV216 / 101043 2023.08.16| 1lYear
Horn Antenna SCHWARZBECK |BBHA9170 / 00946 2023.08.19| 1Year
. LNPA_1840
Preamplifier SKET 5_0 / SK2018101801 |2023.08.16| 1 Year
Power Meter Agilent E9300A / MY41496628 |2023.08.16| 1 Year
Power Sensor DARE RPR3006W / 15100041SNO91 | 2023.08.16 | 1 Year
Temp. & Humid.
Teelong TL-HW408S / TL-20191205-01 |2023.07.25 | 1 Year
Chamber
Switching Mode
JUNKE JK12010S / 20140927-6 2023.08.16 | 1 Year
Power Supply
Adjustable
MWRFtest N/A / N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G / N/A N/A N/A




Page 11 of 65 Report No.:

A2403109-C01-R11

Software Information

Test Item Software Name Manufacturer Version
RE EZ-EMC EZ Alpha-3A1
CE EZ-EMC EZ Alpha-3A1

RF-CE MTS 8310 MW Vv2.0.0.0
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3. MAXIMUM PEAK OUTPUT POWER

3.1.Limit

Please refer section 15.247 & RSS-247
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz

band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125

watts, the e.i.r.p shall not exceed 4W

3.2.Test Procedure

The transmitter output is connected to the RF Power Meter. The RF Power Meter is set
to the peak power detection.

3.3.Test Setup

EUT » Power Meter
3.4.Test Result
Condition | Mode Frequency Antenna | Conducted EIRP Power Limit Verdict
(MHz) Power(dBm) (dBm) (dBm)

NVNT 1-DH1 2402 Antl -1.784 2.706 21 Pass
NVNT 1-DH1 2441 Antl -0.836 3.654 21 Pass
NVNT 1-DH1 2480 Antl -0.289 4.201 21 Pass
NVNT | 1-DH3 2441 Antl -1.018 3.472 21 Pass
NVNT | 1-DH5 2441 Antl -0.664 3.826 21 Pass
NVNT | 2-DH1 2402 Antl -2.435 2.055 21 Pass
NVNT | 2-DH1 2441 Antl -1.733 2.757 21 Pass
NVNT | 2-DH1 2480 Antl -1.205 3.285 21 Pass
NVNT | 2-DH3 2441 Antl -1.411 3.079 21 Pass
NVNT | 2-DH5 2441 Antl -1.46 3.03 21 Pass
NVNT | 3-DH1 2402 Antl -2.517 1.973 21 Pass
NVNT | 3-DH1 2441 Antl -0.789 3.701 21 Pass
NVNT | 3-DH1 2480 Antl -1.109 3.381 21 Pass
NVNT | 3-DH3 2441 Antl -1.821 2.669 21 Pass
NVNT | 3-DH5 2441 Antl -1.761 2.729 21 Pass

EIRP(dBm)= Conducted Power (dBm) + Gain(dBi)




Page 13 of 65

Report No.: A2403109-C01-R11

4. BANDWIDTH

4.1.Limit

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in RSS-GEN, FCC Section 15.247(a)(1), must be designed to ensure that the 20 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule

section under which the equipment operates, is contained within the frequency band designated in

the rule section under which the equipment is operated..

4.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with 30kHz RBW
and 100kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of which is

higher than peak power minus 20dB.

The steps for the first option are as follows:

a) Set RBW = 30 kHz.
b) Set the VBW=100kHz
c¢) Detector = peak.

d) Trace mode = max-hold.

e) Sweep = No faster than coupled (auto) time.

f) Allow the trace to stabilize.
g) Measure the maximum width of the emission by placing two markers, one at the lowest

frequency and the other at the highest frequency of the envelope of the spectral display, such that
each marker is at or slightly below the “-20 dB down amplitude”. If a marker is below this “-20 dB
down amplitude” value, then it shall be as close as possible to this value.

4.3.Test Result

-20dB Bandwidth

Condition | Mode Frequency Antenna | -20 dB Bandwidth | Limit -20 dB Bandwidth | Verdict
(MH2) (MH2) (MH2z)
NVNT 1-DH1 2402 Antl 0.804 / Pass
NVNT 1-DH1 2441 Antl 0.838 / Pass
NVNT 1-DH1 2480 Antl 0.82 / Pass
NVNT 2-DH1 2402 Antl 1.208 / Pass
NVNT 2-DH1 2441 Antl 1.18 / Pass
NVNT 2-DH1 2480 Antl 1.232 / Pass
NVNT 3-DH1 2402 Antl 1.2 / Pass
NVNT 3-DH1 2441 Antl 1.216 / Pass
NVNT 3-DH1 2480 Antl 1.204 / Pass
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-20dB Bandwidth NVNT 1-DH1 2402MHz Ant1

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 2.41 dBm|
2.40183620 GHz|
10 dBm M1 M2[1] -17.55 dBm
2.40157800 GH
0 dem P 7 W ¥4 3
-10 dBm \ﬁu\"\
-20 dem M
-30 dem

-40 dBm /rf/ J\}\
ot N

i =Ny
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.4018362 GHz 2.41 dBm
Mz | 1 2.401578 GHz -17.55 dBm
M3 1 2.402382 GHz -17.60 dBm
il ] (]
Date: 2 15:15:14

-20dB Bandwidth NVNT 1-DH1 2441MHz Antl

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.78 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
Mi[1] 3.00 dBm)|
2.44097600 GHz|
10 dem ] m2[1] -16.91 dBm
2.44055800 GH
0 dBim Jr\WM.f'ﬁ. 2 z

-10 dem - ] [\,
-20 dem 'Yn\

-30 dem /N \L\f\
-40 dem /\fﬂ M\\
! A

e m

T T
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.440976 GHz 3.00 dBm
Mz | 1 2.440558 GHz -16.91 dBm
M3 1 2.441396 GHz -16.75 dBm

Date: 23.JUL.2024 15:17:59
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Spectrum

-20dB Bandwidth NVNT 1-DH1 2480MHz Ant1

(=)

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

Offset 7.60 dB @ RBW 30 kHz

SWT 1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

M1[1] 3.60 dBm)|

2.47997600 GHz|

10 dBm

0 dem

M -16.01 dBm,

2.47957200 GHz|

mM2[1]

Loy ATy

-10 dBm

N 3

-20 dem

™2 VM = Mp
R RV

-30 dem

-40 dBm

N

50 et

AN

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts Span 2.0 MHz

Marker
Type | Ref | Trc |

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

2.479976 GHz
2.479572 GHz
2.480392 GHz

3.60 dBm
-16.01 dBrn |
-16.34 dBr

Spectrum |

-20dB Bandwidth NVNT 2-DH1 2402MHz Ant1

(=)

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

Offset 7.62 dB @ RBW 30 kHz

SWT 1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

10 dBm

2.66 dBm
2.40183620 GHz|

M1[1]

0 dem

M1 M2[1] -17.12 dBm,|

2.40137800 GHz|

-10 dBm

mmf\/\

-20 dem

-30 dem

‘\»\

\\r\

W"

-S0 deém

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts Span 2.0 MHz

Marker
Type | Ref | Trc |

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

M1 1
M2 1
M3 1

2.4018362 GHz
2.401378 GHz
2.402586 GHz

2.66 dBm
-17.12 dBr |
-16.97 dBm

Report No.: A2403109-C01-R11
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-20dB Bandwidth NVNT 2-DH1 2441MHz Antl

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.78 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 2.35 dBm)|
2.44083620 GHz|
10 dBm M1 M2[1] -17.52 dBm

2.44039000 GHz|

0 dBm

-10 ;;rn ! VAV VAN W W mn‘vﬂ\)‘.lz
-20 dBm V’!J \‘(‘

-30 dBm / \\
L S,

-50 dem
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.4408362 GHz 2.35 dBm
Mz | 1 2.44039 GHz -17.52 dBm |
M3 1 2.44157 GHz -17.45 dBm
il ] (]
Date: 2

-20dB Bandwidth NVNT 2-DH1 2480MHz Ant1

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 2.08 dBm)|
2.47984220 GHz|
10 e M1 m2[1] -17.54 dBm
0 dém X A 2.47937000 GHZ|

-10 dem - 'PJ,J’“" v’_‘/\\ M/\ "‘(‘:
-20 dem I 4

-30 dBm /J M\
oL .

-50 dem

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.4798422 GHz 2.08 dBm
Mz | 1 2.47937 GHz -17.54 dBm |
M3 1 2.480602 GHz -17.82 dBm
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-20dB Bandwidth NVNT 3-DH1 2402MHz Ant1

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 1.12 dBm
2.40183420 GHz
10 dem i m2[1] -18.89 dBm
2.40141400 GH
0 dBm ~ -

o e -\,\/\_/-,,,N‘r L\j\'/\-m M
] —cy o

r";’“J \/1\_}
-20 dBm
-30 dem fr/
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B ~
-50 dem
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.4018342 GHz 1.12 dBm
Mz | 1 2.401414 GHz -18.89 dBm |
M3 1 2.402614 GHz -17.86 dBm
il ] (]
Date: 2 17:11:29

-20dB Bandwidth NVNT 3-DH1 2441MHz Antl

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.78 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 200/200
@ 1Pk Max
M1[1] 2.81 dBm)|
2.44083820 GHz|
10 dBm M1 M2[1] -16.81 dBm
2.44040400 GH
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10 dBm o] e L
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-50 dem
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |

M1 | 1 2.4408382 GHz 2.81 dBm

Mz | 1 2.440404 GHz -16.81 dBm |

M3 1 2.44162 GHz -16.82 dBm

il ] (]

Date: 23.JUL.2024 17:18:26
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-20dB Bandwidth NVNT 3-DH1 2480MHz Ant1

(=)

Spectrum
Ref Level 20.00 dem Offset 7.60 de @ RBW 30 kHz
jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 200/200
@ 1Pk Max
M1[1] 2.60 dBm)
10 dem ML M2[1] 914???3?2?;;:3”:-.:
0 dBm X e 2.47941400 GHz
10 dBm Jaua) r/V\JJJ W VAN Fa¥
! thz v kO 13
-20 dBm ’/v X
-30 dem P// \“\r\’\
m L‘%\FW
-50 dem
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type \ Ref | Trc | X-value Y-value | Function | Function Result
M1 1 2.4798382 GHz 2.60 dBm
Mz 1 2.479414 GHz -17.27 dBm
M3 1 2.480618 GHz -17.37 dBm
J1 J 0
Date: 23.JUL.2024 17:25:09
Occupied Channel Bandwidth
Condition | Mode | Frequency (MHz) | Antenna | 99% OBW (MHz)
NVNT 1-DH1 2402 Antl 0.723
NVNT 1-DH1 2441 Antl 0.735
NVNT 1-DH1 2480 Antl 0.725
NVNT 2-DH1 2402 Antl 1.141
NVNT 2-DH1 2441 Antl 1.145
NVNT 2-DH1 2480 Antl 1.145
NVNT 3-DH1 2402 Antl 1.141
NVNT 3-DH1 2441 Antl 1.131
NVNT 3-DH1 2480 Antl 1.147
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OBW NVNT 1-DH1 2402MHz

Spectrum

Antl

(=)

Ref Level 20.00 dBm Offset 7.62 dB @ RBW 30 kHz

jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 1000/1000
@ 1Pk Max
M1[1] -50.54 dBm
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m Occ Bw 723.276723277 kHz
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-30 dem
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-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.403 GHz -50.54 dBm
T1 | 1 2.40163037 GHz -13.85 dBm | Occ Bw 723.276723277 kHz
T2 1 2.40235365 GHz -15.29 dBm
il ] (]
Date: 2

OBW NVNT 1-DH1 2441MHz Ant1
Spectrum | :%’n
Ref Level 20.00 dem Offset 7.78 d& @ RBW 30 kHz
jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] -51.44 dBm
10 dB 2.44200000 GHz|
m Occ Bw 735.264735264 kHz
0 dem A VUN-\ o)
-10 dBm }1/ ol N T2
-20 dBm f/w/"“ - \\’\
-30 dBm vaf
-40 dBm J_pj w\
m “A L IV
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.442 GHz -51.44 dBm
T1 | 1 2.44062438 GHz -12.30 dBm | Occ Bw 735.264735264 kHz
T2 1 2.44135964 GHz -13.87 dBm

Il J

Date: 24.JUL.2024 15:33:02
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Spectrum

OBW NVNT 1-DH1 2480MHz Antl

(=)

o ALt
SGL Count 100/100

Ref Level 20.00 dBm
30 dB

Offset 7.60 dB @ RBW 30 kHz
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Mode Sweep
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2.48100000 GHz|
725.274725275 kHz

-10 dBm

WAL SNV

-20 dem

\"\‘;\'x

-30 dem
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-60 dBm
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Marker

X-value

Y-value |

Function |

Function Result |

Type | Ref | Trc |
1

2.481 GHz
2.47962837 GHz
2.48035365 GHz

-50.39 dBm
-11.81 dBr |
-14.56 dBrm

Occ Bw

725.274725275 kHz

OBW NVNT 2-DH1 2402MHz Antl

Spectrum | :%’n
Ref Level 20.00 dem Offset 7.62 de @ RBW 30 kHz
jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] -43.83 dBm
2.40300000 GHz|
10 dem Occ Bw 1.140859141 MHz
o cem WA
-10 dBm MM/\ JaN. SN ﬂ\l{\
-20 dBm /N \
-30 dem
B ""A“/ \V\\] VY
-50 dem
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.403 GHz -43.83 dBm
T1 | 1 2.40142857 GHz -13.35 dBm | Occ Bw 1.140859141 MHz
T2 1 2.40256943 GHz -13.25 dBm
il ] (]
Date: 23.JUL.2024 37:15
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Spectrum

OBW NVNT 2-DH1 2441MHz Antl
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Date: 24.JUL.2024
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OBW NVNT 2-DH1 2480MHz Antl

Spectrum | :%’n
Ref Level 20.00 dem Offset 7.60 de @ RBW 30 kHz
jo Att 30de SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
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-50 dem
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Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 | 1 2.481 GHz -38.94 dBm
T1 | 1 2.47942258 GHz -12.29 dBm | Occ Bw 1.144855145 MHz
T2 1 2.48056743 GHz -11.78 dBm
il ] (]
Date: 23.JUL.2024 16:42:30



Page 22 of 65

Report No.: A2403109-C01-R11

OBW NVNT 3-DH1 2402MHz Antl

Spectrum
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Spectrum
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5. CARRIER FREQUENCY SEPARATION

5.1.Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, 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 mwW

5.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
carrier frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz VBW.

5.3.Test Result

Condition | Mode | Antenna | Hopping Freql Hopping Freg2 HFS Limit Verdict
(MH2z) (MH2) (MH2) (MHz)
NVNT 1-DH1 Antl 2440.836 2441.838 1.002 0.838 Pass
NVNT 2-DH1 Antl 2440.836 2441.838 1.002 0.7906 Pass
NVNT 3-DH1 Antl 2440.838 2441.838 1 0.81472 Pass
CFS NVNT 1-DH1 2441MHz Antl
Spectrum [%]
Ref Level 20.00 dem Offset 7.78 d8 @ RBW 30 kHz
Att 30 dB SWT 1ms @ VBW 100 kHz Mode Sweep
@ 1Pk Max
M1[1] 4.52 dBm
2.44083600 GHz
10 dBm 1 M2[1] M2 4.72 dBm
o f!\”ﬂ o \U_\ P 244183800 GHZ
A o L \»
-10 dem (- e — L kY
iy, S A e
|20 dem S -
-30 dem
-40 dem
-50 dem
-60 dem
-70 dBm
CF 2.4415 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result |
M1 1 2.440836 GHz 4.52 dBm
M2 1 2.441838 GHz 4.72 dBm

] @ e
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Spectrum

CFS NVNT 2-DH1 2441MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset 7.78 dB8 @ RBW 30 kHz

SWT 1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

10 dBm

M1[1] 3.96 dBm)|

2.44083600 GHz|

0 dem

mM2[1] 3.92 dBm|

2.44183800 GHz|

M2

qﬁ“aﬁ.’\ﬁ/

/"‘/\“\f\fwf\/—/'\wffj N \J‘”’(\“ﬂv

-20 dem

-30 dem

-40 dem

-S0 dem

-60 dem

-70 dBm

CF 2.4415 GHz

1001 pts Span 2.0 MHz

Marker
Type \ Ref | Trc |

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

M1 1
M2 1

2.440836 GHz
2.441838 GHz

3.96 dBm
3.92 dBm

I

] CHARRRND W

Date:

Spectrum |

24.JUL.2024 15:38:

CFS NVNT 3-DH1 2441MHz Antl

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset 7.78 dB8 @ RBW 30 kHz

SWT 1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

10 dBm

M1[1] 3.14 dBm)|

2.44083800 GHz|

M1

A

0 dem

M2[1] o

Pl

3.13 dBm
2.44183800 GHz|

—

“10°dem

U»A‘J\\ 7

P\L/L\VWWVW\M

w’\\\/\

-20 dem

-30 dem

-40 dem

-S0 dem

-60 dem

-70 dBm

CF 2.4415 GHz

1001 pts Span 2.0 MHz

Marker
Type \ Ref | Trc |

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

M1 1
M2 1

2.440838 GHz
2.441838 GHz

3.14 dBm
3.13 dBm

I

J @ e

Date: 24.JUL.2024

15:53:34

Report No.: A2403109-C01-R11



Page 26 of 65 Report No.: A2403109-C01-R11

6. NUMBER OF HOPPING CHANNEL

6.1.Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels

6.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
number of hopping channel was measured by spectrum analyzer with 100kHz RBW and 300KHz

VBW.

6.3.Test Result

Condition | Mode | Antenna | Hopping Number | Limit | Verdict
NVNT | 1-DH1 Antl 79 15 Pass
NVNT | 2-DH1 Antl 79 15 Pass
NVNT | 3-DH1 Antl 79 15 Pass

Hopping No. NVNT 1-DH1 2441MHz Antl

Spectrum |

Ref Level 20.00 dBm Offset 7.78 dB @ RBW 100 kHz

(=]

o Att 30des  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
Mi[1] 3.23 dBm
2,4018370 GHz
M2[1] 4.83HBm
M| (AL AR AR AR LAR LT R E IR
RO AT
R UL RS LA AR A LALSAARAINRAA
hioe)
60 dBrm
70 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
M1 1 2.401837 GHz 3.23 dBm
M2 1 2.4802435 GHz 4.83 dBm
Jl ] ]

Date: 24.JUL.2024 15:34:23
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Hopping No. NVNT 2-DH1 2441MHz Antl

Spectrum | :%'n
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Date: 24.JUL.2024 15:41:51

Hopping No. NVNT 3-DH1 2441MHz Antl
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/7. DWELL TIME

7.1.Test limit

Please refer section15.247 & RSS-247.

According to 815.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5
MHz. The average time of occupancy on any frequency shall not greater than 0.4 s within period
of 0.4 sec- onds multiplied by the number of hopping channel employed.

7.2.Test Procedure
7.2.1. Place the EUT on the table and set it in transmitting mode.

7.2.2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

7.2.3. Set center frequency of spectrum analyzer = operating frequency.
7.2.4. Set the spectrum analyzer as RBW=1MHz, VBW=1MHz, Span = OHz, Sweep = auto.

7.2.5. Repeat above procedures until all frequency measured were complete.

7.3.Test Result

Condition | Mode | Frequency | Antenna | Pulse Total Burst Period | Limit | Verdict
(MH2) Time Dwell Count Time (ms)
(ms) Time (ms) (ms)
NVNT | 1-DH1 2441 Antl 0.378 120.204 318 31600 400 Pass
NVNT | 1-DH3 2441 Antl 1.633 262.913 161 31600 400 Pass
NVNT | 1-DH5 2441 Antl 2.88 288 100 31600 400 Pass
NVNT 2-DH1 2441 Antl 0.385 121.66 316 31600 400 Pass
NVNT 2-DH3 2441 Antl 1.631 262.591 161 31600 400 Pass
NVNT | 2-DH5 2441 Antl 2.883 282.534 98 31600 400 Pass
NVNT 3-DH1 2441 Antl 0.386 121.204 314 31600 400 Pass
NVNT 3-DH3 2441 Antl 1.635 255.06 156 31600 400 Pass
NVNT 3-DH5 2441 Antl 2.884 291.284 101 31600 400 Pass

Note: Total Dwell Time= Pulse Time* Burst Count
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Dwell NVNT 1-DH1 2441MHz Ant1 One Burst
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Date: 23.JUL.2024 15:41:41
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Dwell NVNT 1-DH3 2441MHz Ant1 One Burst

Spectrum | :%’n
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Att
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