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2 Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
. 47 CFR Part 15, 47 CFR Part 15, Subpart
Antenna Requirement| o ot ¢ 15.247 N/A C 15.203 & 15.247(b)(4) | 2SS
Radio Spectrum Matter Part
Item Standard Method Requirement Result
Conducted Peak ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Output Power Section 11.9.1.3 C 15.247(b)(3)
Minimum 6dB ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Bandwidth Section 11.8.1 C 15.247a(2)
Power Spectrum ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Density Section 11.10.2 C 15.247(e)
Conducted Band ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Edges Measurement Section 11.13.3.2 C 15.247(d)
Conductgd _Spurious 47 CFR Part 15, ANSI C§3.10 (2013) | 47 CFR Part 15, Subpart Pass
Emissions Subpart C 15.247 Section 11.11 C 15.247(d)
Rﬁ;}?éidf:mfzgns ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
. Section 6.10.5 C 15.205 & 15.209
restricted bands
Féf;’ifstﬁ)dnss?gggﬁ ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
Section 6.4,6.5,6.6 C 15.205 & 15.209
1GHz)
Féf;fi':st;?] f?:gg\‘jes ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
1GHz) Section 6.4,6.5,6.6 C 15.205 & 15.209

Note:
E.U.T./EUT means Equipment Under Test.

Pass means the test result passed the test standard requirement, please find the detailed decision rule
in the report relative section.
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4 General Information
4.1 Details of E.U.T.

Power supply: DC 5v

Cable(s): /

Frequency Range: 2402MHz to 2480MHz

Bluetooth Version: V5.3

This test report is for BLE mode.

Modulation Type: GFSK

Channel Spacing: 2MHz

Date Rate: 1Mbps

Number of Channels: 40

Sample Type: Portable device

Antenna Type: Chip Antenna

Antenna Gain: 1.72dBi

Hardware Version V1.2

Sample No.: BTEK230822E013-1/1
Remark: The information in this section is provided by the applicant or manufacturer, BANTEK is not liable
to the accuracy, suitability, reliability or/and integrity of the information.

4.2 Description of Support Units

Description Manufacturer Model No. Serial No.

/ / / /
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Test Item Measurement Uncertainty
Conducted Peak Output Power +0.76dB
Minimum 6dB Bandwidth + 3%
Power Spectrum Density +2.9dB
Conducted Band Edges Measurement +0.8dB
Conducted Spurious Emissions +0.8dB
Radiated Emissions which fall in the restricted bands =oidE (lGHZ'ggL'?); *5.2dB(above
Radiated Spurious Emissions (Below 1GHz) +5.1dB
Radiated Spurious Emissions (Above 1GHz) S (lGHZ-ggL'?); +5.2dB(above

4.4 Test Location
All tests were performed at:
Shenzhen BANTEK Testing Co., Ltd.

A5&A6, Building B1&B2, No.45 Gangtou Road, Bogang Community, Shajing Street, Bao'an District,
Shenzhen, Guangdong, China 518104

Tel: +86 0755-2334 4200 Fax: +86 0755-2334 4200
FCC Registration Number: 264293

Designation Number: CN1356

No tests were sub-contracted.

4.5 Deviation from Standards
None

4.6 Abnormalities from Standard Conditions
None

ShenZhen BANTEK Testing Co.,Ltd.
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5 Equipment List
Conducted Peak Output Power
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Power Meter Agilent
U2021XA _Ch2| SEM009-02 | 2023-06-12 | 2024-06-11
(U2021XA_Ch2) Technologies -
6dB Attenuator HP 8491A EMC2062 2023-06-12 | 2024-06-11
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 2023-06-12 | 2024-06-11
Minimum 6dB Bandwidth
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
EXA Signal Agilent
Analzer(10Hz-44GHz) Technologies N9010A EMC2138 2023-06-12 | 2024-06-11
6dB Attenuator HP 8491A EMC2062 2023-06-12 | 2024-06-11
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 2023-06-12 | 2024-06-11
Power Spectrum Density
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
EXA Signal Agilent
Analzer(10Hz-44GHz) Technologies N9010A EMC2138 2023-06-12 | 2024-06-11
6dB Attenuator HP 8491A EMC2062 2023-06-12 | 2024-06-11
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 2023-06-12 | 2024-06-11
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Conducted Band Edges Measurement
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
EXA Signal Agilent
Analzer(10Hz-44GHz) Technologies N9010A EMC2138 2023-06-12 | 2024-06-11
6dB Attenuator HP 8491A EMC2062 2023-06-12 | 2024-06-11
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 2023-06-12 | 2024-06-11
Conducted Spurious Emissions
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
EXA Signal Agilent
Analzer(10Hz-44GHz) Technologies N9010A EMC2138 2023-06-12 | 2024-06-11
6dB Attenuator HP 8491A EMC2062 2023-06-12 | 2024-06-11
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 2023-06-12 | 2024-06-11
Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
EMI Test
Receiver(20Hz- Rohde & Schwarz ESIB26 EMC0522 2023-06-12 | 2024-06-11
26.5GHz)
Chambe{gﬁg')embo"e Scoflex KMKM-8.0m | EMCO0545 | 2023-06-12 | 2024-06-11
3 HWARZBECK
Horn Antenna(1GHz- | SC CK 1 BBHA 91200 | EMC2026 | 2022-06-15 | 2025-06-14
18GHz) MESS-ELEKTRONIK
1GHz-26.5 GHz .
o Agilent 8449B EMCO0521 2023-06-12 | 2024-06-11
Pre-Amplifier
2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 2023-06-12 | 2024-06-11
966 Anechoic Chamber C.RT 9m x 6m x 6m EMC2142 2022-03-03 | 2025-03-02
MXE EMI .
Receiver(10Hz-8.4GHz) Keysight N9038A EMC2139 2023-06-12 | 2024-06-11
EXA Signal Keysight N9O10A EMC2138 | 2023-06-12 | 2024-06-11
Analyzer(10Hz-44GHz)
Test Software E3 Audix Ver.6.120110a| GZE100-61 N/A N/A
Notch Filter
(5150-5880) Mico-Tronics BRM50716 EMC2168 2023-06-12 | 2024-06-11
Hom Lﬁ)”é‘ﬂ‘zr;a(l“' SCHWARZBECK | BBHA9170 | EMC2041 | 2022-06-15 | 2025-06-14
Microwave Broadband
Preamplifier SCHWARZBECK BBV 9721 EMC2172 | 2023-06-12 | 2024-06-11
(18-40GHz)
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Radiated Spurious Emissions Below 1GHz
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Chamber cable HangTianXing N/A EMC0542 2023-06-12 2024-06-11
Antenna(25MHz-1GHz)- VULB 9168 SEMO003-18 2022-06-15 2025-06-14
Lab MESS-ELEKTRONIK
Amplifier(9kHz-1.3GHz) HP 8447F EMC2065 2023-06-12 2024-06-11
966 Anechoic Chamber C.R.T 9m X 6m X 6m EMC2142 2022-03-03 2025-03-02
Test Software E3 Audix Ver.6.120110a| GZE100-61 N/A N/A
EXA Signal !
Analyzer(10Hz-44GHz) Keysight N9010A EMC2138 2023-06-12 2024-06-11
Radiated Spurious Emissions (Above 1GHz)
Equipment Manufacturer Model No Inventory No Cal Date |Cal Due Date
EMI Test
Receiver(20Hz- Rohde & Schwarz ESIB26 EMCO0522 2023-06-12 2024-06-11
26.5GHz)
Chambe{éﬁg')embo"e Scoflex KMKM-8.0m | EMCO0545 | 2023-06-12 | 2024-06-11
P SCHWARZBECK
Hom Antenna(1GHz BBHA 9120D | EMC2026 | 2022-06-15 | 2025-06-14
18GHz) MESS-ELEKTRONIK
1GHz-26.5 GHz .
- Agilent 8449B EMC0521 2023-06-12 2024-06-11
Pre-Amplifier
2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 2023-06-12 | 2024-06-11
966 Anechoic Chamber C.R.T 9m X 6m X 6m EMC2142 2022-03-03 2025-03-02
MXE EMI .
Receiver(10Hz-8.4GHz) Keysight N9038A EMC2139 2023-06-12 2024-06-11
EXA Signal .
Analyzer(10Hz-44GHz) Keysight N9010A EMC2138 2023-06-12 2024-06-11
Test Software E3 Audix Ver.6.120110a| GZE100-61 N/A N/A
Notch Filter
(5150-5880) Mico-Tronics BRM50716 | EMC2168 | 2023-06-12 | 2024-06-11
Horn Lf(‘)”éﬂ‘zn)a(l“' SCHWARZBECK | BBHA9170 | EMC2041 | 2022-06-15 | 2025-06-14
Microwave Broadband
Preamplifier SCHWARZBECK BBV 9721 EMC2172 | 2023-06-12 | 2024-06-11
(18-40GH2)
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General used equipment
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
DMM Fluke 73 EMCO0006 2023-06-12 | 2024-06-11
DMM Fluke 73 EMCO0007 2023-06-12 | 2024-06-11
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203 & 15.247(b)(4)

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

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:

The antenna is integrated on the Chip in PCB and no consideration of replacement. The best case
gain of the antenna is 1.72dBi.

<r
N T
-~ 01234 56780910
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7 Radio Spectrum Matter Test Results

7.1 Conducted Peak Output Power

Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(3)

Test Method: ANSI C63.10 (2013) Section 11.9.1.3

Limit:

Frequency range(MHz) Output power of the intentional radiator(watt)
1 for 250 hopping channels

902-928 0.25 for 25< hopping channels <50

1 for digital modulation
1 for 275 non-overlapping hopping channels

2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation
5725-5850 1 for frequency hopping systems and digital modulation

7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 20.5°C Humidity: 50.0 % RH Atmospheric Pressure: 1010 mbar

7.1.2 Test Mode Description

Pre-scan / Y/

Final test | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.1.3 Test Setup Diagram

E.U.T

RF conducted Table

Ground Reference Plane

7.1.4 Measurement Procedure and Data
cable loss=0.83dB
Please Refer to Appendix for Details
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7.2 Minimum 6dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247a(2)
Test Method: ANSI C63.10 (2013) Section 11.8.1
Limit; =500 kHz
7.2.1 E.U.T. Operation
Operating Environment:
Temperature: 20.5°C Humidity: 50.0 % RH Atmospheric Pressure: 1010 mbar

7.2.2 Test Mode Description

Pre-scan / Mode Code | Description

Final test

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.2.3 Test Setup Diagram

Spectrum Analyzer

(===
VAN ENEIES]
s e

i e e | Att t
L~ == enuator E.U.T
@ p__4

Non-Conducted Table

Ground Reference Plane

7.2.4 Measurement Procedure and Data
cable loss=0.83dB

Please Refer to Appendix for Details
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7.3 Power Spectrum Density
Test Requirement 47 CFR Part 15, Subpart C 15.247(e)
Test Method: ANSI C63.10 (2013) Section 11.10.2

Limit:
<8dBm in any 3 kHz band during any time interval of continuous transmission
7.3.1 E.U.T. Operation

Operating Environment:

Temperature: 20.5°C Humidity: 50.0 % RH Atmospheric Pressure: 1010 mbar

7.3.2 Test Mode Description

Pre-scan / Mode Code | Description
Final test
Final test 00 TX mer_Keep the EUT in continuously transmitting mode with GFSK
modulation.
7.3.3 Test Setup Diagram
Spectrum Analyzer
(===
/\\ == =]
s o |
L= oo Attenuator EU.T
i Y | @ - +U.

Non-Conducted Table

Ground Reference Plane

7.3.4 Measurement Procedure and Data
cable loss=0.83dB

Please Refer to Appendix for Details
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7.4 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.13.3.2

Limit:

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 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c).

7.4.1 E.U.T. Operation
Operating Environment:

Temperature: 20.5°C Humidity: 50.0 % RH Atmospheric Pressure: 1010 mbar

7.4.2 Test Mode Description

Pre-scan / .

Final test | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.4.3 Test Setup Diagram

Spectrum Analyzer

o o |
4 o o ]|
o o

[ | Attenuator
E.U.T
el i

Vi

Non-Conducted Table

Ground Reference Plane

7.4.4 Measurement Procedure and Data
cable loss=0.83dB

Please Refer to Appendix for Details
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7.5 Conducted Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.11
Limit:

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).

7.5.1 E.U.T. Operation
Operating Environment:

Temperature: 20.5°C Humidity: 50.0 % RH Atmospheric Pressure: 1010 mbar

7.5.2 Test Mode Description

Pre-scan / .

Final test | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.5.3 Test Setup Diagram

Spectrum Analyzer

i Y o |
Va ===
s o |

oo Att t
i enuator E.U.T

Vi

Non-Conducted Table

Ground Reference Plane

7.5.4 Measurement Procedure and Data
cable loss=0.83dB

Please Refer to Appendix for Details
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7.6 Radiated Emissions which fall in the restricted bands

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.10.5
Limit:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation.

7.6.1 E.U.T. Operation
Operating Environment:
Temperature: 21.4°C Humidity: 54.3 % RH Atmospheric Pressure: 1010 mbar

7.6.2 Test Mode Description

Pre-scan / <

Finaltest | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.6.3 Test Setup Diagram

Antenna Tower
Antenna Tower

Ground Reference Plane

Ground Reference Plane

Test Receiver : := —_—— Test Receiver e G

30MHz-1GHz Above 1GHz
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7.6.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average

limits specified above by more than 20 dB under any condition of modulation. For the emissions
whose peak level is lower than the average limit, only the peak measurement is shown in the report.
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Test Mode: 01; Polarity: Horizontal; Modulation: GFSK; Channel: Low

Frequency

Reading

Factor

Level

Limit

Margin

No. Detector P/F
(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2310.000 67.10 -30.59 36.51 74.00 -37.49 peak P
2 2390.000 70.45 -30.49 39.96 74.00 -34.04 peak P
3 2400.000 78.35 -30.48 47.87 74.00 -26.13 peak P
Test Mode: 01; Polarity: Vertical; Modulation: GFSK; Channel: Low
Frequency Reading Factor Level Limit Margin
No. (MH2) (@dBuV) | (dB/m) | (dBuv/im) | (dBuv/m) | (dB) Detector PIF
1 2310.000 67.07 -30.59 36.48 74.00 -37.52 peak P
2 2390.000 70.17 -30.49 39.68 74.00 -34.32 peak P
3 2400.000 78.05 -30.48 47.57 74.00 -26.43 peak P
Test Mode: 01; Polarity: Horizontal; Modulation: GFSK; Channel: High
Frequency Reading | Factor Level Limit Margin
No. (MH2) @dBuV) | (dB/m) | (dBuvim) | (dBuv/m) | (dB) Detector PIF
1 2483.500 79.12 -30.39 48.73 74.00 -25.27 peak P
2 2500.000 71.26 -30.37 40.89 74.00 -33.11 peak P
Test Mode: 01; Polarity: Vertical; Modulation: GFSK; Channel: High
Frequency Reading | Factor Level Limit Margin
No. D P/F
© (MH2) @Buv) | (@B/m) | (@Buv/m) | (dBuv/m) | (dB) etector /
1 2483.500 80.44 -30.39 50.05 74.00 -23.95 peak P
2 2500.000 71.36 -30.37 40.99 74.00 -33.01 peak P
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7.7 Radiated Spurious Emissions (Below 1GHz)
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4,6.5,6.6
Limit:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation.

7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 25.5°C Humidity: 68.6 % RH Atmospheric Pressure: 1010 mbar

7.7.2 Test Mode Description

Pre-scan / 4

Final test | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

7.7.3 Test Setup Diagram

0.6m Laop Antenna

________

3mor10m
Antenna Tower

“
|
!
{ o I
x
+ Turntablel  Ground Reference Plane i~ - ‘
"

Test Receiver |~

<

e

EUT

w20sT

Turntable Ground Reference Plane

Test Receiver

-
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7.7.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.

Remark:

1) Through pre-scan found the worst case is the lowest channel. Only the worst case is recorded in
the report.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The
basic equation with a sample calculation is as follows:

Final Test Level = Reading Level + Factor
3) Scan from 9kHz to 1 GHz, the disturbance below 30MHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been

displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.
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Test Mode: 00; Polarity: Horizontal; Modulation: GFSK; Channel: High

800 dBuV/m
70
E0
FCC Part 158 Class B |
S0 M argn -6 dH |
|
40 l | -
pe
l ¥ s

30 1 2 3
- W
10

0.0

30,000 E0.00 [MHz) 300.00 1000. 000
Frequency | Reading | Factor | Level Limit |Margin Height | Azimuth

No- | " (MHz) = | (dBuV) | (dB/m) |(dBuV/m)(dBuVim) (dB) | %™ | em) | (seg) |P/F| Remark

1 128.1130 45.62 -18.26 27.36 43.50 |-16.14| QP 100 285 | P

2 159.7844 45.27 -17.23 28.04 43.50 |-1546| QP 299 248 | P

3 244 2321 48.53 -19.05 20.48 46.00 |-16.52| QP 100 184 | P

4 * | 3529433 50.41 -16.38 34.03 46.00 |-11.97| QP 100 148 | P

5 386.6338 47.83 -15.64 32.19 46.00 |-13.81| QP 100 148 | P

6 962.1622 48.06 -6.80 41.26 54.00 |-12.74| QP 100 148 | P
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Test Mode: 00; Polarity: Vertical; Modulation: GFSK; Channel: High

70
60
FCC Part 158 Clazz B A

50 Margin -6 db | |
40
a0
20
10

0.0

30,000 60.00 [MHz] 300.00 1000, 000

Frequency | Reading | Factor | Level Limit |Margin Height | Azimuth

No. | " (MHz) | (dBuV) | (dB/m) |(dBuv/m)|(dBuvim)| (dB) | P | em) | (deg) |P/F| Remark

1 38.3462 42.06 -17.07 24.99 40.00 |-15.01| QP 299 14 P

2 52,5753 42.19 -17.74 24.45 40.00 |-15.55| QP 299 14 P

3 128.1130 45.49 -18.26 27.23 43.50 |-16.27| QP 299 14 P

4 159.7844 44.74 -17.23 27.51 43.50 |-15.89| QP 299 14 P

5 426.5210 43.62 -14.68 28.94 46.00 |-17.06| QP 100 49 P

6 * | 597.2234 45.67 -11.67 34.00 46.00 |-12.00| QP 299 14 P
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7.8 Radiated Spurious Emissions (Above 1GHz)
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4,6.5,6.6
Limit:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation.

7.8.1 E.U.T. Operation
Operating Environment:
Temperature: 21.4°C Humidity: 54.3 % RH Atmospheric Pressure: 1010 mbar

7.8.2 Test Mode Description

Pre-scan / 4

Final test | Mode Code | Description

Final test 00 TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation.

ShenZhen BANTEK Testing Co.,Ltd.

Add : A5&A6, Building B1&B2, No.45 Gangtou Road, Bogang Community, Shajing Street
Bao'an District, Shenzhen, Guangdong, China 518104

Tel : +(86)755-2334 4200 E-mail : Service@btek-lab.com Web : www.btek-lab.com




X 'rEK Shenzhen BANTEK Testing Co., Ltd.

Report No.: BTEK230822013AEQ001
Page: 26 of 44

7.8.3 Test Setup Diagram

|
1mor3m
_ L. Antenna Tower

Ground Reference Plane

Test Receiver
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7.8.4 Measurement Procedure and Data

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.

Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The
basic equation with a sample calculation is as follows:

Final Test Level = Level= Reading Level + Factor

2) Scan from 1GHz to 25GHz, the disturbance above 18GHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

3) The field strength limits are based on average limits. However, the peak field strength of any
emission shall not exceed the maximum permitted average limits specified above by more than 20 dB
under any condition of modulation. For the emissions whose peak level is lower than the average
limit, only the peak measurement is shown in the report.
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Test Mode: 00; Polarity: Horizontal; Modulation: GFSK; Channel: High

90.0 dBu¥/m

" FCC Part15 RE-Class B_Above 1GHz_PK
70
60
3 FCC Part15 RE-Clazs B_Above 1GHz_AVe
50
peak
40
AVEG
30
20
10
0
-10
1000.000 2700.000 4400.000 6100.000 7800.000 (MHz) 11200.000 12300.000 14600.000 16300.00018000.000
No. | Pt st [ Factr | ove | Lt Mg o ret [0 o | remar
1 4859.000 61.05 -15.37 45.68 74.00 |-28.32| peak | 300 69 P
2 4876.000 47.28 -15.29 31.99 54.00 |-22.01| AVG 300 69 P
3 7205.000 64.35 -10.98 53.37 74.00 |-20.63| peak 300 81 P
4 * | 7222.000 50.44 -10.93 39.51 54.00 |-14.49| AVG 300 81 P
5 7273.000 56.95 -10.75 46.20 74.00 |-27.80| peak 100 108 | P
6 7290.000 46.67 -10.68 35.99 54.00 |-18.01| AVG 100 108 | P
7 12101.000 | 48.35 -3.81 44.54 74.00 |-29.46| peak | 100 127 | P
8 12101.000 36.42 -3.81 32.61 54.00 |-21.39| AVG 100 127 | P
9 13988.000 | 47.71 -1.95 45.76 74.00 |-28.24| peak | 300 349 | P
10 13988.000 | 36.42 -1.95 34.47 54.00 |-19.53| AVG 300 349 | P
11 17626.000 48.55 0.02 48.57 74.00 |-25.43| peak 300 115 | P
12 17626.000 37.58 0.02 37.60 54.00 |-16.40| AVG 300 115 | P
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Test Mode: 00; Polarity: Vertical; Modulation: GFSK; Channel: High

FCC Part15 RE-Class B_Above 1GHz_PK

70

60

FCC Pat15 RE-Class B_Above 1GHz_AVe

40

30

20

10

0
-10

1000.000 2700.000 4400.000 ®100.000 7800.000 [MHz) 11200000 12500.000 14600.000 1630000018000 000
No. | Froency | meadg | pactr | Lovl | bimt M o | 3 2 o | oman
1 1714.000 63.37 -25.75 37.62 74.00 |-36.38| peak 100 16 P
2 1731.000 46.47 -25.72 20.75 54.00 |-33.25| AVG 100 16 P
3 4825.000 59.51 -15.62 43.99 74.00 |-30.01| peak 100 109 P
4 4842.000 46.88 -15.44 31.44 54.00 |-22.56| AVG 100 109 P
5 7409.000 53.64 -10.28 43.36 74.00 |-30.64| peak 300 298 P
6 7409.000 40.41 -10.28 30.13 54.00 |-23.87| AVG 300 298 P
7 8327.000 53.12 -7.52 45.60 74.00 |-28.40| peak 300 316 P
8 8327.000 40.51 -7.52 32.99 54.00 |-21.01| AVG 300 316 P
9 9177.000 51.87 -6.17 45.70 74.00 |-28.30| peak 300 296 P
10 9177.000 39.49 -6.17 33.32 54.00 |-20.68| AVG 300 296 P
11 14447.000 49.13 -1.28 47.85 74.00 |-26.15| peak 300 28 P
12 *| 14447.000 37.68 -1.28 36.40 54.00 |-17.60| AVG 300 28 P
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8 Test Setup Photo

Refer to Appendix — Test Setup Photos.
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9 EUT Constructional Details (EUT Photos)

Refer to Appendix - External and Internal Appendix EUT Photos
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10 Appendix
Cable 10ss=0.83 dB
-6dB Bandwidth
Condition Antenna Rate Frequency (MHz) -6dB BW(kHz) limit(kHz) Result
NVNT ANT1 1Mbps 2402 670.95 500 Pass
NVNT ANT1 1Mbps 2440.00 669.69 500 Pass
NVNT ANT1 1Mbps 2480 668.93 500 Pass

-6dB_Bandwidth_NVNT_ANT1_1Mbps_2402

s Keysight Spectrum Analyzer - Occupied BW E=nE=R =
i RL RE AC [ SENSE:PULSE JNALIGN OFF | 04:04:35 PMOct 07, 2023
Center Freq 2.4 0000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—+- Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Frequency

Ref Offset 2.86 dB
Ref 10.72 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 4.27 dBm
1.0313 MHz

Transmit Freq Error -20.340 kHz % of OBW Power 99.00 %

x dB Bandwidth 670.9 kHz x dB -6.00 dB

MsG STATUS
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-6dB_Bandwidth_NVNT_ANT1_1Mbps_2440

a Keysight Spectrum Analyze pied BW E=n(Ecn ==
i RL RF AC | SENSE:PULSE] [ ANALIGN OFF | 04:08:04 PM Oct 07, 2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
—»— Trig: FreeRun Avg|Hold:>10/10

#|FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.86 dB
Ref 16.72 dBm

Center Freq
2.440000000 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 5.08 dBm
1.0323 MHz

Transmit Freq Error -21.983 kHz % of OBW Power 99.00 %
x dB Bandwidth 669.7 kHz x dB -6.00 dB

MSG STATUS

-60B_Bandwidth_NVNT_ANT1_1Mbps_2480

e Keysight Spectrum Analyzer - Occupied BW =R ==
i RL RF C | SENSE:PULSE] [ ANALIGN OFF | 04:11:23 PM Oct 07, 2023
Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—+— Trig: FreeRun Avg|Hold: 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.86 dB
Ref 16.72 dBm

Center Freq
2.480000000 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 5.38 dBm
1.0324 MHz

Transmit Freq Error -22.771 kHz % of OBW Power 99.00 %
x dB Bandwidth 668.9 kHz x dB -6.00 dB

MSG STATUS
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99% Occupied Bandwidth
Condition Antenna Rate Frequency (MHz) 99%%BW(MHz)
NVNT ANT1 1Mbps 2402 1.011
NVNT ANT1 1Mbps 2440.00 1.011
NVNT ANT1 1Mbps 2480 1.011

99%_Occupied_Bandwidth_NVNT_ANT1_1Mbps_2402

a Keysight Spectrum Analyzer - Occupied BW

Lo =[]

MSG

i RL RF AC
Center Freq 2.402000000 GHz

Transmit Freq Error
x dB Bandwidth

| SENSE:PULSE] [

M\ALIGN OFF

| 04:04:57 PM Oct 07, 2023

—w- Trig: FreeRun
#Atten: 30 dB

#|FGain:Low

Center Freq: 2.402000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 2.86 dB
Ref 10.72 dBm

#Res BW 30 kHz

Occupied Bandwidth
1.0114 MHz
-19.603 kHz
1.216 MHz

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.402000000 GHz

4.93 dBm

99.00 %
-26.00 dB

STATUS
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99%_Occupied_Bandwidth_ NVNT_ANT1_1Mbps_2440

a Keysight Spectrum Analyze pied BW E=n(Ecn ==
i RL RF AC | SENSE:PULSE] [ ANALIGN OFF | 04:08:25 PM Oct 07, 2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
—»— Trig: FreeRun Avg|Hold:>10/10

#|FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.86 dB
Ref 16.72 dBm

Center Freq
2.440000000 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 5.76 dBm
1.0115 MHz

Transmit Freq Error -21.067 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.214 MHz x dB -26.00 dB

MSG STATUS

99%_Occupied_Bandwidth_ NVNT_ANT1_1Mbps_2480

e Keysight Spectrum Analyzer - Occupied BW =R ==
i RL RF C | SENSE:PULSE] [ ANALIGN OFF | 04:11:43 PM Oct 07, 2023
Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—+— Trig: FreeRun Avg|Hold: 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.86 dB
Ref 16.72 dBm

Center Freq
2.480000000 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 6.05 dBm
1.0108 MHz

Transmit Freq Error -21.755 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.208 MHz x dB -26.00 dB

MSG STATUS

ShenZhen BANTEK Testing Co.,Ltd.

Add : A5&A6, Building B1&B2, No.45 Gangtou Road, Bogang Community, Shajing Street
Bao'an District, Shenzhen, Guangdong, China 518104

Tel : +(86)755-2334 4200 E-mail : Service@btek-lab.com Web : www.btek-lab.com




TEK Shenzhen BANTEK Testing Co., Ltd.

Report No.: BTEK230822013AE001

Page: 36 of 44
Bandedge
- TX_Frequency | Max. Mark Frequency Spurious .
Condition Antenna Rate (MHz2) (MHZ) level(dBm) limit(dBm) Result
NVNT ANT1 1Mbps 2402 2399.965 -48.235 -22.361 Pass
NVNT ANT1 1Mbps 2480 2484.175 -56.404 -21.309 Pass

1 Reference_Level _NVNT_ANT1_1Mbps_2402

s Keysight Spectrum Analyzer - Swept S4

i RL RF 500 AC [ SENSE:PULSE] [ /NALIGN OFF
Center Freq 2.402000000 GHz ) #Avg Type: RMS
PNO: Wide —#— 1rig: FreeRun Avg|[Hold: 20/20
IFGain:Low Atten: 18 dB

Ref 10.73 dBm -2.361 dBm

Center 2.402000 GHz Span 5.000 MHZ
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

2.404500000 GHz

CF Step
500.000 kHz
Auto Man

Freq Offset

0Hz
[
Scale Type

Log Lin
)

MSG STATUS

2_Bandedge_NVNT_ANT1_1Mbps_2402

s Keysight Spectrum Analyzer - Swept S4

Lo =[]

Center Freq 2.357500000 GHz ) #Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 20/20

IFGain:Low Atten: 16 dB

i RL RF 500 AC | SENSE:PULSE] [ ANALIGN OFF | 04:05:41 PM Oct 07, 2023
Frequency

Ref Offset2.86 dB
Ref 7.86 dBm

Auto Tune

Center Freq
2.357500000 GHz

StartFreq
2.310000000 GHz

Stop 2.40500 GHz CF Step

#VEW 300 kHz Sweep 9.133 ms (1001 pts) 9500000 MHz

MKR MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~ ALtO Man

[l N [1]f[(A) 2401960 GHz[(A) -2217 dBm)| I
P N [1]F]

i | N [1]f] Freq Offset

] L

5 ] 3 0Hz
6 ]

7 I I

g Scale Type

11N I A B R, - Log Lin

3 .
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1 Reference_Level NVNT_ANT1_1Mbps_2480

s Keysight Spectrum Analyzer - Swept S8

i RL RF 500 AC | SENSE:PULSE] [ ANALIGN OFF | 04:12:13 PM Oct 07, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide —#~ 1rig: FreeRun Avg|Hold: 20/20
IFGain:Low Atten: 24 dB

Lo =[]

Auto Tune

Center Freq
2.480000000 GHz
[

StartFreq
2.477500000 GHz

Hz
Ref Offset 2.86 dB
Ref 16.72 dBm 1.309 dBm

StopFreq
2482500000 GHz

CF Step
500.000 kHz
Auto Man

Freq Offset

OHz
JE—
Scale Type

Center 2.480000 GHz Span 5.000 MHZ
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Log Lin
|

2_Bandedge_NVNT_ANT1_1Mbps_2480

s Keysight Spectrum Analyzer - Swept S&

i RL RF 500 AC [ SENSE:PULSE] [ /NALIGN OFF
Center Freq 2.487500000 GHz ) #Avg Type: RMS
PNO: Fast ~—+— T1rig: FreeRun Avg|Hold: 20/20
IFGain:Low Atten: 22 dB

Ref Offset 2.86 dB
Ref 13.86 dBm

2500000000 GHz

Start 2.47500 GHz Stop 2.50000 GHz CF Step
# #VBW 300 kHz Sweep 2.400 ms (1001 pts), 2500000 MHz
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTIONVALLE - |Auto Man
fl N [1]f(A)  2479975GHz[(A) -1194dBm| [ [ g~
)] N [1]f] 2483500GHz[ -62890dBm| [ [ |
6l N [1[f[  2484175GHz| 56404dBm[ [ [ ] Freq Offset
| I Y A
5 - ° [ =& OHz
6
7 JE—
. Scale Type
11 I O S A S - |L0g Lin
g n . @ |
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Condition Antenna Rate Fr(z'c\]/ltaezr;cy Miﬁﬁ;?gg;t)ed Ma;(.)xg%%ed Limit(imW)| Result
NVNT ANT1 1Mbps 2402 -2.17 0.61 1000 Pass
NVNT ANT1 1Mbps 2440.00 -1.43 0.72 1000 Pass
NVNT ANT1 1Mbps 2480 -1.11 0.77 1000 Pass

Peak_Output_Power_NVNT_ANT1_1Mbps_2402

s Keysight Spectrum Analyzer - Swept S4

IFGain:Low Atten: 18 dB

Ref Offset 2.86 dB
Ref 10.72 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

#VBW 8.0 MHz

i RL RF 50Q AC | SENSE:PULSE] [ A\ALIGN OFF | 04:06:02 PM Oct 07, 2023
Center Freq 2.402000000 GHz ) #Avg Type: RMS TracE R
PNO: Fast ~—+— T1rig: FreeRun Avg|Hold: 1010 TSF‘; hPJIIIIIIIII i

Mkr1 2.402 030 GHz
-2.167 dBm

Span 6.000 MHZ
Sweep 1.000 ms (1001 pts)

2.405000000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Log Lin
]

MsG STATUS
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Peak_Output_Power_NVNT_ANT1_1Mbps_2440

s Keysight Spectrum Analyzer - Swept S4

=5 e )
i RL RF 500 AC | SENSE:PULSE] [ A\ALIGN OFF | 04:08:46 PM O Freauenc
Center Freq 2.440000000 GHz #Avg Type: RMS : RNy

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low Atten: 24 dB

Mkr1 2.439 790 GHz Auto Tune
Ref Offset 2.86 dB
Ref 16.72 dBm -1.425 dBm|SEG—

Center Freq
2.440000000 GHz
[

StartFreq
2.437000000 GHz

StopFreq
2.443000000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset

OHz
JE—
Scale Type

Center 2.440000 GHz Span 6.000 MHZ
#Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Log Lin
|

Peak_Output_Power_NVNT_ANT1_1Mbps_2480

. Keysight Spectrum Analyzer - Swept 54

i RL RF 500 AC | SENSE:PULSE] [ A\ALIGN OFF [ 04:12:49PM
Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low Atten: 20 dB
Ref Offset 2.86 dB Mkr1 2.479 724 GHz
Ref 12.72 dBm -1.107 dBm

600.000 kHz
Auto Man

Freq Offset
0Hz

JE—
Scale Type

Center 2.480000 GHz Span 6.000 MHZ
#Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Log Lin
|
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Power Spectral Density
Condition Antenna Rate Frequency (MHz) | Power Spectral Density(dBm) |Limit(dBm/3kHz)| Result
NVNT ANT1 1Mbps 2402 -16.89 8 Pass
NVNT ANT1 1Mbps 2440.00 -16.10 8 Pass
NVNT ANT1 1Mbps 2480 -15.81 8 Pass
Power_Spectral_Density_ NVNT_ANT1_1Mbps_2402
s Keysight Spectrum Analyzer - Sovept 58 E=n(Ecn ==

Il RL RF 5(

] AC
Center Freq 2.402000000 GHz .
PNO: Wide —#—~ 1rig: FreeRun Avg|Hold: 10110
IFGain:Low Atten: 16 dB

Ref Offset 2.86 dB
Ref 8.72 dBm

Center 2.4020000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

[ SENSE:PULSE] [ /NALIGN OFF | 04:06:17 PM Oct 07, 2023
#Avg Type: RMS TRAcE AR Frequency

TYPE]
e LA

Mir1 2.401 971 2 GHz| LU
-16.892 dBm

Span 1.517 MHZ
Sweep 159.9 ms (1001 pts)

Center Freq
2.402000000 GHz

StartFreq
2.401241750 GHz

StopFreq
2.402758250 GHz

CF Step
151.650 kHz
Auto Man

Freq Offset

OHz
JE—
Scale Type

MSG STATUS
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Power_Spectral_Density NVNT_ANT1_1Mbps_2440

s Keysight Spectrum Analyzer - Swept S4

=8 BER

R R[S0 AC [ SENSEPULSE] [ AAUGNOFF [ 04:09:00 MO ——
Center Freq 2.440000000 GHz _ #Avg Type: RMS y quency
PNO: Wide —#—~ 1rig: FreeRun Avg|Hold: 10110
IFGain:Low Atten: 18 dB

Mkr1 2.439 971 2 G Hz| LI
T 5971 2Cre

Center Freq
2.440000000 GHz
[

StartFreq
2.439241750 GHz

StopFreq
2.440758250 GHz

CF Step
151.650 kHz
Auto Man

Freq Offset

OHz
JE—
Scale Type

Center 2.4400000 GHz Span 1.517 MHZ
#Res BW 3.0 kHz #VBW 10 kHz Sweep 159.9 ms (1001 pts)

MSG STATUS

Log Lin
|

Power_Spectral_Density NVNT_ANT1_1Mbps_2480

. Keysight Spectrum Analyzer - Swept 54

i RL RF 500 AC | SENSE:PULSE] [ A\ALIGN OFF [ 04:13:03PM
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 10110 4
IFGain:Low Atten: 22 dB .

Mkr1 2.479 971 2 GHz
Ref 14.73 dBm -15.813 dBm

151.650 kHz
Auto Man

Freq Offset
0Hz

JE—
Scale Type

Center 2.4800000 GHz Span 1.517 MHZ
#Res BW 3.0 kHz #VBW 10 kHz Sweep 159.9 ms (1001 pts)

Log Lin
|

MSG STATUS
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Condition Antenna Rate TX_Frequency(MHz) | Spurious MAX.Value(dBm) Limit Result
NVNT ANT1 1Mbps 2402 -40.409 -22.361 Pass
NVNT ANT1 1Mbps 2440.00 -27.268 -21.585 Pass
NVNT ANT1 1Mbps 2480 -36.534 -21.309 Pass

1_Reference_Level NVNT_ANT1_1Mbps_2402

 Keysight Spectrum Analyzer - SweptSA

Lo =[]

Il RL

RE
Center Freq 2. 402000000 GHz

Ref Offset 2.86 dB Mkr1 2.401 975 GHz

Ref 10.72 dBm

50 Q | SENSE:PULSE] [ ANALIGN OFF
#Avg Type: RMS

Avg|Hold: 20/20

| 04:05:25 PM Oct 07, 2023

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.399500000 GHz

PNO: Wide —#—~ 1rig: FreeRun
IFGain:Low Atten: 18 dB

-2.361 dBm

StopFreq
2.404500000 GHz

CF Step
500.000 kHz
Auto Man

Freq Offset

OHz
JE—
Scale Type

Span 5.000 MHZ
Sweep 1.000 ms (1001 pts)

Log Lin
|

#VBW 300 kHz

STATUS

2_Spurious_Emission_NVNT_ANT1_1Mbps_2402

s Keysight Spectrum Analyzer - Swept S&

i RL RF

50Q AC
Center Freq 12.515000000 GHz
in:| Atten: 16 dB

Ref Offset 2.86 dB
Ref 7.86 dBm

[ SENSE:PULSE] [
#Avg Type: RMS
Avg|Hold: 5/5

/N ALIGN OFF

‘ 04:07:19 PM Oct 07, 2023

PNO: Fast -+~ 11g: FreeRun

IFGain:Low

25.000000000 GHz

Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (10001 pts 2497000000 GHz
MKR MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE - M Man
¢ T YTy T Y Y | | ]
YN TA[f] — 72064GHz| d0408dBm[ [ | ]
[ N I R FreqOffset
I R I N B
I O A A IS 0Hz
I
Scale Type
11 | I I N I A A R N - (Log Lin
‘ - G 1
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1 Reference_Level NVNT_ANT1_1Mbps_2440

s Keysight Spectrum Analyzer - Swept S8
i RL RF 500 AC | SENSE:PULSE] [ ANALIGN OFF | 04:09:19 PM Oct 07, 2023

=5 e )
Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Wide —#~ 1rig: FreeRun Avg|Hold: 20/20

IFGain:Low Atten: 24 dB

Mkr1 2.439 930 GHz Auto Tune
Ref Offset 2.86 dB
Ref 16.72 dBm -1.585 dBm | IEG—

Center Freq
2.440000000 GHz
[

StartFreq
2.437500000 GHz

StopFreq
2.442500000 GHz

CF Step
500.000 kHz
Auto Man

Freq Offset
0Hz

JE—
Scale Type

Center 2.440000 GHz Span 5.000 MHZ
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Log Lin
|

MSG STATUS

2_Spurious_Emission_NVNT_ANT1_1Mbps_2440

s Keysight Spectrum Analyzer - Swept S&

i RL RF 50Q AC | SENSE:PULSE [ AALIGN OFF
Center Freq 12.515000000 GHz ) #Avg Type: RMS
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