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Report No........cccceeeeeennn. : ZHT-251106113W01-2
Product...........ooooviiiiinnnnn. : MINI BOX HUB
Trademark..........cccovvveeneee. : BaldrTherm
Model(S)....ccceevvrveeeiieennee. : HWG023WBRF-V2

HWG023WBRF-V2+HCS701B, HWG023WBRF-V2+HCS702B,
HCS596WB, HWG043WB, HWG023WBRF

Model difference............... : HWG023WBRF-V2 is tested model, other models are derivative
models .The models are identical in circuit, only different on the model
names. So the test data of HWG023WBRF-V2 can represent the remaining

models.

Applicant........ccccocviieennnen. : Fujian Baldr Technology CO.,LTD

Address........cccoveeveeiiinnen. : Floor 3-4, Building 2, No.71 Yangqgi Road, Gaishan Town, Cangshan
District, Fuzhou, 350008 Fujian, P.R. China

Manufacturer..................... : Fujian Baldr Technology CO.,LTD

Address.......cccooieneiiniin i, : Floor 3-4, Building 2, No.71 Yangqgi Road, Gaishan Town, Cangshan
District, Fuzhou, 350008 Fujian, P.R. China

Prepared by.........ccccuveee.. : Guangdong Zhonghan Testing Technology Co., Ltd.

Address........cccoeeveeieinnen. : Room 104/201, Building 1, Yibaolai Industrial Park, Qiaotou, Fuhai
Subdistrict, Bao'an District, Shenzhen, Guangdong, China

Date of Receipt................. : Nov 6, 2025

Date of Test(s)......ccervevn.. : Nov 6, 2025 to Nov. 11, 2025

Date of Issue..........ceeuve..e. : Nov. 11, 2025

Test Standard(s).............. : Article 2 paragraph 1 of item 19

MIC Notice No.88 Annex 1
MIC Notice No.88 Annex 43
Test procedure................ /

In the configuration tested, the EUT complied with the standards specified above.

Prepared by Reviewed by:
Le oNn L» @6\/\{ u-)(L
Leon Li/ Engineer Baret Wu/ Director

Note: The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report shall not be reproduced except in full, without prior written approval of ZHT. This document may be altered
or revised by ZHT, personnel only, and shall be noted in the revision of the document.
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1. SUMMARY OF TEST RESULTS
Test procedures according to the technical standards:
Test method which is equal to Appendix No.43 of MIC Notification No 88.
MIC Notice No.88 Appendix No.43
Rule NO. Test Item Result
1 RF shielding method Pass
2 Frequency Error Pass
3 Antenna Power Pass
4 99% Occupied bandwidth Pass
5 Spread spectrum bandwidth Pass
Article 2 paragraph 1 of 6 Spurious Emissions Intensity Just for report
item 19 7 Limit of secondary radiated emissions Pass
8 Interference suppression Pass
9 Transmission Antenna Gain N/A3
10 Tr.ansmission Radiétion Angle N/AT
Width(3dB Beam width)
11 CARRIER SENSE CAPABILITY N/AZ, N/A3

NOTE:

(1)” N/A™ EIRP does not exceed 12.14dBm
(2)” N/A?" Only need to test the OFDM system with a bandwidth greater than 26MHz

(3)" N/A®"EIRP is less than (2.14dBi +antenna power limit), the shortage of EIRP is not by the antenna

power.
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2. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Project No.: ZHT-251106113W01-2
Page 5 of 52

Product Name:

MINI BOX HUB

Test Model No.:

HWGO023WBRF-V2

Hardware Version:

V1.0

Software Version:

V1.0

Operation Frequency:

2402MHz~2480MHz

Channel numbers: 40
Channel separation: 2MHz
Modulation technology: GFSK
Rated power: 4mW

Antenna Specification:

PCB antenna

Antenna Gain: 3.42dBi
Power supply: Input: 5V==1A
Sample Number: 251106113YP001

Remark:The antenna gain is provided by the customer, if the data provided by the customer is not

accurate, Guangdong Zhonghan Testing Technology Co., Ltd. does not assume any

responsibility.

& 0755-27782934
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Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or the
User's Manual.

2.
Channel List
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2402 MHz 11 2422 MHz 21 2442 MHz 31 2462 MHz
2 2404 MHz 12 2424 MHz 22 2444 MHz 32 2464 MHz
3 2406 MHz 13 2426 MHz 23 2446 MHz 33 2466 MHz
4 2408 MHz 14 2428 MHz 24 2448 MHz 34 2468 MHz
5 2410 MHz 15 2430 MHz 25 2450 MHz 35 2470 MHz
6 2412 MHz 16 2432 MHz 26 2452 MHz 36 2472 MHz
7 2414 MHz 17 2434 MHz 27 2454 MHz 37 2474 MHz
8 2416 MHz 18 2436 MHz 28 2456 MHz 38 2476 MHz
9 2418 MHz 19 2438 MHz 29 2458 MHz 39 2478 MHz
10 2420 MHz 20 2440 MHz 30 2460 MHz 40 2480 MHz
3.
Final test channel as follow:
Channel Frz\c;llr_lezr;cy Channel Fr?&l:_lezr;cy Channel Fr?l\c/||l|.|_|ezr;cy
1 2402 20 2440 40 2480

& 0755-27782934

B admin@zht-lab.cn
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3.2 DESCRIPTION OF TEST MODES

Software used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

The EUT was tuned to a low, middle, and high channel for all tests. For all test case pre/scans were
completed in all Modes to determine worst case levels. test software BT test tool used for controlling the
EUT.

During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of
RF output power expected by the customer and is going to be fixed on the firmware of the final end
product power parameters of DTS

Test Software: Adb_tool V1.0

Test Mode Power Level
GFSK Default
3.3 TEST CONDITIONS
Supply Voltage
Voltage at the input
Input Voltage (Vdc) of the RF Circuit
(vde) Tolerance (%)
Normal 5 3.3
+10% 4.5 3.3 0
-10% 4.5 3.3 0
Others
Temperature (°C) 24.7
Relative humidity 51 %
ATM Pressure: 1014 mbar
Note 1: When the input voltage is reduced or increased by 10%, the regulator voltage changes of less than
1%.So the following test items are conducted in the normal voltage.

3.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

See test photographs attached in EUT TEST SETUP Photographs for the actual connections between

Product and support equipment.

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn
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3.5 DESCRIPTION OF SUPPORT UNITS (CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No. Note
Huizhou Jinhu Industrial
E-1 | AC Adapter VCBAJACH / AE
Development Co., Ltd.
E-2 Laptop Lenovo (Beijing) Co., Ltd ThinkPad E480 / AE
Item | Shielded Type | Ferrite Core Length Note
Note:
(1)  The support equipment was authorized by Declaration of Confirmation.
2) For detachable type I/O cable should be specified the length in cm in TLength s column.
(3)  “YES”is means “shielded” “with core”; “NO” is means “unshielded” “without core”.
(4)  The test software is the Adb_tool V1.0 which can set the EUT into the individual test modes.

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn
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3. TEST FACILITY AND TEST INSTRUMENT USED

3.1 TEST FACILITY

Guangdong Zhonghan Testing Technology Co., Ltd.
Add. : Room 104/201, Building 1, Yibaolai Industrial Park, Qiaotou, Fuhai Subdistrict, Bao'an District,
Shenzhen, Guangdong, China

China Registered No.: L15216

3.2 EQUIPMENTS LIST FORALL TEST ITEMS

Item Equipment Manufacturer Model Serial No. Last Cal. Next Cal.
REm KEYSIGHT N9020A MY53420208 May 7, 2025 May 6, 2026
Analyzer

WIDBAND
GBI R&S CMW500 109863 May 7,2025 | May 6, 2026

COMMUNICATI Yy yo
ON TESTER

single Agilent N5182A MY48180575 May 7, 2025 May 6, 2026

Generator
Power Sensor MWRFtest MW100-RFCB / May 7, 2025 May 6, 2026
gingle R&S SMB100A 259098 May 7,2025 | May 6, 2026

Generator
Aattenuator HTEC -10dB / May 7, 2025 May 6, 2026

Measuring Equipment Calibrationinformatione

Used | Calibration Company Abbreviatione Full Name of-calibration company

GUANGZHOU NEM METROLOGY&TEST TECHNOLOGY
X /

CO.,LTD.
X / /

Calibration Information (Article 24-2,Paragraph 4 ofthe Radio Act)

O a)Calibration Conducted by the National Institute of Information and Connicgions Tesignay (NICT) or a
designatde calibration agency under Article 102-18-1 of the Radio Act.

b) Calibration conducted based on the regulations of Article 135 or 144 of the Measurement Act.

NICT or a designated calibration agency under Article 102-18-1 of the Radio Act.

above.

(d)Calibration, etc. conducted by using measuring instruments and other facilities listed at the bottom

L]
5 (c) Calibration conducted in foreign countries, which is equivalent to calibration conducted by the
L] of appended table 3 ofthe Radio Act, which is to have been calibrated as described in (a) through (c)

3.3 Testing software

Project

Software name

Edition

RF Conducted

MTS 8310

2.0.0.0

& 0755-27782934
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3.4 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 - providing a level of confidence of approximately 95
% °

No. ltem Uncertainty
1 Conducted Emission Test U=0.92dB
2 RF power conducted U=0.16dB
3 Spurious emissions conducted U=0.21dB
4 All emissions radiated(<1G) U=1.6dB

5 All emissions radiated(>1G) U=5.1dB

6 Temperature U=4.65dB
7 Humidity U=0.5°C

8 frequency error ppm U=2%

9 Occupied Bandwidth U=4.96%

Decision Rule
XI Uncertainty is not included

L] Uncertainty is included

& 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn
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4. RF PROTECTION MEASURES

Enclosure:
The wireless module is protected by a shield, As shown in the figure, the red box is the shield.

0433 00868
0915 0315

L L L L L ﬁl
M, A3 R3R2

W 5
e Bl 1o |
913:#' ZQ CTH L L
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5. TEST RESULT FOR BLUETOOTH

5.1 FREQUENCY ERROR

5.1.1 LIMIT

Frequency Error +50ppm

5.1.2 MEASURING INSTRUMENTS AND SETTING

The following table is the setting of Spectrum Analyzer.

Attenuation Auto
RB/VB 10KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.1.3 TEST PROCEDURES

(1)In the case of unmodulated signal (continuous or continuous burst), measure the frequency directly by
a spectrum analyzer.

(2)In the case of burst waves, the measurement shall be done for enough time in order to obtain
the enough measuring accuracy, and the average of the measured values becomes the final value.

(3)In the case of a test mode with a specific frequency spectrum, measure the frequency of the specific
spectrum by a spectrum analyzer.

(4)In the cases above, if the frequency equivalent to the test frequency is not directly measured in
principle, it shall be obtained by necessary calculation.

In the case of modulated signal, if there is no specific spectrum measurable by a spectrum analyzer but
a specific dip is observed, it is allowed to measure the frequency with the signal generator
(synthesized). That is, observe a signal of the signal generator concurrently (or alternately) with the
tested signal using the spectrum analyzer while setting the frequency of the signal generator to the
position of the dip on the screen of the spectrum analyzer, and

determine the frequency of the signal generator at the time as a measured value.

5.1.4 TEST SETUP LAYOUT

EUT SPECTRUM
ANALYZER

5.1.5 EUT OPERATION DURING TEST

The EUT was placed on the test table and programmed in un-modulation function.
5.1.6 TEST RESULT

Please refer to APPENDIX A

B 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn
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5.2 ANTENNA POWER

5.2.1 LIMIT

T =10mW (Other from 2400~2483.5MHz)
Density
Antenna Power Error +20% (Base on manufacturer declare antenna power density)
5.2.2 TEST SETUP LAYOUT
EUT
POWER METER
5.2.3 TEST DEVIATION

There is no deviation with the original standard.

5.2.4 TEST PROCEDURE

The EUT was directly connected to the Power meter.
Antenna Power (dBm/MHz):It is measured directly by power meter, calculated and read out by software.

5.2.5 TEST RESULT

Please refer to APPENDIX A

B 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn
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5.3 OCCUPIED BANDWITH
5.3.1 LIMIT
Item Limits
Occupied Band Width: =26MHz
Spreading Bandwidth: /
5.3.2 TEST PROCEDURES

1. Setting of SA is following as: RB: 300kHz / VB:300kHz / SPAN: 3MHz / AT: 30dB Ref:
21.41dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive
peak / Trace mode: Max hold

2 . EUT have transmitted the maximum modulation signal and fixed channelize ( For DSSS

or OFDM Device) or continuous maximum power of hopping mode(For FHSS Device).
SA set to 99% of occupied bandwidth to measure occupied bandwidth. The limit is less
than 26MHz (For DSSS or OFDM Device) or 83.5MHz (For FHSS Device).

3. Spread Spectrum Factor = Spread Spectrum Bandwidth / modulation rate of EUT.

4. Spread Spectrum Factor limit is greater than 5

5.3.3 TEST SETUP LAYOUT

o]
Spectrum Analayzer EUT

5.3.4 TEST DEVIATION

There is no deviation with the original standard.
5.3.5 EUT OPERATION DURING TEST

The EUT was programmed to be in continuously transmitting mode.

5.3.6 TEST RESULT
Please refer to APPENDIX A

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn
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5.4 UNWANTED EMISSION INTENSITY MEASUREMENT

Page 15 of 52

5.4.1 LIMIT
e Limits ﬁg
-
) Below 1000 MHz: -26dBm/MHz or less
Below 1000 Liige- 2.5, W/MHZRRbs 1000 to 2387 MHz: -26dBm/MHz or less
. 1000 to 2387 MHz:: 2.5uyW/MHz or less :

TX Spurious i 2387 to 2400 MHz: -16dBm/MHz or less

Emission 2387 10 2400 MHz: 25UWIMHz orless | 5183 5/t 9496 5 MHz: -16dBm/MHz or
2483.5 to 2496.5 MHz: 25uW/MHz or less less ' ' '
Over 2496.5 MHz: 2.5uW/MHz orless | 561 2496.5 MHz: -26dBm/MHz or less

5.4.2 MEASURING INSTRUMENTS AND SETTING

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.
-2 -

N7
Spectrum Parameter *% Setting
A

Attenuation Auto

RB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

VB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold

Sweep Time Auto

5.4.3 TEST PROCEDURES

1. EUT have transmitted the maximum modulation signal and fixed channelize.

2. Setting of SA is following as: Below 1GHz RB:100KHz / VB:100KHz

Above 1GHz RB:1MHz / VB:1MHz / AT: 20dB Ref: 11.41dBm / Sweep time: Auto
Sweep Mode: Continuous sweep / Detect mode: Positive peak

Trace mode: Max hold

3. Setting of SA is following as 30MHz and stop frequency 1000MHz Then to mark
peak reading value + cable loss shall be less than 0.25uW/MHz.

4. Setting of SA is following as 1000MHz and stop frequency 2387MHz Then to mark
peak reading value + cable loss shall be less than 2.5yW/MHz.

5. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to
mark peak reading value + cable loss shall be less than 25uW/MHz.

6. SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to
mark peak reading value + cable loss shall be less than 25uW/MHz

7. SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to
mark peak reading value + cable loss shall be less than 2.5uW/MHz

8. Measure side band spurious as follows: For 2.4GHz band: 2374MHz~2400MHz
and 2483.5MHz~2509.5MHz RBW = VBW = 1MHz, Result Value = Meaured_
Value

9. If the Result_Value is over the requirement, take total sum of 1MHz band centered
at the spur frequency like ACLP measurement as Result_Value.

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn
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5.4.4 TEST SETUP LAYOUT
2
EUT
5.4.5 TEST DEVIATION

There is no deviation with the original standard.

5.4.6 TEST RESULT

Please refer to APPENDIX A

& 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn
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5.5 IMITATION OF COLLATERAL EMISSION OF RECEIVER MEASUREMENT

5.5.1 LIMIT

=4nW (<1GH =-54 dB
RX Spurious Wi 2) 3

Emission:

=20nW (1GHz=f) =-47 dBm

5.5.2 MEASURING INSTRUMENTS AND SETTING

Please refer to section 5 in this reiort. The foIIowini table is the settini of Siectrum Analizer.

Attenuation Auto

RB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

VB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold

Sweep Time Auto

5.5.3 TEST PROCEDURES

1. EUT have the continuous reception mode and fixed only one channelize.

2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz
(above 1GHz emissions) /

AT: 0dB / Ref: -18.59dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect
mode: Positive peak / Trace mode: Max hold

3. SA set RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and
stop frequency 1000MHz. Search to mark peak reading value + cable loss shall

be less than 4nW

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 1000MHz and
stop frequency 12500MHz. Search to mark peak reading value + cable loss shall

be less than 20nW

5. If power level of lower emissions are more than 1/10 of limit (.0.4nW for f < 1GHz,
2nW for f >= 1GHz), all those are to be indicated in the 2nd and 3rd lines. If others
are 1/10 or less more of the limit, no necessary to be indicated.

5.5.4 TEST RESULT
Please refer to APPENDIX A

B 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn
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5.6 RADIO INTERFERENCE PREVENTION CAPABILITY MEASUREMENT

5.6.1 LIMIT

Identification code =48 bits

5.6.2 MEASURING ID CODE SOFTWARE

MAC IP List MAC Scan

5.6.3 TEST PROCEDURES

1. In the case that the EUT has the function of automatically transmitting the
identification code: a. Transmit the predetermined identification codes form EUT. b.
Check the transmitted identification codes with the demodulator.

2. In the case of receiving the identification ocde: a. Transmit the

predetermined identification codes form the counterpart. b . Check if communication
is normal. c. Transmit the signals other than predetermined ID codes form

the counterpart. d. check if the EUT stops the transmission, or if it displays

that idnetification codes are different from the predetermined ones.

5.6.4 TEST SETUP LAYOUT

PC with Net Tool Peripheral EUT
Software [Get EUT's
MAC)

5.6.5 TEST DEVIATION
There is no deviation with the original standard.
5.6.6 EUT OPERATION DURING TEST
The EUT was programmed to be in normal transmitting mode.
5.6.7 TEST RESULT OF RADIO INTERFERENCE PREVENTION CAPABILIT

Bluetooth Device Address: 88:B2:91:95:EB:CO
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6. APPENDIX A

Frequency Error

2402 Ant1 2401.998 -2000 -0.83 50 Pass
2440 Ant1 2439.998 -2000 -0.82 50 Pass
2480 Ant1 2479.998 -2000 -0.81 50 Pass
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Test Graphs

Freq. Error NVNT BLE 1M 2402MHz Ant1

Spectrum Analyzer - Swept S&
RL RE 5 ac |
Avg Type: Log-Pwi
enter Freq 2.402000000 GHz oNOWde s Trig: FreeRun M\?lH :';: ko r o FEERER;
IFGain:Low #Atten: 30 dB peT|P :
Ref Offset 1.41 dB Mkr1 2.401 9?{8 GHz
10 dBidiv  Ref 20.00 dBm 12.663 dBm
fLog ‘. T
—_—
ool T | L Gl
|
00 :
! =, 1R
] b .“ N l ol Y
L ' ]
|
|
_i_ B8 T s | B
|
Center 24020000 GHz Span 1.000 MHz
es BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
IMSG STATUS

Freq. Error NVNT BLE 1M 2440MHz Ant1

Spectrum Analyzer - Swept SA&

o Keysight
RL - RF 50 Q AC |
enter Freq 2.440000000 GHz

I i Av§ Ty_p;:_f.og-Pwr
PNO:- Wide -+ 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 30 dB
: Mkr1 2.439 998 GHz
Ref Offset 1.41 dB
10 dBidiv. ~ Ref 20.00 dBm 11.692 dBm
fLog T 7 - F
| | 0
— — 4 i
|
]
1
]
¥ i e —_— — .Il e - il
| 1 ’ g
T - !
- |
Center 2.4400000 GHz Span 1.000 MHz
es BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
IMSG .STJ\TLIS
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Freq. Error NVNT BLE 1M 2480MHz Ant1
SENSE:INT|
1 SENSE:INT| e .
PNO:- Wide -+ Trig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB
Mkr1 2.479 998 GHz
Ref Offset 1.41 dB
10 ¢Bidiv  Ref 20,00 dBm 10.532 dBm
fLog Y
¢ | |
i V- a1 — -
1 |
|
A e .-
|
g, | - Bom | A
i
o - |
e o] 1
| b i . s
| 20
L .., < . \h W
| |
| i
|
] L A
Center 2.4800000 GHz Span 1.000 MHz
es BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
IMSG STATUS
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Antenna and EIRP Power

BLE 1M 4.32 2.7 10 4 -32.50 20 Pass
BLE 1M 4.27 2.67 10 4 -33.25 20 Pass
BLE 1M 4.14 2.6 10 4 -35.00 20 Pass
BLE 2M 3.72 2.36 10 4 -41.00 20 Pass
BLE 2M 3.7 2.35 10 4 -41.25 20 Pass
BLE 2M 3.5 2.24 10 4 -44.00 20 Pass

Tolerance (%)= (Antenna Power-Rated output power) /Rated output power *100%

EIRP Power
BLE 1M 4.32 3.42 7.74 12.14 Pass
BLE 1M 4.27 3.42 7.69 12.14 Pass
BLE 1M 414 3.42 7.56 12.14 Pass
BLE 2M 3.72 3.42 7.14 12.14 Pass
BLE 2M 3.7 3.42 7.12 12.14 Pass
BLE 2M 3.5 3.42 6.92 12.14 Pass

Note: Measured EIRP=Antenna power + Antenna Gina

B 0755-27782934 X< admin@zht-lab.cn & http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-251106113W01-2

Occupied Channel Bandwidth

Page 23 of 52

~_Mode |  Frequency (MHz) Antenna 99% OBW (MHz)
BLE 1M 2402 Ant1 1.206
BLE 1M 2440 Ant1 1.207
BLE 1M 2480 Ant1 1.207
BLE 2M 2402 Ant1 2.119
BLE 2M 2440 Ant1 2.116
BLE 2M 2480 Ant1 2.119

Test Graphs
OBW NVNT BLE 1M 2402MHz Ant1 |
Tl ]

s~ Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

02:27:37 PMNov 10, 2025
Radio 5td: None

Radio Device: BTS

Ref Offset 1.41 dB

Mkrl 2.401997 GHz
7.4645 dBm

10 dBldiv Ref 21.41 dBm
Log . T
i Q ! |
I SRR Lo &5 !
__ SR s || B
. i
36 :

Center 2.402 GHz Span 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 11.1 dBm

1.2063 MHz
Transmit Freq Error -5.513 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.717 MHz x dB -26.00 dB
MSG STATUS
OBW NVNT BLE 1M 2440MHz Ant1
e oo |

SENSE:INT]

= Keysight Spectrum Analyzer - Occupied BW
RL RF 50 02 aC |
enter Freq 2.440000000 GHz |

s~ Trig: Free Run Avg|Hold: 100/100

022845 PM Moy 10,2025

Radio Std: None

#FGain:Low #Arten: 30 dB Radio Device: BTS
Ref Offset 1.41 dB Mikr ’“_‘39;‘_9; i:ﬁri?
10 dBldiv Ref 21.41 dBm 7.1559 dBm
Log [ 0
- /
T e Y IS e i_ - !
| 4t .
|
e —
|
Center 2.44 GHz Span 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 10.8 dBm
1.2068 MHz
Transmit Freq Error -6.990 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.733 MHz x dB -26.00 dB
MSG STATUS
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OBW NVNT BLE 1M 2480MHz Ant1

INT] 02:20:52 PM Nov
ter Freq: 2.480000000 GHz - Radio Std: None
s~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Arten: 30 dB Radio Device: BTS
Mkr1 2.479997 GHz
Ref Offset 1.41 dB -4
10dediv Ref 21.41 dBm 5.0516 dBm
BLog 1
141 | | i 1 I r _ o | R A L
L= ThS st -
i _{ . _1_
} |
b W . I

B85 _—

Center 2.48 GHz Span 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 8.63 dBm

1.2066 MHz

Transmit Freq Error -7.126 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.721 MHz x dB -26.00 dB
MSG STATUS

OBW NVNT BLE 2M 2402MHz Ant1
] Anah
i RL RE 50
- Radio Std: None

Q ac |
enter Freq 2.402000000 GHz

s~ Trig: Free Run

Avg|Hold: 100/100

Radio Device: BTS

#FGain:Low #Atten: 30 dB
MKkr1-2.401975 GHz
Ref Offset 1.41 dB -
10 dBldiv Ref 21.41 dBm 7.4782 dBm
fLog | i 0:
" ' -\ NSRS
_WL—_ L - A A
y -y
= 2E\) =
|
1 |
Center 2.402 GHz Span 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 12.8 dBm
2.1185 MHz
Transmit Freq Error -3.842 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.780 MHz x dB -26.00 dB
MSG STATUS
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OBW NVNT BLE 2M 2440MHz Ant1 |
=N I@
ANT| E _02:33:21 PM Mo
r Freq: 2.440000000 GHz Radio 5td: None
s~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Arten: 30 dB Radio Device: BTS
Mkr1 2.439965 GHz
Ref Offset 1.41 dB
j0deidy  Ref 2141 dBm 6.9904 dBm
BLog "
—_— _JI R |' e |
- _{ . _1_ 1 =
|

Du_, _—

Center 2.44 GHz Slpan 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 12.4 dBm

2.1163 MHz
Transmit Freq Error -9.424 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.787 MHz x dB -26.00 dB
MSG STATUS
OBW NVNT BLE 2M 2480MHz Ant1
B e Anah,
RL

RF 50

Q ac |
enter Freq 2.480000000 GHz

s~ Trig: Free Run

- Radio Std: None
Avg|Hold: 100/100
Radio Device: BTS

#FGain:Low #Atten: 30 dB
Ref Offset1.41 dB Mkr1 2.4}?999’5 GHz
10 dB/div Ref 21.41 dBm 4.8354 dBm
BLog | i 2
- i "
i';—_ L3 v il o
—
= 2E\) =
|
1 |
Center 2.48 GHz Span 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 10.1 dBm
2.1189 MHz
Transmit Freq Error -11.300 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.791 MHz x dB -26.00 dB
MSG STATUS

& 0755-27782934 < admin@zht-lab.cn

& http://www.zht-lab.cn



D) Project No.: ZHT-251106113W01-2
Page 26 of 52

ZHONGHAN
Spreading Bandwidth

IylogeA—,\! ~_ Frequency (MHz) Antenna 90% OBW (MHz) Verdict
BLE 1M 2402 Ant1 0.808 Pass
BLE 1M 2440 Ant1 0.81 Pass
BLE 1M 2480 Ant1 0.808 Pass
BLE 2M 2402 Ant1 1.367 Pass
BLE 2M 2440 Ant1 1.365 Pass
BLE 2M 2480 Ant1 1.367 Pass

Test Graphs
Spreading Bandwidth NVNT BLE 1M 2402MHz Ant1 |
2 NT] ] | 02:27:44 PM Nov 10, 2025
nter Freq: 2.402000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.41 dB Mkr1 2.401991 GHz
10daigy  Ref 2141 dBm 7.4027 dBm
og
114 0 i
+ -—" . =" & _i_ - _i_
i !
=\ L (1)

Center 2.402 GHz . S.pa.n 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 11.1 dBm

807.76 kHz
Transmit Freq Error -5.658 kHz % of OBW Power 90.00 %
x dB Bandwidth 1.735 MHz x dB -26.00 dB
Spreading Bandwidth NVNT BLE 1M 2440MHz Ant1
|E e T s - o - e
RL RE 500 AC | SENSE:INT] [ | 02:28 v 10,2025
enter Freq 2.440000000 GHz | . g;:“;::enquim G:\rquHold'. i Radio Std: None
#FGain:Low #Atten: 30 dB Radio Device: BTS
[ Mkri 2.435994% GHz
10 dBldiv Ref 21.41 dBm 7.2051 dBm
og
=
V-2 B :_ R
¥ |
V(3 "™ & |
|
[

Center 2.44 GHz : Slpa.n 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 10.8 dBm

810.29 kHz
Transmit Freq Error -5.867 kHz % of OBW Power 90.00 %
x dB Bandwidth 1.725 MHz x dB -26.00 dB
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Spreading Bandwidth NVNT BLE 1M 2480MHz Ant1

— o
:INT| 02:29:59 PMNo
o er Freq: 2.480000000 GHz N Radio Std: None
s~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Arten: 30 dB Radio Device: BTS
Mkr1 2.479994 GHz
Ref Offset 1.41 dB -4
10 dB/div Ref 21.41 dBm 5.0428 dBm
Log
g — W oW | B
|
AL 7T
! | l B
—— 1 ¥ I

85— -

Center 2.48 GHz Span 3 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 8.61 dBm

808.26 kHz
Transmit Freq Error -6.960 kHz % of OBW Power 90.00 %
x dB Bandwidth 1.717 MHz x dB -26.00 dB
MSG STATUS
Spreading Bandwidth NVNT BLE 2M 2402MHz Ant1

] Anah,

RL FF 500 AC | L _ 02:32:13PMHay ]
Radio 5td: None

enter Freq 2.402000000 GHz

s~ Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Arten: 30 dB Radio Device: BTS
Wki-2.401995 GHz
Ref 2141 dBm 7.4401 dBm

10 dBidiv Ref 21.41 dBm

Log T4
1.4 ! | | !
. A\ A i"__’
[ | =
N il
R\ e
|
| i |
Center 2.402 GHz Span 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 12.7 dBm
1.3671 MHz
Transmit Freq Error -4.344 kHz % of OBW Power 90.00 %
x dB Bandwidth 2.780 MHz x dB -26.00 dB

MSG STATUS
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Spreading Bandwidth NVNT BLE 2M 2440MHz Ant1

s~ Trig: Free Run

er Freq: 2.440000000 GHz
Avg|Hold

: 100/100

MSG

STATUS

#FGain:Low #Arten: 30 dB Radio Device: BTS
Mkr1 2.44003 GHz
Ref Offset 1.41 dB
10dediv Ref 21.41 dBm 6.8956 dBm
Log ’
W m L S
{5 | P I
o
i I
AR W . I
o6 | S
Center 2.44 GHz Span 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 12.3 dBm
1.3651 MHz
Transmit Freq Error -8.338 kHz % of OBW Power 90.00 %
x dB Bandwidth 2.792 MHz x dB -26.00 dB

Gl L o

Spreading Bandwidth NVNT BLE 2M 2480MHz Ant1

RL RE 500 AC |

enter Freq 2.480000000 GHz

. 02:34:40 PNy
Radio 5td: None

MSG

STATUS

s~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
MEr1-2.47998 GHz
Ref Offset 1.41 dB ,
10 dBldiv Ref 21.41 dBm 4.8060 dBm
Log
e TR ;
s V7
Se—E == F Y —
l |
Center 2.48 GHz Span 5 MHz
es BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 10.0 dBm
1.3668 MHz
Transmit Freq Error -9.542 kHz % of OBW Power 90.00 %
x dB Bandwidth 2.789 MHz x dB -26.00 dB
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Mode | Frequency | Antenna | Range (MHz) | Emission Max Max Limit Limit Verdict
(MHz) Frequency Value Value Stop Stop
(MHz) (dBm/MHz) | (uW/MHz) | (dBm/MHz) | (uW/MHz)
BLE 1M 2402 Ant1 30-1000 750.71 -58.32 0.001 -26 25 Pass
BLE 1M 2402 Ant1 1000-2387 2385.61 -54.55 0.004 -26 25 Pass
BLE 1M 2402 Ant1 2387-2400 2400 -30.43 0.906 -16 25 Pass
BLE 1M 2402 Ant1 2483.5-2496.5 | 2492.16 -56.58 0.002 -16 25 Pass
BLE 1M 2402 Ant1 2496.5-13000 2559.52 -54.43 0.004 -26 25 Pass
BLE 1M 2440 Ant1 30-1000 878.75 -57.9 0.002 -26 2.5 Pass
BLE 1M 2440 Ant1 1000-2387 2381.45 -56.8 0.002 -26 2.5 Pass
BLE 1M 2440 Ant1 2387-2400 2400 -52.48 0.006 -16 25 Pass
BLE 1M 2440 Ant1 2483.5-2496.5 2491.6 -55.98 0.003 -16 25 Pass
BLE 1M 2440 Ant1 2496.5-13000 2559.52 -55.79 0.003 -26 2.5 Pass
BLE 1M 2480 Ant1 30-1000 943.74 -57.93 0.002 -26 2.5 Pass
BLE 1M 2480 Ant1 1000-2387 2239.98 -57.43 0.002 -26 2.5 Pass
BLE 1M 2480 Ant1 2387-2400 2399.96 -52.63 0.005 -16 25 Pass
BLE 1M 2480 Ant1 2483.5-2496.5 | 2484.12 -46.66 0.022 -16 25 Pass
BLE 1M 2480 Ant1 2496.5-13000 2559.52 -55.89 0.003 -26 2.5 Pass
BLE 2M 2402 Ant1 30-1000 996.12 -58.31 0.001 -26 2.5 Pass
BLE 2M 2402 Ant1 1000-2387 2381.45 -55.45 0.003 -26 2.5 Pass
BLE 2M 2402 Ant1 2387-2400 2400 -17.29 18.664 -16 25 Pass
BLE 2M 2402 Ant1 2483.5-2496.5 | 2488.63 -56.4 0.002 -16 25 Pass
BLE 2M 2402 Ant1 2496.5-13000 2559.52 -55.56 0.003 -26 25 Pass
BLE 2M 2440 Ant1 30-1000 899.12 -58.17 0.002 -26 25 Pass
BLE 2M 2440 Ant1 1000-2387 2239.98 -56.03 0.002 -26 25 Pass
BLE 2M 2440 Ant1 2387-2400 2399.88 -52.98 0.005 -16 25 Pass
BLE 2M 2440 Ant1 2483.5-2496.5 | 2491.09 -56.22 0.002 -16 25 Pass
BLE 2M 2440 Ant1 2496.5-13000 6981.49 -55.92 0.003 -26 25 Pass
BLE 2M 2480 Ant1 30-1000 159.98 -58.16 0.002 -26 25 Pass
BLE 2M 2480 Ant1 1000-2387 2213.63 -56.2 0.002 -26 25 Pass
BLE 2M 2480 Ant1 2387-2400 2399.96 -52.56 0.006 -16 25 Pass
BLE 2M 2480 Ant1 2483.5-2496.5 | 2483.72 -46.08 0.025 -16 25 Pass
BLE 2M 2480 Ant1 2496.5-13000 2496.5 -54.09 0.004 -26 2.5 Pass

Note: For 30-1000MHz, the final values (dBm/MHz)= test value (dBm/100kHz)+10*log(1000kHz/100kHz)
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Test Graphs
Tx. Spurious NVNT BLE 1M 2402MHz Ant1 @ 30MHz-1000MHz

Spectrum Analyzer - Swept S&

L RF 500 AC | SENSE:INT|
il ——
enter Freq 515.000000 MHz O . Ty FreeRun M‘?l H;F:: 1%9-::'
PASS IFGain:Low #Atten: 20 dB
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[0 ey Ref 1141 dBm “68.317 dBm
Trace 1 Pgss T
I
|
L = | | W |
s AP,
|
BE T
Al A 8
| I
e I -4 B 1 I Lt
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Start 0.0300 GHz Stop 1.0000 GHz
es BW 100 kHz #VBW 100 kHz Sweep 117.0 ms (1001 pts)
IMSG STATUS

Tx. Spurious NVNT BLE 1M 2402MHz Ant1 @ 1000MHz-2387MHz

o = BT
R L RE 500 Ac | 1 SENSE:INT] DR _ 02:28:08PMNov 10,2025 _
Avg Type: TRACELL) 2 3
enter Freq 1.693500000GHz ] = .. ¢1ee;un i h < s DEELL B
PASS IFGain:Low #Arten: 20 dB peT|P
: Mkr1 2.385 6 GHz
Ref Offset 1.41 dB
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es BW 1.0 MHz #VBW 1.0 MHz Sweep 1.733 ms (1001 pts)
IMSG STATUS
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| SENSE:INT]

[Center Freq 2.393500000 GHz i
PNO: Fast ~»—  Trig: Free Run

Avg Typn-:'l._og-Pwr
Avg|Hold: 100/100
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Tx. Spurious NVNT BLE 1M 2402MHz Ant1 @ 2483.5MHz-2496.5MHz

[ Keysight Spectrum Analyzer - Swept SA
[ RL AF

| SENSE:INT]

500 AC |
[Center Freq 2.490000000 GHz :
PNO: Fast ~»—  Trig: Free Run

Avg Typn-:'l._og-Pwr
Avg|Hold: 100/100
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Tx. Spurious NVNT BLE 1M 2402MHz Ant1 @ 2496.5MHz-13000MHz |

RE sua Ac | | SENSE:INT] 1
enter Freq 7.748250000 GHz Avg Type: Log-Pwr
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
PASE IFGain:Low #Arten: 20 dB

Ref Offset 1.41 dB
J1o gBidiv Ref 11.41 dBm

Mkr1 2.560 GHz
-54.433 dBm
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Start 2.497 GHz Stop 13.000 GHz
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Imsc STATUS

Tx. Spurious NVNT BLE 1M 2440MHz Ant1 @ 30MHz-1000MHz

[ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT]

RE 509 ac |
515.000000 MHz

PNO: Fast ~»—  Trig: Free Run

Avg Typn-:'l._og-Pwr
Avg|Hold: 100/100

I:tﬂart 0.0300 GHz

es BW 100 kHz #VBW 100 kHz

PASS IFGain:Low #Atten: 20 dB
Mkr1 878.75 MHz
Ref Offset 1.41 dB - e
J10 gBidiv Ref 11.41 dBm -67.897 dBm
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M o A A
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Iy 3\ |
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L ' | ¢
Stop 1.0000 GHz

Sweep 117.0 ms (1001 pts)’
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STATUS
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 @ 1000MHz-2387MHz |
i ki T —_— e

[Center Freq 1.693500000 GHz

PNO: Fast ~»—  Trig: Free Run

Avg Typn-:'l._og-Pwr
Avg|Hold: 100/100
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 @ 2387MHz-2400MHz
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 @ 2483.5MHz-2496.5MHz
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Tx. Spurious NVNT BLE 1M 2480MHz Ant1 @ 2387MHZz-2400MH
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Tx. Spurious NVNT BLE 2M 2402MHz Ant1 @ 1000MHz-2387MHz
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Tx. Spurious NVNT BLE 2M 2440MHz Ant1 @ 30MHz-1000MHz
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TX.
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Tx. Spurious NVNT BLE 2M 2480MHz Ant1 @ 1000MHz-2387MHz
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Tx. Spurious NVNT BLE 2M 2480MHz Ant1 @ 2483.5MHz-2496.5MHz
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| Antenna Range Emission Max Max Limit | Limit Veﬁ
(MHz) Frequency | Value Value (dBm) | (n
i (MHz) (dBm) | (nW) ‘ﬂé
BLE 1M 2402 Ant1 30-1000 861.29 -89.82 0.001 -54 4 Pass
BLE 1M 2402 Ant1 1000-13000 6436 -77.39 | 0.018 -47 20 Pass
BLE 1M 2440 Ant1 30-1000 755.56 -90.32 0.001 -54 4 Pass
BLE 1M 2440 Ant1 1000-13000 2620 -77.55 | 0.018 -47 20 Pass
BLE 1M 2480 Ant1 30-1000 794.36 -90.37 | 0.001 -54 4 Pass
BLE 1M 2480 Ant1 1000-13000 3316 -77.36 | 0.018 -47 20 Pass
BLE 2M 2402 Ant1 30-1000 872.93 -89.38 | 0.001 -54 4 Pass
BLE 2M 2402 Ant1 1000-13000 6436 -76.83 | 0.021 -47 20 Pass
BLE 2M 2440 Ant1 30-1000 963.14 -89.93 | 0.001 -54 4 Pass
BLE 2M 2440 Ant1 1000-13000 5428 -77.78 | 0.017 -47 20 Pass
BLE 2M 2480 Ant1 30-1000 914.64 -89.92 0.001 -54 4 Pass
BLE 2M 2480 Ant1 1000-13000 5680 -77.56 |  0.018 -47 20 Pass
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Test Graphs
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7. EUT TEST PHOTO
Reference to the appendix | for details.
8. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.
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