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1 TEST SUMMARY
1.1 Test Standards
The tests were performed according to following standards:
ETSI EN 300 328 V2.2.2 (2019-07)–Wideband transmission systems; Data transmission equipment 
operating in the 2,4 GHz ISM band and using wide band modulation techniques; Harmonised 
Standard for access to radio spectrum

1.2 Test Summary

Item Reference Result

Maximum transmit power EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.2 PASS

Power Spectral Density EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.3 PASS
Duty Cycle, Tx-sequence, Tx-gap EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.4 N/Anote1

Medium Utilisation (MU) factor EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.5 N/Anote1

Adaptively EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.6 N/Anote2

Occupied Channel Bandwidth EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.7 PASS
Transmitter unwanted emissions 
in the out-of-band domain EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.8 PASS

Transmitter unwanted emissions 
in the spurious domain EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.9 PASS

Receiver spurious emissions EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.10 PASS
Receiver Blocking EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.11 PASS
Geo-location capability EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.12 N/Anote3

Note1: This requirement does not apply to adaptive equipment.
Note2: Which is not applicable to device with a maximum RF Output power level is less than 10 dBm e.i.r.p.
Note3: This equipment without geo-location capability function.
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1.3 Test Facility
Test Laboratory:
Guangdong Asia Hongke Test Technology Limited
B1/F, Building 11, Junfeng Industrial Park, Chongqing Road, Heping Community, Fuhai Street, 
Bao'an District, Shenzhen, Guangdong, China

The test facility is recognized, certified or accredited by the following organizations:
FCC-Registration No.: 251906  Designation Number: CN1376
Guangdong Asia Hongke Test Technology Limited has been registered and fully described in a report 
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is 
maintained in our files.

IC —Registration No.: 31737  CAB identifier: CN0165
The 3m Semi-anechoic chamber of Guangdong Asia Hongke Test Technology Limited has been 
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing 
with Registration No.: 31737

A2LA-Lab Cert. No.: 7133.01
Guangdong Asia Hongke Test Technology Limited has been accredited by A2LA for technical 
competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025: 
2017 General Requirements for the Competence of Testing and Calibration Laboratories and any 
additional program requirements in the identified field of testing.

1.4 Measurement uncertainty
The data and results referenced in this document are true and accurate. The reader is cautioned that 
there may be errors within the calibration limits of the equipment and facilities. The measurement 
uncertainty was calculated for all measurements listed in this test report according to CISPR 16 - 4 
“Specification for radio disturbance and immunity measuring apparatus and methods – Part 4: 
Uncertainty in EMC Measurements” and is documented in the Guangdong Asia Hongke Test 
Technology Limited’s quality system according to DIN EN ISO/IEC 17025. Furthermore, component 
and process variability of devices similar to that tested may result in additional deviation. The 
manufacturer has the sole responsibility of continued compliance of the device.
Hereafter the best measurement capability for Asia Hongke laboratory is reported:

Test Measurement
Uncertainty Notes

Power Line Conducted Emission 150KHz~30MHz ±1.20 dB (1)

Disturbance Power Emission 30MHz~300MHz ±2.96 dB (1)

Radiated Emission Test 9KHz~1GHz ±3.75 dB (1)

Radiated Emission Test 1GHz~18GHz ±3.88 dB (1)

RF power, conducted 30MHz~6GHz ±0.16dB (1)

RF power density, conducted ±0.24dB (1)

Spurious emissions, conducted ±0.21dB (1)

Temperature ±1℃ (1)

Humidity ±3% (1)

DC and low frequency voltages ±1.5% (1)

Time ±2% (1)

Duty cycle ±2% (1)
The report 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%



Page  6  of   29       Report No.: AiTSZ-250329024CW2

2 GENGENERAL INFORMATION
2.1 Environmental conditions
During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C

High Temperature: 50°CTemperature

Low Temperature: -10°C

Normal Voltage DC:3.00V

High Voltage DC:3.45VVoltage

Low Voltage DC:2.55V

Relative Humidity 55 %
Other

Air Pressure 101 kPa

2.2 General Description of EUT

Product Name: Bluetooth Sound Module with Key Fob

Model/Type reference: COS-MP3-BT

Serial Model: N/A

Power Supply:
Sound Module: DC 5V
Bluetooth Button: DC 3.0V from battery

Hardware Version: N/A

Software Version: N/A

Bluetooth LE:

Supported type: Bluetooth LE 1M/2M

Modulation: GFSK

Operation frequency: 2402MHz to 2480MHz

Channel number: 40

Channel separation: 2 MHz

Antenna type: PCB antenna

Antenna gain: -0.58dBi
Remark: 
The above DUT's information was declared by manufacturer. For more detailed features 
description, please refer to the manufacturer’s specifications or the User's Manual..
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2.3 Receiver categories
This device belongs to the receiver categories as the choice box selected:

Categorization Note

Receiver category 1 Adaptive equipment with a maximum RF output power greater 
than 10 dBm e.i.r.p.

Receiver category 2 Adaptive equipment with a maximum RF output power of 10 dBm 
e.i.r.p.

Receiver category 3 Adaptive equipment with a maximum RF output power of 0 dBm 
e.i.r.p.

2.4 Description of Test Modes and Test Frequency
The EUT has been tested under typical operating condition. The Applicant provides communication 
tools software to control the EUT for staying in continuous transmitting and receiving mode for testing.
Operation Frequency List：

Channel Frequency (MHz)

00 2402

01 2404

02 2406

... ...

19 2440

... ...

37 2476

38 2478

39 2480
Note: The line display in grey were the channel selected for testing

2.5 Equipments List for the Test

No Test Equipment Manufacturer Model No Serial No Cal. Date Cal. Due 
Date

1 EMI Measuring 
Receiver R&S ESR 101160 2024.09.25 2025.09.24

2 Spectrum Analyzer R&S FSV40 101470 2024.09.23 2025.09.22

3 Low Noise Pre 
Amplifier SCHWARZBECK BBV 9745 00282 2024.09.25 2025.09.24

4 Low Noise Pre 
Amplifier CESHENG CSKJLNA23101

6A
CSKJLNA231016

A 2024.09.25 2025.09.24

5 Passive Loop ETS 6512 00165355 2024.08.29 2027.08.28

6
TRILOG Super 
Broadband test 

Antenna
SCHWARZBECK VULB9168 01434 2024.08.29 2027.08.28

7 Broadband Horn 
Antenna Schwarzbeck BBHA 9120D 452 2024.08.29 2027.08.28

8 Horn Antenna 15-
40GHz SCHWARZBECK BBHA9170 BBHA9170367 2024.08.28 2027.08.27

9 6dB Attenuator JFW 50FPE-006 4360846-949-1 2024.09.24 2025.09.23

10 EMI Test Receiver R&S ESPI 100771 2024.09.25 2025.09.24

11 LISN R&S NNLK 8129 8130179 2024.09.24 2025.09.23
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12 LISN R&S ESH3-Z5 892785/016 2024.09.23 2025.09.22

13 Pulse Limiter R&S ESH3-Z2 102789 2024.09.24 2025.09.23

14 RF Automatic Test 
system TST TSTPASS 21033016 2024.09.25 2025.09.24

15 Vector Signal 
Generator Agilent N5182A MY50143009 2024.09.25 2025.09.24

16 Analog signal 
generator Agilent E8257 MY51554256 2024.09.25 2025.09.24

17 Spectrum Analyzer Agilent N9020A MY51289843 2024.09.25 2025.09.24

18 Spectrum Analyzer Agilent N9020A MY53421570 2024.09.25 2025.09.24

19 Power Sensor Agilent 8481A MY41097697 2024.09.25 2025.09.24

20
Wideband Radio 
communication 

tester
R&S CMW500 1201.0002K50 2024.09.24 2025.09.23

21 DC power supply ZHAOXIN RXN-305D-2 28070002559 2024.09.24 2025.09.23

22 RE Software EZ EZ-EMC_RE Ver.AIT-03A N/A N/A

23 CE Software EZ EZ-EMC_CE Ver.AIT-03A N/A N/A

24 RF Software TST TSTPASS Version 2.0 N/A N/A

25 RF Software cesheng WCS-WCN Version 2024.6.20 N/A N/A

26 temporary antenna 
connector(Note) NTS R001 N/A N/A N/A

Note: The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and this 
temporary antenna connector is listed in the equipment list.
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3 TEST ITEM AND RESULTS
3.1 RF Output Power
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.2.3

TEST CONDITION LIMIT
Normal and Extreme 20dBm(e.i.r.p)

Test Procedure

 Step 1: Use a fast power sensor suitable for 2,4 GHz and capable of minimum 1 MS/s. Use the 
following settings:

- Sample speed 1 MS/s or faster.
- The samples shall represent the RMS power of the signal.
- Measurement duration: For non-adaptive equipment: equal to the observation period. For 
adaptive equipment, the measurement duration shall be long enough to ensure a minimum 
number of bursts (at least 10) are captured.

NOTE 1: For adaptive equipment, to increase the measurement accuracy, a higher number of bursts 
may be used.
 Step 2:For conducted measurements on devices with one transmit chain:

-Connect the power sensor to the transmit port, sample the transmit signal and store the raw
data. Use these stored samples in all following steps.

For conducted measurements on devices with multiple transmit chains:
- Connect one power sensor to each transmit port for a synchronous measurement on all
 transmits ports.
- Trigger the power sensors so that they start sampling at the same time. Make sure the time
 difference between the samples of all sensors is less than 500 ns.
- For each individual sampling point (time domain), sum the coincident power samples of all
 ports and store them. Use these summed samples in all following steps.

 Step 3: Find the start and stop times of each burst in the stored measurement samples.
The start and stop times are defined as the points where the power is at least 30 dB below the 
highest value of the stored samples in step 2.

NOTE 2: In case of insufficient dynamic range, the value of 30 dB may need to be reduced 
appropriately.
 Step 4: Between the start and stop times of each individual burst calculate the RMS power over 

the burst using the formula below. Save these Pburst values, as well as the start and stop times for 
each burst.

With 'k' being the total number of samples and 'n' the actual sample number
 Step 5: The highest of all Pburst values (value "A" in dBm) will be used for maximum e.i.r.p. 

calculations.
 Step 6: Add the (stated) antenna assembly gain "G" in dBi of the individual antenna. If applicable, 

add the additional beamforming gain "Y" in dB using the formula below:
P = A + G + Y



Page  10  of   29       Report No.: AiTSZ-250329024CW2
Test Results

Raw data reference to Appendix Test Data for BT_BLE.
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3.2 Power Spectral Density
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.3.3

The maximum Power Spectral Density for non-FHSS equipment is 10 dBm per MHz. 

Test Procedure

Option 1: For equipment with continuous and non-continuous transmissions 

The transmitter shall be connected to a spectrum analyser and the Power Spectral Density (PSD) as 
defined in clause 4.3.2.3 shall be measured and recorded. 

The test procedure shall be as follows: 
Step 1: 
Connect the UUT to the spectrum analyser and use the following settings: 
• Start Frequency: 2 400 MHz 
• Stop Frequency: 2 483,5 MHz 
• Resolution BW: 10 kHz 
• Video BW: 30 kHz 
• Sweep Points: > 8 350; for spectrum analysers not supporting this number of sweep points, the 
frequency band may be segmented 
• Detector: RMS 
• Trace Mode: Max Hold 
• Sweep time: For non-continuous transmissions: 2 × Channel Occupancy Time × number of sweep 
points, For continuous transmissions: 10 s; the sweep time may be increased further until a value 
where the sweep time has no further impact anymore on the RMS value of the signal. 
For non-continuous signals, wait for the trace to stabilize. Save the data (trace data) set to a file. 

Step 2: 
For conducted measurements on smart antenna systems using either operating mode 2 or operating 
mode 3 (see clause 5.3.2.2), repeat the measurement for each of the transmit ports. For each 
sampling point (frequency domain), add up the coincident power values (in mW) for the different 
transmit chains and use this as the new data set. 

Step 3: 
Add up the values for power for all the samples in the file using the formula below. 

  with k being the total number of samples and n the actual sample number 

Step 4: 
Normalize the individual values for power (in dBm) so that the sum is equal to the RF Output Power 
(e.i.r.p.) measured in clause 5.4.2 and save the corrected data. The following formulas can be used: 

 with n being the actual sample number 

Step 5: 
Starting from the first sample PSamplecorr(n) (lowest frequency), add up the power (in mW) of the 
following samples representing a 1 MHz segment and record the results for power and position (i.e. 
sample #1 to sample #100). This is the Power Spectral Density (e.i.r.p.) for the first 1 MHz segment 
which shall be recorded.
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Step 6: 
Shift the start point of the samples added up in step 5 by one sample and repeat the procedure in 
step 5 (i.e. sample #2 to sample #101).

Step 7: 
Repeat step 6 until the end of the data set and record the Power Spectral Density values for each of 
the 1 MHz segments. From all the recorded results, the highest value is the maximum Power Spectral 
Density (PSD) for the UUT. This value, which shall comply with the limit given in clause 4.3.2.3.3, 
shall be recorded in the test report.

Option 2: For equipment with continuous transmission capability or for equipment operating 
(or with the capability to operate) with a constant duty cycle (e.g. Frame Based equipment) 

This option is for equipment that can be configured to operate in a continuous transmit mode (100 % 
DC) or with a constant Duty Cycle (DC). 

Step 1: 
• Connect the UUT to the spectrum analyser and use the following settings: 
- Centre Frequency: The centre frequency of the channel under test 
- RBW: 1 MHz 
- VBW: 3 MHz 
- Frequency Span: 2 × Nominal Bandwidth (e.g. 40 MHz for a 20 MHz channel) 
- Detector Mode: Peak 
- Trace Mode: Max Hold 

Step 2: 
• When the trace is complete, find the peak value of the power envelope and record the frequency. 

Step 3: 
• Make the following changes to the settings of the spectrum analyser: 
- Centre Frequency: Equal to the frequency recorded in step 2 
- Frequency Span: 3 MHz 
- RBW: 1 MHz 
- VBW: 3 MHz 
- Sweep Time: 1 minute 
- Detector Mode: RMS 
- Trace Mode: Max Hold 

Step 4: 
• Wait until the trace has stabilized, the trace shall be captured using the "Hold" or "View" option on 
the spectrum analyser. 
• Find the peak value of the trace and place the analyser marker on this peak. This level is recorded 
as the highest mean power (power spectral density) D in a 1 MHz band.
• Alternatively, where a spectrum analyser is equipped with a function to measure power spectral 
density, this function may be used to display the power spectral density D in dBm / MHz. 
• In case of conducted measurements on smart antenna systems operating in a mode with multiple 
transmit chains active simultaneously, the power spectral density of each transmit chain shall be 
measured separately to calculate the total power spectral density (value D in dBm / MHz) for the UUT. 

Step 5: 
• The maximum Power Spectral Density (PSD) e.i.r.p. is calculated from the above measured power 
spectral density D, the observed Duty Cycle (DC), the applicable antenna assembly gain G in dBi and 
if applicable the beamforming gain Y in dB, according to the formula below. The Duty Cycle (DC) can 
be determined using the procedure defined in clause 5.4.2.2.1.3). This value shall be recorded in the 
test report. If more than one antenna assembly is intended for this power setting, the gain of the 
antenna assembly with the highest gain shall be used. 
PSD = D + G + Y + 10 × log (1 / DC) (dBm / MHz) 
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Test Result

Raw data reference to Appendix Test Data for BT_BLE.
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3.3 Medium Utilisation (MU) factor
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.5.3
The maximum Medium Utilisation factor for non-adaptive equipment shall be 10 %.
Definition

The Medium Utilisation (MU) factor is a measure to quantify the amount of resources (Power and 
Time) used by non-adaptive equipment. The Medium Utilisation factor is defined by the formula:

MU = (P/100 mW) × DC
Where: MU is Medium Utilisation factor in %.

P is the RF output power expressed in mW.
DC is the Duty Cycle expressed in %.

NOTE: The equipment may have dynamic behaviour with regard to duty cycle and corresponding 
power level.

Test Results

Not applicable to this device which cannot operation in a non-adaptive mode.
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3.4 Occupied Channel Bandwidth
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.7.3
The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the band
2.4GHz-2.4835GHz.
Test Procedure

1. The measurement shall be performed only on the lowest and the highest frequency within stated 
frequency range

2. The test procedure shall be follows:

Step1: Connect the UUT to the spectrum analyzer and use the following settings

Centre Frequency: The centre frequency of the channel under test

Resolution BW: ~ 1% of the span without going below 1 %

Video BW: 3 × RBW

Frequency Span:
2 × Occupied Channel Bandwidth (e.g. 40 MHz for a 
20 MHz channel)

Detector Mode: RMS

Trace Mode: MaxHold

Sweep time: 1s

Step 2: Wait until the trace is completed. Find the peak value of the trace and place the analyzer 
marker on this peak.

Step 3: Use the 99 % bandwidth function of the spectrum analyzer to measure the Occupied 
Channel Bandwidth of the EUT.

Test Result

Raw data reference to Appendix Test Data for BT_BLE.
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3.5 Transmitter unwanted emissions in the out-of-band domain
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.8.3

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall 
not exceed the values provided by the mask in figure 3.

Test Procedure

1. The measurements shall be performed at both normal environmental conditions and at the 
extremes of the operating temperature range.

2. For conducted measurements on devices with multiple transmit chains using the results for each 
of the transmit chains for the corresponding 1MHz segments shall be added and compared with 
the transmit mask limit.

3. The analyzer shall be set as follows:

Centre Frequency: Center of each segments

Frequency Span: 0 Hz

RBW: 1M

VBW: 3M

Filter mode: Channel filter

Trace Mode: Clear / Write

Detector Mode:  RMS

Number of sweep points: 5 000

Sweep mode: Continuous

Trigger: Video trigger

Sweep Time:
> 120 % of the duration of the longest burst 
detected

4. Save the value measured of each segments.

Test Result

Raw data reference to Appendix Test Data for BT_BLE.
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3.6 Transmitter unwanted emissions in the spurious domain
Limit

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.9.3

The transmitter unwanted emissions in the spurious domain shall not exceed the values given in table 
4. In case of equipment with antenna connectors, these limits apply to emissions at the antenna port 
(conducted). For emissions radiated by the cabinet or emissions radiated by integral antenna 
equipment (without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and e.i.r.p. 
for emissions above 1 GHz. 

Test Procedure

1. The measurement performed at the lowest and the highest channel on which the equipment can 
operate.

2. The EUT was placed on a turntable with 1.5m height.

3. The test distance between the receiving antenna and the EUT is 3 meter, while the receiving (test) 
antenna is kept at 1.5 meter height.

4. Set EUT in continuous transmitting with maximum output power.

5. The table was rotated from 0 to 360 degree to search the highest radiated emission.

6. Repeat step 3 to 5 for each polarization and channel to find the worst emission level.

7. The results obtained are compared to the limits in order to prove compliance with the requirement.
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Test Configuration

Effective Radiated Power measurement (30 MHz to 12.75 GHz)

Test Results

Remark: We test all modulation type, and recorded the worst case at BLE 1M mode.
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2402MHz

Frequency
(MHz)

Result 
(dBm)

Factor 
(dB) Result

(dBm)
Limit

(dBm)
Margin

(dB) ANT Verdic
t

75.00 -61.92 -8.00 -69.92 -36 -33.92 Horizontal Pass
315.09 -66.68 -4.29 -70.97 -36 -34.97 Horizontal Pass
701.49 -71.80 3.27 -68.53 -36 -32.53 Horizontal Pass
946.71 -68.86 6.82 -62.04 -36 -26.04 Horizontal Pass

4803.55 -52.52 4.21 -48.31 -30 -18.31 Horizontal Pass
7206.45 -55.15 10.15 -45.00 -30 -15.00 Horizontal Pass

-- -- -- -- -- -- -- -
74.24 -65.30 -7.80 -73.10 -36 -37.10 Vertical Pass

113.38 -60.75 -7.29 -68.04 -54 -14.04 Vertical Pass
338.93 -61.13 -3.74 -64.87 -36 -28.87 Vertical Pass
402.78 -61.22 -2.28 -63.50 -36 -27.50 Vertical Pass

4803.55 -52.40 4.21 -48.19 -30 -18.19 Vertical Pass
7206.45 -54.52 10.15 -44.37 -30 -14.37 Vertical Pass

-- -- -- -- -- -- -- -

2480MHz
Frequency

(MHz)
Result 
(dBm)

Factor 
(dB)

Result
(dBm)

Limit
(dBm)

Margin
(dB) ANT Verdic

t
49.32 -59.64 -4.62 -64.26 -54 -10.26 Horizontal Pass

438.73 -64.76 -1.60 -66.36 -36 -30.36 Horizontal Pass
565.30 -68.08 1.07 -67.01 -54 -13.01 Horizontal Pass
883.44 -79.37 6.17 -73.20 -36 -37.20 Horizontal Pass

4960.45 -54.02 6.00 -48.02 -30 -18.02 Horizontal Pass
7440.05 -51.36 11.26 -40.10 -30 -10.10 Horizontal Pass

-- -- -- -- -- -- -- -
89.35 -58.27 -8.98 -67.25 -54 -13.25 Vertical Pass

276.43 -59.94 -5.18 -65.12 -36 -29.12 Vertical Pass
739.56 -69.19 3.87 -65.32 -36 -29.32 Vertical Pass
857.91 -70.71 5.76 -64.95 -36 -28.95 Vertical Pass

4960.45 -53.98 6.00 -47.98 -30 -17.98 Vertical Pass
7440.05 -51.30 11.26 -40.04 -30 -10.04 Vertical Pass

-- -- -- -- -- -- - -
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3.7 Receiver spurious emissions 
LIMIT

EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.10.3
The spurious emissions of the receiver shall not exceed the values given below:

Spurious emission limits for receivers
Frequency Maximum power, e.r.p. Measurement  bandwidth
30 MHz to 1 GHz -57 dBm 100 KHz
30 MHz to 12.75 GHz -47 dBm 1 MHz

Test Procedure

The same as clause 3.6

Test Configuration

Effective Radiated Power measurement (30 MHz to 12.75 GHz)

Test Results

Remark: We test all modulation type, and recorded the worst case at BLE 1M mode.
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2402MHz
Frequency

(MHz)
Result 
(dBm)

Factor 
(dB)

Result
(dBm)

Limit
(dBm)

Margin
(dB) ANT Verdic

t
40.30 -60.32 -4.23 -64.55 -57 -7.55 Horizontal Pass

388.14 -64.33 -2.61 -66.94 -57 -9.94 Horizontal Pass
700.86 -74.57 3.26 -71.31 -57 -14.31 Horizontal Pass
876.50 -69.64 6.06 -63.58 -57 -6.58 Horizontal Pass

1788.75 -55.38 -4.90 -60.28 -47 -13.28 Horizontal Pass
7171.00 -62.67 10.46 -52.21 -47 -5.21 Horizontal Pass

-- -- -- -- -- -- -- -
75.08 -60.11 -8.02 -68.13 -57 -11.13 Vertical Pass

140.28 -68.20 -5.23 -73.43 -57 -16.43 Vertical Pass
248.80 -66.01 -6.10 -72.11 -57 -15.11 Vertical Pass
530.38 -70.01 0.28 -69.73 -57 -12.73 Vertical Pass

1790.05 -51.28 -4.91 -56.19 -47 -9.19 Vertical Pass
7908.55 -66.83 11.90 -54.93 -47 -7.93 Vertical Pass

-- -- -- -- -- -- - -

2480MHz
Frequency

(MHz)
Result 
(dBm)

Factor 
(dB)

Result
(dBm)

Limit
(dBm)

Margin
(dB) ANT Verdic

t
84.42 -55.32 -9.13 -64.45 -57 -7.45 Horizontal Pass

335.19 -66.36 -3.83 -70.19 -57 -13.19 Horizontal Pass
575.53 -70.79 1.31 -69.48 -57 -12.48 Horizontal Pass
893.38 -76.31 6.33 -69.98 -57 -12.98 Horizontal Pass

1812.20 -53.24 -4.90 -58.14 -47 -11.14 Horizontal Pass
4022.65 -59.81 3.38 -56.43 -47 -9.43 Horizontal Pass

-- -- -- -- -- -- -- -
85.17 -59.21 -9.10 -68.31 -57 -11.31 Vertical Pass

261.77 -62.52 -5.86 -68.38 -57 -11.38 Vertical Pass
460.75 -67.01 -1.17 -68.18 -57 -11.18 Vertical Pass
933.44 -68.76 6.71 -62.05 -57 -5.05 Vertical Pass

2849.70 -62.27 0.48 -61.79 -47 -14.79 Vertical Pass
4911.05 -60.26 5.36 -54.90 -47 -7.90 Vertical Pass

-- -- -- -- -- -- - -
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3.8 Adaptivity
Limits

For Requirements and Limits please refer to EN 300 328 V2.2.2 (2019-07) Sub-clause 4.3.2.6.2.2

Test Procedure

1. The measurement procedure follows the clause 5.4.6.2.1 of the ETSI EN 300 328 V2.2.2 (2019-
07).

2. For conducted measurements on device with multiple transmit chains and receive chains. The 
power splitter/combiner shall be used to combine all the transmit/receive chains (antenna outputs) 
into a single test point. The insertion loss of the power splitter/combiner shall be taken into 
account.

3. Interference signal shall be a100 % duty cycle interference signal is injected on the current 
operating channel of the UUT. This interference signal shall meet the requirements as follow:

The 99 % bandwidth (the bandwidth containing 99 % of the power) of this inference signal shall 
be within a range from 120 % to 200 % of the Occupied Channel Bandwidth of the UUT with a 
minimum of 5 MHz, while the difference between the lowest and highest level within the 
Occupied Channel Bandwidth of the UUT shall be maximum 4 dB.

4. Blocking signal shell be a 100 % duty cycle CW signal, and The frequency and level shell be set 
as follow: 

Equipment 
Type (LBT / 
non- LBT)

Wanted signal 
mean power from 
companion device

Blocking signal 
frequency 

[MHz]

Blocking 
signal power 

[dBm]

Type of 
interfering 

signal

LBT
sufficient to maintain 
the link (see note 2)

Non-LBT -30 dB

2 395 or 2 488,5 
(see note 1)

-35 CW

NOTE 1: The highest frequency shall be used for testing operating channels within the range 
2 400 MHz to 2 442 MHz, while the lowest frequency shall be used for testing operating 
channels within the range 2 442 MHz to 2 483,5 MHz.
NOTE 2: A typical value which can be used in most cases is-50 dBm/MHz.

5. The test not applicable to none-adaptive equipment and adaptive equipment which maximum RF 
Output power level is less than 10 dBm e.i.r.p.
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Test Configuration

Test Results

Not applicable to this device which maximum RF Output power level is less than 10 dBm e.i.r.p.
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3.9 Receiver Blocking
Limits

While maintaining the minimum performance criteria as defined in clause 4.3.1.12.3, the blocking 
levels at specified frequency offsets shall be equal to or greater than the limits defined for the 
applicable receiver category provided in table 6, table 7 or table 8.
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Test Configuration

Test Procedure

The procedure in step 1 to step 6 below shall be used to verify the receiver blocking requirement as 
described in clause 4.3.1.12 or clause 4.3.2.11.

Step 1: 
• For non-FHSS equipment, the UUT shall be set to the lowest operating channel on which the 
blocking test has to be performed (see clause 5.4.11.1). 

Step 2: 
• The blocking signal generator is set to the first frequency as defined in the appropriate table 
corresponding to the receiver category and type of equipment. 

Step 3: 
• With the blocking signal generator switched off, a communication link is established between the 
UUT and the associated companion device using the test setup shown in figure 6. 

• Unless the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, 
the level of the wanted signal shall be set to the value provided in the table corresponding to the 
receiver category and type of equipment. The test procedure defined in clause 5.4.2, and more in 
particular clause 5.4.2.2.1.2, can be used to measure the (conducted) level of the wanted signal 
however no correction shall be made for antenna gain of the companion device (step 6 in clause 
5.4.2.2.1.2 shall be ignored). This level may be measured directly at the output of the companion 
device and a correction is made for the coupling loss into the UUT. 

• When the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, 
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the attenuation of the variable attenuator shall be increased in 1 dB steps to a value at which the 
minimum performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still met. The 
resulting level for the wanted signal at the input of the UUT is Pmin. This signal level (Pmin) is 
increased by the value provided in note 2 of the applicable table corresponding to the receiver 
category and type of equipment. 

Step 4: 
• The blocking signal at the UUT is set to the level provided in the table corresponding to the receiver 
category and type of equipment. Where the manufacturer has declared the actual antenna gain for 
each of the applicable blocking frequencies (see clause 5.4.1 m) ii)) this blocking level shall be 
adjusted for the difference between the in-band antenna assembly gain (G) and the actual antenna 
gain for the blocking frequency being tested. See also note 5 in table 6, note 4 in table 7 and note 4 in 
table 8 or note 5 in table 14, note 4 in table 15 and note 4 in table 16. Where the actual antenna gains 
at the blocking frequencies have not been declared, then the antenna gain at the blocking frequencies 
shall be assumed identical to the in-band antenna gain. 

• If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is met then proceed 
to step 6. 

Step 5: 
• If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is not met, step 3 
and step 4 shall be repeated after that the frequency of the blocking signal set in step 2 has been 
increased with a value equal to the occupied channel bandwidth except: 
- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to 10 
MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be increased by 
3 dB. 
- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to 
10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be decreased 
by 3 dB. 

• If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is not met, step 3 
and step 4 shall be repeated after that the frequency of the blocking signal set in step 2 has been 
decreased with a value equal to the occupied channel bandwidth except: 
- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to 10 
MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be decreased by 
3 dB. 
- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to 
10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be increased 
by 3 dB.

• If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still not met, the 
UUT fails to comply with the Receiver Blocking requirement and step 6 and step 7 are no longer 
required. 

• It shall be recorded in the test report whether the shift of blocking frequencies as described in the 
present step was used.

Step 6: 
• Repeat step 4 and step 5 for each remaining combination of frequency and level for the blocking 
signal as provided in the table corresponding to the receiver category and type of equipment. 

Step 7: 
• For non-FHSS equipment, repeat step 2 to step 6 with the UUT operating at the highest operating 
channel on which the blocking test has to be performed (see clause 5.4.11.1). 

Step 8: 
• It shall be assessed and recorded in the test report whether the UUT complies with the Receiver 
Blocking requirement.
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Test result

Raw data reference to Appendix Test Data for BT_BLE.
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4 TEST SETUP PHOTOS
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5 PHOTOS OF THE EUT

Please refer to test report AiTSZ-250329024CW1.

 ********************** End of Report **********************




