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TEST REPORT

Test Report No. : CTL2312127041-WR01 QEDTS, 2024
Date of issue

Equipment under Test : ROBOTIC POOL SKIMMER

Sample No. CTL2312127041

Model /Type . Aiper Surfer S1

Listed Models . Aiper Surfer M1

Applicant . Shenzhen Aiper Intelligent Co.,Ltd.

: Units 3201,3203A and 3205, 32nd floor, Block C, Phase
Address 2 Galaxy World, Minle community, Minzhi street,
Longhua district, Shenzhen, China

Manufacturer . Shenzhen Aiper Intelligent Co.,Ltd.

: Units 3201,3203A and 3205, 32nd floor, Block C, Phase
Address 2 Galaxy World, Minle community, Minzhi street,
Longhua district, Shenzhen, China

Test result Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the issuing
testing laboratory.
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** Modified History **

Revision Description Issued Data Report No. Remark

Version 1.0 Initial Test Report Release | 2024-02-05 CTL2312127041-WR01 | Tracy Qi
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1 TEST SUMMARY
1.1 Test Standards

The tests were performed according to following standards:

Report No.: CTL2312127041-WR01

ETSI EN 300 328 V2.2.2 (2019-07)-Wideband transmission systems; Data transmission equipment
operatingin the 2,4 GHz ISM band andusing wide band modulation techniques; Harmonised Standard
covering the essential requirementsof article 3.2 of the Directive 2014/53/EU

1.2 Test Description

Iltem Reference Result
Maximum transmit power ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.2 PASS
Power Spectral Density ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.3 PASS
Duty Cycle, Tx-sequence, Tx-gap ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.4 N/Anote1
Medium Utilisation (MU) factor ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.5 N/Anote1
Adaptively ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.6 PASS
Occupied Channel Bandwidth ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.7 PASS
Transmitter unwanted emissions in the

. ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.8 PASS
out-of-band domain
Transmitter unwanted emissions in the

\ . ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.9 PASS

spurious domain
Receiver spurious emissions ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.10 PASS
Receiver Blocking ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.11 PASS
Geo-location capability ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.12 N/Anote2

Notel: This requirement does not apply to adaptive equipment.
Note2: This equipment without geo-locationcapability function.
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1.3 Test Facility

1.3.1 Address of the test laboratory
Shenzhen CTL Testing Technology Co.,Ltd.

Zone A, 1/ F, Warehouse 2, Baisha Logistics Company, No. 3011 Shahe West Road,
Nanshan District, Shenzhen,Guangdong,China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratoryaccreditation

The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2005 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd.EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2005 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9618B
CABidentifier: CN0041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered bylnnovation, Science and Economic Development Canada to test to Canadian radio
equipment requirementswith Registration No.: 9618B on Jan.22, 2019.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory 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. Registration 399832, December 08, 2017.

1.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
~opecification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd.quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Test Items Measurement Uncertainty Notes
Occupied Channel Bandwidth 2% (1)
Transmitter power conducted 0.57 dB 1)

Transmitter power Radiated 2.20dB 1)
Conducted spurious emission 1.60 dB 1)
Radiated spurious emission 2.20 dB (1)
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Temperature +1°C (1)

Humidity 3% (1)

DC and low frequency voltages +1.5% (1)

Time +2% (1)

Duty cycle 2% 1)

RF output power +1.18dB 1)

Power Spectral Density +1.51 dB (1)

Duty Cycle +0.11% (1)

Tx-sequence +0.11% (1)

Tx-gap +0.11% (1)

Medium Utilisation (MU) factor +1.18% (1)

Dwell time +0.11% 1)

Minimum Frequency Occupation +1.9% (1)

Hopping Sequence +1.9% (1)

Hopping Frequency Separation +1.9% (2)

Occupied Channel Bandwidth +1.9% (1)

Transmitter unwanted emissions in the +1.21dB (1)
out-of-band domain

Transmitter unwanted emissions in the 9kHz-7GHz:+1.09dB (1)

spurious domain 7GHz-26.5GHz: £3.27dB
Receiver spurious emissions 9kHZ_7GHZ:i_l'09dB (1)
7GHz-26.5GHz: +3.27dB
Adaptivity +1.17% 1)
Receiver Blocking +2.69% 1)

Note 1: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=1.96.
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2 GENERAL INFORMATION

2.1 Environmental conditions

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

Normal Temperature: 25°C
Temperature High Temperature: 35°C
Low Temperature: 5°C
Voltage Normal Voltage DC 10.80V
Relative Humidity 55 %
Other
Air Pressure 101 kPa

2.2 General Descriptionof EUT

Product Name:

ROBOTIC POOL SKIMMER

Model/Type reference:

Aiper Surfer S1

Power supply:

AC100-240V~ 50/60Hz 0.8A from adapter or DC 10.8V from battery

Model:DZ024EHL126180V

Adapter 1 Input;100-240V~50/60Hz 0.8A
Outputi:12.6V == 1.8A 22.68W
Model:GQ24-126180-AG

Adapter 2 Input;100-240V~50/60Hz 1.0A
Outputi:12.6V == 1.8A 22.68W

2.4G WIFI

Supported type: 802.11b/802.119/802.11n(H20)/802.11n(H40)

Modulation: 802.11b: DSSS

802.11g/802.11n(H20)/802.11n(H40): OFDM

Operation frequency:

802.11b/802.11g/802.11n(H20): 2412MHz~2472MHz
802.11n(H40): 2422MHz~2462MHz

Channel number:

802.11b/802.11g/802.11n(H20): 13
802.11n(H40): 11

Channel separation: 5MHz
Antenna type: PCB Antenna
Antenna gain: 4.81dBi

Note 1: For more detailed features description, please refer to the manufacturer’s specifications or the

User's Manual.

Note 2: Antenna gain provided by the applicant.
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2.3 Receiver categories

This device belongs to the receiver categories as the choice box selected:

Categorization Note
: Adaptive equipment with a maximum RF output power greater
] Receiver category 1 than 10 dBm e.i.r.p.
Non-adaptive equipment with a Medium Utilization (MU) factor
] Receiver category 2 | greater than 1 % and less than or equal to 10 % oradaptive

equipment with a maximum RF output power of 10 dBm e.i.r.p.

[

Receiver category 3

Non-adaptive equipment with a maximum Medium Utilization
(MU) factor of 1 % or adaptive equipment with amaximum 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 continuoustransmitting and receiving mode for testing.

Operation Frequency List WIFI :

Channel Frequency(MHz) Channel Frequency(MHz)

1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442

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

2.5 Measurement Instruments List

RF output power& PSD & OOB & OBW & Hoping & Duty Cycle, Tx-sequence, Tx-gap&Adaptively,

Blocking
Ite Test Equibment Manufactur Model Serial No Calibration Calibration
m quip er No. ' Date Due Date
1 | Spectrum Analyzer Agilent N9020A | US46220290 2023/05/05 2024/05/04
2 | Spectrum Analyzer Keysight N9020A | MY53420874 2023/05/05 2024/05/04
3 Signal Generator Agilent N5182A | MY50142850 2023/05/05 2024/05/04
4 Signal Generator Agilent N5182A | MY52420355 2023/05/05 2024/05/04
Power
5 measurement TSTPASS TSF;SRZOZ TSCB220016 2023/05/05 2024/05/04
module
WIDEBAND
RADIO 1201.0002K5
6 COMMUNICATION RS CMW500 0-107930-CD 2023/05/05 2024/05/04
TESTER
7 | Temperature/Humi JiYu MC501 / 2023/05/09 | 2024/05/08
dity Meter
Temperature
8 Humidity Kingho TLH;V'M / 2023/05/06 | 2024/05/05
chamber
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Test Software

Name of Software Version
TST-PASS V2.0
Transmitter spurious emissions & Receiver spurious emissions
Iltem 'I_'est Manufacturer | Model No. Serial No. Calibration Calibration
Equipment Date Due Date
Double
1 CON€ | schwarzbeck | VULB 9168 824 2023/02/13 | 2026/02/12
logarithmic
antenna
Horn Sunol
2 Sciences DRH-118 A062013 2021/12/23 | 2024/12/22
Antenna
Corp.
3 Amplifier Agilent 8449B 3008A02306 | 2023/05/04 | 2024/05/03
4 Amplifier Brief&Smart LNA-4018 2104197 2023/05/05 | 2024/05/04
5 Spectrum RS FSP 1164.4391.38 | 2023/05/05 | 2024/05/04
Analyzer
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3 TEST ITEM AND RESULTS
3.1 RF Output Power

Limit

ETSI EN 300 328 (V2.2.2) Sub-clause4.3.2.2.3

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 durationshall 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. Usethese 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
differencebetween 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 ofthe 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 theformula below. Save these Puust Values, as well as the start and stop times for
each burst.

e = e D P (o
With 'k' being the total number of samples and 'n' the actual sample number
® Step 5: The highest of all Ppust 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 dBusing the formula below:
P=A+G+Y
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Test Results

Raw data reference to Section 1 from CTL2312127041-W_2.4G_WIFI_Appendix.
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3.2 Power Spectral Density

Limit

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

TEST CONDITION LIMIT

Normal 10dBm / MHz
Remark: Power Spectral Density is not applicable to HFSS system device.

Test Procedure

Step 1: Connect the UUT to the spectrum analyzer 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
Detector: RMS

Trace Mode: Max Hold
Sweep time: 10s

® Step 2:Add up the values for power for all the samples in the file using the formula below:

&
‘!E.’Sum = Z Ps.‘an;p,(g (!?]

=1
with 'k’ being the total number of samples and 'n' the actual sample number

® Step 3:Normalize the individual values for power (in dBm) so that the sum is equal to the RF
Output Power (e.i.r.p.) measuredand save the corrected data. The following formulas used:
Psamptecorr®™ = Psanpie(n) - Coopr
with 'n’ being the actual sample number
® Step 4: Starting from the first sample PSamplecorr(n) (lowest frequency), add up the power (in
mW) of the following samplesrepresenting a 1 MHz segment and record the results for power
and position (i.e. sample #1 to sample #100). This is thePower Spectral Density (e.i.r.p.) for the
first 1 MHz segment and recorded.
® Step 5: Shift the start point of the samples added up in step 4 by one sample and repeat the
procedure in step 4 (i.e. sample #2 tosample #101).
® Step 6: Repeat step 5 until the end of the data set and record the Power Spectral Density values
for each of the 1 MHzsegments.
® Step 7: For smart antenna systems repeat the measurement for each of the transmit ports. For
each sampling point (frequency domain), addup the coincident power values (in mWw) for the
different transmit chains.
® Step 8:Record the highest value of the maximum Power Spectral Density for the UUT and
compare it with the limit.

Test Result

Raw data reference to Section 2 from CTL2312127041-W_2.4G_WIFI_Appendix.
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3.3 Duty Cycle, Tx-sequence, Tx-gap

Limit

ETSI EN 300 328 (V2.2.2) Sub-clause4.3.2.4.3

1. For non-adaptive FHSS equipment, the Duty Cycle shall be equal to or less than the maximum
value declared by the supplier. In addition, the maximum Tx-sequence time shall be 5 ms while the
minimum Tx-gap time shall be 5 ms.

2. For equipment using wide band modulations other than FHSS,the Duty Cycle shall be equal to or
less than the maximum value declared by the supplier.
The Tx-sequence time shall be equal to or less than 10 ms. The minimum Tx-gap time following a
Tx-sequence shall beequal to the duration of that proceeding Tx-sequence with a minimum of 3,5
ms.

Test Procedure

The test procedure, which shall only be performed for non-adaptive systems, shall be as follows:

® Step 1: Use the same stored measurement samples from the procedure described in RF output
power measurement

® Step 2: Between the saved start and stop times of each individual burst, calculate the TxOn
time. Save these TxOnvalues.

® Step 3:Al TxOn times between the end of the first gap (which is the start of the first burstwithin
the observation period) and the start of the last burst (within this observation period) divided by
theobservation period.

® Step 4:
Identify any TxOff time that is equal to or greater than the minimum Tx-gap time. These are the
potential valid gap times to be further considered in this procedure.

Starting from the second identified gap, calculate the time from the start of this gap to the end of
the precedingap. This time is the Tx-sequence time for this transmission. Repeat this procedure
until the last identified gapithin the observation period is reached.

Test Results

Not applicable to this device which was adaptive equipment and cannot operate in a hon-adaptive
mode.



V1.0 Page 15 of 47 Report No.: CTL2312127041-WR01

3.4 Medium Utilisation (MU) factor

Limit
ETSI EN 300 328 (V2.2.2) 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 bynon-adaptive equipment. The Medium Utilisation factor is defined by the formula:
MU = (P/100 mW) x 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.



V1.0 Page 16 of 47 Report No.: CTL2312127041-WR01

3.5 Occupied Channel Bandwidth

Limit

ETSI EN 300 328 (V2.2.2) 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:

Stepl: 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 x RBW

2 x Occupied Channel Bandwidth (e.g. 40 MHz for a

Frequency Span:
d y>Pp 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 Section 4 from CTL2312127041-W_2.4G_WIFI_Appendix.
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3.6 Transmitter unwanted emissions in the out-of-band domain

Limit

ETSI EN 300 328 (V2.2.2) Sub-clause4.3.2.8.3

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 1.

(
A |

Allocated Band

Spurious Domain Out Of Band Domain {008) Cut Of Band Domain (O0B) Spurious Domain

2400 MHz - 2BW 2 400 MHz - BW 2400 MHz 24835 MHz 24835 MHz + BW 24835 MHz + 2BW
A: <10 dBm/MHz e.irp.
B: -20 aBm/MHz e.irp.

C: Spurious Domain limits

EW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater

Figure 1: Transmit mask

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:

0O Hz

RBW: M
VBW: 3M
Filter mode: Channel filter
Trace Mode: Clear / Write
Detector Mode: RMS
Number of sweep points: | 5000
Sweep mode: Continuous

Trigger:

Video trigger

Sweep Time:

4. Save the value measured of each segments.

Test Result

Raw data reference to Section 5 from CTL2312127041-W_2.4G_WIFI_Appendix.

> 120 % of the duration of the longest burst detected
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Transmitter unwanted emissions in the spurious domain

Limit

ETSI EN 300 328 (V2.2.2) Sub-clause4.3.2.9.3

The

transmitter unwanted emissions in the spurious domain shall not exceed the values given in table

Table 1: Transmitter limits for spurious emissions

Maximum power
Frequency Range e.rp.(.<1 GHz) Bandwidth
e.i.r.p.(>1GHz)
30 MHz to 47 MHz -36 dBm 100 KHz
47 MHz to 74 MHz -54 dBm 100 KHz
74MHz to 87.5 MHz -36 dBm 100 KHz
87.5 MHz to 118 MHz -54 dBm 100 KHz
118 MHz to 174 MHz -36 dBm 100 KHz
174 MHz to 230 MHz -54 dBm 100 KHz
230 MHz to 470 MHz -36 dBm 100 KHz
470 MHz to 694 MHz -54 dBm 100 KHz
694 MHz to 1GHz -36 dBm 100 KHz
1 GHz to 12.75GHz -30 dBm 1 MHz

Test Procedure

w

N o bk

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

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

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.

Set EUT in continuous transmitting with maximum output power.
The table was rotated from 0 to 360 degree to search the highest radiated emission.
Repeat step 3 to 5 for each polarization and channel to find the worst emission level.

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)

SA Signal
Substitute Generator
Antenna
5 P
= e K =
: | TP 2
&7 % eceiving Antenna B
e
§ — —

Fiter

=
vy

e ind

Receiving Antenna

Allenuator

LAAAA

Test Results

Remark: We testall modulation type, and recorded the worst case at 802.11b mode Antenna 1.
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802.11b
Channel: CHo1 Polarity: Horizontal
Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486194
Radiated Emission Measurement
Fila -RF-RSE 4 Dala #3732 Date: 2024/01/25 Time: 1:52:56
300 dBm
-40
-50
-0
-70
'.ng".ﬂmpmk
sU 5 m:m‘
: s
£, 2 2 sl
0 \II.w:L » "y"h‘?"“; Iy k4 "
100
110
30000 §0.00 [MHz) 00,00 1000, 000
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N:  Aiper Surfer 31
Mode: WIFI2.4G 2412MHz TX
Mote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency | Reading | Factor Lewvel Limit  |Margin| Height | Azimuth
No- | " (MHz) | @Bm) | (dB) | (aBm) | (dBm) | (dB) | ™| (em) | (deg) |P/F| Remark
1 44 5673 -64.30 | -2348 | -B87.78 | -36.00 [51.78 | peak | 150 360 | P
2 72.6553 -63.01 -27.22 | -90.23 | -54.00 [36.23 | peak | 150 360 | P
3 157.6971 -63.73 | -2592 | -B9.65 | -36.00 [53.65| peak | 150 360 | P
4 299.4471 -62.96 | -25.83 | -BB.79 | -36.00 (5279 | peak | 150 360 | P
5 546.3787 -6250 | -1965 | -B215 | -54.00 [(2B.15| peak | 150 360 | P
6 827.8562 -6267 | -1355 | -76.22 | -36.00 |(40.22 | peak | 150 360 | P
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Shenzhen CTL Testing Technology Co., Lid
Tel: +B6-755-89486194

Radiated Emission Measurement

Fila :RF-RSE 4 Data #3737 Date: 2024/01/25 Time: 2:17:08
200 dBm

-30

-40

peak
50 A dnd j " H‘M

4 Tk A T
§ . MWWmeM
Bl ITTPIPY Tl

-0

a0
a0
00
100,000 Tz 6000.00 TZ750.00
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity- 50 %
EUT: Distance: 3m

M/N:  Aiper Surfer 51
Mode: WIFI2.4G 2412MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.

No. | "k | @amy | @8y | (@Bm) | @Bm) | () || T | na |PPF| Remark
1 1405.601 -61.39 -10.43 -61.82 -30.00 (31.82 | peak 150 235 P
2 1966.306 -52.02 -6.34 -58.36 -30.00 (28.36 | peak 150 281 P
3 3571.851 -565.35 0.98 -54.37 -30.00 (24.37 | peak 150 272 P
L 5642.487 -57.58 5.66 -51.92 -30.00 (21.92 | peak 150 94 P
5 T423.168 -0B.27 9.39 -48.88 -30.00 (18.88 | peak 150 322 P
6 10252.998 | -56.25 11.30 -44 .95 -30.00 (14.95 | peak 150 281 P
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Channel: CHO1 Polarity: Vertical
Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194
Radiated Emission Measurement
Fila :-RF-RSE 4 Data #3731 Date: 2024001125 Time: 1:52:41
a0 dBm
-40
50
60
70
E
5 las ﬁﬁ'pmk
80 .
1 MW
-0 e mﬁ“w 2 .3 o sl
100
110
30U000 GO0 IMHz] 0000 1000000
Site LAB Chamber 2 Polarization: Vertical Temperalure:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
MIN:Aiper Surfer 51
Mode: WIFI2Z.4G 2412MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency | Reading | Factor Level Limit |Margin Haight | Azimuth
No. | " "MHz) | (@Bm) | (@B) | (@Bm) | (aBm) | (dB) |°*®%°"| (em) | (deq) [P/F| Remark
1 44 5673 -54.30 -23.48 -87.78 -36.00 | 51.78 | peak 150 360 P
2 72.6553 -53.01 -27.22 -90.23 -54.00 | 36.23 | peak 150 360 P
3 175.9598 -£3.02 -27.40 -90.42 -54.00 | 36.42 | peak 150 360 P
4 424 8418 -62.14 -22.14 -84.28 -36.00 |48.28 | peak 150 360 P
5 686.2476 -62.37 -16.64 -79.01 -54.00 | 25.01 | peak 150 360 P
6 937.1881 £2.22 -12.44 -74.66 -36.00 | 3B.66 | peak 150 360 P
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Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File :RF-RSE 4 Data #3738 Daate: 2024/01/25 Time: 2:18:05
2000 dBm

-a0

4D

50 & W"& %ﬁ. - ;‘ Mpmh
B A

i

£0 b 24 p e
W Sl ™

70

80

50

100

1000.000 MHz) 500000 12750.00

Site LAB Chamber 2 Polarization: Vertical Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m

M/N:  Aiper Surfer 51
Mode: WIFIZ.4G 2412MHz TX
Mote: Shenzhen Aiper Intelligent Co.,Ltd.

No. Frequency | Reading | Factor | Level Limit  |Margin Height | Azimuth
(MHz) (dBm) (dB) (dBm) | (dBm) | (dB) (em) | (deg.)
1331.164 -47.70 -10.77 -58.47 -30.00 |28.47 | peak 150 181
1846.247 -52.54 -7.16 -59.70 -30.00 |29.70 | peak 150 172
3215.814 -54.03 -0.65 -54.68 -30.00 |24.68 | peak 150 294
4801.853 -56.33 3.57 -52.76 -30.00 |22.76 | peak 150 247
7423.168 -57.59 9.39 -48.20 -30.00 |18.20 | peak 150 51
10110.452 | -59.88 12.00 -47.88 -30.00 |17.88 | peak 150 163

Detactar P/IF| Remark

(=0 & - I N
T|(W|TW|T|T|T
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802.11b
Channel: CH13 Polarity: Horizontal
Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-894B6194
Radiated Emission Measurement
File :‘RF-RSE 4 Data #3729 Date: 2024/01/25 Time: 1:51:54
300 dBm
-40
50
60
70
“g,am;mdk
80 Lt
a0 :' " r& 3 4 .’LWMW
. "."F".‘- m W‘ll Lk
”"iwf.. ™ HJ»WMWNW W"
100
-110
30,000 E0.00 [MHz) 0000 1000, 000
Site LAB Chamber 2 Polarization: Horizontal Temperalure:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N: Aiper Surfer $1
Mode: WIFI2.4G 2472MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency | Reading | Factor Level Limit  |Margin Del Height | Azimuth
No. | (MHz) (@Bm) | (dB) | (Bm) | @Bm) | (@B) |7 m | (deg) |P/F| Remark
1 40.6838 -6445 | -23.54 | -B7.99 | -36.00 [51.99 | peak | 150 360 | P
2 58.8959 -64.73 | -24.43 | -B9.16 | -54.00 [35.16 | peak | 150 360 | P
3 157.6971 -63.73 | -25.92 | -B9.65 | -36.00 |53.65| peak | 150 360 | P
4 277.3365 -63.81 -26.38 | -90.19 | -36.00 |54.19 | peak | 150 360 | P
5 500.7399 -62.96 | -20.78 | -83.74 | -54.00 [(29.74 | peak | 150 360 | P
6 B62.6780 -62.64 -13.06 -f5.70 -36.00 |39.70 | peak 150 360 P
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Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File ‘RF-RSE 4 Dala #3745 Date: 2024/01/25 Time: 2:31:58
200 dBm
-a0
-40
3 g '*'-peak
50 ¥ l wj wi"\f Hn w
v
A \ [t
50 1Wh " JM“‘W’JM "‘#h‘“
by gt
70
-0
a0
100
105 600 MHz] £000.00 T2750.00
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Hurmidity: 50 %
EUT: Distance: 3m

M/N:  Aiper Surfer S1
Mode: WIFI2.4G 2472MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.

No. | "k | aamy | @@ | @om) | @am) | (@) || T | ey [PF| Romark
1 1724715 -51.95 -8.37 -60.32 -30.00 |30.32 | peak 150 10 P
2 2470.988 -44.41 -3.41 -47.82 -30.00 [17.82 | peak 150 282 P
3 3285.577 -53.08 -0.54 -53.62 -30.00 |23.62 | peak 150 338 P
2 4410.750 -55.52 314 -52.38 -30.00 |22.38 | peak 150 282 P
5 6781.779 -58.91 9.75 -49.16 -30.00 [19.16 | peak 150 319 P
6 10181.476 | -58.55 11.65 -46.90 -30.00 [ 16.90 | peak 150 216 P
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Channel: Vertical

CH13 Polarity:

Shenzhen CTL Testing Technology Co., Ltd
Tel: +B6-755-89486194

Radiated Emission Measurement

Fila :-RF-RSE 4 Data #3730 Date: 2024/01/25 Time: 1:52:14
00 dBm
-40
50
&0
70
'*M,.M'p“ilhpuk
a0 ——
Bt
I wf
0 b w,a.;.ﬁ,,\ 3 3Ll
sl Ay ;LWMW W
100
110
30.000 60,00 (MHz) 300,00 1000, 000
Site LAB Chamber 2 Polarization: Vertical Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m

M/N: Aiper Surfer S1
Mode: WIFIZ.AG 2472MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.

No. | "k | | om) | (@) | (@am) | (aBm) | (as) || o |y |PPF| Romank
1 40.6838 -64.45 -23.54 -87.99 -36.00 |51.99 | peak 150 360 P
2 64.7445 -65.02 -25.55 -90.57 -54.00 | 36.57 | peak 150 360 P
3 122.8878 -63.48 -26.26 -89.74 -36.00 |53.74 | peak 150 360 P
B 247.2480 -63.47 -26.82 -90.29 -36.00 |54.29 | peak 150 360 P
5 424 8418 -62.14 -22.14 -84.28 -36.00 |48.28 | peak 150 360 P
6 937.1881 -62.22 -12.44 -74.66 -36.00 | 38.66 | peak 150 360 P
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Report No.: CTL2312127041-WR01

Shenzhen CTL Testing Technology Co., Ltd
Tel: +B6-755-89486194

Radiated Emission Measurement

File :RF-RSE 4 Data #3746 Date: 2024/01/25 Tirne: 2:32:55
2000 dBm
-30
-40
[
4 M k
peal
50 o n h,.u

60

T Ay

D,
P S A e

1 "
T e e A T

-7

B0
-a0
-100
1000.000 MHz) 6000.00 12750.00
Site LAB Chamber 2 Polarization: Vertical Temperature:  25(C)
Limit: ETSI EN300328TX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N:Aiper Surfer 51
Mode: WIFIZ.4G 2472MHz TX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency |Reading | Factor Level Limit  (Margin| Height | Azimuth
No- | (MHz) | (@Bm) | (@B) | (Bm) | (@Bm) | (@B) |"®°%| tem) | (ceq) |P/F| Remark
1 | 1719236 | -52.18 | -841 | -60.59 | -30.00 |30.59 | peak | 150 5 P
2 2473.348 -51.27 -3.40 -54.67 -30.00 | 24.67 | peak 150 350 F
3 4379.982 -55.85 3.06 -52.79 -30.00 | 22.79 | peak 150 257 P
4 6773.153 -58.17 9.70 -48.47 -30.00 | 18.47 | peak 150 163 F
5 9620.843 -59.14 11.81 -47.33 -30.00 | 17.33 | peak 150 350 P
6 12489.007 | -59.19 14.40 -44.79 -30.00 | 14.79 | peak 150 266 P
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3.8 Receiver spurious emissions

LIMIT

ETSI EN 300 328 (V2.2.2) Sub-clause 4.3.2.10.3

Report No.: CTL2312127041-WR01

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 3.7
Test Configuration
Effective Radiated Power measurement (30 MHz to 12.75 GHz)
SA Signal
Substitute Generator
Antenna

O P
L "

Receiving Antenna

Amplifier

T

Attenuator

Fiter

SA

Filter Amplifier

Atlenuator

I Receiving Antenna

Test Results

Remark:We test all modulation type, and recorded the worst case at 802.11b mode Antenna 1.
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802.11b
Channel: CHo1 Polarity: Horizontal
Shenzhen CTL Testing Technology Co., Lid
Tel: +B6-755-894B86194
Radiated Emission Measurement
File :RF-RSE 4 Data #3724 Date: 2024/01/25 Time: 1:50:14
00  dBm
-40
50
6D
70
6
80 | Q.#wlﬁw eak
S
U
a0 i M'l £ I M g ' %Mﬂm
e T T
100
A10
30.000 B0.00 [MHz) 0000 000, Do
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN300328RX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N: Aiper Surfer 51
Mode: WIFIZ.4G 2412MHz RX
Mote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency | Reading | Factor Level Limit  |Margin De Height | Azimuth
No. | (MHz) @Bm) | (dB) | (Bm) | @Bm) | @B) |7 m | (eg) P/F| Remark
1 40.7730 -65.20 | -23.56 | -B8.76 | -57.00 [31.76 | peak | 150 360 | P
2 96.9872 -64.13 | -28.11 -92.24 | -57.00 |35.24 | peak | 150 360 | P
3 162.3257 -64.13 | -26.37 | 9050 | -57.00 [33.50 | peak | 150 360 | P
4 333.9794 -62.87 | -25.02 | -87.89 | -57.00 [30.89 | peak | 150 3B0 | P
5 502.9395 -62.41 -20.76 -83.17 -57.00 | 26.17 | peak 150 360 P
6 864.1919 -63.13 | -13.03 | -76.16 | -57.00 |[19.16 | peak | 150 380 | P
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Report No.: CTL2312127041-WR01

Shenzhen CTL Testing Technoloegy Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File ‘RF-RSE 4 Data #3733 Date: 2024/01/25 Time: 2:40:17
200 dBm
-30
40
50 PR :
2 i \ peak
2L N
50 1 !\M%WM'NN .“-u\d
MW
-70
-0
-a0
-100
1000.000 MHz] 6000.00 12750.00
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN30032BRX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N:  Aiper Surfer 51
Mode: WIFIZ.4G 2412MHz RX
Mote: Shenzhen Aiper Intelligent Co.,Ltd.
Frequency | Reading | Factor Level Limit  [Margin Del Height | Azimuth
No- I "(MHz) | @Bm) | (@B) | (@Bm) | (@Bm) | (@B) |"***| (em) | (seg) |P/F| Remark
1 1591.819 -52.53 -8.85 -61.38 -47.00 [ 14.38 | peak 150 360 P
2 2209.165 -63.33 -5.76 -59.09 -47.00 (12.09 | peak 150 360 P
3 3600.377 -56.22 1.06 -556.16 -47.00 | 8.16 | peak 150 360 P
4 5714.761 -58.24 565 -52.59 -47.00 | 5.59 | peak 150 360 P
5 7371.385 | -60.19 9.84 -50.35 | -47.00 | 3.35 | peak | 150 iso | P
6 10194.442 | -61.15 11.59 -49.56 -47.00 | 2.56 | peak 150 360 P
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Channel: CHO1 Polarity: Vertical

Shenzhen CTL Testing Technology Co., Ltd
Tel: +B6-755-89486194

Radiated Emission Measurement
Fila ‘RF-RSE 4 Data #3725 Date: 2024/01/25 Time: 1:50:34
a0 dBm
-40
50
60
0
r |.£ﬁwhwpwk
B0 FWM“I"
1 Mﬁwﬁﬁ
-an M"I'Ii.'.l'l' rl l M 3 T T
" B A
100
10
30.000 B0.00 IMHz) 30000 1000 00
Site LAB Chamber 2 Polarization: Vertical Temparature: 25(C)
Limit: ETSI EN30032BRX{RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N: Aiper Surfer S1
Mode: WIFIZ.4G 2412MHz RX
MNote: Shenzhen Aiper Intelligent Co.,Lid.
Frequency | Reading | Factor Level Limit  (Margin Del Height | Azimuth
No- | " "(MHz) | (@Bm) | (dB) | (@Bm) | (@Bm) | (aB) |"='°%™| (em) | (degy |P/F| Remark
1 3B.9220 -65.64 -23.68 -89.32 -57.00 |32.32 | peak 150 360 P
2 70.5836 -64.53 -27.12 -91.65 -57.00 |34.65 | peak 150 360 P
3 173.1292 -64.54 -27.14 -91.68 -57.00 | 34.68 | peak 150 360 P
4 353.0981 -63.94 -24.47 -B8.41 -57.00 |31.41 | peak 150 360 P
5 4957171 -63.45 -20.97 -B4.42 -57.00 |27.42 | peak 150 360 P
5] 770.0972 -61.96 -14.59 -76.55 -57.00 [19.55 | peak 150 360 P
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Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File :RF-RSE 4 Data #3734 Date: 2024/01/25 Tima: 2:10:45
2000 dBm
-30
-40
50 4 3 %
A PP e
K
] Nhﬂwﬂwﬂw}“‘ 4‘7““"

Fd
M oML

-0

-80
-0
100
1000000 MHz) §000.00 T3750.00
Site LAB Chamber 2 Polarization: Vertical Temperatura: 25(C)
Limit: ETSI EN300328RX(RF) Power: Humidity: 50 %
EUT: Distance: 3m

M/N:  Aiper Surfer 51
Mode: WIFI2Z.4G 2412MHz RX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.

No. | "k | @om) | (@) | @om) | (dm) | (aB) || e |y |PIF| Remark
1 1342.650 -51.92 -10.72 -62.64 -47.00 | 15.64 | peak 150 360 P
2 1902.908 -52.16 -6.36 -58.52 -47.00 | 11.52 | peak 150 360 P
3 3600.377 -56.22 1.06 -55.16 -47.00 | 816 | peak 150 360 P
4 5982.701 -57.64 6.50 -51.14 -47.00 | 414 | peak 150 360 P
5 6753.785 -59.65 9.55 -50.10 -47.00 | 310 | peak 150 360 P
6 10194.442 | -61.15 11.59 -49.56 -47.00 | 256 | peak 150 360 P
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802.11b

Channel: CH13 Polarity: Horizontal

Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File ‘RF-RSE 4 Data #3727 Date: 2024/01/25 Time: 1:51:21

Ao dBm

-40

50

60

70

jp&wﬁmpmk
80 WW
1 4 s
90 A ; ,.‘gw .-"%"W""'“rw'mII
s Wl

100

410

0. 000 50.00 IMHz] 0000 00, 000
Site LAB Chamber 2 Polarization: Horizontal Temperature:  25(C)
Limit: ETSI EN300328RX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
MI/N:  Aiper Surfer S1
Mode: WIFI2Z.4G 2472MHz RX
Mote: Shenzhen Aiper Intelligent Co.,Ltd.

Frequency | Reading | Factor Level Limit  |Margin Height | Azimuth
No. | " MHz) | (@Bm) | (@B) | (@Bm) | (@Bm) | (@B) |7 | (em) | (deg) P/F| Remark
1 38.9903 -65.03 -23.65 -B8.68 -57.00 | 31.68 | peak 150 360 P
2 69.1141 -63.76 -26.69 -90.45 -57.00 | 3345 | peak 150 360 P
3 151.8632 -63.32 -26.02 -B9.34 -57.00 | 32.34 | peak 150 360 P
4 339.2911 -63.10 -24.93 -88.03 -57.00 | 31.03 | peak 150 360 P
5 523.1764 -62.44 -20.22 -B2.66 -57.00 | 25.66 | peak 150 360 P
6 779.2651 -61.35 -14.20 -75.55 -57.00 | 18.55 | peak 150 360 P
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Shenzhen CTL Testing Technology Co., Ltd
Tel: +B6-755-89486194

Radiated Emission Measurement

Fila :-RF-RSE 4 Data #3736 Date: 2024/01/25 Time: 2:11:40
200 2 dBm
-30
A0
50 5’1 . 5 1
, P T Wy B el M N A o
0 T i '\-.w'vm r Ww“'fﬂ
U it H
MW
70
-0
40
00
1000000 MHz] 000,00 T2750.00
Site LAB Chamber 2 Polarization: Horizontal Temparature: 25(C)
Limit: ETSI EN30032BRX(RF) Power: Humidity: 50 %

EUT:

M/N: Aiper Surfer 51

Mode: WIFI2.4G 2472MHz RX

Mote: Shenzhen Aiper Intelligent Co.,Ltd.

Distance: 3m

No. | "k | @Bm) | @) | @m) | @Bm) | @8 || o | sy |PPF| Romank
1 1332.860 -48.19 -10.77 -58.96 -47.00 | 11.96 | peak 150 360 P
2 2702.962 -53.40 -3.14 -56.54 -47.00 | 9.54 | peak 150 360 P
3 4409.347 -56.56 3.18 -53.38 -47.00 | 6.38 | peak 150 360 P
4 6753.785 -58.65 9.55 -49.10 -47.00 | 210 | peak 150 360 P
5 TBBO.772 -59.92 B.67 -51.25 -47.00 | 425 | peak 150 360 P
6 10194.442 | -61.65 11.59 -50.06 -47.00 | 3.06 | peak 150 360 P
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Channel: CH13 Polarity: Vertical

Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File :RF-RSE 4 Data #3726 Date: 2024/01/25 Time: 1:51:06

a0 dBm

-400

50

50

70

5 ﬁw"“‘nuk
4
1 MW
-0 WI e D i 2 Ta iﬁq"&M
"i*‘ﬂm%wmﬂw Pty d o

100

110

30, 000 60,00 MHz) 300,00 100D, 0
Site LAB Chamber 2 Polarization: Vertical Temperature:  25(C)
Limit: ETSI EN300328RX(RF) Power: Humidity: 50 %
EUT: Distance: 3m
M/N: Aiper Surfer S1
Mode: WIFIZ.4G 2472MHz RX
Note: Shenzhen Aiper Intelligent Co. Ltd.

Frequency | Reading | Factor Level Limit  [Margin Del Height | Azimuth
No- | " MHz) | (@Bm) | (@B) | (dBm) | (@Bm) | (dB) || fem) | (deq) |P/F| Remark
1 49 4677 -64.70 -23.76 -88.46 -57.00 |31.46 | peak 150 360 P
2 109.7479 -63.61 -27.24 -90.85 -57.00 | 33.85 | peak 150 360 P
3 282 9852 -64.22 -26.18 -90.40 -57.00 |33.40 | peak 150 360 P
4 481.3708 -63.80 -21.17 -84.97 -57.00 |27.97 | peak 150 360 P
5 644 2717 -63.03 -16.84 -T9.87 -57.00 |22.87 | peak 150 360 P
6 T79.2651 -61.35 -14.20 -f5.55 -57.00 [ 18.55 | peak 150 360 P
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Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement

File :RF-RSE 4 Data #3735 Date: 2024/01/25 Time: 2:11:13

200 dBm

-30

-40

50 3 Lﬁ“""‘hﬁqﬂ"“’lﬁ A ]“q Qu“k
1 il e ol Y, g N w’A

-ED X e iy .*-l'l"rh\N"M'l'

WIWW i 'U'"

-7o

-0
-0
100
1 000, Ot Hz] §000.00 375000
Site LAB Chamber 2 Polarization: Vertical Temperature:  25(C)
Limit: ETSI EN300328RX(RF) Power: Hurmidity: 50 %
EUT: Distance: 3m

MIN: Aiper Surfer 51
Mode: WIFIZ.4G 2472MHz RX
MNote: Shenzhen Aiper Intelligent Co.,Ltd.

vo. | Feancs [reasina[ Focer | Lo T Lok et o 2t 220 | eman
1 1332.860 -48.19 -10.77 -58.96 -47.00 | 11.96 | peak 150 360 P
2 1990.859 -52. 46 -6.34 -58.80 -47.00 | 11.80 | peak 150 360 P
3 3816.248 -55.66 2.16 -53.50 -47.00 6.50 | peak 160 360 P
4 6422.637 -58.30 7.88 -50.42 -47.00 342 | peak 150 360 P
5 BB03.563 -60.09 9.85 -50.24 -47.00 3.24 | peak 150 360 P
6 12512.873 -65.36 14.42 -50.94 -47.00 3.94 | peak 150 360 P
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3.9 Adaptivity
Limits

For Requirements and Limits please refer to ETSI EN 300 328 V2.2.2 Sub -
clause4.3.2.6.2.2&4.3.2.6.3.2.

Test Procedure

1. The measurement procedure follows the clause 5.4.6.2.1 of the ETSI EN 300 328 vV2.2.2
(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 a1l00 % 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 from120 % to 200 % of the Occupied Channel Bandwidth of the UUT with a
minimum of 5 MHz, while the differencebetween 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 Wanted signal Blocking signal Blocking Type of

Type (LBT/ mean power from frequency signal power interfering

non- LBT) companion device [MHZz] [dBm] signal
sufficient to maintain

LBT _ 2395 or 2 488,5
the link (see note 2) -35 Ccw
(see note 1)
Non-LBT -30 dB

NOTE 1: The highest frequency shall be used for testing operatingchannels within the range 2
400 MHz to 2 442 MHz, while thelowest frequency shall be used for testing operating
channelswithin 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

Spectrum
Analyzer
uuT Splitter/ Companion
7| Combiner Direct. Coupler Device
> -
F
Signal
Generator
{Interferer)
spiter) [€~
Combiner |
Signal
Generator
{Blocker)

Test Results

Raw data reference to Section 3 from CTL2312127041-W_2.4G_WIFI_Appendix.
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3.10Receiver Blocking

Limits

While maintaining the minimum performance criteria (The minimum performance criterion shall be a

PER less than or equal to 10 %. The manufacturer may declarealternative performance criteria as long
as that is appropriate for the intended use of the equipment), the blocking levels at specifiedfrequency
offsets shall be equal to or greater than the limits defined for the applicable receiver category provided

in below:

Page 39 of 47
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Receiver blocking parameters for Receiver Category 1 equipment

Wanted signal mean power Blocking Blocking Type of blocking
from companion device (dBm) signal signal power signal
(see notes 1 and 4) frequency {dBm)
(MHz) (see note 4)
(-133 dBm + 10 * log,,(OCBW)) 2 380
or -68 dBm whichever is less 2 504
(see note 2)
2 300
(-139 dBm + 10 x log, ,(OCBW)) 2330 34 cw
or -74 dBm whichever is less 2524
(see note 3) 2584
2674
NOTE 1: OCBW is in Hz.
NOTE 2: In case of radiated measurements using a companion device and the level of

NOTE 3:

NOTE 4:

the wanted signal from the companion device cannot be determined, a relative
test may be performed using a wanted signal up to P,,;,, + 26 dB where P, is

the minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

In case of radiated measurements using a companion device and the level of
the wanted signal from the companion device cannot be determined, a relative
test may be performed using a wanted signal up to P, + 20 dB where P_, is
the minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.
The level specified is the level at the UUT receiver input assuming a 0 dBi
antenna assembly gain. In case of conducted measurements, this level has to
be corrected for the (in-band) antenna assembly gain (G). In case of radiated
measurements, this level is equivalent to a power flux density (PFD) in front of
the UUT antenna with the UUT being configured/positioned as recorded in
clause 5.4.3.2.2.

Receiver blocking parameters receiver category 2 equipment

Wanted signal mean power from Blocking Blocking Type of blocking
COmpaniOﬂ device {dBm] Signﬂl signal power signal
(see notes 1 and 3) frequency (dBm)
(MHz) (see note 3)
(-139 dBm + 10 x log,4(OCBW) + 10 dB) g ggg
or (-74 dBm + 10 dB) whichever is less 2300 -34 cw
(see note 2) > 584

NOTE 1: OCBW is in Hz.

NOTE 2: In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative test
may be performed using a wanted signal up to P, + 26 dB where P_, is the
minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

NOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna

assembly gain. In case of conducted measurements, this level has to be corrected
for the (in-band) antenna assembly gain (G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2.
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Receiver blocking parameters receiver category 3 equipment

Wanted signal mean power from
companion device (dBm)
(see notes 1 and 3)

Blocking
signal
frequency

Blocking
Sigl"lﬂ| power
(dBm)

Type of blocking
signal

(MHz)
2 380
2 504
2 300
2 584

(see note 3)

(-139 dBm + 10 x log,,(OCBW) + 20 dB)

or (-74 dBm + 20 dB) whichever is less
(see note 2)

-34 CwW

OCBW is in Hz.

In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative the test
may be performed using a wanted signal up to P, + 30 dB where P, is the

minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be corrected
for the (in-band) antenna assembly gain (G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2.

NOTE 1:
NOTE 2:

NOTE 3:

Test Configuration

Variablz attenuator Perfarmance
step size =1dB Wonitoring
/.H’ Device
Signalling Unit /
or /
v S
Companicn
Dovee > b o L ot cowper
3 e ol —
| Gombiner =1 T ot
» v
Blocking Signal :
Source
L
Spectrum
Analyzer
! Optional

Test Procedure

For systems using multiple receive chains only one chain (antenna port) need to be tested. All

1.
other receiver inputs shall be terminated.

2. For non-frequency hopping equipment, the UUT shall be set to the lowest operating channel.

3. 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.

4. With the blocking signal generator switched off, a communication link is established between the
UUT and the associated companion device. The variable attenuator is set to a value that achieves
the minimum performance criteria with a resolution of at least 1 dB. The resulting level for the
wanted signal at the input of the UUT is Pmin. This value shall be measured and recorded in the
test report.

5. The signal level is increased by the value provided in the table corresponding to the receiver
category and type of equipment.

6.

The blocking signal at the UUT is set to the level provided in the table corresponding to the
receiver category and type of equipment. It shall be verified and recorded in the test report that the
performance criteria is met.
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7. Repeat step 6 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.

8. For non-frequency hopping equipment, repeat step 2 to step 7 with the UUT operating at the
highest operating channel.

Test result

Raw data reference to Section 6 from CTL2312127041-W_2.4G_WIFI_Appendix.
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4 Test Setup Photos of the EUT
\ |
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5 External and Internal Photos of the EUT

Reference to the test report No.CTL2312127041-WE
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6 ANNEXE

Information as required by EN 300 328 V2.2.2, clause 5.4.1
In accordance with EN 300 328, clause 5.4.1, the following information is provided by the supplier.

a) The type of modulation used by the equipment:

[ JFHSS
X]Other forms of modulation

b) In case of FHSS modulation:

e Incase of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:

e Incase of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:

e The (average) Dwell Time:

c) Adaptive / non-adaptive equipment:
[INon-adaptive Equipment
X]Adaptive Equipment without the possibility to switch to a non-adaptive mode
[]Adaptive Equipment which can also operate in a non-adaptive mode

d) In case of adaptive equipment:

The Channel Occupancy Time implemented by the equipment: 13ms
X]The equipment has implemented an LBT based DAA mechanism
e Incase of equipment using modulation different from FHSS:
[IThe equipment is Frame Based equipment
XIThe equipment is Load Based equipment
[1The equipment can switch dynamically between Frame Based and Load Based
equipment
The CCAtime implemented by the equipment: 15
[_IThe equipment has implemented an non-LBT based DAA mechanism
[_IThe equipment can operate in more than one adaptive mode
e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): dBm
The maximum (corresponding) Duty Cycle: %
Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different
combinations of duty cycle and corresponding power levels to be declared):
f)  The worst case operational mode for each of the following tests:
e  RF Output Power
e 802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e  Power Spectral Density
802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e Duty cycle, Tx-Sequence, Tx-gap

N/A
e«  Dwell time, Minimum Frequency Occupation & Hopping Sequence (only for FHSS equipment)
N/A
e Hopping Frequency Separation (only for FHSS equipment)
N/A
e  Medium Utilisation
N/A
e Adaptivity

802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e  Occupied Channel Bandwidth
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802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e  Transmitter unwanted emissions in the OOB domain

802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e  Transmitter unwanted emissions in the spurious domain

802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e Receiver spurious emissions

802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps
e Receiver Blocking

802.11b 1Mbps, 802.11g 6Mbps, 802.11(HT20) 6.5Mbps,802.11(HT40) 13.5Mbps

g) The different transmit operating modes (tick all that apply):

XlOperating mode 1: Single Antenna Equipment
XEquipment with only 1 antenna
[_]Equipment with 2 diversity antennas but only 1 antenna active at any moment in time

[_ISmart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode
where only 1 antenna is used. (e.g. IEEE 802.11™ [i.3] legacy mode in smart antenna
systems)

[lOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[]Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy mode)
[_IHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[_IHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
[ lOperating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[ISingle spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy mode)
[IHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
h) In case of Smart Antenna Systems:

e  The number of Receive chains:
e The number of Transmit chains:
[_Symmetrical power distribution
[_]Asymmetrical power distribution
In case of beam forming, the maximum (additional) beam forming gain:

i) Operating Frequency Range(s) of the equipment:
e  Operating Frequency Range 1: 2412MHz t02472MHz
e  Operating Frequency Range 2: 2422MHz to 2462MHz
NOTE: Add more lines if more Frequency Ranges are supported.
i) Occupied Channel Bandwidth(s):
e Occupied Channel Bandwidth 1: 20 MHz
e  Occupied Channel Bandwidth 2: 40 MHz
k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
X]Stand-alone

[_lCombined Equipment (Equipment where the radio part is fully integrated within another type
of equipment)

[IPlug-in radio device (Equipment intended for a variety of host systems)
[]Other
[) The extreme operating conditions that apply to the equipment:
Operating temperature range: -20°C to +55°C
Operating voltage range: 207V to 253V XIAC [ Ibc
Details provided are for the: [X]stand-alone equipment
[_]Combined (or host) equipment
[ ITest jig



V1.0 Page 46 of 47 Report No.: CTL2312127041-WR01

m) The intended combination(s) of the radio equipment power settings and one or more antenna
assemblies and their corresponding e.i.r.p levels:
e Antenna Type:
X PCB Antenna
Antenna Gain: 4.81dBi
If applicable, additional beamforming gain (excluding basic antenna gain): dB
X]Temporary RF connector provided
[_INo temporary RF connector provided
[ IDedicated Antennas (equipment with antenna connector)
[]Single power level with corresponding antenna(s)

[IMultiple power settings and corresponding antenna(s)
Number of different Power Levels:

Power Level 1: dBm
Power Level 2: dBm
Power Level 3: dBm

n) For each of the Power Levels, provide the intended antenna assemblies, their corresponding

gains (G) and the resulting e.i.r.p. levels also taking into account the beamforming gain (Y) if
applicable

Power Level 1: dBm
Number of antenna assemblies provided for this power level:
Assembly Gain e.i.r.p.
4 (dBi) (dBm) Part number or model name
1
2
3
4
Power Level 2: dBm
Number of antenna assemblies provided for this power level:
Assembly Gain e.i.r.p.
4 (dBi) (dBm) Part number or model name
1
2
3
4
Power Level 3: dBm
Number of antenna assemblies provided for this power level:
Assembly Gain e.i.r.p.
4 (dBi) (dBm) Part number or model name

AIW|IN|PF
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The nominal voltages of the stand-alone radio equipment or the nominal voltages of the combined
(host) equipment or test jig in case of plug-in devices:
Details provided are for the: [X]Stand-alone equipment
[]lCombined (or host) equipment
[ITest jig
Supply Voltage [X]JAC mains State AC voltage 220V
XIbc State DC voltage 10.8V
In case of DC, indicate the type of power source
[lInternal Power Supply
XExternal Power Supply or AC/DC adapter
XBattery
[ ]Other: DC 5V from PC

Describe the test modes available which can facilitate testing:

The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
IEEE 802.11™ [i.3]

Geo-location capability supported by the equipment:

[ ]Yes

[IThe geographical location determined by the equipment as defined in clause 4.3.1.5.5 or
clause 4.3.2.12.2 is not accessible to the user

XINo
Describe the minimum performance criteria that apply to the equipment (see clause 4.3.1.12.3 or

clause 4.3.2.11.3):
N/A



