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DECLARATION OF REPORT

1. The device has been tested by ATBL, and the test results show that the equipment under test
(EUT) is in compliance with the requirements of 47 CFR 15.407. And it is applicable only to the tested
sample identified in the report.

2. This report shall not be reproduced except in full, without the written approval of ATBL, this
document only be altered or revised by ATBL, personal only, and shall be noted in the revision of the
document.

3. The general information of EUT in this report is provided by the customer or manufacture, ATBL
is only responsible for the test data but not for the information provided by the customer or
manufacture.

4. The results in this report is only apply to the sample as tested under conditions. The customer
or manufacturer is responsible for ensuring that the additional production units of this model have the
same electrical and mechanical components.

5. In this report, ‘1" indicates that EUT does not support content after ‘[0°, and ‘M’ indicates that it

supports content after ‘M’
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REVISION HISTORY

Rev. Issue Date Revisions Revised by
A0 Nov.20, 2025 Initial Release Guozheng Li
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SUMMARY OF TEST RESULT
Repprt Stanqard Test Item Result Remark
Section Section
Emission Bandwidth(26dBm
3.1 47 CFR 15.407(a) Bandwidth) PASS -
3.2 - Occupied Bandwidth PASS Re‘;enrl‘;”ce
3.3 47 CFR 15.407(e) Emission Bandwidth(6dBm Bandwidth) PASS -
3.4 47 CFR 15.407(a) Maximum Conducted Output Power PASS -
3.5 47 CFR 15.407(a) Power Spectral Density PASS -
3.6 47 CFR 15.407(g) Frequency Stability PASS -
47 CFR 15.407(b) . o
3.7 &15.209(a) Undesirable emission PASS -
47 CFR
3.8 15.407(b)/15.209(a)/15.20 Radiated Emissions PASS -
5(a)
3.9 47 CFR 15.407(h) Dynamic Frequency Selection PASS -
3.10 47 CFR 15.203 Antenna Requirement PASS -
3.1 47 CFR 15.207(a) AC Power Conducted Emission PASS -
3.12 47 CFR 15.207(h) Transmit Power Control PASS -
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1. General Description

1.1. Applicant
Name . Franklin Technology Inc.
Address ;906 JEI Platz, 186, Gasan digital1-ro, Geumcheon-gu, Seoul 08502 Korea

1.2. Manufacturer

Name :  Franklin Technology Inc.

Address ;906 JEI Platz, 186, Gasan digital1-ro, Geumcheon-gu, Seoul 08502 Korea
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1.3. General Information of EUT

General Information

Equipment Name BE3600 Router

Brand Name Quvo

Model Name FX21-BE36

Series Model N/A
Model Difference N/A
Test sample(s) ID 202508110005003

Model:YHSW-120150UA
Adapter 1: Input:100-240V~ 50/60Hz,0.75A MAX

Output:DC 12V,1.5A,18W
Model:DJ18W-1201500U

Adapter 2: Input:100-240V~ 50/60Hz,0.6A MAX
Output:DC 12V,1.5A,18W
Hardware Version A1
Software Version FX21.AT.0001
Connecting I/O Port(s) Refer to the remark below.

Remark:

The above information of EUT was declared by manufacturer. Please refer to the specifications

or user’'s manual for more detailed description.
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1.4. Equipment Specification

Report No.:SHATBL2509003W02

Equipment Specification

Frequency Range

5180 ~ 5250MHz;5260 ~ 5320MHz;5500 ~ 5700MHz;5745 ~ 5825MHz;

Maximum Output
Power To Antenna

¥802.11a: 22.848dBm
M802.11n(HT)20: 22.888dBm
¥802.11n(HT)40: 25.470dBm
¥802.11ac(VHT)20: 22.838dBm
M802.11ac(VHT)40: 25.160dBm
¥802.11ac(VHT)80: 25.240dBm
M802.11ac(VHT)160: | 24.760dBm
M802.11ax(HE)20: 23.037dBm
¥802.11ax(HE)40: 25.570dBm
¥802.11ax(HE)80: 24.930dBm
¥802.11ax(HE)160: 24.880dBm
¥802.11be(EHT)20: | 21.595dBm
M802.11be(EHT)40: | 22.062dBm
1802.11be(EHT)80: | 21.841dBm
802.11be(EHT)160: | 21.190dBm

Type of Modulation

M802.11a/n: OFDM (BPSK/QPSK/16QAM/64QAM)

¥802.11ac: OFDM (BPSK/QPSK/16QAM/64QAM/256QAM)
M802.11ax/be: OFDMA (BPSK/QPSK/16QAM/64QAM/256QAM)

Antenna Information

Antenna Type:

Built-in

MSISO

Antenna 1 Gain:

5180MHz~5240MHz:5.29dB;;
5260MHz~5320MHz:5.09dB;;
5500MHz~5700MHz:5.77dB;i;
5745MHz~5825MHz:5.37dB;;

Antenna 2 Gain:

5180MHz~5240MHz:5.07dB;i;
5260MHz~5320MHz:5.11dBi;
5500MHz~5700MHz:4.94dB;;
5745MHz~5825MHz:4.74dB;;

MBeam Forming | Beam Forming Gain: 3.0dBi
TX Power Control WM Supported
(TPC) CONo Supported

MMaster

Type of Device

OClient Without Radar Detection

OClient With Radar Detection

Page 8 of 162
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Note:

1.The 802.11n/ac/ax mode can Support Beam Forming.
2.The 802.11a mode Support CDD.

3.802.11ax/be only Support SU (Full RU) Mode.
4.Device for an indoor access point.

5.not support MESH or Bridge functions.
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1.5. Modification of EUT

No modifications are made to the EUT during all test items.

1.6. Laboratory Information

Company Name :| Shanghai ATBL Technology Co., Ltd.

Address 5-6/F., Unit 1, No 8,Free Trade one LifeScience No.160,Basheng
Road,Pudong New District,Shanghai City,China

Telephone ;| +86(0)21-51298625

FCC-Registration Number: 1| 485917

Designation Number: :| CN1306

A2LA-Lab Cert. No.: 1| 6184.01

ISED Designation Number: | :| 27371

1.7. Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements
of the following standards:

47 CFR Part 15 Subpart E §15.407

FCC KDB789033 D02 General UNII Test Procedures New Rules v02r01

FCC KDB 662911 D01 Multiple Transmitter Output v02r01

FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

ANSI C63.10-2020
Remark:

All test items were verified and recorded according to the standards and without any deviation

during the test.
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2. Test Configuration of EUT

2.1. Carrier Frequency Channel

: Frequenc Frequenc
Frequency Band Bandwidth Channel I\chHz y Channel I\chHz y
36 5180 40 5200
20 MHz 44 5220 48 5240
U-NII-1 40 MHz 38 5190 46 5230
80 MHz 42 5210 -- --
U-NIl-1and U-NII-2A 160MHz 50 5250 -- --
52 5260 56 5280
RaMHz 60 5300 64 5320
U-NII-2A 40 MHz 54 5270 62 5310
80 MHz 58 5290 -- --
100 5500 104 5520
108 5540 112 5560
116 5580 120 5600
0 Mz 124 5620 128 5640
132 5660 136 5680
U-NII-2C 140 5700 -- --
102 5510 110 5550
40 MHz 118 5590 126 5630
134 5670 -- --
80 MHz 106 5530 122 5610
160MHz 114 5570 -- --
149 5745 153 5765
20 MHz 157 5785 161 5805
U-NII-3 165 5825 -- --
40 MHz 151 5755 159 5795
80 MHz 155 5775 -- --
Page 11 of 162 SHATBL-W-123/A0
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2.2. Test Modes

Final test modes are considering the modulation and worse data rates as below table.

Summary Table of Test Channel

Test Item Mode Frequency Band Channel
U-NII-1 36 40 48
¥802.11a:
M802.11n(HT)20: U-NII-2A 52 56 64
M802.11ac(VHT)20:
M802.11ax(HE)20: U-NII-2C 100 120 140
M802.11be(EHT)20:
U-NII-3 149 157 165
U-NII-1 38 46
©802.11n(HT)40:
M802.11ac(VHT)40: U-NII-2A 54 62
For Conducted | 802.11ax(HE)40: U-NII-2C 102 118 134
and Radiated | £1802.11be(EHT)40:
o] U-NII-3 151 159
U-NII-1 42
M802.11ac(VHT)80:
M802.11ax(HE)80: UAIEA 58
M802.11be(EHT)80: BRI 2C 10a o
U-NII-3 155
M802.11ac(VHT)160: U-NII-1 and U-NII-2A 50
M802.11ax(HE)160:
M802.11be(EHT)160: U-NII-2C 114
For AC
Power-line | o, 1 40: MIMO(802.11ax40_5230MHz) worst mode
Conducted
Emission
Remark:

1.All the test modes of Radiated Spurious Emission (RSE) were tested at the worst data rate; only
the worse data shown in report.
2. The worst test data below 1GHz is MIMO 802.11ax40_5230MHz.

3. The worst test data above 1GHz is the 802.11n40/ax20/ax40/ax80/ax160/be20/be40/be80/be160M
MIMO low-channel and high-channel.
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2.3. Block Diagram of Test System

2.3.1. For AC Power-Line Conducted Emission

ACI120V
=
50/60Hz

AC/DC Adapter

2.3.2. For Radiated Spurious Emission

Anechoic Chamber

RF Cable | Network Cabl
SA | | | EUT SLUASLI L Notebook

Antenna
2.3.3. For Conducted Test
Power:
Other:
RF Cabl
SA able EUT Network Cable Ntebook

2.4. Description of Support Units

NO. Unit Brand Model Description
1 PC Redmi G 2021 Ryzen N/A
2 LanTest - - Flow running software

2.5. Test Software and Power Level

During the test, the channel and power control software provided by the customer is used to
control the operation channel and output power level.
2.6. EUT Operating Conditions

For AC power-line conducted emission, the EUT was connected under the large package sizes
transmission.

For radiated spurious emission and conducted test, the engineering test program was provided

and make the EUT to continuous transmit.
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2.7. Equipment List

2.7.1. For AC Power-Line Conducted Emission

Kind of Manufact . Calibrated | Calibrated Cal.
. Type No. Serial No. - :
Equipment urer until due until Interval
EMI Test Receiver R&S ESPI 100679 2025.03.17 | 2026.03.16 1 year
LISN R&S ENV216 101300 2025.03.17 | 2026.03.16 1 year
LISN R&S ENV216 100333 2025.03.17 | 2026.03.16 1 year
CE Cable Ch‘j(f‘n”ggce 2M EMI0014 N/A N/A N/A
Temperature & Deli Deli EMIO015 2025.08.01 | 2026.07.31 1 year
Humidity
EZ-EMC(V
Testing Software FALA er.EMC-C EMI0044 N/A N/A N/A
ON 3A1.1)
2.7.2. For Radiated Emission
Kind of Manufact Tvoe No Serial No Calibrated | Calibrated Cal.
Equipment urer yp ) ' until due until Interval
Signal analyzer Agilent N9020A MY50200811 2025.03.17 | 2026.03.16 1 year
o JPA0118-5 | 1910001800055
Amplifier JPT 5-303A 000 2025.03.24 | 2026.03.23 1 year
Amplifier JpT | JPACIOMT | 2101010003500 | 50250347 | 2026.03.16 | 1 year
guonna/turn Brilliant N/A N/A N/A N/A N/A
table Controller
Loop
Antenna(9kHz-30 Daze ZN30900C 20077 2025.05.13 | 2026.05.12 1 year
MHz)
. SCHWAR VULB
Bilog Antenna ZBECK 9168 01174 2025.05.20 | 2026.05.19 1 year
Broad-band Horn SCHWAR BBHA
Antenna ZBECK 9120D 02334 2025.05.20 | 2026.05.19 1 year
Horn Antenna C(\?VI\/IIE-EO AH-1840 10100008 2025.07.27 | 2026.07.26 1 year
Thermometer DelLi N/A N/A 2025.08.01 | 2026.07.31 1 year
Test Software FaLA | EMCRILV N/A N/A N/A N/A
er4A2)
Wideband radio
communication R&S CMW500 101331 2025.07.28 | 2026.07.27 1 year
tester
Spectrum analyzer R&S FSV40-N 101761 2025.07.28 | 2026.07.27 1 year
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2.7.3. For Conducted Test

Kind of Manufact . Calibrated | Calibrated Cal.
. Type No. Serial No. : .
Equipment urer until due until Interval
Power
sensor-Card Cesheng smu 1003 | 16100054SN0O16 | 2025.03.19 | 2026.03.18 1 year
reader
Adjustablg Agilent 8494B | MY42144015 | 2025.07.28 | 2026.07.27 | 1 year
Attenuator
Adjugigble Agilent 84968 MY42143776 | 2025.07.28 | 2026.07.27 1 year
Attenuator
Environmental THS-B6C-
Test Chamber KSON 150 9159K 2025.03.17 | 2026.03.16 1 year

Signal analyzer Keysight N9020A MY50510136 2025.07.18 | 2026.07.17 1 year
Vector signal

Agilent N5182A MY48180764 2025.07.18 | 2026.07.17 1 year

generator
Afiglog signal Keysight | N5182B | MY57300196 | 2025.07.18 | 2026.07.17 1 year
generator
Wideband radio
communication R&S CMW500 101331 2025.07.28 | 2026.07.27 1 year
tester
Switch Box Cesheng smu 1003 | WCS20221215 | 2025.03.19 | 2026.03.18 1 year
Thermometer Deli N/A N/A 2025.08.01 | 2026.07.31 1 year
Test Software Cesheng WC?\;WC N/A N/A N/A N/A
Page 15 of 162 SHATBL-W-123/A0
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2.8. Measurement Uncertainty
The reported uncertainty of measurement ytU, 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. Item Uncertainty
1 RF output power, conducted +0.958dB
2 Conducted spurious emissions +2.988dB
3 All emissions, radiated 9KHz-30MHz 1+0.96dB
4 All emissions, radiated 30MHz-1GHz 1+2.50dB
5 All emissions, radiated 1GHz-18GHz 1+3.51dB
6 All emissions, radiated 18GHz-40GHz +3.56dB
7 Occupied bandwidth +23.20Hz
8 Power spectral density +0.886dB
9 AC Power Line Conducted Emission 0.15MHz ~ 30MHz +1.20dB

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

Temperature Normal Temperature: 22°C
Voltage Normal Voltage: DC 12.0V
Other Relative Humidity: 57%
Air Pressure: 102kPa
Page 16 of 162 SHATBL-W-123/A0
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3. Test Result

3.1. Emission Bandwidth

3.1.1. Limit

N/A
3.1.2. Test Procedure
Emission Bandwidth:

Set RBW = shall be in the range of 1% to 5% of the emission bandwidth.
Set the video bandwidth (VBW) > RBW.
Detector = Peak.

Trace mode = Max hold.

B w2

Measure the maximum width of the emission that is 26 dB down from the peak

of the emission. Compare this with the RBW setting of the instrument. Readjust RBW

and repeat measurement as needed until the RBW/EBW ratio is in the range of 1% to 5%.
99% Occupied Bandwidth:

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW = 1% to 5% of the OBW

Set VBW = 3 RBW

5. Video averaging is not permitted. Where practical, a sample detection and single sweep

i a0 =

mode shall

6. be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be
used.

7. Use the 99% power bandwidth function of the instrument (if available). If the instrument
does not have a 99% power bandwidth function, the trace data points are recovered and directly
summed in power units. The recovered amplitude data points, beginning at the lowest frequency,
are placed in a running sum until 0.5% of the total is reached; that frequency is recorded as the
lower frequency. The process is repeated until 99.5% of the total is reached; that frequency is
recorded as the upper frequency. The 99% occupied bandwidth is the difference between these

two frequencies.
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3.1.3. Test Setup

3.1.4. Test Result of Emission Bandwidth And 99% Occupied Bandwidth
Please refer to the Appendix D.
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3.2. Minimum Emission Bandwidth
3.2.1. Limit
Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz for the
band 5.725-5.85 GHz
3.2.2. Test Procedure
Set resolution bandwidth (RBW) = 100 kHz
Set the video bandwidth 3 x RBW.

Detector = Peak.

PrL0 N =

Trace mode = Max hold.

5. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.
3.2.3. Test Setup

3.2.4. Test Result of Minimum Emission Bandwidth

Please refer to the Appendix D.
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3.3. Maximum Conducted Average Output Power

3.3.1. Limit
For the band 5.15-5.25 GHz
(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the
maximum antenna gain does not exceed 6 dBi.
(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the
maximum antenna gain does not exceed 6 dBi.
(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W.
(iv) For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over
the frequency band of operation shall not exceed 250 mW provided the maximum antenna
gain does not exceed 6 dBi.
For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10
log B, where B is the 26 dB emission bandwidth in megahertz.
For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W.

3.3.2. Test Procedure
KDB 789033D02v02r01- Section E)3)b) Method PM-G.
Measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is
transmitting at its maximum power control level. Since the measurement is made only during

the ON time of the transmitter, no duty cycle correction factor is required.

3.3.3. Test Setup
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3.3.4. Test Result of Maximum Conducted Average Output Power

Please refer to the Appendix D.
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3.4. Power Spectral Density
3.4.1. Limit

For the band 5.15-5.25 GHz.(Note1 Note2)

For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power
spectral density shall not exceed 17dBm in any 1 MHz band.note1

(i) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power
spectral density shall not exceed 17dBm in any 1 MHz band.note1

(iii) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters
that employ a directional antenna gain greater than 23dBi, a 1 dB reduction in maximum power
spectral density is required for each 1 dB of antenna gain in excess of 23dBi..

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power
spectral density shall not exceed 11dBm in any 1 MHz band. note1

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands.(Note1 Note2)

The maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.

Note1: If transmitting antennas of directional gain greater than 6 dBi are used, the peak
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

(i)For the band 5.725-5.850 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi. However, fixed point-to-point U-NII devices operating in this band may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding reduction in

transmitter conducted power.

3.4.2. Test Procedure
(i) Measure the duty cycle, x, of the transmitter output signal as described in I1.B.
(ii) Set span to encompass the EBW (or, alternatively, the entire 99% occupied bandwidth) of
the signal.
(ii) Set RBW = 1 MHz.
(iv) Set VBW = 3 MHz.
(v) Number of points in sweep = 2 x span / RBW. (This ensures that bin-to-bin spacing is
< RBW/2, so that narrowband signals are not lost between frequency bins.)
(vi) Sweep time = auto.
(vii) Detector = averaging, if available. Otherwise, use sample detector mode.
(viii) Do not use sweep triggering. Allow the sweep to “free run.”

(ix) Trace mode = averaging.
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For U-NII-3 band:
1) Set span to encompass the entire emission bandwidth (EBW) of the signal.

2) Set RBW = 500 kHz, Set VBW = 3 RBW, Detector = averaging

4) Trace mode = averaging.

)
3) Sweep time = auto, trigger set to “free run”.
)
5) Record the max value

3.4.3. Test Setup

3.4.4. Test Result of Power Spectral Density
Please refer to the Appendix D.
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3.5. Frequency Stability
3.5.1. Limit
Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the users manual.
3.5.2. Test Procedure
Frequency Stability under Temperature Variations:
The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer
RBW low enough to obtain the desired frequency resolution and measure EUT 20°C operating
frequency as reference frequency. Turn EUT off and set the chamber temperature to -30°C. After
the temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step
measure with 10°C  increased per stage until the highest temperature of +50°C reached.
Frequency Stability under Voltage Variations:
Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power

the EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to
obtain the desired frequency resolution and recorded the frequency.
Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the

maximum frequency change.

3.5.3. Test Setup
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Test Result for Worst Antenna 1:

Report No.:SHATBL2509003W02

FREQUEMCY STABILITY VERSUS TEMP.
OPERATING FREQUENCY: 5825MHz
0 Minute 2 Minute 5 Minute 10 Minute
POWER
TEMP. SUPPLY Measured | Frequency | Measured | Frequency | Measured | Frequency | Measured Frequency
() (Vac) Frequency Drift Frequency Drift Frequency Drift Frequency Drift
(MHz) (MHz) (MHz) (MHz)
50 12v 5825.0345| -5.923 5825.0325 -5.579 5825.0332 -5.700 5825.0314 -5.391
40 12v 5825.0341 | -5.854 5825.0329 -5.648 5825.0341 -5.854 5825.0331 -5.682
30 12v 5825.0332| -5.700 5825.0332 -5.700 5825.0336 -5.768 5825.0287 -4.927
20 12v 5825.0339 | -5.820 5825.0338 -5.803 5825.0325 -5.579 5825.0364 -6.249
10 12v 5825.0324 | -5.562 5825.0314 -5.391 5825.0354 -6.077 5825.0214 -3.674
0 12v 5825.0336 | -5.768 5825.0366 -6.283 5825.0332 -5.700 5825.0369 -6.335
-10 12v 5825.0338 | -5.803 5825.0341 -5.854 5825.0332 -5.700 5825.0347 -5.957
-20 12v 5825.0346 | -5.940 5825.0326 -5.597 5825.0362 -6.215 5825.0331 -5.682
-30 12v 5825.0341| -5.854 5825.0325 -5.579 5825.0345 -5.923 5825.0378 -6.489
FREQUEMCY STABILITY VERSUS TEMP.
OPERATING FREQUENCY: 5825MHz
0 Minute 2 Minute 5 Minute 10 Minute
POWER
TEMP. SUPPLY Measured | Frequency | Measured | Frequency | Measured | Frequency | Measured Frequency
() (Vac) Frequency Drift Frequency Drift Frequency Drift Frequency Drift
(MHz) (MHz) (MHz) (MHz)
13.2V | 5825.0332| -5.700 5825.0314 -5.391 5825.0354 -6.077 5825.0214 -3.674
20 12v 5825.0339 | -5.820 5825.0366 -6.283 5825.0332 -5.700 5825.0369 -6.335
10.8V | 5825.0324| -5.562 5825.0341 -5.854 5825.0332 -5.700 5825.0347 -5.957
Criterion: Pass
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3.6. Radiated Spurious Emission and Restricted Band
3.6.1. Limit

47 CFR 15.407(b):The maximum emissions outside of the frequency bands of operation

shall be attenuated in accordance with the following limits:

1. For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

2. For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

3. For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

4. For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a
level of =27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and
from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.

47 CFR 15.209(a): The emissions from an intentional radiator shall not exceed the field

strength levels specified in the following table:

Frequency Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
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3.6.2. Test Procedure

1. The testing follows ANSI C63.10-2020 clause 11.11 & 11.12.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m)
and turntable (from 0 degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5
meter for frequency above 1GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Pre-amp Factor = Level.

6. For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than
the limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
peak limit (that means the emission level in average mode also complies with the limit in average
mode), then peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

8. Use the following spectrum analyzer settings:

(1 Span shall wide enough to fully capture the emission being measured;
(2) When frequency < 1 GHz:
» Set RBW=100 kHz; VBW = RBW; Sweep = auto; Detector function = peak; Trace = max
hold;
(3) When frequency = 1 GHz:
» Set RBW = 1 MHz; VBW = 3 MHz for peak measurement;
» Set RBW = 1 MHz; VBW = 10 Hz, when duty cycle is no less than 98 percent or VBW 2

1/T, when duty cycle is less than 98 percent where T is the minimum transmission duration

over which the transmitter is on and is transmitting at its maximum power control level for the

tested mode of operation.
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3.6.3. Test Setup
3.6.3.1. For radiated emissions below 30MHz

Metal Full Soldered Ground Plane

Spectrum Analyzer ! Receiver

3.6.3.2. For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

',.— 3m 4‘_'

1
Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

3.6.3.3. For radiated emissions above 1GHz
R

e — | H T—
- Am: DE 1-4m

Metal Full Soldered Ground Plane
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3.6.4. Test Result of Radiated Spurious Emission
3.6.4.1. For 9 kHz ~ 30 MHz
Please refer to the Appendix E.

3.6.4.2. For 30 MHz ~ 1 GHz
Please refer to the Appendix E.

3.6.4.3. For 1 GHz ~ 18GHz
Please refer to the Appendix E.

3.6.4.4. For above 18GHz
Please refer to the Appendix E.

3.6.5. Test Result of Restricted Band
Please refer to the Appendix E.
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3.7.Dynamic Frequency Selection

3.8.1.Type of Device

MMaster
OClient Without Radar Detection
OClient With Radar Detection

Type of Device

3.8.2.DFS Requirements
Applicability of DFS Requirements Prior to Use of a Channel

Operational Mode
Requirement Client Without Radar | Client With Radar

Master . .

Detection Detection
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes

Channel Availability Check Time Yes Not required Not required

U-NII Detection Bandwidth Yes Not required Yes

Table 3-1: Applicability of DFS Requirements Prior to Use of a Channel

Applicability of DFS requirements during normal operation

Requirement

Operational Mode

Master Device or Client
with Radar Detection

Client Without
Radar Detection

DFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes

U-NII Detection Bandwidth Yes Not required

Table 3-2: Applicability of DFS Requirements during normal operation

Additional requirements for devices with
multiple bandwidth modes

Master Device or Client
with
Radar Detection

Client Without Radar
Detection

U-NII Detection Bandwidth and Statistical

All BW modes must be

Not required

Performance Check tested
Channel Move Time and Channel Closing Test el widest BW st using thg widest
o . mode BW mode available for
Transmission Time ) :
available the link

All other tests

Any single BW mode

Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar detection
bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded 20 MHz

channels and the channel center frequency.
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3.8.3.DFS Response Requirement Values
Table 3-3: DFS Response Requirements

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds (See Note 1.)

200 milliseconds + an aggregate of 60
milliseconds over remaining 10 second
period.

(See Notes 1 and 2.)
Minimum 100% of the U- NIl 99%
U-NII Detection Bandwidth transmission power bandwidth.

(See Note 3.)

Channel Closing Transmission Time

3.8.4.DFS Detection Thresholds

Table 3-4: Detection Thresholds for Master Devices and Client Devices with Radar Detection

Maximum Transmit Power Value (See Notes 1, 2, and 3)
EIRP = 200 milliwatt -64 dBm
EIRP <2 illi
00 mllllwatt.and 62 dBm
power spectral density < 10 dBm/MHz
< —
EIRP < 200 milliwatt that do not meet the power spectral 64 dBm

density requirement
Note 1: This is the level at the input of the receiver assuming a 0dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission wave forms to account for variations in measurement equipment. This will ensure
that the test signal is at or above the detection threshold level to trigger a DFS response.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication 662911
DO1.
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3.8.5.Radar Test Wave forms

This section provides the parameters for required test wave forms, minimum percentage of successful
detections, and the minimum number of trials that must be used for determining DFS conformance.
Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp width and 1
for the number of pulses will be utilized for the random determination of specific test wave forms.

Table 3-5: Parameters for Short Pulse Radar \Waveforms
Short Pulse Radar Test Wave forms

A minimum of 30 unique wave forms are required for each of the Short Pulse Radar Types 2 through 4.
If more than 30 wave forms are used for Short Pulse Radar Types 2 through 4, then each additional
waveform must also be unique and not repeated from the previous wave forms. If more than 30 wave
forms are used for Short Pulse Radar Type 1, then each additional waveform is generated with Test B
and must also be unique and not repeated from the previous wave forms in Tests A or B.
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Long Pulse Radar Test Waveform

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the Long
Pulse Radar Type waveforms. If more than 30 waveforms are used for the Long Pulse Radar Type
waveforms, then each additional waveform must also be unique and not repeated from the previous
waveforms.

Frequency Hopping Radar Test Waveform
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3.8.6.Test Setup

The FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02 describes a radiated
test setup and a conducted test setup. The conducted test setup was used for this testing. Figure 3-1
shows the typical test setup.

Radar Test
Signal Generator
Oulput Q
LM_ 2Way
Soted 2 Way .
i Cﬁmr L) i (Master)
Spectrum
Analyzer )
(with 10 dB intemal Client
Attenuation) 0 ol

Figure 3-1: Conducted Test Setup where UUT is a Master and Radar Test Waveforms are

injected into the Masters
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3.8.7.Test Result of Dynamic Frequency Selection

3.8.7.1.Radar Waveform Calibration:
Calibration Setup:

The conducted test setup was used for this calibration testing. Figure 3-2 shows the typical test

setup.
Radar Test
Signal Generator
Uulpulq)
ATHE 2-Way
Splitter/ 2-Way
SAA A Combiner Splitter! -—-—
Combiner
S0olun
Spectrum y
Analyzer Client
(with 10 d2 inlernal o
Attenuation)
2]

Figure 3-2: Conducted Test Setup

Calibration Procedure:

The Interference Radar Detection Threshold Level is (-64dBm) + (3.67) [dBi] - 0.8dB (cable loss )= -61.13
dBm for Antenna port 2, that had been taken into account the output power range and antenna gain. The
above equipment setup was used to calibrate the conducted Radar Waveform. A vector signal generator
was utilized to establish the test signal level for each radar type. During this process there were replace
50o0hm terminal form Master and Client device and no transmissions by either the Master or Client Device.
The spectrum analyzer was switched to the zero span (Time Domain) at the frequency of the Radar
Waveform generator. Peak detection was used. The spectrum analyzer resolution bandwidth (RBW) and
video bandwidth (VBW) were set to at least 3MHz. The vector signal generator amplitude was set so that
the power level measured at the spectrum analyzer was(-64dBm) + (3.67) [dBi] - 0.8dB (cable loss )=
-61.13 dBm ,Capture the spectrum analyzer plots on short pulse radar types, long pulse radar type and

hopping radar waveform.
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Test Result :
Channel/Frequency Bandwidth Radar Type Level (dBm) Limit (dBm) Result
FCC radar test signal Type 6 -62.36 -61.13 PASS
FCC radar test signal Type 0 -62.04 -61.13 PASS
FCC radar test signal Type 1 -62.17 -61.13 PASS
52/5260MHz FCC radar test signal Type 2 -62.38 -61.13 PASS
FCC radar test signal Type 3 -62.06 -61.13 PASS
FCC radar test signal Type 4 -62.2 -61.13 PASS
% FCC radar test signal Type 5 -62.37 -61.13 PASS
FCC radar test signal Type 6 -62.39 -61.13 PASS
FCC radar test signal Type 0 -62.26 -61.13 PASS
FCC radar test signal Type 1 -62.58 -61.13 PASS
100/5500MHz FCC radar test signal Type 2 -62.37 -61.13 PASS
FCC radar test signal Type 3 -62.09 -61.13 PASS
FCC radar test signal Type 4 -62.31 -61.13 PASS
FCC radar test signal Type 5 -62.75 -61.13 PASS
FCC radar test signal Type 6 -62.93 -61.13 PASS
FCC radar test signal Type 0 -62.35 -61.13 PASS
FCC radar test signal Type 1 -62.03 -61.13 PASS
54/5270MHz FCC radar test signal Type 2 -62.34 -61.13 PASS
FCC radar test signal Type 3 -62.07 -61.13 PASS
FCC radar test signal Type 4 -62.34 -61.13 PASS
4G FCC radar test signal Type 5 -64.43 -61.13 PASS
FCC radar test signal Type 6 -62.25 -61.13 PASS
FCC radar test signal Type 0 -62.54 -61.13 PASS
FCC radar test signal Type 1 -62.44 -61.13 PASS
102/5510MHz FCC radar test signal Type 2 -62.39 -61.13 PASS
FCC radar test signal Type 3 -62.22 -61.13 PASS
FCC radar test signal Type 4 -62.1 -61.13 PASS
FCC radar test signal Type 5 -62.01 -61.13 PASS
FCC radar test signal Type 6 -62.54 -61.13 PASS
FCC radar test signal Type 0 -62.33 -61.13 PASS
FCC radar test signal Type 1 -62.33 -61.13 PASS
58/5290MHz FCC radar test signal Type 2 -62.03 -61.13 PASS
FCC radar test signal Type 3 -62.1 -61.13 PASS
) FCC radar test signal Type 4 -62.06 -61.13 PASS
FCC radar test signal Type 5 -62.13 -61.13 PASS
FCC radar test signal Type 6 -62.44 -61.13 PASS
FCC radar test signal Type 0 -62.07 -61.13 PASS
106/5530MHz FCC radar test signal Type 1 -62.68 -61.13 PASS
FCC radar test signal Type 2 -62.13 -61.13 PASS
FCC radar test signal Type 3 -62.13 -61.13 PASS
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FCC radar test signal Type 4 -62.37 -61.13 PASS
FCC radar test signal Type 5 -62.11 -61.13 PASS
FCC radar test signal Type 6 -62.1 -62 PASS
FCC radar test signal Type 0 -62.12 -62 PASS
FCC radar test signal Type 1 -62.43 -62 PASS
50/5250MHz FCC radar test signal Type 2 -62.29 -62 PASS
FCC radar test signal Type 3 -62.39 -62 PASS
FCC radar test signal Type 4 -62.35 -62 PASS
FCC radar test signal Type 5 -62.13 -62 PASS
160 FCC radar test signal Type 6 -63.1 -62 PASS
FCC radar test signal Type 0 -62.2 -62 PASS
FCC radar test signal Type 1 -62.1 -62 PASS
114/5570MHz FCC radar test signal Type 2 -62.54 -62 PASS
FCC radar test signal Type 3 -62.02 -62 PASS
FCC radar test signal Type 4 -62.12 -62 PASS
FCC radar test signal Type 5 -62.13 -62 PASS
Radar Test Signal
FCC radar test signal Type 6 FCC radar test signal Type 0
IEEE 802.11ax_20_Channel 52_Ant.1 IEEE 802.11ax_20_Channel 52_Ant.1
FCC radar test signal Type 1 FCC radar test signal Type 2
IEEE 802.11ax_20_Channel 52_Ant.1 IEEE 802.11ax_20_Channel 52_Ant.1
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FCC radar test signal Type 3 FCC radar test signal Type 4
IEEE 802.11ax_20_Channel 52_Ant.1 IEEE 802.11ax_20_Channel 52_Ant.1
FCC radar test signal Type 5 FCC radar test signal Type 6
IEEE 802.11ax_20_Channel 52_Ant.1 IEEE 802.11ax_20_Channel 100_Ant.1
FCC radar test signal Type 0 FCC radar test signal Type 1
IEEE 802.11ax_20_Channel 100_Ant.1 IEEE 802.11ax_20_Channel 100_Ant.1
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FCC radar test signal Type 2 FCC radar test signal Type 3

IEEE 802.11ax_20_Channel 100_Ant.1 IEEE 802.11ax_20_Channel 100_Ant.1
FCC radar test signal Type 4 FCC radar test signal Type 5

IEEE 802.11ax_20_Channel 100_Ant.1 IEEE 802.11ax_20_Channel 100_Ant.1
FCC radar test signal Type 6 FCC radar test signal Type 0

IEEE 802.11ax_40_Channel 54 _Ant.1 IEEE 802.11ax_40_Channel 54 _Ant.1
FCC radar test signal Type 1 FCC radar test signal Type 2

IEEE 802.11ax_40_Channel 54 _Ant.1 IEEE 802.11ax_40_Channel 54 _Ant.1
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FCC radar test signal Type 3 FCC radar test signal Type 4
IEEE 802.11ax_40_Channel 54 Ant.1 IEEE 802.11ax_40_Channel 54 _Ant.1
FCC radar test signal Type 5 FCC radar test signal Type 6
IEEE 802.11ax_40_Channel 54 _Ant.1 IEEE 802.11ax_40_Channel 102_Ant.1
FCC radar test signal Type 0 FCC radar test signal Type 1
IEEE 802.11ax_40_Channel 102_Ant.1 IEEE 802.11ax_40_Channel 102_Ant.1
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FCC radar test signal Type 2 FCC radar test signal Type 3
IEEE 802.11ax_40_Channel 102_Ant.1 IEEE 802.11ax_40_Channel 102_Ant.1
FCC radar test signal Type 4 FCC radar test signal Type 5
IEEE 802.11ax_40_Channel 102_Ant.1 IEEE 802.11ax_40_Channel 102_Ant.1
FCC radar test signal Type 6 FCC radar test signal Type 0
IEEE 802.11ax_80_Channel 58 IEEE 802.11ax_80_Channel 58
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FCC radar test signal Type 6 FCC radar test signal Type 0
5290MHz/80MHz 5290MHz/80MHz

FCC radar test signal Type 1 FCC radar test signal Type 2
5290MHz/80MHz 5290MHz/80MHz

FCC radar test signal Type 3 FCC radar test signal Type 4
5290MHz/80MHz 5290MHz/80MHz

FCC radar test signal Type 5 FCC radar test signal Type 6
5290MHz/80MHz 5530MHz/80MHz
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FCC radar test signal Type 0
5530MHz/80MHz

FCC radar test signal Type 1
5530MHz/80MHz

FCC radar test signal Type 2
5530MHz/80MHz

FCC radar test signal Type 3
5530MHz/80MHz

FCC radar test signal Type 4
5530MHz/80MHz

FCC radar test signal Type 5
5530MHz/80MHz
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FCC radar test signal Type 6 FCC radar test signal Type 0
5250MHz/160MHz 5250MHz/160MHz

FCC radar test signal Type 1 FCC radar test signal Type 2
5250MHz/160MHz 5250MHz/160MHz

FCC radar test signal Type 3 FCC radar test signal Type 4
5250MHz/160MHz 5250MHz/160MHz

FCC radar test signal Type 5 FCC radar test signal Type 6
5250MHz/160MHz 5570MHz/160MHz
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FCC radar test signal Type O FCC radar test signal Type 1
5570MHz/160MHz 5570MHz/160MHz
FCC radar test signal Type 2 FCC radar test signal Type 3
5570MHz/160MHz 5570MHz/160MHz
FCC radar test signal Type 4 FCC radar test signal Type 5
5570MHz/160MHz 5570MHz/160MHz
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3.8.8.Test Result of Channel Loading

data ru_and_ind Duty Tx on Tx off
Mode BW | FREQ | CH Ant MIMO . .
rate ex Cycle(%) | points | points
802.11ax 20 5260 52 MCS 0 1 N/A False 17.08 6928 33073
802.11ax 20 5500 | 100 MCS 0 1 N/A False 25.63 10394 29607
802.11ax 40 5270 54 MCS 0 1 N/A False 18.99 7769 32232
802.11ax 40 5510 | 102 MCS 0 1 N/A False 27.98 11342 28659
802.11ax 80 5290 58 MCS 0 1 N/A False 20.31 8339 31662
802.11ax 80 5530 | 106 MCS 0 1 N/A False 22.01 8393 31608
802.11be | 160 | 5250 50 MCS 0 1 N/A False 18.25 7767 32207
802.11be | 160 | 5570 | 114 MCS 0 1 N/A False 20.11 8332 31613
Data Traffic Plot Data Traffic Plot
IEEE 802.11ax_20_ Channel 52_Ant.1 IEEE 802.11ax_20_ Channel 100_Ant.1
Data Traffic Plot Data Traffic Plot
IEEE 802.11ax_40 Channel 54 Ant.1 IEEE 802.11ax_40_Channel 102_Ant.1
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Data Traffic Plot Data Traffic Plot
IEEE 802.11ax_80_Channel 58_Ant.1 IEEE 802.11ax_80_Channel 106_Ant.1
Data Traffic Plot Data Traffic Plot
IEEE 802.11be_160_Channel 50_Ant.1 IEEE 802.11be_160_Channel 114_Ant.1
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3.8.9.Test Result of Detection Bandwidth

Test Limit:

Minimum 100% of the UNII 99% transmission power bandwidth. During the U-NII Detection
Bandwidth detection test, each frequency step the minimum percentage of detection is 90 percent.
Measurements are performed with no data traffic.

Test Procedure:

1. Adjust the equipment to produce a single Burst of any one of the Short Pulse Radar Types 0-4 in
Table 3-5 at the center frequency of the EUT Operating Channel at the specified DFS Detection
Threshold level.

2.The generating equipment is configured as shown in the Conducted Test Setup above section
3.8.6

3.The EUT is set up as a stand-alone device (no associated Client or Master, as appropriate) and
no traffic. Frame based systems will be set to a talk/listen ratio reflecting the worst case
(maximum) that is user configurable during this test.

4.Generate a single radar Burst, and note the response of the EUT. Repeat for a minimum of 10
trials. The EUT must detect the Radar Waveform using the specified U-NIl Detection Bandwidth
criterion shown in Table 3-5. In cases where the channel bandwidth may exceed past the DFS
band edge on specific channels (i.e., 802.11ac or wideband frame based systems) select a
channel that has the entire emission bandwidth within the DFS band. If this is not possible, test
the detection BW to the DFS band edge.

5.MHz steps, repeating the above test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion specified in Table 3-3. Repeat this measurement in 1MHz steps at
frequencies 5 MHz below where the detection rate begins to fall. Record the highest frequency
(denote as FH) at which detection is greater than or equal to the U-NIl Detection Bandwidth
criterion. Recording the detection rate at frequencies above FH is not required to demonstrate
compliance.

6.Starting at the center frequency of the EUT operating Channel, decrease the radar frequency in
1 MHz steps, repeating the above item 4 test sequence, until the detection rate falls below the
U-NII Detection Bandwidth criterion. Record the lowest frequency (denote as FL) at which
detection is greater than or equal to the U-NII Detection Bandwidth criterion. Recording the
detection rate at frequencies below FL is not required to demonstrate compliance.

7.The U-NII Detection Bandwidth is calculated as follows: U-NII Detection Bandwidth = FH — FL
8.The U-NII Detection Bandwidth must be at least 100% of the EUT transmitter 99% power,
otherwise, the EUT does not comply with DFS requirements.
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Test Result:
IEEE 802.11be_20
Frequency Rate
Fc 1 2 3 4 5 6 7 8 9 10 FH/FL
(MHz) (%)
5248 -12 Y Y Y Y Y Y Y Y Y Y 100.0
5249 -1 Y Y Y Y- Y Y Y Y Y Y 100.0 FL
5250 -10 Y Y Y Y ¥ Y Y Y Y Y 100.0
5251 -9 Y Y Y Y Y Y Y Y Y Y 100.0
5252 -8 Y Y Y Y Y Y Y Y Y Y 100.0
5253 -7 Y Y Y Y Y Y Y Y Y Y 100.0
5254 -6 Y Y Y Y Y Y Y Y Y Y 100.0
5255 -5 Y Y Y Y Y Y Y Y Y Y 100.0
5260 +0 Y Y Y Y Y Y Y Y Y Y 100.0
5265 +5 Y Y Y Y Y Y Y Y Y Y 100.0
5266 +6 Y Y Y Y Y, Y Y Y Y Y 100.0
5267 +7 Y Y Y Y Y Y Y Y Y Y 100.0
5268 +8 Y Y Y Y Y Y Y Y Y Y 100.0
5269 +9 Y Y Y Y Y Y Y Y Y Y 100.0
5270 +10 Y i Y Y Y Y Y Y Y Y 100.0
5271 +11 Y Y Y Y Y Y Y Y Y Y 100.0 FH
5272 +12 Y/ Y Y Y Y Y Y Y Y Y 100.0
Result:True
IEEE 802.11be_40
Rate
Frequency(MHz) | Fc 1 2 3 4 5 6 7 8 9 10 (%) FH/FL
5248 -12 Y Y Y Y Y Y Y Y Y Y 100.0
5249 -1 Y Y Y Y Y Y Y Y Y Y 100.0 FL
5250 -10 Y Y Y Y Y Y Y Y Y Y 100.0
5251 -9 Y Y Y Y Y Y Y Y Y Y 100.0
5252 -8 Yi Y Y Y Y Y Y Y Y Y 100.0
5253 -7 Y Y Y Y Y Y Y Y X Y 100.0
5254 -6 Y Y Y Y Y Y Y Y Y Y 100.0
5255 -5 Y Y Y Y Y Y Y Y Y Y 100.0
5260 +0 Y Y Y N Y Y Y Y Y Y 100.0
5265 +5 Y Y Y Y Y Y Y Y " Y 100.0
5266 +6 Y Y Y Y g Y Y Y Y Y 100.0
5267 +7 Y Y Y Y Y Y Y Y Y Y 100.0
5268 +8 Y Y Y Y Y Y Y Y Y Y 100.0
5269 +9 Y Y Y Y Y Y Y Y Y Y. 100.0
5270 +10 Y Y Y Y Y Y Y X Y Y 100.0
5271 +11 Y Y Y Y Y Y Y Y Y Y 100.0 FH
5272 +12 Y Y Y Y Y Y Y Y ) Y 100.0
5248 -22 Y Y Y Y Y Y Y Y Y Y 100.0
5249 -21 Y Y Y Y Y Y Y Y Y Y 100.0 FL
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5250 -20 Y Y Y Y Y Y Y Y Y Y 100.0
5251 -19 Y Y Y Y Ye Y Y Y Y NS 100.0
5252 -18 b, Y Y Y Y Y Y Y Y Y 100.0
5253 -17 Y Y Y Y Y Y Y Y Y Y 100.0
5254 -16 Y Y Y Y Y Y Y Y Y Y 100.0
5255 -15 Y Y Y Y Y Y Y Y Y Y 100.0
5260 -10 Y Y Y Y Y Y Y Y Y Y 100.0
5265 -5 Y Y Y Y Y Y Y Y Y Y 100.0
5270 +0 Y Y Y Y Y Y Y Y YA Y 100.0
5275 +5 Y Y Y Y Y Y Y Y Y Y 100.0
5280 +10 i’ Y Y Y Y Y Y Y Y Y 100.0
5285 +15 \ Y Y Y Y Y Y Y Y Y 100.0
5286 +16 Y Y Y Y Y Y Y Y Y Y 100.0
5287 +17 Y Y Y Y Y Y Y Y Y Y 100.0
5288 +18 Y Y Y Y Y Y Y Y Y Y 100.0
5289 +19 Y Y Y Y Y Y Y Y Y Y 100.0
5290 +20 Y Y Y Y Y Y Y Y Y Y 100.0
5291 +21 Y Y Y Y Y Y Y Y Y Y 100.0 FH
5292 +22 Y Y N Y Y Y Y Y Y Y 100.0
Result:True
IEEE 802.11be_80
Rate
Frequency(MHz) | Fc 1 2 3 4 5 6 7 8 9 10 (%) FH/FL
5490 -12 Y Y Y Y Y Y Y Y Y Y 100.0
5491 -11 Y Y Y Y Y Y Y N Y Y 100.0 FL
5492 -10 Y Y Y Y Y Y Y Y Y Y 100.0
5493 -9 Y Y Y Y Y Y e Y Y Y 100.0
5494 -8 Y Y Y Y R Y Y Y Y Y 100.0
5495 -7 Y Y Y Y Y Y Y Y Y N 100.0
5500 -6 Y Y Y Y Y Y Y Y Y Y 100.0
5505 -5 Y N Y Y Y Y Y Y Y Y 100.0
5510 +0 Y Y Y Y Y Y Y Y Y Y 100.0
5515 +5 Y Y Y Y Y Y Y Y Y Y 100.0
5520 +6 Y Y Y Y Y Y Y Y Y Y 100.0
5525 +7 Y Y Y Y ¥, Y Y Y Y Y 100.0
5530 +8 Y Y Y Y Y Y Y Y Y Y 100.0
5535 +9 Y Y Y Y Y Y Y Y Y Y 100.0
5540 +10 Y Y Y Y Y Y Y Y Y Y 100.0
5545 +11 Y Y Y Y Y Y Y Y Y Y 100.0
5550 +12 Y Y Y Y Y Y Y 7 Y Y 100.0
5555 -22 Y Y Y Y Y Y Y Y Y Y 100.0
5560 -21 Y Y Y Y Y Y Y Y Y Y 100.0
5565 -20 Y Y Y Y Y Y Y Y Y Y 100.0
5567 -19 Y Y Y Y Y Y Y Y Y Y 100.0
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5568 -18 Y Y Y Y Y Y Y Y Y Y 100.0
5569 -17 Y Y Y Y Ve Y Y Y Y Y 100.0 FH
5570 -16 ., Y Y Y Y Y Y Y Y Y 100.0
Result:True
IEEE 802.11be_160
Rate
Frequency(MHz) | Fc 1 2 3 4 5 6 7 8 9 10 (%) FH/FL
5560 -12 Y Y Y Y Y Y Y Y Y Y | 100.0
5561 -11 Y Y Y Y Y Y Y Y Y Y | 100.0 FL
5562 -10 Y Y Y Y Y Y Y Y Y Y 100.0
5563 -9 Y Y Y Y Y Y Y Y Y Y 100.0
5564 -8 Y Y Y Y Y Y Y Y Y Y 100.0
5565 -7 Y Y Y Y Y Y Y Y Y Y 100.0
5566 -6 Y Y Y Y Y Y Y Y Y Y 100.0
5567 -5 Y Y Y Y Y Y Y Y Y Y | 100.0
5568 +0 Y Y Y Y N Y Y Y Y Y | 100.0
5569 +5 Y Y Y Y Y Y Y Y Y Y | 100.0
5570 +6 Y Y Y Y Y Y Y Y Y Y | 100.0
5571 +7 Y Y Y Y. Y Y Y Y Y Y | 100.0
5572 +8 Y Y Y Y Y Y e Y Y Y | 100.0
5573 +9 Y Y Y Y Y Y Y Y Y Y 100.0
5574 +10 Y Y Y Y Y Y Y Y Y Y 100.0
5575 +11 Y Y Y Y Y Y Y Y N Y 100.0
5576 +12 Y Y Y Y Y Y Y Y Y Y 100.0
5577 -22 Y Y Y Y Y Y Y Y Y Y | 100.0
5578 -21 Y Y Y Y Y Y Y Y Y Y 100.0
5579 -20 Y Y Y Y Y Y Y Y Ye Y | 100.0
5580 -19 Y Y Y Y Y Y Y Y Y Y | 100.0
5581 -18 Y Y Y Y i Y Y Y Y Y | 100.0
5582 -17 Y Y Y Y Y Y Y Y Y Y | 100.0 FH
5583 -16 Y X Y Y Y Y Y Y Y Y | 100.0
Result:True
Conclusion: The result complies with the regulatory requirements.
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3.8.10.Test Result of Channel Availability Check (CAC)

Test Limit:

(1).The EUT shall perform a Channel Availability Check to ensure that there is no radar operating on
the channel. After power-up sequence, receive at least 1 minute on the intended operating frequency.
(2).In beginning of the Channel Availability Check (CAC) Time, radar is detected on this channel, select
another intended channel and perform a CAC on that channel.

(3).In the end of Channel Availability Check (CAC) Time, radar is detected on this channel, select

another intended channel and perform a CAC on that channel.

Test Procedure:

Channel Availability Check :

(1).The U-NII devices will be powered on and be instructed to operate on the appropriate U-NI|
Channel that must incorporate DFS functions. At the same time the EUT is powered on, the
spectrum analyzer will be set to zero span mode with a 3 MHz RBW and 3 MHz VBW on the

Channel occupied by the radar (Chr) with a 2.5 minute sweep time. The spectrum analyzer’'s

sweep will be started at the same time power is applied to the U-NII device.

(2).The EUT should not transmit any beacon or data transmissions until at least 1 minute after the
completion of the power-on cycle.

(3).Confirm that the EUT initiates transmission on the channel. Measurement system showing its
nominal noise floor is marker1.

Beginning of the Channel Availability Check Time:

(1).The steps below define the procedure to verify successful radar detection on the selected
Channel during a period equal to the Channel Availability Check Time and avoidance of

operation on that Channel when a radar Burst with a level equal to the DFS Detection Threshold
occurs at the beginning of the Channel Availability Check Time

(2).The EUT is in completion power-up cycle (from TO to T1). T1 denotes the instant when the EUT
has completed its power-up sequence. The Channel Availability Check Time commences at
instant T1 and will end no sooner than T1 + 60 seconds. A single Burst of one of Short Pulse
Radar Types 0-4 at DFS Detection Threshold will commence within a 6 second window

starting at T1.

(3).Visual indication on the EUT of successful detection of the radar Burst will be recorded and
reported. Observation of emissions will continue for 2.5 minutes after the radar Burst has been
generated. Verify that during the 2.5 minutes measurement window no EUT transmissions

occurred.

End of the Channel Availability Check Time:

(1).The steps below define the procedure to verify successful radar detection on the selected

Channel during a period equal to the Channel Availability Check Time and avoidance of
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operation on that Channel when a radar Burst with a level equal to the DFS Detection Threshold
occurs at the beginning of the Channel Availability Check Time.

(2).The EUT is powered on at TO. T1 denotes the instant when the EUT has completed its power-up
sequence. The Channel Availability Check Time commences at instant T1 and will end no
sooner thanT1 + 60 seconds. A single Burst of one of Short Pulse Radar Types 0-4 at DFS
Detection Threshold will commence within a 6 second window starting at T1+ 54

seconds.

(3).Visual indication on the EUT of successful detection of the radar Burst will be recorded and
reported. Observation of emissions will continue for 2.5 minutes after the radar Burst has been
generated. Verify that during the 2.5 minutes measurement window no EUT transmissions
occurred.
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Test Result:

Initial Channel Availability Check Time Result

Modulation mode | Frequency | Radar Test P%v;ce;;"(;on CAC Time Observation Time
(MHz) (MHz) Signa (sec) (sec) (min)
802.11be20 5260 N/A 61.3 60 6
4 ”
Channel Availability Check Time Result
Beginning End CAC of
Modulation mode | Frequency | Radar Test | CAC of Timing | Timing of radar | DFS Triggered
(MHz) (MHz) Signa of radar burst burst (Yes/No)
(sec) (sec)
802.11be20 5260 0 5 55 Yes

beginning of the Channel Availability Check Time

Charnel Availability Check

2000 o0 o =00 ot 12com 140000

the end of the Channel Availability Check Time

Ghannel Availability Check
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Initial Channel Availability Check Time Result

Modulation mode | Frequency | Radar Test FOREe CAC Time Observation Time
(MHz) (MHz) Signa ek (sec) (min)
(sec)
802.11be40 5670 N/A 61.10 60 6
il
Channel Availability Check Time Result
Beginning End CAC of
Modulation mode | Frequency | Radar Test | CAC of Timing | Timing of radar | DFS Triggered
(MHz) (MHz) Signa of radar burst burst (Yes/No)
(sec) (sec)
802.11be40 5670 0 2 57 Yes

beginning of the Channel Availability Check Time

the end of the Channel Availability Check Time

Channe| Availabil ity Check

CAL end
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Initial Channel Availability Check Time Result

Modulation mode | Frequency | Radar Test FOREe CAC Time Observation Time
(MHz) (MHz) Signa ek (sec) (min)
(sec)
802.11be80 5290 N/A 62.0 60 6
Channel Availability Check Time Result
Beginning End CAC of
Modulation mode | Frequency | Radar Test | CAC of Timing | Timing of radar | DFS Triggered
(MHz) (MHz) Signa of radar burst burst (Yes/No)
(sec) (sec)
802.11be80 5290 0 2 57 Yes

beginning of the Channel Availability Check Time

Channe| Availabil ity Check

G beg n

the end of the Channel Availability Check Time

Channe! hvailabil ity Check

CAL end
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Initial Channel Availability Check Time Result

Modulation mode | Frequency | Radar Test FerEen CAC Time Observation Time
(MHz) (MHz) Signa ek (sec) (min)
(sec)
802.11be160 5250 N/A 65.87 60 6
e
Channel Availability Check Time Result
Beginning End CAC of
Modulation mode | Frequency | Radar Test | CAC of Timing | Timing of radar | DFS Triggered
(MHz) (MHz) Signa of radar burst burst (Yes/No)
(sec) (sec)
802.11be160 5250 0 5 55 Yes

beginning of the Channel Availability Check Time

the end of the Channel Availability Check Time

Channe| Availabil ity Check

Do channet A labil iy Gmes Time: s |
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3.8.11.Test Result of Channel Move Time and Channel Closing Transmission Time
Test Limit:

The EUT has In-Service Monitoring function to continuously monitor the radar signals. If the radar is
detected, must leave the channel (Shutdown). The Channel Move Time to cease all transmissions
on the current channel upon detection of a Radar Waveform above the DFS Detection Threshold
within 10 sec. The total duration of Channel Closing Transmission Time is 260ms, consisting of data
signals and the aggregate of control signals, by a U-NIl device during the Channel Move Time. The
Non-Occupancy Period time is 30 minute during which a Channel will not be utilized after a Radar

Waveform is detected on that Channel.

Test Procedure:

(1).The test should be performed with Radar Type 0. The measurement timing begins at the end of
the Radar Type 0.

(2).When the radar burst with a level equal to the DFS Detection Threshold + 1dB is generated on
the Operating Channel of the U-NII device. A U-NII device operating as a Master Device will
associate with the Client Device at Channel. Stream the MPEG test file from the Master Device

to the Client Device on the selected Channel for the entire period of the test. At time TO the

Radar Waveform generator sends a Burst of pulses for each of the radar types at Detection
Threshold .

(3).Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.
Measure and record the transmissions from the EUT during the observation time (Channel Move
Time)

(4).Measurement of the aggregate duration of the Channel Closing Transmission Time method.
With the spectrum analyzer set to zero span tuned to the center frequency of the EUT operating
channel at the radar simulated frequency, peak detection, and max hold, the dwell time per bin is
given by: Dwell (1.5ms) = S (12 sec) / B (8000); where Dwell is the dwell time per spectrum
analyzer sampling bin, S is the sweep time and B is the number of spectrum analyzer sampling
bins. An upper bound of the aggregate duration of the intermittent control signals of Channel
Closing Transmission Time is calculated by: C = N X Dwell; where C is the Closing Time, N is

the number of spectrum analyzer sampling bins showing a U-NII transmission and Dwell is the
dwell time per bin.

(5).Measure the EUT for more than 30 minutes following the channel close/move time to verify that

the EUT does not resume any transmissions on this Channel.
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Test Result:
Channel Move Time and Channel Closing Transmission Time
Test Frequency Requirement Measurement Level Limit
5290MHz Channel Closing Transm'ission Time 0.020s <0.26s
Channel Move Time 1.16s <10s
Channel Closing Transmission Time 0.0036s <0.26s
5530MHz -
Channel Move Time 0.432s <10s
Mode: 802.11be 80
Radar Type 0: 80MHz/5290MHz

Channel shut down
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Non-occupancy Period-Elapse time 30minutes

Mode: 802.11be80
Radar Type 0: 80MHz/5530MHz
Channel shut down
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Non-occupancy Period-Elapse time 30minutes

RESULT: PASS
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Channel Move Time and Channel Closing Transmission Time

Test Frequency Requirement Measurement Level Limit
5250MHz Channel Closing Transm'ission Time 0.058s <0.26s
Channel Move Time 3.2s <10s
Channel Closing Transmission Time 0.064s <0.26s
5570MHz ;
Channel Move Time 0.4s <10s
Mode: 802.11be 160
Radar Type 0: 160MHZz/5250MHz

Channel shut down
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Non-occupancy Period-Elapse time 30minutes

Mode: 802.11be160
Radar Type 0: 80MHz/5570MHz
Channel shut down
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Non-occupancy Period-Elapse time 30minutes

RESULT: PASS
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3.8.12.Test Result of Statistical Performance Check

Test Limit:

The minimum percentage of successful detection requirements found in below table when a radar
burst with a level equal to the DFS Detection Threshold + 1dB is generated on the Operating
Channel of the U-NII device (In- Service Monitoring).

Radar Typk.a Minimum Number of Trails Detection Probability
0 30 Pd > 60%
1 30(15 of test A and 15 of test B) Pd > 60%
2 30 Pd > 60%
3 30 Pd > 60%
4 30 Pd > 60%
Aggregate (Radar Types 1-4) 120 Pd > 80%
5 30 Pd > 80%
6 30 Pd > 70%

The percentage of successful detection is calculated by:

(Total Waveform Detections / Total Waveform Trails) * 100 = Probability of Detection Radar
Waveform In addition an aggregate minimum percentage of successful detection across all Short
Pulse Radar Types 1-4 is required and is calculated as follows: (Pd1 + Pd2 + Pd3 + Pd4) / 4

Test Procedure:

(1).Stream the MPEG test file from the Master Device to the Client Device on the test Channel for
the entire period of the test.

(2).At time TO the Radar Waveform generator sends the individual waveform for each of the Radar
Types 1-6, at levels equal to the DFS Detection Threshold, on the Operating Channel.

(3).Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for
duration greater than 10 seconds for Short Pulse Radar Types 0 to ensure detection occurs.
(4).Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for
duration greater than 22 seconds for Long Pulse Radar Type 5 to ensure detection occurs.

(5).The device can utilize a test mode to demonstrate when detection occurs to prevent the need to
reset the device between trial runs.

(6).The Minimum number of trails, minimum percentage of successful detection and the average
minimum percentage of successful detection are found in below table.
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Test Result:

IEEE 802.11be_20
802.11be_5260MHz/20MHz

Result of Statistical Performance Check

Trial Number Type 1 Type 2 Type 3 Type 4 Type 5 Type 6

1 Y Y Y Y Y Y

2 Y Y Y Y Y Y

3 Y Y Y Y Y Y

4 Y Y Y Y Y Y

5 Y Y Y Y Y Y

6 Y Y Y Y Y Y

7 Y Y Y Y Y Y

8 Y Y Y \¢ Y Y

9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y Y Y Y Y
12 Y Y Y Y Y Y
13 Y Y Y Y Y Y
14 Y Y Y Y Yi Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y Y Y Y Y Y
18 Y Y Y Y Y Y
19 Y Y Y Y Y Y
20 Y Y Y Y Y Y
21 Y Y Y Y Y Y
22 Y Y Y Y Y Y
23 Y Y Y Y Y Y
24 Y Y Y Y Y Y
25 Y Y Y Y Y Y
26 Y Y Y Y Y Y
27 Y Y Y Y Y Y
28 Y Y Y Y Y Y
29 Y Y Y Y Y Y
30 Y Y Y Y Y Y

Trial of
) 30/30 30/30 30/30 30/30 30/30 30/30
Detection
Probability
(%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Limit (%) 260% 260% 260% 260% 280% 270%
Average Probability of Radar Type 1~4 (%)
Average Probability of Radar Type 1~4 (%) Limit(%)
100.0% =280%
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IEEE 802.11be_40
802.11be_5270MHz/40MHz
Result of Statistical Performance Check

Trial Number Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
Y Y
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<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|<|<|<|<|<|=<|=<|<|<|=<|=<|<|[=<]|=<|=<

N
©

30
Trial of

<
<
<
<
<
<

) 30/30 30/30 30/30 30/30 30/30 30/30
Detection

Probability
(%)
Limit (%) 260% 260% 260% 260% 280% 270%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Average Probability of Radar Type 1~4 (%)
Average Probability of Radar Type 1~4 (%) Limit(%)
100.0% 280%
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IEEE 802.11be_80
802.11be_5530MHz/80MHz
Result of Statistical Performance Check

Trial Number Type 1 Type 2 Type 3 Type 4 Type 5 Type 6

1 Y Y Y Y Y Y

2 Y Y Y Y Y Y

3 Y Y Y Y A Y

4 Y Y Y Y Y Y

5 Y Y e Y Y Y

6 Y Y Y Y Y Y

7 Y Y Y Y Y Y

8 Y Y Y h¢ Y Y

9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y Y Y Y Y
12 Y Y Y Y Y Y
13 Y Y Y Y Y Y
14 Y Y Y Y Y Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y Y Y Y Y Y
18 Y Y Y Y Y Y
19 Y Y Y Y Y Y
20 Y Y Y Y Y Y
21 Y Y Y Y Y Y
22 Y Y Y Y Y Y
23 Y Y Y Y Y Y
24 Y Y Y Y Y Y
25 Y Y Y Y Y Y
26 Y Y Y Y Y Y
27 Y Y Y Y Y Y
28 Y Y Y Y Y Y
29 Y Y Y Y Y Y
30 Y Y Y Y Y Y

Trial of
) 30/30 30/30 30/30 30/30 30/30 30/30
Detection
Probability
(%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Limit (%) 260% 260% 260% 260% 280% 270%
Average Probability of Radar Type 1~4 (%)
Average Probability of Radar Type 1~4 (%) Limit(%)
100.0% 280%
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IEEE 802.11be_160
802.11be_5570MHz/160MHz
Result of Statistical Performance Check

Trial Number Type 1 Type 2 Type 3 Type 4 Type 5 Type 6

1 Y Y Y Y Y Y

2 Y Y Y Y Y Y

3 Y Y Y Y A Y

4 Y Y Y Y Y Y

5 Y Y e Y Y Y

6 Y Y Y Y Y Y

7 Y Y Y Y Y Y

8 Y Y Y h¢ Y Y

9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y Y Y Y Y
12 Y Y Y Y Y Y
13 Y Y Y Y Y Y
14 Y Y Y Y Y Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y Y Y Y Y Y
18 Y Y Y Y Y Y
19 Y Y Y Y Y Y
20 Y Y Y Y Y Y
21 Y Y Y Y Y Y
22 Y Y Y Y Y Y
23 Y Y Y Y Y Y
24 Y Y Y Y Y Y
25 Y Y Y Y Y Y
26 Y Y Y Y Y Y
27 Y Y Y Y Y Y
28 Y Y Y Y Y Y
29 Y Y Y Y Y Y
30 Y Y Y Y Y Y

Trial of
) 30/30 30/30 30/30 30/30 30/30 30/30
Detection
Probability
(%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Limit (%) 260% 260% 260% 260% 280% 270%
Average Probability of Radar Type 1~4 (%)
Average Probability of Radar Type 1~4 (%) Limit(%)
100.0% 280%
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Test waveform are as follows:
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