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History of this test report

Report No. Version Description Issue Date
FZ191106001-01 01 Initial issue of report Dec. 30, 2019
FZ191106001-01 02 Correct the company name of lab in cover page Jan. 22, 2020
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Summary of Test Result

Report Ref Std. Test Items Result Remark
Clause Clause (PASS/FAIL)

3.2 7.8.1 U-NII Detection Bandwidth Pass -
3.3 7.8.2 Channel Availability Check Time Pass -
Channel Move Time Pass -
3.4 7.8.3 Channel Closing Transmission Time Pass -
Non-Occupancy Period Test Pass -
35 7.8.4 Statistical Performance Check Pass -

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and
the manufacturer takes all the responsibilities for the accuracy of product specification.
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1 General Description
1.1 Feature of Equipment Under Test

Wi-Fi 2.4GHz 802.11b/g/n and Wi-Fi 5GHz 802.11a/n/ac
Product Specification subjective to this standard

Antenna Type WLAN: PIFA Antenna

SW Version FP231E-v6.0-build5509

1.2 Modification of EUT

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

1.3 Testing Site

Test Site Sporton International (USA) Inc.

1175 Montague Expressway, Milpitas, CA 95035

Test Site Location | 0 48 9043300

Sporton Site No.

Test Site No.
DFS01-CA

1.4 Applied Standards

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

+ FCC Part 15 Subpart E

+ FCC KDB 905462 D02 UNIlI DFS Compliance Procedures New Rules v02

+ FCC KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02

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

during the test.

1.5 Support Unit used in test configuration and system

Item [Equipment |Trade Name [Model Name FCC ID HW / FW Version [Power Cord
AC I/P:
1. [Notebook  |MsI MS-1615 PD93165NG  |N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m
TEL : 408 9043300 Page Number :50f70
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2 Requirements and Parameters for DFS Test

2.1 Summary of Dynamic Frequency Selection Test

5250-5350 MHz

UNII Description Limit
Channel Availability Check Time > 60sec
0, - 0,
U-NII Detection Bandwidth > 10.0/(.’ of the U-NII 99/.0
transmission power bandwidth
Type 1,2,3,4 >= 60%
Statistical Performance Check Type 1~4 and 5 >= 80%
U-NII Band 2-A Type 6 >= 70%

Channel Move Time

<10 sec

Channel Closing Transmission Time

<200 ms +
aggregate of 60 ms
over remaining 10 s period

Non-Occupancy Period Test

> 30 minutes

U-NII Band 2-C
5470-5725 MHz

Channel Availability Check Time

> 60sec

U-NII Detection Bandwidth

> 100% of the U-NIl 99%
transmission power bandwidth

Statistical Performance Check

Type 1,2,3,4 >= 60%
Type 1~4 and 5 >= 80%
Type 6 >=70%

Channel Move Time

<10 sec

Channel Closing Transmission Time

<200 ms +
aggregate of 60 ms
over remaining 10 s period

Non-Occupancy Period Test

> 30 minutes
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2.2 Applicability of DFS Requirements

EUT is considered as a master device.

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

Operational Mode
. Client Client With
Requirement
Master Without Radar Radar
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

TEL : 408 9043300 Page Number 1 70f70
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Table 2: Applicability of DFS requirements during normal operation

Operational Mode
Requirement Client Client
Master Without Radar With Radar
Detection Detection
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes
U-NII Detection Bandwidth Yes Not required Yes
Client Beacon Test N/A Yes Yes

Operational Mode

Additional requirements for devices Master or ali
lent
with multiple bandwidth modes Client With ] .
) Without Radar Detection
Radar Detection
U-NII Detection Bandwidth and All BW modes )
o Not required
Statistical Performance Check must be tested
. ) ) Test using the widest
Channel Move Time and Channel Test using widest BW .
) o . ) BW mode available
Closing Transmission Time mode available .
for 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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2.3 DFS Detection Thresholds

Table 3 below provides the DFS Detection Thresholds for Master Devices as well as Client Devices

incorporating In-Service Monitoring.

Table 3: DFS Detection Thresholds for Master Devices

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

spectral density requirement

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

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission waveforms 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.

Note 3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DO1.

The radar Detection Threshold, lowest antenna gain is the parameter of Interference radar DFS
detection threshold, The Interference Detection Threshold is the (-64dBm).
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2.4 DFS Response requirement values

Table 4 provides the response requirements for Master and Client Devices incorporating DFS.

Table 4. DFS Response Requirement Values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds See Note 1.
Channel Closing Transmission Time 200 milliseconds + an aggregate of 60 milliseconds over
remaining 10 second period. See Notes 1 and 2.
U-NII Detection Bandwidth Minimum 100% of the 99% power bandwidth See Note 3.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with
Radar Type 0. The measurement timing begins at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate Channel changes (an aggregate of 60 milliseconds) during the remainder of the 10 second
period. The aggregate duration of control signals will not count quiet periods in between
transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type O is used and for each

frequency step the minimum percentage of detection is 90%. Measurements are performed with no

data traffic.
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2.5 Short Pulse Radar Test Waveforms

Radar Type 0 was used in the evaluation of the Client device for the purpose of measuring the Channel

Move Time and the Channel Closing Transmission Time.

Minimum
Pulse
Radar ; Percentage of Minimum
Width PRI (usec) Number of Pulses ;
Type Successful Trials
(usec) .
Detection
0 1 1428 18 See Note 1. See Note 1.
Test A 360
1 1 Roundup ) 60% 30
Test B 19-10°
PRI‘[!NCL‘
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth test,
channel move time, and channel closing time tests.

Test A: 15 unique PRI values randomly selected from the list of 23 PRI values in Table 5a

Test B: 15 unique PRI values randomly selected within the range of 518-3066 usec, with a minimum
increment of 1 psec, excluding PRI values selected in Test A

A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through 4.
If more than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each additional
waveform must also be unique and not repeated from the previous waveforms.

If more than 30 waveforms 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 waveforms in Tests

Aor B.

The aggregate is the average of the percentage of successful detections of short pulse radar types 1-4.
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Table 5a - Pulse Repetition Intervals Values for Test A
Pulse Repetition Pulse Repetition Pulse Repetition
Frequency Frequency Interval
Number (1 to 23) | (Pulses Per Second) | (Microseconds)

1 1930.5 518

2 1858.7 538

3 1792.1 558

4 1730.1 578

5 1672.2 598

6 1618.1 618

7 1567.4 638

8 1519.8 658

9 1474.9 678

10 1432.7 698

11 1392.8 718

12 1355.0 738

13 1319.3 758

14 1285.3 778

15 1253.1 798

16 1222.5 818

17 1193.3 838

18 1165.5 858

19 1139.0 878

20 1113.6 898

21 1089.3 918

22 1066.1 938

23 326.2 3066
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2.6 Long Pulse Radar Test Waveform

Pulse Chir Number of Minimum
Radar : : P Number | Percentage of | Minimum
Width | Width PRI (usec) | Pulses per .
Type (usec) | (MHz) Burst of Bursts Successful Trials
H Detection
5 50-100 5-20 1000-2000 1-3 8-20 80% 30

The parameters for this waveform are randomly chosen. Thirty uniqgue waveforms are required for the
Long Pulse radar test signal. If more than 30 waveforms are used for the Long Pulse radar test signal,
then each additional waveform must also be unique and not repeated from the previous waveforms.
Each waveform is defined as follows:

Note: The center frequency for each of the 30 trials of the Bin 5 radar shall be randomly selected within
80% of the Occupied Bandwidth.

(1) The transmission period for the Long Pulse Radar test signal is 12 seconds.

(2) There are a total of 8 to 20 Bursts in the 12 second period, with the number of Bursts being
randomly chosen. This number is Burst_Count.

(3) Each Burst consists of 1 to 3 pulses, with the number of pulses being randomly chosen. Each Burst
within the 12 second sequence may have a different number of pulses.

(4) The pulse width is between 50 and 100 microseconds, with the pulse width being randomly chosen.
Each pulse within a Burst will have the same pulse width. Pulses in different Bursts may have
different pulse widths.

(5) 5) Each pulse has a linear frequency modulated chirp between 5 and 20 MHz, with the chirp width
being randomly chosen. Each pulse within a transmission period will have the same chirp width.
The chirp is centered on the pulse. For example, with a radar frequency of 5300 MHz and a 20 MHz
chirped signal, the chirp starts at 5290 MHz and ends at 5310 MHz

(6) If more than one pulse is present in a Burst, the time between the pulses will be between 1000 and
2000 microseconds, with the time being randomly chosen. If three pulses are present in a Burst,
the time between the first and second pulses is chosen independently of the time between the
second and third pulses.

(7) The 12 second transmission period is divided into even intervals. The number of intervals is equal
to Burst_Count. Each interval is of length (12,000,000 / Burst_Count) microseconds. Each interval
contains one Burst. The start time for the Burst, relative to the beginning of the interval, is between
1 and [(12,000,000 / Burst_Count) — (Total Burst Length) + (One Random PRI Interval)]
microseconds, with the start time being randomly chosen. The step interval for the start time is 1

microsecond. The start time for each Burst is chosen independently.
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A representative example of a Long Pulse radar test waveform:

1)
(2)
3)
(4)
()
(6)
(7)

The total test signal length is 12 seconds.

8 Bursts are randomly generated for the Burst_Count.

Burst 1 has 2 randomly generated pulses.

The pulse width (for both pulses) is randomly selected to be 75 microseconds.

The PRI is randomly selected to be at 1213 microseconds.

Bursts 2 through 8 are generated using steps 3 — 5.

Each Burst is contained in even intervals of 1,500,000 microseconds.

The starting location for

Pulse 1, Burst 1 is randomly generated (1 to 1,500,000 minus the total Burst 1 length + 1 random

PRI interval) at the 325,001 microsecond step. Bursts 2 through 8 randomly fall in successive

1,500,000 microsecond intervals (i.e. Burst 2 falls in the 1,500,001 — 3,000,000 microsecond

range).

Bursts = 8~20

.-—_

Burst Interval = 12 [ Bursts

Pulses = 1~3
Pulse Width = 50~100 us PRI = 1000-~2000 us
Chirp Width = 5~20 MHz 2=
b = ke b e sl e
A I o ] A T E S
- T B H H H H H H e = o= [ I B B
R T B i i i i i i i1 i
[ T B I I 1 1 1 I I TR
[ T B I I 1 1 1 I I S T I
10 H i - - - i i O A
i I ii L i i i b il }- Pond L L
I- 12 sec - I
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2.7 Frequency Hopping Radar Test Waveform

Pulse Hopping Minimum
Radar . PRI Pulses per Hopping | Sequence | Percentage of | Minimum
Width .
Type (usec) Hop Rate (kHz) Length Successful Trials
(Hsec) .
(msec) Detection
6 1 333 9 0.333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform. The
hopping sequence is different for each waveform and a 100-length segment is selected from the
hopping sequence defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer
frequencies from 5250 — 5724 MHz. Next, the frequency that was just chosen is removed from the
group and a frequency is randomly selected from the remaining 474 frequencies in the group. This
process continues until all 475 frequencies are chosen for the set. For selection of a random frequency,
the frequencies remaining within the group are always treated as equally likely.

Pulses =9 /
PRI=333us/ / eee oz fi o

_—— e e =

e . L

R L L T N R T L T

ezt Frequency = 5250 MHz

-

Burst Length (Sequence length) = 300 ms
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3 Calibration Setup and DFS Test Results
3.1 Calibration of Radar Waveform

3.1.1 Radar Waveform Calibration Procedure

The Interference Radar Detection Threshold Level is -64 dBm that had been taken into account the
output power range and antenna gain. The following equipment setup was used to calibrate the
conducted Radar Waveform. A vector signal generator was utilized to establish the test signal level for
radar type 0~6. During this process there were 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 3 MHz to measure the radar waveform. The vector signal
generator amplitude was set so that the power level measured at the spectrum analyzer was -64 dBm.
Capture the spectrum analyzer plots on radar waveform.

3.1.2Conducted Calibration Setup

| &

MPEG Server
Radar Antenna

Master

= |t

-

Spectrum Analyzer

Monitor Antenna

A i

a Radar
- - Generator

3.1.3Calibration Deviation

There is no deviation with the original standard.
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3.1.4Radar Waveform Calibration Result
<20MHz / 5300MHz>

Radar Type 1

Radar Type 2

Spectrum | 2 Spectrum -
Ref Level -18.96 dBm Offset -8.96 d& & RBW 3 MHz Ref Level -18.96 dBm Offset -8.96 d& & RBW 3 MHz
o Att 0dB & SWT 70 ms VBW 3 MHz o Att 0dB & SWT 10 ms VBW 3 MHz
SGL TRG:EXT SGL TRG:EXT
@ 1Pk Clrw @ 1Pk Clrw
~30 d ~30 d
-40 d -40 d
-50 di -50 di
-60 -60
D1 -64.000 dBmr D1 -64.000 dBmy
70 -70
by i AL At 25y
"y " (19 i
W e oo bl g RIS LH L AR 8 W OO S e ey
-80 -80
-100 d -100 di
-110 di -110 di
CF 5.3 GHz 691 pts 7.0 ms/ CF 5.3 GHz 691 pts 1.0 ms/
™ ™" W
L J1 )j Ready IO ) Cre i L JU Ready IO ) ase

Date: 6, DEC.201$ 09.03:30

Date: 6. DEC 2019 09.05.06

Radar Type 3

Radar Type 4

Spectrum I r‘%’ Spectrum I r‘%’
Ref Level -18.96 dBm Offset -8.96 dB & RBW 3 MHz Ref Level -18.96 dBm Offset -8.96 dB & RBW 3 MHz

o Att 0dB & SWT 10 ms VBW 3 MHz o Att 0dB & SWT 10 ms VBW 3 MHz

SGL TRG:EXT SGL TRG:EXT

@ 1Pk Clrw @ 1Pk Clrw

-30 d -30 d

-40 d -40 d

-50 -50

-60 di -60 di

D1 -64.000 dBrmy D1 -64.000 dBmy

70 -70

-80 - - -80 7
bl it o0 kb e A AMan L A ANy b b g bdmoge Al A Mo gl ot Ut A o oy inbsi el Uty

-90 -80

~100 di ~100 di

-110 di -110 di

CF 5.3 GHz 691 pts 1.0ms/ CF 5.3 GHz 691 pts 1.0ms/
r— = Ready  WANMARRAD WG ) A Ready  WANMARRAD WG
L J wasas | L J ouions )

Date: 6 DEC 2019 09.09.36

Date: 6. DEC 2019 09:10.54
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Single Burst of Radar Type 5

Single Burst of Radar Type 6

Spectrum | = Spectrum | =
Ref Level -18.96 dBm Offset -8.96 d& & RBW 3 MHz Ref Level -18.96 dBm Offset -8.96 d& & RBW 3 MHz
o Att 0dB & SWT 10 ms VBW 3 MHz o Att 0dB & SWT 10 ms VBW 3 MHz
SGL TRG:VID SGL TRG:VID
@ 1Pk Clrw @ 1Pk Clrw
~30 d ~30 d
-40 d -40 d
50 d -50d
60 -60
D1 -64.000 v D1 -6 dBrrv
o TRG 960 dBm: = 960 dam
-80 -80
Pk R FRPRSRTRTN VESSTITY WYY IPRTIY S PR NI I TSI SRPRENONS Ity ST S0 Y TRY ESTCPR RESYIRTI AT O 0 Y 0 R PR gl
-850 -850
-100 df ~100 di
-110 di =110 di
CF 5.3 GHz 691 pts 1.0 ms/ CF 5.3 GHz 691 pts 1.0 ms/
L il Ready  WANNNANAD W6 g | L il Ready  WANNNANAD W6 o
Date: 6 DEC 2018 09:13.18 Date: 6 DEC 2019 09.24.07
<40MHz / 5310MHz>
Radar Type 1 Radar Type 2
Spectrum l ng7:| Spectrum l ng7:|
Ref Level -18.96 dBm Offset -8.96 d8 & RBW 3 MHz Ref Level -18.96 dBm Offset -8.96 d8 & RBW 3 MHz
o Att 0dB & SWT 70 ms VBW 3 MHz o Att 0dB & SWT 10 ms VBW 3 MHz
SGL TRG:EXT SGL TRG:EXT
@ 1Pk Clrw @ 1Pk Clrw
=30 d ~30 d
-0 d -0 d
S0 -50
-60 d -60 d
D1 -64.000 dBrr D1 -64.000 dBrmr
70 -70
-;EE/‘\MW b aeran f Il R = TP 80 hk : x ;
: N i v ; et Akt ot oot dold s Uy Aoy bl il sl b
20.d8 50 o
-100 di -100 di
~110 di ~110 di
CF 5.31 GHz 691 &s 7.0ms/ CF 5.31 GHz 691 &s 1.0ms/
L )i Ready [TTITITITE ) -,,,“m,,,“ y L )i Ready u._“-" u"_m'-mmw y
Date: 6 DEC 2019 09.03.52 Date: 6 DEC 2015 09.08.47
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<80MHz / 5290MHz>

Radar Type 1
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Radar Type 4
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3.2 U-NII Detection Bandwidth

3.2.1Limit of U-NII Detection Bandwidth

The U-NII Detection Bandwidth shall contain minimum 100% of the 99% power bandwidth.
During the U-NII Detection Bandwidth detection test, radar type 0 is used and for each frequency step
the minimum percentage of detection is 90%. Measurements are performed with no data traffic.

3.2.2Test Procedures

(1) Adjust the equipment to produce a single burst of the Short Pulse Radar Type O at the center
frequency of the EUT Operating Channel at the specified DFS Detection Threshold level.

(2) Set the EUT up as a standalone device (no associated Client or Master, as appropriate) and no
traffic. Frame based systems will be set to a talk/listen ratio of 0%/100% during this test.

(3) 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-NII Detection Bandwidth criterion.

(4) Starting at the center frequency of the EUT operating Channel, increase the radar frequency in 5
MHz steps, repeating the above test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion specified in report clause 2.3. 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-NII Detection
Bandwidth criterion. Recording the detection rate at frequencies above FH is not required to
demonstrate compliance.

(5) Starting at the center frequency of the EUT operating Channel, decrease the radar frequency in 5
MHz steps, repeating the above test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion specified in report clause 2.3. Repeat this measurement in 1MHz
steps at frequencies 5 MHz above where the detection rate begins to fall. 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.

(6) The U-NII Detection Bandwidth is calculated as follows:

U-NII Detection Bandwidth = Frn— FL
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3.2.3Test Setup

MPEG Server
Radar Antenna

.l

Spectrum Analyzer

Monitor Antenna

a Radar
- - Generator

Cilemt

3.2.4Test Deviation

There is no deviation with the original standard.
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3.2.5Result of U-NII Detection Bandwidth

<Model>
<20MHz / 5500MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
Fc FrlFL
(MHz) 1 3 4 5 6 7 9 10 (%)
5489 -11 N N N N N N N N N N 0
5490 -10 Y Y Y Y Y Y Y Y Y Y 100 FL
5491 -9 Y Y Y Y Y Y Y Y Y Y 100
5492 -8 Y Y Y Y Y Y Y Y Y Y 100
5493 -7 Y Y Y Y Y Y Y Y Y Y 100
5494 -6 Y Y Y Y Y Y Y Y Y Y 100
5495 -5 Y Y Y Y Y Y Y Y Y Y 100
5500 0 Y Y Y Y Y Y Y Y Y Y 100
5505 +5 Y Y Y Y Y Y Y Y Y Y 100
5506 +6 Y Y Y Y Y Y Y Y Y Y 100
5507 +7 Y Y Y Y Y Y Y Y Y Y 100
5508 +8 Y Y Y Y Y Y Y Y Y Y 100
5509 +9 Y Y Y Y Y Y Y Y Y Y 100
5510 +10 Y Y Y Y Y Y Y Y Y Y 100 Fu
5511 +11 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5510 — 5490 = 20 MHz
EUT 99% Bandwidth = 17.8 MHz (Refer to channel 100)
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<40MHz / 5510MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) 12 345 s6]7 o [0 | o |
5489 -21 N N N N N N 0
5490 -20 Y Y Y Y Y Y Y Y Y Y 100 Fo
5491 -19 Y Y Y Y Y Y Y Y Y Y 100
5492 -18 Y Y Y Y Y Y Y Y Y Y 100
5493 -17 Y Y Y Y Y Y Y Y Y Y 100
5494 -16 Y Y Y Y Y Y Y Y Y Y 100
5495 -15 Y Y Y Y Y Y Y Y Y Y 100
5500 -10 Y Y Y Y Y Y Y Y Y Y 100
5505 -5 Y Y Y Y Y Y Y Y Y Y 100
5510 0 Y Y Y Y Y Y Y Y Y Y 100
5515 +5 Y Y Y Y Y Y Y Y Y Y 100
5520 +10 Y Y Y Y Y Y Y Y Y Y 100
5525 +15 Y Y Y Y Y Y Y Y Y Y 100
5526 +16 Y Y Y Y Y Y Y Y Y Y 100
5527 +17 Y Y Y Y Y Y Y Y Y Y 100
5528 +18 Y Y Y Y Y Y Y Y Y Y 100
5529 +19 Y Y Y Y Y Y Y Y Y Y 100
5530 +20 Y Y Y Y Y Y Y Y Y Y 100 Fu
5531 +21 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5530 — 5490 = 40 MHz
EUT 99% Bandwidth = 36.816 MHz (Refer to channel 102)
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<80MHz / 5530MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) il 2]34]s] 6]z o [0 o |
5489 -41 N N N N N N 0
5490 -40 Y Y Y Y Y Y Y Y Y Y 100 Fo
5491 -39 Y Y Y Y Y Y Y Y Y Y 100
5492 -38 Y Y Y Y Y Y Y Y Y Y 100
5493 -37 Y Y Y Y Y Y Y Y Y Y 100
5494 -36 Y Y Y Y Y Y Y Y Y Y 100
5495 -35 Y Y Y Y Y Y Y Y Y Y 100
5500 -30 Y Y Y Y Y Y Y Y Y Y 100
5505 -25 Y Y Y Y Y Y Y Y Y Y 100
5510 -20 Y Y Y Y Y Y Y Y Y Y 100
5515 -15 Y Y Y Y Y Y Y Y Y Y 100
5520 -10 Y Y Y Y Y Y Y Y Y Y 100
5525 -5 Y Y Y Y Y Y Y Y Y Y 100
5530 0 Y Y Y Y Y Y Y Y Y Y 100
5535 +5 Y Y Y Y Y Y Y Y Y Y 100
5540 +10 Y Y Y Y Y Y Y Y Y Y 100
5545 +15 Y Y Y Y Y Y Y Y Y Y 100
5550 +20 Y Y Y Y Y Y Y Y Y Y 100
5555 +25 Y Y Y Y Y Y Y Y Y Y 100
5560 +30 Y Y Y Y Y Y Y Y Y Y 100
5565 +35 Y Y Y Y Y Y Y Y Y Y 100
5566 +36 Y Y Y Y Y Y Y Y Y Y 100
5567 +37 Y Y Y Y Y Y Y Y Y Y 100
5568 +38 Y Y Y Y Y Y Y Y Y Y 100
5569 +39 Y Y Y Y Y Y Y Y Y Y 100
5570 +40 Y Y Y Y Y Y Y Y Y Y 100 Fu
5571 +41 N N N N N N N N N N 0
Detection Bandwidth = Fy — F. =5570 — 5490 = 80 MHz
EUT 99% Bandwidth = 77.106 MHz (Refer to channel 106)
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<Mode2>
<20MHz / 5300MHz>
Frequency Trial Number (Detection =Y, No Detection = N) Rate
(MHz) 12 345 s6]7 o [10 | o | "
5289 -11 N N N N N N 0
5290 -10 Y Y Y Y Y Y Y Y Y Y 100 Fo
5291 -9 Y Y Y Y Y Y Y Y Y Y 100
5292 -8 Y Y Y Y Y Y Y Y Y Y 100
5293 -7 Y Y Y Y Y Y Y Y Y Y 100
5294 -6 Y Y Y Y Y Y Y Y Y Y 100
5295 -5 Y Y Y Y Y Y Y Y Y Y 100
5300 0 Y Y Y Y Y Y Y Y Y Y 100
5305 +5 Y Y Y Y Y Y Y Y Y Y 100
5306 +6 Y Y Y Y Y Y Y Y Y Y 100
5307 +7 Y Y Y Y Y Y Y Y Y Y 100
5308 +8 Y Y Y Y Y Y Y Y Y Y 100
5309 +9 Y Y Y Y Y Y Y Y Y Y 100
5310 +10 Y Y Y Y Y Y Y Y Y Y 100 Fu
5311 +11 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5310 — 5290 = 20 MHz
EUT 99% Bandwidth = 17.931 MHz (Refer to channel 60)
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<40MHz / 5310MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) 12 345 s6]7 o [0 | o |
5289 -21 N N N N N N 0
5290 -20 Y Y Y Y Y Y Y Y Y Y 100 Fo
5291 -19 Y Y Y Y Y Y Y Y Y Y 100
5292 -18 Y Y Y Y Y Y Y Y Y Y 100
5293 -17 Y Y Y Y Y Y Y Y Y Y 100
5294 -16 Y Y Y Y Y Y Y Y Y Y 100
5295 -15 Y Y Y Y Y Y Y Y Y Y 100
5300 -10 Y Y Y Y Y Y Y Y Y Y 100
5305 -5 Y Y Y Y Y Y Y Y Y Y 100
5310 0 Y Y Y Y Y Y Y Y Y Y 100
5315 +5 Y Y Y Y Y Y Y Y Y Y 100
5320 +10 Y Y Y Y Y Y Y Y Y Y 100
5325 +15 Y Y Y Y Y Y Y Y Y Y 100
5326 +16 Y Y Y Y Y Y Y Y Y Y 100
5327 +17 Y Y Y Y Y Y Y Y Y Y 100
5328 +18 Y Y Y Y Y Y Y Y Y Y 100
5329 +19 Y Y Y Y Y Y Y Y Y Y 100
5330 +20 Y Y Y Y Y Y Y Y Y Y 100 Fu
5331 +21 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5330 — 5290 = 40 MHz
EUT 99% Bandwidth = 36.382 MHz (Refer to channel 62)
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<80MHz / 5290MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) 12 345 s6]7 o [0 o |
5249 -41 N N N N N N 0
5250 -40 Y Y Y Y Y Y Y Y Y Y 100 Fo
5251 -39 Y Y Y Y Y Y Y Y Y Y 100
5252 -38 Y Y Y Y Y Y Y Y Y Y 100
5253 -37 Y Y Y Y Y Y Y Y Y Y 100
5254 -36 Y Y Y Y Y Y Y Y Y Y 100
5255 -35 Y Y Y Y Y Y Y Y Y Y 100
5260 -30 Y Y Y Y Y Y Y Y Y Y 100
5265 -25 Y Y Y Y Y Y Y Y Y Y 100
5270 -20 Y Y Y Y Y Y Y Y Y Y 100
5275 -15 Y Y Y Y Y Y Y Y Y Y 100
5380 -10 Y Y Y Y Y Y Y Y Y Y 100
5285 -5 Y Y Y Y Y Y Y Y Y Y 100
5290 0 Y Y Y Y Y Y Y Y Y Y 100
5295 +5 Y Y Y Y Y Y Y Y Y Y 100
5300 +10 Y Y Y Y Y Y Y Y Y Y 100
5305 +15 Y Y Y Y Y Y Y Y Y Y 100
5310 +20 Y Y Y Y Y Y Y Y Y Y 100
5315 +25 Y Y Y Y Y Y Y Y Y Y 100
5320 +30 Y Y Y Y Y Y Y Y Y Y 100
5325 +35 Y Y Y Y Y Y Y Y Y Y 100
5326 +36 Y Y Y Y Y Y Y Y Y Y 100
5327 +37 Y Y Y Y Y Y Y Y Y Y 100
5328 +38 Y Y Y Y Y Y Y Y Y Y 100
5329 +39 Y Y Y Y Y Y Y Y Y Y 100
5330 +40 Y Y Y Y Y Y Y Y Y Y 100 Fu
5331 +41 N N N N N N N N N N 0
Detection Bandwidth = Fy — F. =5330 — 5250 = 80 MHz
EUT 99% Bandwidth = 76.932 MHz (Refer to channel 58)
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<20MHz / 5500MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) 12 345 s6]7 o [0 o |
5489 -11 N N N N N N 0
5490 -10 Y Y Y Y Y Y Y Y Y Y 100 Fo
5491 -9 Y Y Y Y Y Y Y Y Y Y 100
5492 -8 Y Y Y Y Y Y Y Y Y Y 100
5493 -7 Y Y Y Y Y Y Y Y Y Y 100
5494 -6 Y Y Y Y Y Y Y Y Y Y 100
5495 -5 Y Y Y Y Y Y Y Y Y Y 100
5500 0 Y Y Y Y Y Y Y Y Y Y 100
5505 +5 Y Y Y Y Y Y Y Y Y Y 100
5506 +6 Y Y Y Y Y Y Y Y Y Y 100
5507 +7 Y Y Y Y Y Y Y Y Y Y 100
5508 +8 Y Y Y Y Y Y Y Y Y Y 100
5509 +9 Y Y Y Y Y Y Y Y Y Y 100
5510 +10 Y Y Y Y Y Y Y Y Y Y 100 Fu
5511 +11 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5510 — 5490 = 20 MHz
EUT 99% Bandwidth = 17.887 MHz (Refer to channel 100)
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<40MHz / 5510MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) 12 345 s6]7 o [0 | o |
5489 -21 N N N N N N 0
5490 -20 Y Y Y Y Y Y Y Y Y Y 100 Fo
5491 -19 Y Y Y Y Y Y Y Y Y Y 100
5492 -18 Y Y Y Y Y Y Y Y Y Y 100
5493 -17 Y Y Y Y Y Y Y Y Y Y 100
5494 -16 Y Y Y Y Y Y Y Y Y Y 100
5495 -15 Y Y Y Y Y Y Y Y Y Y 100
5500 -10 Y Y Y Y Y Y Y Y Y Y 100
5505 -5 Y Y Y Y Y Y Y Y Y Y 100
5510 0 Y Y Y Y Y Y Y Y Y Y 100
5515 +5 Y Y Y Y Y Y Y Y Y Y 100
5520 +10 Y Y Y Y Y Y Y Y Y Y 100
5525 +15 Y Y Y Y Y Y Y Y Y Y 100
5526 +16 Y Y Y Y Y Y Y Y Y Y 100
5527 +17 Y Y Y Y Y Y Y Y Y Y 100
5528 +18 Y Y Y Y Y Y Y Y Y Y 100
5529 +19 Y Y Y Y Y Y Y Y Y Y 100
5530 +20 Y Y Y Y Y Y Y Y Y Y 100 Fu
5531 +21 N N N N N N N N N N 0

Detection Bandwidth = Fy — F. =5530 — 5490 = 40 MHz
EUT 99% Bandwidth = 36.208 MHz (Refer to channel 102)
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<80MHz / 5530MHz>
Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) il 2]34]s] 6]z o [0 o |
5489 -41 N N N N N N 0
5490 -40 Y Y Y Y Y Y Y Y Y Y 100 Fo
5491 -39 Y Y Y Y Y Y Y Y Y Y 100
5492 -38 Y Y Y Y Y Y Y Y Y Y 100
5493 -37 Y Y Y Y Y Y Y Y Y Y 100
5494 -36 Y Y Y Y Y Y Y Y Y Y 100
5495 -35 Y Y Y Y Y Y Y Y Y Y 100
5500 -30 Y Y Y Y Y Y Y Y Y Y 100
5505 -25 Y Y Y Y Y Y Y Y Y Y 100
5510 -20 Y Y Y Y Y Y Y Y Y Y 100
5515 -15 Y Y Y Y Y Y Y Y Y Y 100
5520 -10 Y Y Y Y Y Y Y Y Y Y 100
5525 -5 Y Y Y Y Y Y Y Y Y Y 100
5530 0 Y Y Y Y Y Y Y Y Y Y 100
5535 +5 Y Y Y Y Y Y Y Y Y Y 100
5540 +10 Y Y Y Y Y Y Y Y Y Y 100
5545 +15 Y Y Y Y Y Y Y Y Y Y 100
5550 +20 Y Y Y Y Y Y Y Y Y Y 100
5555 +25 Y Y Y Y Y Y Y Y Y Y 100
5560 +30 Y Y Y Y Y Y Y Y Y Y 100
5565 +35 Y Y Y Y Y Y Y Y Y Y 100
5566 +36 Y Y Y Y Y Y Y Y Y Y 100
5567 +37 Y Y Y Y Y Y Y Y Y Y 100
5568 +38 Y Y Y Y Y Y Y Y Y Y 100
5569 +39 Y Y Y Y Y Y Y Y Y Y 100
5570 +40 Y Y Y Y Y Y Y Y Y Y 100 Fu
5571 +41 N N N N N N N N N N 0
Detection Bandwidth = Fy — F. =5570 — 5490 = 80 MHz
EUT 99% Bandwidth = 76.064 MHz (Refer to channel 106)
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SPORTON LAB.

3.3 Channel Availability Check

3.3.1Limit of Channel Availability Check

The Initial Channel Availability Check Time tests that the EUT does not emit beacon, control, or data
signals on the test Channel until the power-up sequence has been completed and the U-NII device
checks for radar waveforms for one minute on the test Channel.

3.3.2Test Procedures of Initial Channel Availability Check Time

This test does not use any radar waveforms and only needs to be performed one time.

(1) The U-NII devices will be powered on and be instructed to operate on the appropriate U-NII
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.
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3.3.3Radar Burst at the Beginning of the Channel Availability Check Time

The steps below define the procedure to verify successful radar detection on the test 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 + 1 dB occurs at the beginning
of the Channel Availability Check Time. This is illustrated in Figure 15.

(1) The Radar Waveform generator and EUT are connected using the applicable test setup and the
power of the EUT is switched off.

(2) The EUT is powered on at TO. T1 denotes the instant when the EUT has completed its power-up
sequence (Tpower_up). The Channel Availability Check Time commences on Chr at instant T1
and will end no sooner than T1 + Tch_avail_check.

(3) Asingle Burst of one of the Short Pulse Radar Types 1-4 will commence within a 6 second
window starting at T1. An additional 1 dB is added to the radar test signal to ensure it is at or
above the DFS Detection Threshold, accounting for equipment variations/errors.

(4) Visual indication or measured results on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of Chr for EUT emissions will continue for 2.5 minutes after
the radar Burst has been generated.

(5) Verify that during the 2.5 minute measurement window no EUT transmissions occurred on Chr.
The Channel Availability Check results will be recorded.

Ty T
> Tchiavailicheck 77777 >
power_up 1
Power-Up ‘ : Y74 : -
J/ !
..................................... § I
Channel Channel *
Avazlabzlzly Availability Channel Availability Check on new channel e v t
: Check on Ch, i PP
Check V{4 P —>
J/ :
Injected
Radar : !
Burst rr 5 —>
/7
Radar
Detection {
(user interface) —
Transmissions
on innitial
channel (Ch,) {
(analyser) —>
e
Transmissions P
on new channel o I
(user interface) V{4 G >
J/

Figure 15: Example of timing for radar testing at the beginning of the Channel Availability Check Time
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3.3.4Radar Burst at the End of the Channel Availability Check Time

The steps below define the procedure to verify successful radar detection on the test 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 + 1dB occurs at the end of the
Channel Availability Check Time. This is illustrated in Figure 16.

(1) The Radar Waveform generator and EUT are connected using the applicable test setup and the
power of the EUT is switched off.

(2) The EUT is powered on at TO. T1 denotes the instant when the EUT has completed its power-up
sequence (Tpower_up). The Channel Availability Check Time commences on Chr at instant T1
and will end no sooner than T1 + Tch_avail_check.

(3) Asingle Burst of one of the Short Pulse Radar Types 1-4 will commence within a 6 second
window starting at T1 + 54 seconds. An additional 1 dB is added to the radar test signal to
ensure it is at or above the DFS Detection Threshold, accounting for equipment variations/errors.

(4) Visual indication or measured results on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of Chr for EUT emissions will continue for 2.5 minutes after
the radar Burst has been generated.

(5) Verify that during the 2.5 minute measurement window no EUT transmissions occurred on Chr.
The Channel Availability Check results will be recorded.

T, T,
4% e Ton avait ehe >
power_up i t
Power-Up ‘ rr ; ’r — »
/7 J/
Iy T S S
Channel il e ) .
Availability Channel Availability Check on Ch, i) Channel Avatlability Check onnew channel ;3 4 ;
Check i r LI
Injected
Radar ¢
Burst V74 e —
J/ J/
Radar :
Detection corork : ¢
(user interface) rr fi 7 —>
1/ : 7/
Transmissions
on innitial
channel (Ch,) /
(analyser) ’r Vs i —_—
/7 7/ :
Transmissions
on new channel
(user interface) /7 7/
/7 J/

Figure 16: Example of timing for radar testing towards the end of the Channel Availability Check Time
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3.3.5Test Setup

MPEG Server
Radar Antenna

.l

Spectrum Analyzer

Monitor Antenna

a Radar
- - Generator

Cilemt

3.3.6 Test Deviation

There is no deviation with the original standard.
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SPORTON LAB.

3.3.7Result of Channel Availability Check Time

<Model>
<80MHz / 5530MHz>

EUT Power up and
Initial Channel Availability Check Time

Spectrum | @
Ref Level -10.00 dBm @ RBW 3 MHz
o Att 0dB @ SWT 2005 @ VBW 3 MHz
SGL
[@ 17k Cirw

M2[1] ~72.40 dBm)|
- 134.69629 |
7 m1[1] -20.68 dBm)|
188.63629 s|

1

-100 df

CF 5.53 GHz 30000 pts 20.0s/
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 188.62629 5 -20.68 dBm
01 M 1 -60.0 s -51.28 d8
M2 1 134.62629 5 -72.40 dém

- T Ready  WRANMD we | eoon

L JL

Date: 6, DEC 2018 15:19.40

Radar Burst at the Beginning of Radar Burst at the End of
the Channel Availability Check Time the Channel Availability Check Time

Spectrum I ng7:| Spectrum I ng7:|
Ref Level -10.00 dBm @ RBW 3 MHz Ref Level -10.00 dBm @ RBW 3 MHz
o Att 0dB & SWT 200s @ VBW 3 MHz o Att 0dB & SWT 200s @ VBW 3 MHz
SGL SGL
@ 1Pk Clrw @ 1Pk Clrw
m2[1] 71.99 dBm)| m2[1] 71.85 dBm)|
20 134.62629 s 20 182.62629 s
G m1[1] 72.06 dBm) G m1[1] 72.38 dBm)
30 188.62629 s 30 188.62629 s
-40 dif -40 dif
50 df 50 df
-60 d -60 d
b i . ; ’ ks
-80 -80
~90 d ~90 d
-100 d8 -100 d8
CF 5.53 GHz 30000 pts 20.0s/ CF 5.53 GHz 30000 pts 20.0s/
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
1 1 188.62629 s -72.06 dém 1 188.62629 s -72.38 dém
D1, M1 1 -60.0 s -0.36 d& | D1, M1 1 -60.0 s 0.29 d&
M2 1 134.62629 s -71.99 dém M2 1 182.62629 s -71.85 dBm
N ————————— ~ ———————
L ji J Ready WHENENRNS W8 152354 7 L JU J Ready [TTTTTTTT 52750 7
Date: 6 DEC 2019 15:23.55 Date: 6, DEC 2018 15:27.50
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<Mode2>
<80MHz / 5290MHz>

EUT Power up and
Initial Channel Availability Check Time

Spectrum n},’
Ref Level -10.00 dBm @ RBW 3 MHz
o Att 0dB @ SWT 200 s VBW 3 MHz
SGL
@ 1Pk Cirw

20.22 dBm)|
167.83893

52.19 dB)|
-60.00000 s|

Mmi[1])

20 df )1[1] Y

CF 5.29 GHz 30000 pts
— w—

)i T Ready  GMANMRAND WO et )

Date: 19.DEC 2019 15.48:54

Radar Burst at the Beginning of
the Channel Availability Check Time

Radar Burst at the End of
the Channel Availability Check Time

Spectrum o Spectrum o
Ref Level -10.00 dBm @ RBW 3 MHz Ref Level -10.00 dBm @ RBW 3 MHz
o Att 0dB @ SWT 200 s VBW 3 MHz o Att 0dB @ SWT 200 s VBW 3 MHz
SGL SGL
(@ 1Pk Clrw (@ 1Pk Clrw
M2[1] -71.68 dBm)| M2[1] -71.48 dBm)|
113.83893 s 161.83893 s
) m1[1] 71.94 dBm| ) m1[1] 71.97 dBm|
30 167.83893 s| 30 167.83893 s|
-40 di -40 dB
-50 -50
-0 -0
foustvaissit presdes
-80 -80
-90 -90
-100 d -100 d
CF 5.29 GHz 30000 pts 20.0s/ CF 5.29 GHz 30000 pts 20.0s/
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 167.83893 5 -71.94 dem M1 1 167.83893 5 ~71.97 dém
D1 M1 2 -60.0 s -0.31 d8 D1 M1 2 -60.0 s 0.80 d8
M2 1 113.83893 5 -71.68 dBm M2 1 161.83893 5 -71.48 dBm
w w
L J Ready | WRNNRRRLD WO wonss | L J Ready " WHNNENERD O inasen 7
Date: 19.DEC 2019 16.04:05 Date: 19.DEC 2019 16.08:00
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<80MHz / 5530MHz>

EUT Power up and
Initial Channel Availability Check Time

Spectrum “}3
Ref Level -10.00 dBm @ RBW 3 MHz
o Att 0dB & SWT 200s @ VBW 3 MHz
SGL
@ 1Pk Cirw

45.58 d)|
-60.00000 s|
26.17 dBm)|
172.57242 s|

D1[1]

20 d 1[1]) M1

-100

20.05/
4

CF 5.53 GHz 30000 pts
w—

)i Ready
JU )

11113106

Date: 19.0EC. 2018 11.13.07

Radar Burst at the Beginning of
the Channel Availability Check Time

Radar Burst at the End of
the Channel Availability Check Time

L JL

Date: 19.0EC 2019 11:20.05

Date: 19.DEC 2019 11:28:25

Spectrum o Spectrum o
Ref Level -10.00 dBm ® RBW 3 MHz Ref Level -10.00 dbm © RBW 3 MHz
I+ Att 0B @ SWT 2005 @ VBW 3 MHz I+ Att 0B @ SWT 2005 @ VBW 3 MHz
SGL SGL
@17k Cirw [@ 17K Cirw
M2[1] -72.02 dBm| M2[1] -71.96 dBm)|
118.57242 s 166.57242 s
) m1[1] 72.31 dBm| ) m1[1] 72.01 dBm|
30 172.57242 s 30 172.57242 s
-40 di -40 dB
-50 -50
-0 -0
1lm1
| ™! 1 o 2{M
-80 -80
-90 -90
-100 d -100 d
CF 5.53 GHz 30000 pts 20.0s/ CF 5.53 GHz 30000 pts 20.0s/
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 172.57242 5 -72.31 dém M1 1 172.57242 5 -72.01 dém
o1 M1 1 -60.0 s 0.29 d8 o1 M1 1 -60.0 s -0.11 d8
M2 1 118.57242 5 -72.02 dém M2 1 166.57242 5 -71.96 dBm
N N
Ready  WANMANANS WG o g | L ) Ready " WHENENEND W8 e
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3.4 In-Service Monitoring: Channel Move Time, Channel Closing
Transmission Time and Non-Occupancy Period

3.4.1Limit of In-Service Monitoring

The EUT has In-Service Monitoring function to continuously monitor the radar signals, If radar is
detected, it 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 comprised of 200
milliseconds starting at the beginning of the Channel Move Time plus any additional intermittent
control signals required to facilitate Channel changes (an aggregate of 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Non-Occupancy Period time is 30 minute during which a Channel will not be utilized after a Radar
Waveform is detected on that Channel.

3.4.2Test Procedures

(1) One frequency will be chosen from the Operating Channels of the EUT within the 5250-5350 MHz
or 5470-5725 MHz bands. For 802.11 devices, the test frequency must contain control signals. This
can be verified by disabling channel loading and monitoring the spectrum analyzer. If no control
signals are detected, another frequency must be selected within the emission bandwidth where
control signals are detected.

(2) In case the EUT is a Master Device, a U-NII device operating as a Client Device will be used and it
is assumed that the Client will associate with the EUT (Master). For radiated tests, the emissions of
the Radar Waveform generator will be directed towards the Master Device. If the Master Device
has antenna gain, the main beam of the antenna will be directed toward the radar emitter. Vertical
polarization is used for testing.

(3) The TCP protocol unicast data stream was generated by the iperf software command line with at
least 17% activity ratio over any 100ms period.

(4) Timing plots are reported with calculations demonstrating a minimum channel loading of
approximately 17% or greater. For example, channel loading can be estimated by setting the
spectrum analyzer for zero span and approximate the Time On/ (Time On + Off Time).

(5) Attime TO the Radar Waveform generator sends a Burst of pulses for one of the Short Pulse Radar
Types 1-4 at DFS Detection Threshold levels on the Operating Channel. An additional 1 dB is
added to the radar test signal to ensure it is at or above the DFS Detection Threshold, accounting
for equipment variations/errors.

(6) Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel for
duration greater than 10 seconds. Measure and record the transmissions from the EUT during the
observation time (Channel Move Time). Measure and record the Channel Move Time and
Channel Closing Transmission Time if radar detection occurs.

TEL : 408 9043300 Page Number 144 of 70
Report Template No.: BU5-FZ15EDFS M Version 1.1 Issued Date 1 Jan. 22, 2020
Report Version 1 02



samonas. FCC DFS TEST REPORT Report No. : FZ191106001-01

(7) When operating as a Master Device, monitor the EUT for more than 30 minutes following instant T2
to verify that the EUT does not resume any transmissions on this Channel. Perform this test once
and record the measurement result.

. 1‘0 1, T2 T3
s i
J/
UUT transmissions i i : t
44
1/
Injected Radar burst ‘
Vg4 —_
J/
o Tchannel_move_lime o Tnon-occupanc)

(8) One 12 seconds plot is reported for the Short Pulse Radar Type 0.

(9) 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 (0.4ms)=S (12000ms) / B (30000); 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 (ms)= N X Dwell (0.4 ms); where C is the Closing Time, N is
the number of spectrum analyzer sampling bins (intermittent control signals) showing a U-NII
transmission and Dwell is the dwell time per bin.

3.4.3Test Setup

MPEG Server

Radar Antenna
Maszter
“f" I o
e | 7 | T !
0.8m | - —dm —

Spectrum Analyzer

Monitor Antenna ra
A4 /\,}‘
Pty _
Ty ele
J
o Radar
- - Generator
Cilent
3.4.4Test Deviation
There is no deviation with the original standard.
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3.4.5Result of Channel Move Time, Channel Closing Transmission Time and
Non-Occupancy Period for Client Beacon Test

Test Mode : Master Temperature : 22~24C
Test Engineer : |Andrew Van Relative Humidity : [44~46%
<Model>
BW / Channel Test Item Test Result Limit Pass/Fail
Channel Move Time 3.672522 s < 10s Pass
80MHz / : — -
Channel Closing Transmission Time| 200ms + 2.8002 ms < 260ms Pass
5530MHz
Non-Occupancy Period 230 2 30 min Pass
<Mode2>
BW / Channel Test Item Test Result Limit Pass/Fail
Channel Move Time 3.780526 s < 10s Pass
80MHz / — -
Channel Closing Transmission Time| 200ms + 4.0003 ms < 260ms Pass
5290MHz
Non-Occupancy Period 230 2 30 min Pass
Channel Move Time 3.696923 s < 10s Pass
80MHz / : — -
Channel Closing Transmission Time| 200ms + 2.8003 ms < 260ms Pass
5530MHz
Non-Occupancy Period 230 2 30 min Pass

Note: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the beginning of
the Channel Move Time plus any additional intermittent control signals required to facilitate a Channel move
(an aggregate of 60 milliseconds) during the remainder of the 10 seconds period. The aggregate duration of

control signals will not count quiet periods in between transmissions.
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3.4.6Channel Move Time, Channel Closing Transmission Time and Non-Occupancy

Period Test Plots

<Model>

<80MHz / 5530MHz> In-Service Monitoring

Channel Move Time &
Channel Closing Transmission Time

Spectrum u\g

Ref Level -10.00 dém @ RBW 10 MHz
jo Att 0de @ SWT 125 @ VBW 10 MHz
SGL TRG:EXT

@ 1Pk Clrw

ma3[1] 66.06 dBm
. 200.000 ms
= M1[1] 46.72 dBm)|
3.672522 5|

-30 d

-40 der i

TOA
P d ]
» s W
-70 di

-80 d

90 dB:

-100 dB

CF 5.53 GHz 30000 pts 1.2s/

Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 3.672522 s -46,72 dBm
m2 1 10.0s -67.15 dBm

M3 b § 200.0 ms -66.06 dBm
PR XTI R
il ] Ready [T ) it

L JL

Date: 6.DEC 2019 14:48:50

Non-Occupancy Period

Spectrum uAn

Ref Level -10.00 dBm @ RBW 10 MHz
o Att 0de & SWT 2000 s @ VBW 10 MHz
SGL

@ 1Pk Clrw

m2[1] -53.75 dBm
1866.0622 5

-20 der
205 mM1[1] -27.32 dBm
62.0687 s

-70 d8

-80 dBm

-90 dBm

-100 dBrr

CF 5.53 GHz 30000 pts 200.0 s/

Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 62.0687 s -27.32 dBm

D1 M1 1 1.8 ks -36.57 dB

M2 1 1.8660622 ks -53.75 dBm

v

T
Ready | UARNNNNND W8 Tasee

L

Date: 20.DEC.2019 17:16:47

Note:

Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)
Channel Closing Transmission Time ( 200 + 2.8002 ms) = 200 + Number (7) X Dwell (0.4 ms) < 260ms
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<Mode2>

<80MHz / 5290MHz> In-Service Monitoring

Channel Move Time &
Channel Closing Transmission Time

Spectrum uzx

Ref Level -10.00 dem @ RBW 10 MHz

jo Att 0de @ SWT 125 @ VBW 10 MHz
SGL TRG:EXT

@ 1Pk Clrw

m3[1] 65.76 dBm)|
200.000 ms
m1[1] 24.88 dBm)|
3.780526 s|

-20 dl

-80 d

-90 d8

-100 dB

CF 5.29 GHz 30000 pts 1.2s/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |

M1 1 3.780526 s -24.88 dBm

m2 1 10.0 s -66.60 dBm

M3 1 200.0 ms -65.76 dBm

—

N ] Ready [TTTITIII) ‘*,;’,-,’,',E y

L JL

Date: 19.DEC.2019 16:11:57

Non-Occupancy Period

Spectrum ug
Ref Level -10.00 dBm @ RBW 10 MHz
o Att 0de & SWT 2000 s @ VBW 10 MHz
SGL
@ 1Pk Clrw
D1[1] 39.84 dB)|
1800.0000 5|
m1[1] 24.09 dBm)|
61.6374 s
. AM ™
=70 dBm
-80 dBm
-90 dB
-100 df
CF 5.29 GHz 30000 pts 200.0 s/
i 12.2010
L JL J it LLLLLLEEL 16:32:14

Date: 20.DEC.2019 16:32:14

Note:
Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)
Channel Closing Transmission Time ( 200 + 4.0003 ms) = 200 + Number (10) X Dwell (0.4 ms) < 260ms
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<80MHz / 5530MHz> In-Service Monitoring

Channel Move Time &
Channel Closing Transmission Time

Spectrum uzx

Ref Level -10.00 dem @ RBW 10 MHz

jo Att 0de @ SWT 125 @ VBW 10 MHz
SGL TRG:EXT

@ 1Pk Clrw

m3[1] 65.44 dBm)|
200.000 ms
m1[1] 41.48 dBm)|
3.696923 s|

-20 dl

-30 d

-40 dBr

-70 di

-80 d

-90 d8

-100 dB

CF 5.53 GHz 30000 pts 1.2s/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 3.696923 s -41.48 dBm
m2 1 10.0 s -66.45 dBm
M3 1 200.0 ms -65.44 dBm

- —
[ )i ] Ready  UNNNNNNAD W8 oon

Date: 19.DEC.2019 11:38:26

Non-Occupancy Period

Spectrum ug
Ref Level -10.00 dBm @ RBW 10 MHz
lo Att 0dB @ SWT 2000 s @ VBW 10 MHz
SGL
[@ 1Pk Cirw
D1[1] 37.73 dB|
1800.0000 s
M1[1] 26.36 dBm)|
53.1351 s
1
A
-70 dBr
-80 dBm
-90 dB
-100 df
CF 5.53 GHz 30000 pts 200.0 s/
)il 3 9
L J1 J Ready WNENNNRND OO e

Date: 20.DEC.2019 14:56:37

Note:
Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)
Channel Closing Transmission Time ( 200 + 2.8003 ms) = 200 + Number (7) X Dwell (0.4 ms) < 260ms
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3.4.7Long Pulsed Radar Type Channel Move Time Test Plots (22second)

<Model>
<80MHz / 5530MHz> Radar Type 5
Channel Move Time
Spectrum [E/:\;}
Ref Level -10.00 d8m & RBW 10 MHz
o ALt 0dB @ SWT 30 s @ VBW 10 MHz
SGL TRGIEXT
(@ 1Pk Clrw
mM2[1] 65.81 dBm|
22.000000 s|
-20 dB| mM1[1] 39.98 dBm)|
10.513350 s
W T WU RUUPUO VYT VPNFUPS WUCRTRIN NPT TOOwre
-70 di
-80 di
-90 di
-100 df
CF 5.53 GHz 30000 pts 3.0s/
il Ready T ) 6a7ss )
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<Mode2>

<80MHz / 5290MHz> Radar Type 5

Channel Move Time

Spectrum @
Ref Level -10.00 dBm @ RBW 10 MHz
j» ALt 0dB @ SWT 305 @ VBW 10 MHz
SGL TRG:EXT
@ 1Pk Clrw
mM2[1] 66.16 dBm)|
22.000000 s
-20 dBm:- M1[1] 28.40 dBm)|
M1 8.430281 s

-70 dBm

-80 dB

-90 dei

-100 de.

CF 5.29 GHz 30000 pts 3.0s/
—
[ Ready UNRNNRNNS W it |

L

Data 10 0EC o040 482040

<80MHz / 5530MHz> Radar Type 5

Channel Move Time

Spectrum :?\}

Ref Level -10.00 d&m & RBW 10 MHz
j» ALt 0de @ SWT 30 s @ VBW 10 MHz
SGL TRG:EXT

@ 1Pk Clrw

m2[1] 65.55 dBm

22.000000 s
-20d m1[1] 43.06 dBm
7.127238 s

-70 di
80 d
-90 dB
-100 d
CF 5.53 GHz 30000 pts 3.0s/
-r
L J1 J Ready URNRNREES O o129 )

Dato 4Q 0Ec 2040 489490

TEL : 408 9043300 Page Number :510f70
Report Template No.: BU5-FZ15EDFS M Version 1.1 Issued Date 1 Jan. 22, 2020
Report Version 1 02




SPORTON LAB.

FCC DFS TEST REPORT

Report No. : FZ191106001-01

3.4.8 Data Traffic Channel Loading and Noise Floor Plots

EUT data traffic (Master)

Channel Loading > 17% (Master)

Spectrum

Ref Level -10.00 dBm & RBW 10 MHz
fo Attt 0dB @ SWT 125 @ VBW 10 MHz
SGL

@ 1Pk Clrw

=70 d

-80 d

-30 df

~100

CF 5.3 GHz

30000 pts

1.2

J

Ready

Date: 6 DEC.2019 10:49.03

06.12.
10:49:03

s/
4

Spectrum

@)

Ref Level -10.00 dBém
o Att
SGL

& RBW 10 MHz

0dB & SWT 102 ms @ VBW 10 MHz

@ 1Pk Clrw

™M2[1]

T Tl

111

w 0.00000 ”*

70.18 dBm)|
100.00000 ms
-70.20 dBm

30d ‘

-40 d

50 df

-60 di

80 d

:

M“

-90 d

-100 d

CF 5.3 GHz

30000 pts

10.2 ms/

N

Date: 6 DEC.2019 10:48:14

Ready

Vet

o DFs & Adaptivity Test Tools Ver1.0 (2015-05-22)

Option

Trigger Level(dBm):  MK1 Time(s)

MK2 Time(s)

- [m) X ‘

Delta2 Time(s)

[EE [0.0000us | [100.0000ms| [100.0000ms|
On Time Point Total Point: Sum of On Timefs):
5252 | [29411 \ 17.8573ms
Sweep Time(s) Sweep Point Duty Cycle%):
[102.00ms | [30000 |
.
RUN !’ HERGARLST

Copyright (d 2013 by Sporton Lab.

Noise Floor (No transmission)

Spectrum

Ref Level -10.00 dém
jo Att 0d8 @ SWT
SGL

@ RBW 10 MHz
125 @ VBW 10 MHz

@ 1Pk Clrw

-20 dBm

-30 dBm

-40 dB

-50 dBm

.60 db

-70 dBm

-80 dBm

-90 dB

-100 dBr

CF 5.3 GHz

30000 pts

1.2s/

-

Ready

— 0.
(T ] 13248
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3.5 Statistical Performance Check

3.5.1Limit of Statistical Performance Check

Short Pulse Radar Test
Once the performance requirements check is complete, statistical data will be gathered, to determine the

ability of the device to detect the radar test waveforms (Short Pulse Radar Types 1-4) found in Table 5. The
device can utilize a test mode to demonstrate when detection occurs to prevent the need to reset the device

between trials. The percentage of successful detection is calculated by:

TotalWaveformDetections
TotalWaveformTrials

x100 = Percentage of Successful Detection Radar Waveform N = P4N

In addition an aggregate minimum percentage of successful detection across all Short Pulse Radar Types 1-4

is required and is calculated as follows:

P,1+P,2+P,3+P,4
4

The minimum number of trails, minimum percentage of successful detection and the aggregate minimum

percentage of successful detection are found in Table 5.

Table 5 — Short Pulse Radar Test Waveforms

Radar Type Pulse Width PRI Number Minimum Minimum
(usec) (usec) of Pulses Percentage of Number of
Successful Trials
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
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A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 1 through 4. For

Short Pulse Radar Type 0, the same waveform is used a minimum of 30 times. If more than 30 waveforms are

used for Short Pulse Radar Types 1 through 4, then each additional waveform must also be unique and not

repeated from the previous waveforms.

Radar Type Number of Trials Number of Successful | Minimum Percentage
Detections of Successful
Detection

1 35 29 82.9%

2 30 18 60%

3 30 27 90%

4 50 44 88%

Aggregate (82.9% + 60% + 90% + 88%)/4 = 80.2%
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Long Pulse Radar Test

Statistical data will be gathered to determine the ability of the device to detect the Long Pulse Radar Type 5

found in Table 6. The device can utilize a test mode to demonstrate when detection occurs to prevent the

need to reset the device between trials.

Table 6 — Long Pulse Radar Test Waveform

Radar Pulse Chirp PRI Number of | Number of Minimum Minimum

Type Width Width (usec) | Pulses per Bursts Percentage of Number of

(usec) (MHz) Burst Successful Trials
Detection
5 50-100 5-20 1000- 1-3 8-20 80% 30
2000

The parameters for this waveform are randomly chosen. Thirty uniqgue 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.

Three subsets of trials will be performed with a minimum of ten trials per subset.

The subset of trials differs in where the Long Pulse Type 5 Signal is tuned in frequency:

a) The Channel center frequency (subset case 1).

b) Tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the low edge of
the UUT Occupied Bandwidth (subset case 2).

¢) Tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the high edge of
the UUT Occupied Bandwidth (subset case 3).

For subset case 1: the center frequency of the signal generator will remain fixed at the center of the UUT
Channel.

For subset case 2: to retain 90% frequency overlap between the radar signal and the UUT Occupied
Bandwidth, the center frequency of the signal generator will vary for each of the ten trials in subset case 2.
The center frequency of the signal generator for each trial is calculated by: FL + (0.4 = Chirp Width [in MHz])
For subset case 3: to retain 90% frequency overlap between the radar signal and the UUT Occupied
Bandwidth, the center frequency of the signal generator will vary for each of the ten trials in subset case 3.

The center frequency of the signal generator for each trial is calculated by: FH - (0.4 * Chirp Width [in MHZz])
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a) Channel center frequency (subset case 1)

Legend

=
-
m

.5 Long Pulse Type 5 lowest frequency
= Long Pulse Type 5 center frequency
 Long Pulse Type 5 highest frequency

mm

UUT Channel

UUT Occupied Bandwidth low edge
UUT Channel center frequency
UUT Occupied Bandwidth high edge

mm

Amplitude

100% Overlap

Long Pulse Type 5

Radar Signal
(Centered on UUT
Channel)
Frequency
FOBL FLS F FHSFOBH 9 y
Fc-a

b) Tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the

low edge of the UUT Occupied Bandwidth. (subset case 2)

Legend
A
() F .- Long Pulse Type 5 lowest frequency
O F..- Long Pulse Type 5 center frequency
F_:L Pulse T 5 higt fre
:03 UUT Channel .. Long Pulse Type 5 highest frequency
a F_: UUT Occupied Bandwidth low edge
E F: UUT Channel center frequency
< F.: UUT Occupied Bandwidth high edge
Long Pulse Type 5
Radar Signal
(90% overlap with the 90% Overla
low edge of UUT
Occupied Bandwidth)
Chirp ing
| -
FIF. . F. Frequency
FOBL F FOBH
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¢) Tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the

high edge of the UUT Occupied Bandwidth. (subset case 3)

Legend

o
o

F..- Long Pulse Type 5 lowest frequency
F_.: Long Pulse Type 5 center frequency

U UT Channel F..: Long Pulse Type 5 highest frequency

UUT Occupied Bandwidth low edge
UUT Channel center frequency
.- UUT Occupied Bandwidth high edge

B

Amplitude

90% Overl

Long Pulse Type 5
Radar Signal

(90% overlap with the
high edge of UUT

Occupied Bandwidth)
Frequency
LS ( HS

FOBL E FOBH

The percentage of successful detection is calculated by:
TotalWaveformDetections <100
TotalWaveformTrials
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Frequency Hopping Radar Test
Statistical data will be gathered to determine the ability of the device to detect the Frequency Hopping radar

test signal (radar type 6) found in Table 7. The device can utilize a test mode to demonstrate when detection
occurs to prevent the need to reset the device between trial runs. The probability of successful detection is

calculated by:

TotalWaveformDetections
TotalWaveformTrials

x 100

Table 7 — Frequency Hopping Radar Test Waveform

Radar | Pulse PRI Pulses Hopping Hopping Minimum Minimum
Type Width | (usec) per Rate Sequence Percentage of Number of
(usec) Hop (kHz) Length Successful Trials
(msec) Detection
6 1 333 9 0.333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform. The
hopping sequence is different for each waveform and a 100-length segment is selected from the hopping

sequence defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer frequencies
from 5250 — 5724 MHz. Next, the frequency that was just chosen is removed from the group and a frequency
is randomly selected from the remaining 474 frequencies in the group. This process continues until all 475
frequencies are chosen for the set. For selection of a random frequency, the frequencies remaining within

the group are always treated as equally likely.
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3.5.2Test Procedures

(1) One frequency will be chosen from the Operating Channels of the EUT within the 5250-5350 MHz
or 5470-5725 MHz bands.

(2) In case the EUT is a Master Device, a U-NII device operating as a Client Device will be used and it
is assumed that the Client will associate with the EUT (Master). If the Master Device has antenna
gain, the main beam of the antenna will be directed toward the radar emitter. Vertical polarization is
used for testing.

(3) The TCP protocol unicast data stream was generated by the iperf software command line with at
least 17% activity ratio over any 100ms period.

(4) Attime TO the Radar Waveform generator sends a Burst of pulses for each of the Radar Types 1-6
at DFS Detection Threshold levels on the Operating Channel. An additional 1 dB is added to the
radar test signal to ensure it is at or above the DFS Detection Threshold, accounting for equipment
variations/errors.

(5) 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 1-4 and 6 to ensure detection
occurs.

(6) 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.

TO Tl Tz T3
Ja
J/
UUT transmissions t
s ’
J/
Injected Radar burst p
74 i
J/
o channel_move_time - Tnon-occupancy
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3.5.3Test Setup

MPEG Server
Radar Antenna

.l

Spectrum Analyzer

Monitor Antenna

a Radar
- - Generator

Cilemt

3.5.4Test Deviation

There is no deviation with the original standard.
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3.5.5Result of Statistical Performance Check

<Model>
<20MHz / 5500MHz>

(Detection =Y, No Detection = N)

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 N Y Y
8 Y N 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 N 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 N 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 Detection 30/30 28/30 29/30 29/30 30/30 30/30
Probability (%) 100% 93% 97% 97% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 96.75% (>=80% )
TEL : 408 9043300 Page Number : 61 of 70
Report Template No.: BU5-FZ15EDFS M Version 1.1 Issued Date 1 Jan. 22, 2020

Report Version

1 02



samranas. FCC DFS TEST REPORT Report No. : FZ191106001-01
<40MHz / 5510MHz>
(Detection =Y, No Detection = N)
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 N Y Y
4 Y Y Y Y Y Y
5 Y Y Y N Y Y
6 Y Y Y Y Y Y
7 Y Y N Y Y Y
8 Y Y N N Y Y
9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y N Y Y Y
12 Y Y Y Y Y Y
13 Y N 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 N 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 N Y Y
24 Y Y N Y Y Y
25 Y N Y Y Y Y
26 Y Y N Y Y Y
27 Y Y Y Y Y Y
28 Y Y Y Y Y Y
29 Y N Y Y Y Y
30 Y Y N Y Y
Trial of Detection 30/30 27130 25/30 24/30 30/30 30/30
Probability (%) 100% 90% 83% 80% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 88.25% (>=80% )
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<80MHz / 5530MHz>
(Detection =Y, No Detection = N)
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 N Y Y
8 Y Y Y Y Y Y
9 Y Y N Y Y Y
10 Y Y Y Y Y Y
11 Y Y Y N 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 N 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 N 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 N 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 Detection 30/30 30/30 28/30 27130 29/30 30/30
Probability (%) 100% 100% 93% 90% 97% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 95.75% ( >=80% )
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<Mode2>
<20MHz / 5300MHz>
(Detection =Y, No Detection = N)
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 N Y Y
6 Y Y Y Y Y Y
7 Y Y Y Y Y Y
8 Y 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 N Y Y
14 Y Y Y Y Y Y
15 Y Y Y Y Y Y
16 Y Y Y N Y Y
17 Y Y Y Y Y Y
18 Y N Y Y Y Y
19 Y Y N Y Y Y
20 Y Y N 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 N 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 Detection 30/30 29/30 28/30 26/30 30/30 30/30
Probability (%) 100% 97% 93% 87% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 94.25% ( >=80% )
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<40MHz /5310MHz>
(Detection =Y, No Detection = N)
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 N 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 N Y Y Y Y
8 Y 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 Y Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y N Y N Y Y
18 Y N Y N 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 N Y Y
30 Y Y Y Y Y Y
Trial of Detection 30/30 27130 29/30 27130 30/30 30/30
Probability (%) 100% 90% 97% 90% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 94.25% ( >=80% )
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samranas. FCC DFS TEST REPORT Report No. : FZ191106001-01
<80MHz / 5290MHz>
(Detection =Y, No Detection = N)
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 N Y Y Y Y
4 Y N Y Y Y Y
5 Y Y Y Y Y Y
6 Y Y Y N Y Y
7 Y Y Y Y Y Y
8 Y 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 Y Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y N Y Y Y Y
18 Y Y N 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 N 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 N N N 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 Detection 30/30 26/30 28/30 27130 30/30 30/30
Probability (%) 100% 87% 93% 90% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 92.5% (>=80% )
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samranas. FCC DFS TEST REPORT Report No. : FZ191106001-01
<20MHz / 5500MHz>
(Detection =Y, No Detection = N)
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 N 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 Y Y
15 Y Y Y Y Y Y
16 Y Y Y N 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 N Y Y Y
22 Y N Y Y Y Y
23 Y Y N N Y Y
24 Y N 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 Detection 30/30 27130 28/30 28/30 30/30 30/30
Probability (%) 100% 90% 93% 93% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 94% (>=80% )
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samranas. FCC DFS TEST REPORT Report No. : FZ191106001-01
<40MHz / 5510MHz>
(Detection =Y, No Detection = N)
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 N Y Y Y
4 Y Y Y Y Y Y
5 Y Y Y Y Y Y
6 Y N Y Y Y Y
7 Y Y N Y Y Y
8 Y Y Y Y Y Y
9 Y Y Y Y Y Y
10 Y N 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 N Y Y Y
16 Y Y Y Y Y Y
17 Y Y Y Y Y Y
18 Y Y N N Y Y
19 Y N 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 N Y Y Y
28 Y N Y Y Y Y
29 Y Y Y Y Y Y
30 Y Y N Y Y Y
Trial of Detection 30/30 26/30 24/30 29/30 30/30 30/30
Probability (%) 100% 87% 80% 97% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 91% (>=80% )
TEL : 408 9043300 Page Number : 68 of 70
Report Template No.: BU5-FZ15EDFS M Version 1.1 Issued Date 1 Jan. 22, 2020

Report Version 1 02




samranas. FCC DFS TEST REPORT Report No. : FZ191106001-01
<80MHz / 5530MHz>
(Detection =Y, No Detection = N)
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 N Y Y
4 Y Y Y N Y Y
5 Y Y Y Y Y Y
6 Y Y N N Y Y
7 Y Y N Y Y Y
8 Y Y Y Y Y Y
9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y Y N 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 N Y Y
16 Y Y N Y Y Y
17 Y Y Y Y Y Y
18 Y N Y Y Y Y
19 Y Y Y Y Y Y
20 Y Y Y Y Y Y
21 Y Y N Y Y Y
22 Y Y Y N Y Y
23 Y Y N N 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 N Y Y
30 Y Y Y Y Y Y
Trial of Detection 30/30 29/30 25/30 22/30 30/30 30/30
Probability (%) 100% 97% 83% 73% 100% 100%
Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 88.25% (>=80% )
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SPORTON LAB.

FCC DFS TEST REPORT

Report No. : FZ191106001-01

4 List of Measuring Equipment

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
RF Vector . MY573009 Dec. 06, 2019~ DFS
Keysight N5182B 9KHz~6GHz | Jan. 31, 2019 Jan. 30, 2020
Generator 63 Dec. 20, 2019 (DFS01-CA)
Spectrum Dec. 06, 2019~ DFS
R&S FSV13 101559 | 10Hz~13.6GHz | Jun. 12, 2019 Jun. 11, 2020
Analyzer Dec. 20, 2019 (DFS01-CA)
SCHWARZBE 9120D_02 Dec. 06, 2019~ DFS
Horn Antenna 9120D N/A Jul. 22, 2019 Jul. 21, 2020
CK 113 Dec. 20, 2019 (DFS01-CA)
SCHWARZBE 9120D_02 Dec. 06, 2019~ DFS
Horn Antenna 9120D N/A Jul. 22, 2019 Jul. 21, 2020
CK 115 Dec. 20, 2019 (DFS01-CA)
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