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SUMMARY OF DYNAMIC FREQUENCY SELECTION TEST

UNII Description Limit Result

Channel Availability Check Time > 60sec Pass

U-NII Detection Bandwidth > 100% of the U-NII 99% Pass
transmission power bandwidth

Type 1,2,3,4 >= 60%

Statistical Performance Check Type 1~4 and 5 >= 80% Pass
U-NII Band 2-A Type 6 >=70%
5250-5350MHz
Channel Move Time <10 sec Pass
<200 ms +
Channel Closing Transmission Time aggregate of 60 ms over Pass

remaining 10 s period

Non-Occupancy Period Test > 30 minutes Pass

Channel Availability Check Time > 60sec Pass

U-NII Detection Bandwidth >100% of the U-NII 99% Pass
transmission power bandwidth

Type 1,2,3,4 >= 60%

Statistical Performance Check Type 1~4 and 5 >= 80% Pass
U-NIl Band 2-C Type 6 >= 70%
5470-5725MHz
Channel Move Time <10 sec Pass
<200 ms +
Channel Closing Transmission Time aggregate of 60 ms over Pass

remaining 10 s period

Non-Occupancy Period Test > 30 minutes Pass
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1 General Description
1.1 Applicant

Ubiquiti Networks, Inc.

2580 Orchard Pkwy., San Jose, CA95131, U.S.A

1.2 Manufacturer

Ubiquiti Networks, Inc.

2580 Orchard Pkwy., San Jose, CA95131, U.S.A

1.3 Feature of Equipment Under Test

Product Feature

Equipment UniFi AC In-Wall Wi-Fi Access Point
Brand Name UBIQUITI
Model Name UAP-AC-IW
FCCID SWX-UAPACIW

. . WLAN 11a/b/g/n HT20/HT40
EUT supports Radios application WLAN 11ac VHT20/VHT40/VHT80
EUT Stage Identical Prototype

Remark: The above EUT's information was de
or user's manual for more detailed description.

1.4 Product Specification of Equ

clared by manufacturer. Please refer to the specifications

ipment Under Test

Product Specification subjective to this standard

DFS Function

Master

Tx/Rx Channel Frequency Range

5260 MHz ~ 5320 MHz
5500 MHz ~ 5720 MHz

EUT support WLAN function

<5260 MHz ~ 5320 MHz>
802.11a

802.11n HT20/40
802.11ac VHT20/40/80
<5500 MHz ~ 5720 MHz >
802.11a

802.11n HT20/40
802.11ac VHT20/40/80

Type of Modulation

802.11a/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM /
256QAM)
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1.5 Testing Site

Test Site

SPORTON INTERNATIONAL INC.

Test Site Location

No. 52, Hwa Ya 1*' Rd., Hwa Ya Technology Park,

Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

TEL: +886-3-3273456 / FAX: +886-3-3284978

Test Site No.

Sporton Site No.

DFS02-HY

1.6 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

U FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02
¢ FCC KDB 905462 D04 Operational Modes for DFS Testing New Rules v01

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

during the test.

1.7 Support Unit used in test configuration and system

ltem Equipment Trade Name Model Name FCCID

1. Notebook Lenovo Edge E335 PPD-AR5B95

2. WLAN Dongle Linksys AE6000 Q87-AE6000
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2 Requirements and Parameters for DFS Test
2.1 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

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
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Operational Mode

Statistical Performance Check

must be tested

Additional requirements for devices Master or Client
ien
with multiple bandwidth modes Client With
Without Radar Detection
Radar Detection
U-NII Detection Bandwidth and All BW modes

Not required

Channel Move Time and Channel

Closing Transmission Time

Test using widest BW

mode available

Test using the widest

BW mode available

for the link

All other tests

Any single BW mode

Not required

Note

each of the bonded 20 MHz channels and the channel center frequency.

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
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2.2 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) + (2) [dBi]+ 1 dB= -61 dBm.
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2.3 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 0 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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2.4 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.
TestA 360
1 1 Roundup ) 60% 30
Test B [19-10']
PRI,{!<¢U
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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2.5 Long Pulse Radar Test Waveform

Minimum
Pulse Chirp Number
Radar . . Number of Percentage of Minimum
Width Width | PRI (usec) | of Pulses
Type Bursts Successful Trials
(usec) (MHz) per Burst .
Detection
5 50-100 5-20 1000-2000 1-3 8-20 80% 30
The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the

Lo

ng 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)
(@)

(3)

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

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.

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.

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) 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

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.

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)
()
(3)
(4)
()
(6)
(7)

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).

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

The starting location for

Pulses = 1~3

Bursts = 8~20

.-—_

Burst Interval = 12 [ Bursts

Pulse Width = 50~100 us PRI = 1000--2000 us
Chirp Width = 5~20 MHz 2=
R . s, s e
T i T A ] Y Y Mo
A H H H H H H o o oo [ T R I |
O B T i i i i i i i1 i
T T T i i i i i i I EHRHEH
rPrr oo ! ! ! ! ! ! 0 H HH H
o HH HE H i i i i i i O A
- O R R i i i il L Pl LI ...
o= =] =|
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2.6 Frequency Hopping Radar Test Waveform

Minimum
Pulse Hopping
Radar . PRI Pulses Hopping Percentage of | Minimum
Width Sequence Length
Type (usec) | per Hop | Rate (kHz) Successful Trials
(psec) (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.

Highest Frequency = 5724 I'-."Il-!zf

Hopping Steps__.é‘l MHz
Pulses=9 |
PRI=333 us__." e

s e e SR

est 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) + (2) [dBi] + 1dB = -61 dBm that had been
taken into account the output power range and antenna gain. The following equipment setup was used to
calibrate the radiated 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 (-64dBm) + (2) [dBi]+ 1 dB=-61 dBm.
Capture the spectrum analyzer plots on radar waveform.

3.1.2 Conducted Calibration Setup

EUT ATT &l
l J Splitter/ Splitter
Combiner Combiner g
Radar
Spectrum Test
Analyzer Signal
(Generator
3.1.3 Calibration Deviation
There is no deviation with the original standard.
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3.1.4 Radar Waveform Calibration Result
<20MHz / 5300MHz>

Radar Type 1 Radar Type 2
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T 0 u : p [EIE TSI T0 E T I u T Al o oo [ |
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3.2 U-NII Detection Bandwidth (7.8.1)

3.2.1 Limit of U-NIl 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.

3.2.2 Test Procedures

(1) Adjust the equipment to produce a single burst of the Short Pulse Radar Type 0 at the center
frequency of the EUT Operating Channel at the specified DFS Detection Threshold level.

(2) Setthe 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 = Fi— FL
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3.2.3 Test Setup

EUT ATT gl
Master) 2-Way 2viay | _AT_}— ave
[ J Splitter/ Splitter!
Combiner Combiner lg
Radar
Spectrum Test
Analyzer Signal
(Generator
3.2.4 Test Deviation
There is no deviation with the original standard.
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3.2.5 Result of U-NIl Detection Bandwidth

<20MHz / 5300MHz >
Frequency =2 Trial Number (Detection = Y, No Detection = N) Rate Fu/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5289 -11 N N N N N N N N N N
5290 -10 Y Y Y Y Y Y Y Y Y Y 100 FL
5291 -9 Y Y Y Y Y Y Y Y Y Y
5292 -8 Y Y Y Y Y Y Y Y Y Y
5293 -7 Y Y Y Y Y Y Y Y Y Y
5294 -6 Y Y Y Y Y Y Y Y Y Y
5295 -5 Y Y Y Y Y Y Y Y Y Y
5300 0 Y Y Y Y Y Y Y Y Y Y
5305 +5 Y Y Y Y Y Y Y Y Y Y
5306 +6 Y Y Y Y Y Y Y Y Y Y
5307 +7 Y Y Y Y Y Y Y Y Y Y
5308 +8 Y Y Y Y Y Y Y Y Y Y
5309 +9 Y Y Y Y Y Y Y Y Y Y
5310 +10 Y Y Y Y Y Y Y Y Y Y 100 Fy
5311 +11 N N N N N N N N N N
Detection Bandwidth = Fy, — F =5310 — 5290 = 20 MHz
EUT 99% Bandwidth = 18.594 MHz (Refer to channel 60)
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<40MHz / 5310MHz >
Frequency o Trial Number (Detection = V, No Detection = N) Rate F/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5288 -22 N N N N N N N N N N
5289 -21 Y Y Y Y Y Y Y Y Y Y 100 F.
5290 -20 Y Y Y Y Y Y Y Y Y Y
5291 -19 Y Y Y Y Y Y Y Y Y Y
5292 -18 Y Y Y Y Y Y Y Y Y Y
5293 -17 Y Y Y Y Y Y Y Y Y Y
5294 -16 Y Y Y Y Y Y Y Y Y Y
5295 -15 Y Y Y Y Y Y Y Y Y Y
5300 -10 Y Y Y Y Y Y Y Y Y Y
5305 -5 Y Y Y Y Y Y Y Y Y Y
5310 0 Y Y Y Y Y Y Y Y Y Y
5315 +5 Y Y Y Y Y Y Y Y Y Y
5320 +10 Y Y Y Y Y Y Y Y Y Y
5325 +15 Y Y Y Y Y Y Y Y Y Y
5326 +16 Y Y Y Y Y Y Y Y Y Y
5327 +17 Y Y Y Y Y Y Y Y Y Y
5328 +18 Y Y Y Y Y Y Y Y Y Y
5329 +19 Y Y Y Y Y Y Y Y Y Y
5330 +20 Y Y Y Y Y Y Y Y Y Y
5331 +21 Y Y Y Y Y Y Y Y Y Y 100 Fy
5332 +22 N N N N N N N N N N
Detection Bandwidth = Fy — F| =5331 — 5289 = 42 MHz
EUT 99% Bandwidth = 36.416 MHz (Refer to channel 62)
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<80MHz / 5290MHz >
Frequency o Trial Number (Detection = V, No Detection = N) Rate F/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5249 -41 N N N N N N N N N N
5250 -40 Y Y Y Y Y Y Y Y Y Y 100 F.
5251 -39 Y Y Y Y Y Y Y Y Y Y
5252 -38 Y Y Y Y Y Y Y Y Y Y
5253 -37 Y Y Y Y Y Y Y Y Y Y
5254 -36 Y Y Y Y Y Y Y Y Y Y
5255 -35 Y Y Y Y Y Y Y Y Y Y
5260 -30 Y Y Y Y Y Y Y Y Y Y
5265 -25 Y Y Y Y Y Y Y Y Y Y
5270 -20 Y Y Y Y Y Y Y Y Y Y
5275 -15 Y Y Y Y Y Y Y Y Y Y
5380 -10 Y Y Y Y Y Y Y Y Y Y
5285 -5 Y Y Y Y Y Y Y Y Y Y
5290 0 Y Y Y Y Y Y Y Y Y Y
5295 +5 Y Y Y Y Y Y Y Y Y Y
5300 +10 Y Y Y Y Y Y Y Y Y Y
5305 +15 Y Y Y Y Y Y Y Y Y Y
5310 +20 Y Y Y Y Y Y Y Y Y Y
5315 +25 Y Y Y Y Y Y Y Y Y Y
5320 +30 Y Y Y Y Y Y Y Y Y Y
5325 +35 Y Y Y Y Y Y Y Y Y Y
5326 +36 Y Y Y Y Y Y Y Y Y Y
5327 +37 Y Y Y Y Y Y Y Y Y Y
5328 +38 Y Y Y Y Y Y Y Y Y Y
5329 +39 Y Y Y Y Y Y Y Y Y Y
5330 +40 Y Y Y Y Y Y Y Y Y Y 100 Fy
5331 +41 N N N N N N N N N N
Detection Bandwidth = F; — F| =5330 — 5250 = 80 MHz
EUT 99% Bandwidth = 75.943 MHz (Refer to channel 58)
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<20MHz / 5500MHz >

Frequency o Trial Number (Detection = V, No Detection = N) Rate F/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5489 -11 N N N N N N N N N N
5490 -10 Y Y Y Y Y Y Y Y Y Y 100 F.
5491 -9 Y Y Y Y Y Y Y Y Y Y
5492 -8 Y Y Y Y Y Y Y Y Y Y
5493 -7 Y Y Y Y Y Y Y Y Y Y
5494 -6 Y Y Y Y Y Y Y Y Y Y
5495 -5 Y Y Y Y Y Y Y Y Y Y
5500 0 Y Y Y Y Y Y Y Y Y Y
5505 +5 Y Y Y Y Y Y Y Y Y Y
5506 +6 Y Y Y Y Y Y Y Y Y Y
5507 +7 Y Y Y Y Y Y Y Y Y Y
5508 +8 Y Y Y Y Y Y Y Y Y Y
5509 +9 Y Y Y Y Y Y Y Y Y Y
5510 +10 Y Y Y Y Y Y Y Y Y Y 100 Fy
5511 +11 N N N N N N N N N N
Detection Bandwidth = F; — F. =5510 — 5490 = 20 MHz
EUT 99% Bandwidth = 18.638 MHz (Refer to channel 100)
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<40MHz / 5510MHz >
Frequency o Trial Number (Detection = V, No Detection = N) Rate F/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5488 -22 N N N N N N N N N N
5489 -21 Y Y Y Y Y Y Y Y Y Y 100 F.
5490 -20 Y Y Y Y Y Y Y Y Y Y
5491 -19 Y Y Y Y Y Y Y Y Y Y
5492 -18 Y Y Y Y Y Y Y Y Y Y
5493 -17 Y Y Y Y Y Y Y Y Y Y
5494 -16 Y Y Y Y Y Y Y Y Y Y
5495 -15 Y Y Y Y Y Y Y Y Y Y
5500 -10 Y Y Y Y Y Y Y Y Y Y
5505 -5 Y Y Y Y Y Y Y Y Y Y
5510 0 Y Y Y Y Y Y Y Y Y Y
5515 +5 Y Y Y Y Y Y Y Y Y Y
5520 +10 Y Y Y Y Y Y Y Y Y Y
5525 +15 Y Y Y Y Y Y Y Y Y Y
5526 +16 Y Y Y Y Y Y Y Y Y Y
5527 +17 Y Y Y Y Y Y Y Y Y Y
5528 +18 Y Y Y Y Y Y Y Y Y Y
5529 +19 Y Y Y Y Y Y Y Y Y Y
5530 +20 Y Y Y Y Y Y Y Y Y Y
5531 +21 Y Y Y Y Y Y Y Y Y Y 100 Fy
5532 +22 N N N N N N N N N N
Detection Bandwidth = F; — F| =5531 — 5489 = 42 MHz
EUT 99% Bandwidth = 36.785 MHz (Refer to channel 102)
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<80MHz / 5530MHz >
Frequency o Trial Number (Detection = V, No Detection = N) Rate F/FL
(MHz) 1 2 3 4 5 6 7 8 9 10 (%)
5489 -41 N N N N N N N N N N
5490 -40 Y Y Y Y Y Y Y Y Y Y 100 F.
5491 -39 Y Y Y Y Y Y Y Y Y Y
5492 -38 Y Y Y Y Y Y Y Y Y Y
5493 -37 Y Y Y Y Y Y Y Y Y Y
5494 -36 Y Y Y Y Y Y Y Y Y Y
5495 -35 Y Y Y Y Y Y Y Y Y Y
5500 -30 Y Y Y Y Y Y Y Y Y Y
5505 -25 Y Y Y Y Y Y Y Y Y Y
5510 -20 Y Y Y Y Y Y Y Y Y Y
5515 -15 Y Y Y Y Y Y Y Y Y Y
5520 -10 Y Y Y Y Y Y Y Y Y Y
5525 -5 Y Y Y Y Y Y Y Y Y Y
5530 0 Y Y Y Y Y Y Y Y Y Y
5535 +5 Y Y Y Y Y Y Y Y Y Y
5540 +10 Y Y Y Y Y Y Y Y Y Y
5545 +15 Y Y Y Y Y Y Y Y Y Y
5550 +20 Y Y Y Y Y Y Y Y Y Y
5555 +25 Y Y Y Y Y Y Y Y Y Y
5560 +30 Y Y Y Y Y Y Y Y Y Y
5565 +35 Y Y Y Y Y Y Y Y Y Y
5566 +36 Y Y Y Y Y Y Y Y Y Y
5567 +37 Y Y Y Y Y Y Y Y Y Y
5568 +38 Y Y Y Y Y Y Y Y Y Y
5569 +39 Y Y Y Y Y Y Y Y Y Y
5570 +40 Y Y Y Y Y Y Y Y Y Y 100 Fy
5571 +41 N N N N N N N N N N
Detection Bandwidth = Fy — F =5570 — 5490 = 80 MHz
EUT 99% Bandwidth = 75.774 MHz (Refer to channel 106)
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3.3 Channel Availability Check (7.8.2)
3.3.1 Limit 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.

3.3.2 Test Procedures

3.3.2.1 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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3.3.2.2 Radar 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 t
Power-Up ‘ : Y74 : -
1/ :
......................................... : e
Channel Channel *
Avazlabzlzly Availability Channel Availability Check on new channel e t
: Check on Ch, i P
Check V{4 P —>
J/ :
Injected
Radar : {
Burst rr 5 —>
/7
Radar
Detection {
(user interface) —
Transmissions
on innitial
channel (Ch,) p
(analyser) —>
Transmissions R
on new channel corn t
(user inferface) Y{4 c g >
/)

Figure 15: Example of timing for radar testing at the beginning of the Channel Availability Check Time
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3.3.2.3 Radar 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,
Teh avait_check SR Ton wvait eheek >
power_up i t
Power-Up | 7/ : Via —>
J/ J/
r Ty S S
Channel il o . |
Availability Channel Availability Check on Ch, i ix Channel Availability Check onnew chamnel iy !
Check P ’r Fily —
: : J/ :
Injected
Radar t
Burst V74 e —
J/ J/
Radar :
Detection | ; t
(user interface) ’r R 7 —>
]/ : 7/
Transmissions
on innitial
channel (Ch,) /
(analyser) ’r Y s i —_—
J/ J/ :
Transmissions R
on new channel A !
(user interface) rr 7 Ll >
J/ J/

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

EUT ATT gl
Master) 2-Way 2viay | _AT_}— ave
[ J Splitter/ Splitter!
Combiner Combiner lg
Radar
Spectrum Test
Analyzer Signal
(Generator
3.3.4 Test Deviation
There is no deviation with the original standard.
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3.3.5 Result of Channel Availability Check Time

<80MHz / 5290MHz >

EUT Power up and
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<80MHz / 5530MHz >

EUT Power up and
Initial Channel Availability Check Time
B eyt specirum Pandlyoe - SwepL TR e T
i a st 1 e 14221 A a1, 2017
enter Freq 5.530000000 GHz = Av Type: Log-Fur e[ 3isg|  Frequency
PNG: Fast —— Trig: Free Run 4
IFGaln:Low Anten: 10 dB
Auto Tune|
104B/div__ Ref 0.00 dBm 5
Log
T T Center Freq)|
+ 5530000000 GHz|
' Start Freq|
5530000000 GHz|
| Stop Freq|
5.530000000 GHz|
‘Center 5.530000000 GHz Span 0 Hz CFStep
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 150.0 s (30000 pts| 3.000000 MHz|
= |aute Man|
96.30s -40.78 dBm
g Freq Offset|
4 0 Hz]
5
6
7
8 Scale Type
9
1 oo Lin|
e Igsmans
Radar Burst at the Beginning of Radar Burst at the End of
the Channel Availability Check Time the Channel Availability Check Time
[ Keysight Spectrum Analyzer -SueptS4 i ol ) [ Keysight Spectrum Analyzer -SueptS4 i i ol )
enter Freq 5.530000000 GHz - Avg Type: Log-Pur ey enter Freq 5.530000000 GHz . Ava Type: Log-Pur E s Frequency
PN Fast —»~ 11ig: Free Run PN Fast -~ 11g: FreeRun
IFGain:Low Atten: 10 dB IFGain:Low Anen: 10 d8
AMKr1 -60 Auto Tune| Auto Tune|
10 de/div__ Ref 0.00 dBm 44 dB 10 de/div__ Ref 0.00 dBm
Log Log
Center Freq)| Center Freq)|
5530000000 GHz| 5530000000 GHz|
Start Freq| Start Freq|
5530000000 GHz| \ 5530000000 GHz|
(] Jai H - vy
| Stop Freq| | Stop Freq|
5.530000000 GHz| 5.530000000 GHz|
‘Center 5.530000000 GHz Span 0 H: CF Step Center 5.530000000 GHz Span 0 H: CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 150.0 s (30000 pts) 3.000000 MHz| Res BW 3.0 MHz #VBW 3.0 MHz Sweep 150.0 s (30000 pts] 3.000000 MHz|
PecimoogTrcisel] x| FUNCTION ] FUNCTION WIDTH]  FUNCTION VLUE I8 - | Pretmoodralscl ————— c 1 v ] FUNCTON | FURCTIONWDTH] __Funcrionvae 8 !
BE o B o PR LM pme e
I N t 4230 6207 dBm FreqOffset 3N t 9030 -60.80 dBm FreqOffset
4 0Hz 4 0Hz
5 5
6 6
j Scale Type H Scale Type
9 9
1 oo Lin| 1 oo Lin|
e Igsmans e Lgsmans
SPORTON INTERNATIONAL INC. Page Number : 36 of 25

TEL : 886-3-327-3456 Report Issued Date : Mar. 17, 2017

FAX : 886-3-328-4978 Report Version : Rev. 01
FCC ID : SWX-UAPACIW



«amanss. DFS Test Report Report No. : FZ600709-02

3.4 In-Service Monitoring: Channel Move Time, Channel Closing
Transmission Time and Non-Occupancy Period (7.8.3)

3.4.1 Limit 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.
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3.4.2 Test 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-NIl 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.

(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.

T, 1 T, T,
g4
J/
UUT transmissions : : : f
\ 14 >
7
Injected Radar burst ;
14 —>
1/
channel_move_time Tnun-uccupan0\
< >« = »

(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-NIlI
transmission and Dwell is the dwell time per bin.
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3.4.3 Test Setup

EUT ATT gl
Master) 2-Way 2viay | _AT_}— ave
[ J Splitter/ Splitter!
Combiner Combiner lg
Radar
Spectrum Test
Analyzer Signal
(Generator
3.4.4 Test Deviation
There is no deviation with the original standard.
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3.4.5 Result of Channel Move Time, Channel Closing Transmission Time and
Non-Occupancy Period for Client Beacon Test

Test Mode : Master Temperature : 24.3-25.2°C
Test Engineer : |Bill Kuo Relative Humidity : |44-47%
BW / Channel Test Item Test Result Limit Pass/Fail
Channel Move Time 0.4553 s < 10s Pass
200ms +
80MHz /5290MHz | Channel Closing Transmission Time 35 < 260ms Pass
.2ms
Non-Occupancy Period 230 230 min Pass
Channel Move Time 0.4981 s < 10s Pass
200ms +
80MHz /5530MHz | Channel Closing Transmission Time i 2 < 260ms Pass
.2ms
Non-Occupancy Period 230 230 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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3.4.6 Channel Move Time, Channel Closing Transmission Time and Non-Occupancy
Period Test Plots

<80MHz / 5290MHz > In-Service Monitoring

Channel Move Time &

Channel Closing Transmission Time

e Keysight Spectrum Analyzer - Swept SA [E=SRE=E =
T ] RF 500 AC | | | SENSE:INT| [ ALIGN AUTO [10:47:23 AM Mar 11, 2017 F
Center Freq 5.290000000 GHz X ‘Avg Type: Log-Pwr e[ 505 6 requency
PO Fast == Trig: Externalt el
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
10 dBidiv_ Ref 10.00 dBm
Log
0.00 Center Freq|
0.0 ‘<> 5.290000000 GHz
-20.0
e StartFreq|
e 5.290000000 GHz
0.0
£0.0
o Stop Freq
o 5.290000000 GHz
800
Center 5.290000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 8.0 MHz 8000000 MHz|
JAuto Man
1 N t 4553 ms -7.76 dBm
2 N t 200.0 ms -49.76 dBm
3 N 10.00 s 4778 dBm Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
8 R
‘ '
usc Tlsraus
Non-Occupancy Period
s Keysight Spectrum Analyzer - Swept SA ===
T RF 500 AC | [ | SENSE:INT] [ ALIGN AUTO  [11:26:45 AM Mar11, 2017 F
Center Freq 5.290000000 GHz ] Avg Type: Log-Pwr TRACE[T 2375 6 requency
PNO: Fast = Trig: Free Run i
IFGain:Low Atten: 20 dB oeT|P
Auto Tune
10dB/div Ref 10.00 dBm
Log
Center Freq

0.00
)

5.290000000 GHz

StartFreq|
5.290000000 GHz,

Center 5.290000000 GHz
Res BW 8 MHz

1 A2 t (A)
F t

CoNarLN

X

#VBW 8.0 MHz

Span 0 Hz

Sweep 2.000 ks (30000 pts)

Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE |8

1.800 ks (A)
27.00s

-38.82 dB
-6.97 dBm

fgsmns

StopFreq
5.290000000 GHz|

CF Step
8.000000 MHz

JAuto Man

FreqOffset
0 Hz

Scale Type

Lin

Note:

Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)
Channel Closing Transmission Time ( 200 + 3.2 ms) = 200 + Number (8) X Dwell (0.4 ms) < 260ms
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<80MHz /5530MHz > In-Service Monitoring
Channel Move Time &
Channel Closing Transmission Time
e Keysight Spectrum Analyzer - Swept SA [E=SRE=E =
T ] RF [s0a ac | | | SENSE:INT| [ ALTGN AUTC  [11:50:53 AM Mar11, 2017
Center Freq 5.530000000 GHz X ‘Avg Type: Log-Pwr e[ 505 6 Frequency
PNO:Fast = Trig: Externalt el
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
10 dBidiv_ Ref 10.00 dBm
Log
0.00 Center Freq|
0.0 5530000000 GHz|
-20.0
0 _< StartFreq|
e <> 5.530000000 GHz
0.0
£0.0
e Stop Freq
o 5.530000000 GHz
A0.0
Center 5.530000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 8.0 MHz Sweep 12.00 s (30000 pts) 8000000 MHz|
[PRemobg R[Sl % [ v [ _FuwcTon [ Funcronwor] fute Man
4 N t 498.1 ms -36.03 dBm
2 N t 200.0 4748 dB
3 N t 10.005 2729 dBm Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
10 i
1 - |8 un
‘ v
usc Tlsraus
Non-Occupancy Period
s Keysight Spectrum Analyzer - Swept SA ===
T RF [s50Q AC [ [ | SENSE:INT] [ ALIGN AUTO  [12:32:58 PM Mar11,2017 F
‘Center Freq 5.530000000 GHz ] Avg Type: Log-Pwr TRAE[L D355 6 requency
PNO: Fast == Trig: Free Run e e
IFGain:Low Atten: 20 dB pet|P
Auto Tune
10 dBidiv Ref 10.00 dBm
og
0 DU|> Center Freq
100 5530000000 GHz
-200
o0 StartFreq
00 % " 1| 5530000000 GHz,
-50.0
-60.0
. StopFreq
) 5.530000000 GHz|
-80.0
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 8.0 MHz Sweep 2.000 ks (30000 pts) 8.000000 MHz
L ) S R S M1 1 (e RS e [ Man
il A2 t (A) 1.800ks (A)  -38.56dB
¥ t 26205 7.46dBm Freqofiset
4 0 Hz
5
6
7
8 Scale Type
9
10 i
11 B Lin
< r
o Iglsrarus
Note:
Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)
Channel Closing Transmission Time (200 + 1.2 ms) = 200 + Number (3) X Dwell (0.4 ms) < 260ms
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3.4.7 Long Pulsed Radar Type Channel Move Time Test Plots (22second)

<80MHz / 5290MHz MHz> Radar Type 5

Channel Move Time

[ Keysight Spectrum Analyzer - Swept SA [N =T
T | RE 50Q  AC | | [ SENSE:INT| | ALIGN AUTO  [10:50:14 AMMar1l, 2017 Frequenc:
Center Freq 5.290000000 GHz | Avg Type: Log-Pwr Tece[0375 6§ quency
PNO: Fast —»— Trig: Externall T
P
IFGain:Low Atten: 20 dB DET
Auto Tune|
10 dBidiv._ Ref 10.00 dBm
Log
0 DUI | CenterFreq|
ELl] 5.290000000 GHz
-200
0o StartFreq
0o ) 5.290000000 GHz
-50.0
€00
. Stop Freq
) 5.200000000 GHz
-80.0
Center 5.290000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 8.0 MHz Sweep 30.00 s (30000 pts) 8.000000 MHz
Aut M;
P o
1 N t 4847 s -6.25 dBm
2 N t 22.00s -47.97 dBm
3 Freq Offset|
4 0Hz
5
[
7
8 Scale Type
9
10 Lo Lin
11 4| it =
“
=
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<80MHz / 5530MHz MHz> Radar Type 5

Channel Move Time

[ Keysight Spectrum Analyzer - Swept SA [N
T RF [50Q  Aac | | [ SENSE:INT| | ALIGN AUTO  [11:57:24 AM Mar11, 2017 F
Center Freq 5.530000000 GHz I Avg Type: Log-Pwr 2356 requency
PNG: Fast —— Trig: Externald R I
IFGain:Low Atten: 20 dB DeT|
Auto Tune|
10 dBidiv__Ref 10.00 dBm
Log
0 D”| | CenterFreq|
100 5530000000 GHz
200
o StartFreq|
e Y 5530000000 GHz
500
600
o Stop Freq|
) 5530000000 GHz
|00

Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 8.0 MHz Sweep 30.00 s (30000 pts) 8.000000 MHz|
[Rvoodmsc] x| ¥ ] _FUNcrov ] Furcronwony fute Man
1 N t 4292s -31.39 dBm
§ N t 2200s -48.25 dBm Freq Offset
4 0 Hz|
5
6
7
S Scale Type
9
8 e
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3.4.8 Data Traffic Channel Loading and Noise Floor Plots

EUT data traffic (Master)

Channel Loading > 17% (Master)

B DFS & Adaptivity Test Tools VerL.0 (2015-05-22) (=2 ECH ===
Qption
Trigger Level[dBm):  MEKL Time(s) MK2 Time(s) Delta2 Time(s)
[0 0.0000us | [100.0000ms| [100.0000ms|
Keysight Spectrum Analyzes - Swept 34 T | On Time Point: Total Point: Sum of On Time(s):
i 1153
Ennter Freq 5.530000000 GHz ] Avg Type: Log-Pwr Frequency |5334 | |29412 | 18.1355ms
PNO: Fast - 11 Free Run
\Fuintow | Atten: 20 d8 ° - -
Auto Tune! Sweep Time(s) Sweep Point Duty Cyclef3):
e Ret 1000 e [102.00ms |[30000 | 18.1355%
CenterFreq|
5530000000 GHz|
i () vEBnARLE
StartFreq i~
ki, Copyright (¢) 2013 by Sporton Lab.
Stop Freq|
Ermm - =1
Center 5.530000000 GHz Span 0 Hz CF Step |Carier Freq S 53000000 G AT Frequeney
Res BW 8 MHz #VBW 8.0 MHz Sweep 12.00 s (30000 pts) 8.000000 MHz ! el
auto Man Auto Tunel
Perticodmmclscil T L PO rcron ol Fcro e
1 _Ref 1000cBm __
§ FreqOffset| “W"'ng:
; 0 Hz 2
6 StanFreq)
7 s saconcoco o
] Scale Type ke [
9
10 Log Lin) ‘ Stop Freaf
11 530000000 CHrl
= o R s e o SB35
g T
LI widms et l P
H o
H
1 ScaleType)
i e
s s -
Noise Floor (No transmission)
[ Keysight Spectrum Analyzer - Swept SA (=
T | RF 50Q AC | [ | SENSE:INT] [ ALIGN AUTO  [11:51:40 AM Mar11, 2017 Frequenc
Center Freq 5.530000000 GHz . Avg Type: Log-Pwr [[Z3:556 quency
PNO: Fast —»— 1rig: Free Run ™ ‘
IFGain:Low Atten: 20 dB DeT|P
Auto Tune
10 dBidiv__ Ref 10.00 dBm
Log
0.00 Center Freq|
-10.0 5530000000 GHz|
00
e StartFreq|
e 5.530000000 GHz{
-50.0
60.0
. Stop Freq
5530000000 GHz|
-60.0
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 8.0 MHz Sweep 12,00 s (30000 pts) 8.000000 MHz|
JAuto Man
L x [ v [ FUNCTION [ FUNCTIONWIDTH]
2
3 Freq Offset|
4 0Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
1 - o —
< 5
hsc [gstatus
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3.5 Statistical Performance Check (7.8.4)

3.5.1 Limit 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

x 100 = 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:

P1+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

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.
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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 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.

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).

c) 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 MHZz])
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 MHZ))
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a) Channel center frequency (subset case 1)

Legend

;
-
r n

.- Long Pulse Type 5 lowest frequency
.- Long Pulse Type 5 center frequency

U UT Chan nel F;-, Long Pulse Type 5 highest frequency

m

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

mTm

Amplitude

100% Overlap

Long Pulse Type 5

Radar Signal
(Centered on UUT
Channel)
Fre cy
FOBL FLS F FHSFOBH reruEnsy
FC5

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

Q F,.: Long Pulse Type 5 lowest frequency

o F..- Long Pulse Type 5 center frequency

:‘3 U UT Cha n nel F,.: Long Pulse Type 5 highest frequency

E_ F.: UUT Occupied Bandwidth low edge

E F: UUT Channel center frequency

< F,: UUT Occupied Bandwidth high edge

Long Pulse Type 5
Radar Signal
(900/0 OVerlap with the 90% Overla
low edge of UUT
Occupied Bandwidth)
Chirp ing
i -
Frequenc
FLS FC: FHS q y
OBL F FOBH
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c) 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
L o
m

.s- Long Pulse Type 5 lowest frequency
cs- Long Pulse Type 5 center frequency
s 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

90% Overl

Long Pulse Type 5
Radar Signal

asing  (90% overlap with the
high edge of UUT
Occupied Bandwidth)

Frequency -

The percentage of successful detection is calculated by:

TotalWaveformDetections

‘ x100
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 8
TotalWaveformTrials

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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3.5.2 Test 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-NIl 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.

1, 1 T, T,
‘
J/
UUT transmissions i i L
\ [
J/
Injected Radar burst ;
Vs —_
/)
< channel_move_time > i< non-occupancy >
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3.5.3 Test Setup

EUT ATT gl
Master) 2-Way 2viay | _AT_}— ave
[ J Splitter/ Splitter!
Combiner Combiner lg
Radar
Spectrum Test
Analyzer Signal
(Generator
3.5.4 Test Deviation
There is no deviation with the original standard.
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3.5.5 Result of Statistical Performance Check

<20MHz / 5300MHz >

(Detection = Y, No Detection = N)

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

30 Y Y Y Y

<
<

Trial of Detection 28/30 26/30 26/30 25/30 25/30 29/30

Probability (%) 93.33% 86.67% 86.67% 83.33% 83.33% 96.67%

Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%

Average Probability of Radar Type 1~4 (%) 87.5% ( >=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
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30 Y N Y Y Y

Trial of Detection 28/30 26/30 25/30 25/30 27/30 28/30

Probability (%) 93.33% 86.67% 83.33% 83.33% 90% 93.33%

Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%

Average Probability of Radar Type 1~4 (%) 86.67% ( >=80% )
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<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
3 Y Y Y Y Y Y
4 Y Y N N Y Y
5 Y Y Y Y Y Y
6 Y Y Y Y Y Y
7 N N N Y Y Y
8 Y Y Y Y Y N
9 Y Y Y N Y Y
10 Y Y Y Y Y Y
11 Y Y Y Y Y Y
12 Y Y Y Y N Y
13 Y N Y Y Y Y
14 Y Y N Y Y Y
15 Y Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y Y Y N Y N
18 N N 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 N Y Y Y
23 Y Y Y N Y Y
24 Y N Y Y Y N
25 Y Y Y Y Y Y
26 Y Y Y Y Y Y
27 Y Y Y Y Y Y
28 Y N N N Y Y
29 Y Y Y Y Y Y
30 Y Y Y N Y Y
Trial of Detection 28/30 25/30 25/30 24/30 29/30 27/30
Probability (%) 93.33% 83.33% 83.33% 80% 96.67% 90%
Limit (%) >= 60% >= 60% >= 60% >=60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 85% ( >=80% )
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«amanss. DFS Test Report Report No. : FZ600709-02

<20MHz / 5500MHz >

(Detection = Y, No Detection = N)

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

<
<
<
<
<
<

© 00 N O |& W N [=

-
o

—t
—h

-
N

-
w

'y
f >

-
»

—h
~

-
[oo]

-
({e]

N
o

N
parg

N
N

N
w

N
B

N
o

N
(2]

N
~

N
(o2

I
<< < [ < (< < < (< < < < [Z < < < < < < < < < < < < [Z =< (<
<|<[Z<|<|<|<|<|<|<[Z<|<|<[Z[<[<|<Z<|<|<|<|< << [Z <
<< < < < (< < < << [Z < < < =< [Z < << <2< < [Z < < |< <
<< |2 << |<[Z<< << [Z< < << |<[Z|<|<|<|<|<[Z|<
<< || << |<|<|< << <xZZ2Z2<EZZEZ]<I[<|<|<||<[< << |<
<< <<= =< =< < | < (<< [Z =< < < < (< =< =< < < < [Z < =< =< =<

N
©

<
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Trial of Detection 28/30 25/30 26/30 25/30 24/30 28/30

Probability (%) 93.33% 83.33% 86.67% 83.33% 80% 93.33%

Limit (%) >= 60% >= 60% >= 60% >= 60% >= 80% >=70%

Average Probability of Radar Type 1~4 (%) 86.67% ( >=80% )
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s iis. DFS Test Report Report No. : FZ600709-02
<40MHz / 5510MHz >
(Detection = Y, No Detection = N)
Trial Number Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
1 Y Y N Y Y Y
2 Y Y Y Y Y
3 Y Y Y N Y Y
4 Y N Y Y N Y
5 Y Y Y Y Y Y
6 Y Y Y Y Y Y
7 N Y Y Y 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 N Y
13 Y Y Y Y Y Y
14 Y N Y Y Y Y
15 N Y Y Y Y Y
16 Y Y Y Y Y Y
17 Y Y N Y Y N
18 Y Y Y N Y Y
19 Y Y Y Y Y Y
20 Y Y Y Y Y Y
21 Y N Y Y N Y
22 Y Y Y Y Y Y
23 Y Y Y N Y Y
24 Y Y N Y Y Y
25 Y Y Y Y Y Y
26 Y Y Y Y Y N
27 Y N Y Y Y Y
28 Y Y Y N Y Y
29 Y Y Y Y Y Y
30 Y Y N Y Y Y
Trial of Detection 28/30 26/30 25/30 25/30 27/30 28/30
Probability (%) 93.33% 86.67% 83.33% 83.33% 90% 93.33%
Limit (%) >= 60% >= 60% >= 60% >=60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 86.67% ( >=80% )
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s iis. DFS Test Report Report No. : FZ600709-02
<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 N Y Y N Y
3 Y Y Y Y Y Y
4 Y Y Y Y Y Y
5 Y Y N Y Y Y
6 Y Y Y Y Y Y
7 Y N Y N Y N
8 N Y Y Y Y Y
9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y N Y N Y
12 Y Y Y Y Y Y
13 Y Y Y N Y Y
14 Y Y Y Y Y Y
15 Y N Y Y Y Y
16 Y Y Y Y Y Y
17 N Y Y Y N Y
18 Y Y Y Y Y Y
19 Y Y N Y Y Y
20 Y Y Y N Y Y
21 Y Y Y Y Y Y
22 Y Y Y Y Y N
23 Y Y N 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 N Y Y
28 Y Y N Y N Y
29 Y N Y Y Y Y
30 Y Y Y Y Y Y
Trial of Detection 28/30 26/30 25/30 26/30 26/30 28/30
Probability (%) 93.33% 86.67% 83.33% 86.67% 86.67% 93.33%
Limit (%) >= 60% >= 60% >= 60% >=60% >= 80% >=70%
Average Probability of Radar Type 1~4 (%) 87.5% ( >=80% )
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SPORTON LAB.

DFS Test Report

Report No. : FZ600709-02

4 List of Measuring Equipment

Calibration
Instrument | Manufacturer | Model No. Serial No. [ Characteristics Date Test Date Due Date Remark
Signal Agilent E4438C MY49070755 |250KHz ~ 6GHz| Sep. 30, 2016 | Mar. 11,2017 | Sep. 29, 2017 DFS
Generator 9 P55 1 P9 (DFS02-HY)
Spectrum ) DFS
Keysight N9010A MY56070412 10Hz~7GHz | Aug. 05,2016 | Mar. 11,2017 |Aug. 04, 2017
Analyzer (DFS02-HY)
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