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SUMMARY OF DYNAMIC FREQUENCY SELECTION TEST

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

Aerohive networks Inc
1011 McCarthy Boulevard Milpitas, CA 95035 United States

1.2 Feature of Equipment Under Test

Product Feature

Equipment wireless access point
Brand Name Aerohive

Model Name AP650X

FCC ID WBV-AP650X

WLAN 2.4GHz 802.11b/g/n (HT20)

WLAN 2.4GHz 802.11ac (VHT20)

WLAN 2.4GHz 802.11ax (HE20)

EUT supports Radios application WLAN 5GHz 802.11a/n(HT20/HT40)

WLAN 5GHz 802.11ac (VHT20/VHT40/VHT80)
WLAN 5GHz 802.11ax (HE20/HE40/HE80/HE160)
Bluetooth v4.0 LE

HW Version 1
SW Version 10.0
EUT Stage Production Unit

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

1.3 Product Specification of Equipment Under Test

Product Specification subjective to this standard

DFS Function Master

5250 MHz ~ 5350 MHz

5470 MHz ~ 5730 MHz

802.11a/n; OFDM (BPSK / QPSK / 16QAM / 64QAM)

Tx/Rx Channel Frequency Range

Type of Modulation 802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM /
256QAM/1024QAM)
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1.4 Testing Site

Sporton International (Kunshan) Inc. is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Test Firm Sporton International (Kunshan) Inc.

No. 1098, Pengxi North Road, Kunshan Economic Development Zone

: : Jiangsu Province 215300 People’s Republic of China
Test Site Location

TEL : +86-512-57900158
FAX : +86-512-57900958

Sporton Site No. FCC Designation No. | FCC Test Firm Registration No.

Test Site No.
DFS01-KS CN1257 314309

1.5 Applied Standards

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

U FCC Part 15 Subpart E

¢ FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

U FCC KDB 905462 D04 Operational Modes for DFS Testing New Rules v01

4 ANSI C63.10-2013

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

during the test.

1.6 Support Unit used in test configuration and system

Item [Equipment |Trade Name [Model Name FCC ID HW / FW Version Power Cord
HW:NA
1. WLAN AP Cisco Air-CAP3072E-A-K9| LDK102087 Shielded, 1.8 m
FW: 15.2(4)JB6
AC I/P:
Unshielded, 1.2
2. Notebook Lenovo Edge E335 PPD-AR5B95 N/A m
DC O/P:
Shielded, 1.8 m
Sporton International (Kunshan) Inc. Page Number 121of21
TEL : +86-512-57900158 Report Issued Date : Aug. 12, 2019
FAX : +86-512-57900958 Report Version : Rev. 01

FCC ID : WBV-AP650X



samranas. FCC DFS Test Report Report No. : FZ921502

1.7 Test tool software version

Item Trade Name Model Name FW Version

1. KEY-SIGHT N7607B Signal Studio 3.0.0.0
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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

Client Client
Requirement
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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Additional requirements for devices

with multiple bandwidth modes

Operational Mode

Master or
Client With

Radar Detection

Client

Without Radar Detection

U-NII Detection Bandwidth and

Statistical Performance Check

All BW modes

must be tested

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)

spectral density requirement

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

662911 DO1.

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

The radar Detection Threshold, lowest antenna gain is the parameter of Interference radar DFS
detection threshold, The Interference Detection Threshold is the ( -64dBm) + (5) [dBi]+ 1 dB= -59.1

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.

transmissions.

data traffic.

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

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

Sporton International (Kunshan) Inc.
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FAX : +86-512-57900958
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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
(Hsec) _
Detection
0 1 1428 18 See Note 1. See Note 1.
Test A 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 (. sec, with a minimum
increment of 1 ¢ sec, 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

AorB.

The aggregate is the average of the percentage of successful detections of short pulse radar types 1-4.
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TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID : WBV-AP650X

Page Number :21of21
Report Issued Date : Aug. 12, 2019
Report Version : Rev. 01



samranas. FCC DFS Test Report Report No. : FZ921502

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 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)
(@)

®3)

(4)

()

(6)

(7)

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) The total test signal length is 12 seconds.

(2) 8 Bursts are randomly generated for the Burst_Count.

(3) Burst 1 has 2 randomly generated pulses.

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

(5) The PRI is randomly selected to be at 1213 microseconds.

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

(7) 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
P —_—
Burst Interval = 12 [ Bursts

Pulses = 1~3
Pulse Width = 50~100 us PRI = 10002000 us
Chirp Width = 5~20 MHz =
T - . sl e
T [y S T HE
N B R H H H H H H [ I B B
O B T i i i i i i i1 i
[T T I | I i i i I I TR
[T T I | I i i i I I S T I
0 H Bk i - - - i i A R
NI - i H i il b HE U B U [ PO
I‘- 12 sec -'I
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2.6 Frequency Hopping Radar Test Waveform

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

Lrepenrpathgror egiigagag

q
PRI=333us/

l Logwest Frequency=5§5{l MHz

= e s e e e e s g e e e e e e =

- Burst Length (Sequence length) = 300 ms -I
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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 = -62 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) + (3.9) [dBi]+ 1 dB=
-59.1dBm. Capture the spectrum analyzer plots on radar waveform.

3.1.2 Conducted Calibration Setup

EUT
(Master)

2-\Way
Splitter/
Combiner

2-Way
Splitter!
Combiner

—| ATT. |— Elave

Spectrum
Analyzer

3.1.3 Calibration Deviation

There is no deviation with the original standard.

Radar
Test
Signal
(Generator
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3.1.4 Radar Waveform Calibration Result

<20MHz / 5300MHz>

Radar Type 1

Radar Type 2

Spectrum 2 ®] s

Spectrum 3 ®] L~
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Spectrum 3 ®] ry

G
Ref Level -20.00 d&m & RBW 3 MHz Spectrum 3 ®] A
Att 0dB @ SWT 15 ms VBW 3 MHz Ref Level -20.00 dem & RBW 3 MHz
TRGIEXT att 0dB @ SWT 15ms  VBW 3 MHz
(@ 14P Cirw TRGE iTT
[0 17 Cinw
-30 d
-30
o 40
50 d sod
-60 60
|| L
E <70 di
o'
t f i t J T T 1 1 T
| | B ‘ ‘ “ L ‘ | | | ‘ | “ | l ‘ ‘ | | | ‘ | ‘
CF 5.3 GHz 30000 pts 1.5 ms/ CF 5.3 GHz 30000 pts 1.5ms/
p— —— — —
L L | Walt for Trigger... ARAELLLND W8 4 D) | wait for Trigger... GRARALIAN W6 Y
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<80MHz / 5530MHz>

Radar Type 1

Radar Type 2

Spectrum3  (®) L Spectrum3 @) o
Ref Level -20.00 dém  RBW 2 MHz Ref Level -20.00 dém © RBW 3 MHz
att 0GB ® SWT 100ms  VBW 3 MHz att 08 @ BWT 1Sms  VBW 3 Mz
TRGIEXT TRGIEXT
[@14F Cirw (@147 Cirw
30 de 30
40 4 40
50 di 50 dB
60 dem 50
b1 -62.000 52,000 dm
o L PR ey
did'de | 1A | |‘ | ‘
f |H|‘\ T ‘ T |\m| ‘ w“\ T w| HlH '
CF 5.53 GHz 30000 pts 10.0 ms/ GF 5.53 GHz 30000 pts 1.5 ms/
— o.0ms/ ) i
)il Wait for Trigger... URNNNNND Wik 7 i Wait for Trigger... QEARRRRLY ik 4

Radar Type 3

Radar Type 4

o)
Spectrum 3 @] y Spectrum 3 @] -
Ref Level -20.00 dam @ RBW 3 MHz Ref Level -20.00 dém @ RBW 3 MHz
Att 0dB @ SWT 15ms  YBW 3 MHz Att 0dB @ SWT 15ms  VBW 3 MHz
TRGIEXT TRG:EXT
(@147 Cirw (@ 147 Cirw
30 -30 B
-40 -40
-50 d -50 di
60 60
1 -62.000 den ) B
70 dl 70 dB
110|deim - } 1 = o I
T | T | ‘”‘ ‘\‘ ‘| | | MI |||‘ 4l I‘ M
CF 5.53 GHz 30000 pts 1.5 ms/ GF 5.53 GHz 30000 pts 1.5 ms/
—_ —
Wait for Trigger...
gger... BEELLELCD e 4 i wait for Trigger... BRRRERELD e Y

Single Burst of Radar Type 5

Single

Burst of Radar Type 6

Spectrum 8 #® &) Spectum3 @) 3
Ref Level -20.00 dém  RBW 3 MHz Ref Level -20.00 cBm © RBW 3 MHz
att 0GB ® SWT 255 VBW 3 MHz A 08 @ SWT 15ms  VBW 3 Mz
SGL TRG:EXT TRGIEXT
[@14P Clrw @ LAP Clrw
-30 de -30 dl
40 4 -40 4B
-50 di -50 dB
-60 de 60 dem
S | | O O | RO A
F0d | 704
110
N
wwatoihocas Gttty ot b b il b i) |
CF 5.53 GHz 30000 pts CF 5.53 GHz 30000 pts 1.5 ms/
—_— i
T Measuring... n e Z i T wait for Trigger... MURRMRAAD Wl Y

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID : WBV-AP650X

Page Number :210of21
Report Issued Date : Aug. 12, 2019
Report Version : Rev. 01




samranas. FCC DFS Test Report Report No. : FZ921502

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 1IMHz
steps at frequencies 5 MHz below where the detection rate begins to fall. Record the highest
frequency (denote as Fr) 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 1IMHz
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 = Fxn— Fu
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3.2.3 Test Setup

EUT ATT &l
Master) 2-Way 2Wiay | ATL_}— ave
[ J Splitter/ Splitter
Combiner Combiner g
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 Trial Number (Detection =Y, No Detection = N) Rate
(MHz) 1213 ]als 6] 7 9 | 10 | @) S
5289 -11 N N N N N N N N N 0
5290 -10 Y Y Y Y Y Y Y Y Y Y 100 F
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 = 17.656 MHz (Refer to channel 60)
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<80MHz /5290MHz >

Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) A T I P N B P o 10| o |7
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 = 73.372 MHz (Refer to channel 58)
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<20MHz/ 5500MHz >

Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) A T I P N B P o 10| o |7
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 = 17.945 MHz (Refer to channel 100)
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<80MHz / 5530MHz >

Frequency Trial Number (Detection =V, No Detection = N) Rate
(MHz) A T R P N B P o 10| o |7
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 = 73.661 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.

T, 1,
- Tchiavailicheck
power_up : : I
Power-Up ‘ : 7 : — >
J/
Channel Chanrel P o
Availabili v Availability .' Channel Availability Check on new channel t
Check Check on Ch, H .; rr »
o J/
Injected
Radar : !
Burst rr 5 —>
/7
Radar
Detection {
(user interface) —>
Transmissions
on innitial
channel (Ch,) ¢
(analyser) —>
Transmissions oo
on new channel N t
(user interface) 7 P —>
/)

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 e Ton wvait eheek >
power_up i t
Power-Up ! rr ; ’r — »
J/ J/
(7 Ty S S
Channel il o . |
Availability Channel Availability Check on Ch, ' Channel Availability Check on new channel 3 % % !
Check ¢ rr [ .
: : J/ :
Injected
Radar t
Burst Vs g4 —
J/ J/
Radar :
Detection | ; t
(user interface) 7 R 7 —>
J/ : //
Transmissions
on innitial
channel (Ch,) /
(analyser) ’r Vs i —_—
J/ J/ :
Transmissions N
on new channel I !
(user interface) ’r V74 P —>
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 &l
Master) 2-Way 2Wiay | ATL_}— ave
[ J Splitter/ Splitter
Combiner Combiner g
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
Initial Channel Availability Check Time

Spectrum (x) (x) (x)
Ref Level 0.00 dBm @ RBW 3 MHz
lo att 10dB @ SWT 3005 VBW 3 MHz
SGL
(@157 Clrw

.

39.62 dBm|
129.11430 5
25.72 dB
-60.00000 s

M1[1]

-10 D2[1]

CF 5.3 GHz

Marker
Type | Ref | Tre |
ML 1

30000 pts

X-value | v-value | Function | Function Result |
129.1143 s ~39.62 dBm

p2| M1 1 -60.0 5 -25.72 dB

) J

Ready (LTI ] 4

Radar Burst at the Beginning of
the Channel Availability Check Time

Radar Burst at the End of
the Channel Availability Check Time

Spectrum (x) (x) (%) Spectrum (x) (%) (x)
Ref Level 0.00 dem & RBW 3 MHz Ref Level 0.00 dem @ RBW 3 MHz
lo Att 10de @ SWT 2005 VBW 3 MHz o At 10de @ SWT 3005 VBW 3 MHz
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(@140 Clrw [@ 14 Cirw
Da[1] 26.84 db| D3[1] 0.60 db|
104 54.00000 5 104 6.00000 s|
e mM1[1] 65.59 dBm| e M1[1] 65.06 dBm)|
129.11430 5| 129.11430 5|
-20 der -20 dBrr
-30 d8: -30 de
-40 d -40 di
-50 di -50 di
50 T 50
GF 5.3 GHz 30000 pts 30.05/ GF 5.3 GHz 30000 pts 30.0s/
Marker Marker
Type | Ref | Tre | X-value | Y-value | _Function__| Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
1 129.1143 5 -65.59 dém M1 1 129.1143 5 -65.06 dBm
pz| Mi| 1 -60.0 5 -0.56 dB Dz wMi 1 -60.0 5 -1.04 db
pa| M1 1 -54.0 5 -0.87 d8 pa| w1 1 -6.05 -0.60 dB
)i Ready HRRRRRR 4 )il Ready HRRRRRR i 4
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<80MHz / 5530MHz >

EUT Power up and
Initial Channel Availability Check Time

Spoctrum 5 & )
Ref Level 0.00 dém & RBW 3 MHz
o Att 10 dB @ SWT 300 s VBW 3 MHz
SGL
@ 14P Clrw

D2[1] 40.58 dB|

CF 5.5 GHz 30000 pts 30.0s/
Marker
Type | Ref | Trc | K-value | Y-value | _Function__| Function Result |
ML 1 130.0143 5 -25.90 dbm
D2/ M1 1 -60.0 5 -40.58 dB

Tr ] Ready EERRRRRND W8 Vi

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

Spectrum 5 & 5 Spectrum © 5 a
Ref Level 0.00 dBm ® RBW 3 WHz Ref Level 0.00 dBm ® RBW 3 MHz
o Att 10dB @ SWT 3005 VBW 3 MHz o att 10dB @ SWT 3005 VBW 3 MHz
SGL SGL
@ 14F Clrw [@14F Cirw
Da[1] 0.78 db| Dar1] 0.10 db}
10 54.00000 5| 10 6.00000 5|
B mMi[1] 65.70 dBm)| B m1[1] 66.31 dBm)|
o0 130.01433 5| o0 130.01433 5|
30 30
40 d8 40 d
50 di 50 di
0 d -60 dby
CF 5.5 GHz 30000 pts 30.0s/ CF 5.5 GHz 30000 pts 30.0 s/
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function__| Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 130.0143 5 ~65.70 dBm ML 1 130.0143 5 -66.31 dbm
Dz M1 1 -60.05 -0.51dB D2 Mmi 1 -60.0 5 0.55 di.
D3| Mi 1 -54.05 -0.78 dB D3| Mi 1 -6.0 5 -0.10 dB
)i ) Ready [T ) 4 )i ) Ready BERRRRR i 4
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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, I,
g4
J/
UUT transmissions i : : f
\ 14 s
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-NII
transmission and Dwell is the dwell time per bin.
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3.4.3 Test Setup

EUT ATT &l
Master) 2-Way 2Wiay | ATL_}— ave
[ J Splitter/ Splitter
Combiner Combiner g
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 : |Eloise wang

Relative Humidity : |44-47%

BW / Channel Test Item Test Result Limit Pass/Fail
Channel Move Time 0.508417 S < 10s Pass
200ms +
80MHz /5290MHz | Channel Closing Transmission Time = < 260ms Pass
.2ms
Non-Occupancy Period 2 30 = 30 min Pass
Channel Move Time 0.509617s < 10s Pass
200ms +
80MHz /5530MHz | Channel Closing Transmission Time 0 < 260ms Pass
.2ms
Non-Occupancy Period = 30 = 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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3.4.6 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

( o
Spectrum (x) (x) (x)
Ref Level 0.00 dém @ RBW 3 MHz
lo Att 10dB @ SWT 125 VBW 3 MHz
TRG:EXT
@ LAP Clrw
mM3[1] -31.71 dBm|
10ds 508.417 ms|
= M1i[1] 67.24 dBm)|
20 dBm 200.000 ms|

M

L.,

CF 5.20 GHz 30000 pts 1.2/
Marker
Type | Ref | Trc | X-value | v-value | __Function | Function Result |
M1 1 200.0 ms -67.24 dém
m2 1 10.0s -66.78 dém
M3 1 508,417 ms -31.71 dém

j—[ : wait for Trigger... JRAREELLD 98 4

Non-Occupancy Period

Spectrum a (x) ()
Ref Level 0.00 dBm @ RBW 3 MHz
J Att 10 d8 & SWT 2000 s YBW 3 MHz
SGL
[@14P Clrw
D2[1] -37.42 dB|
. 1800.0000 s|
-10 der M1[1] 26.95 dBm
5.8002 s
-20 dBm
-30 dB
-40 dBm
-50 de
-50 dBm e

CF 5.29 GHz 30000 pts 200.0s/
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 1 5.8002 s -26.95 dBm
D2| M1 1 1.8 ks -37.42 dB

i Ready ERERRRRND ﬂ- y

Note:

Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)

Channel Closing Transmission Time ( 200 + 5.2 ms) = 200 + Number (13) X Dwell (0.4 ms) < 260ms
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<80MHz /5530MHz > In-Service Monitoring

Channel Move Time &

Channel Closing Transmission Time

( Spectrum

j ALt

SGL TRGIEXT

Ref Level 0.00 dém

& RBW 3 MHz

10 dB @ SWT 125 VBW 3 MHz

o
v

® LAP Clrw

M1[1]

-10 dBrr

-20 dBm

Ma3[1]

-67.46 dBm)|
200.000 ms
47.61 dBm)|
509.617 ms

-30 dBm

-40 dBm
13

Bm

CF 5.53 GHz

30000 pts

Marker
Type | Ref | Trc | X-value | v-value | __Function | Function Result |
M1 1 200.0 ms -67.46 dem
pz| M1 1 10.0s 0.73 de
M3 1 509,617 ms -47.61 dBm
ik Ready ERERERERD R y
Non-Occupancy Period
Spectrum a (x) ()
Ref Level 0.00 dBm @ RBW 3 MHz
J Att 10 d8 & SWT 2000 s YBW 3 MHz
SGL
@147 Cirw
M1[1] -15.07 dBm|
~ 26.6676 S|
10 dBr p2[1] 50.63 dB
1779.1326 s
0 dBm
0 dB
0 dBm
0 dB
0 dBm
CF 5.53 GHz 30000 pts 200.0 5/
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 1 26.6676 -15.07 dBm
D2 M1 1 1.7791326 ks -50.63 dB
b

Ready

Note:

Dwell (0.4 ms)= Sweep Time (12000 ms) / Sweep Point Bins (30000)

Channel Closing Transmission Time (200 + 3.2ms) = 200 + Number (8) X Dwell (0.4 ms) < 260ms
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3.4.7 Data Traffic Channel Loading and Noise Floor Plots

EUT data traffic (Master)

Channel Loading > 17% (Master)

Spectrum

Ref Level 0.00 dam

Att 208 @ SWT 125
SGL

(@ LAP Clrw

® RBW 3 MHz
VBW 3 MHz

-10d

220 dBm:

30000 pts 1.2s/ )

4

|LcF 5.29 GHz

Ready ARNRERERY

L JL J

Spectrum

Ref Level 0.00 dam
Att 20d8 @ SWT 100 ms
SGL

® RBW 3 MHz
VBW 3 MHz

@ 14F Clrw

-10

-20d

d

CF 5.29 GHz 30000 pts

Jil ] Ready T ]

10.0 ms/

A

8 DFS & Adaptivity Test Tools for China Ver1.0 (2013-10-.. | = | B |
Option
Trigger Level[dBm}:  MEKL Time(s) MEK2 Time(s) Delta2 Time(s)
[40 8.3969ms | |15.8939ms | |7.4969ms |
On Time Point: Total Point: Sum of On Time(s):
769 | [2249 | 2.5634ms
Sweep Time(s) Sweep Point Duty Cycle[Ze):
[100.00ms | [30000 | 34.1930%
” HERHMHRLS
Run 2X,
Copyright (¢ 2013 by Sporton Lab,

Noise Floor (No transmission)

Spectrum

Ref Level 0.00 dBm
Att 20 dB & SWT 100 ms
SGL

@ RBW 3 MHz
VBW 3 MHz

@ 14P Clrw

-10 dBm

-20 dBm

-30 dBm

-40 dem

-50 dBm

CF 5.29 GHz

30000 pts

10.0 ms/
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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

_ x100 = Percentage of Successful Detection Radar Waveform N = P4N
TotalWaveformTrials

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

is required and is calculated as follows:

Py1+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 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)

P
L

UUT Channel

Legend

m
:

.- Long Pulse Type 5 lowest frequency
-=- Long Pulse Type 5 center frequency
F..: Long Pulse Type 5 highest frequency

m

Amplitude

100% Overlap

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

mTm

Long Pulse Type 5

Radar Signal
(Centered on UUT
Channel)
Fre -
FOBL FLS F FHSFOBH qUensy
FC5

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

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

o
R ad

Legend

(0] F,.: Long Pulse Type 5 lowest frequency
O F..: Long Pulse Type 5 center frequency
F Pul hest fi

:‘3 U UT Channel .- Long Puise 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 OVe”ap 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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¢) 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
m

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

mm

UUT Channel

F.: UUT Occupied Bandwidth low edge
F: UUT Channel center frequency
F.;: UUT Occupied Bandwidth high edge

Amplitude

90% Overl

Long Pulse Type 5
Radar Signal

asing  (90% overlap with the
high edge of UUT

Occupied Bandwidth)
Frequency
F F LS CL‘F H5
OBL OBH
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.

calculated by:

TotalWaveformDetections

TotalWaveformTrials

x100

Table 7 — Frequency Hopping Radar Test Waveform

The probability of successful detection is

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.

the group are always treated as equally likely.

For selection of a random frequency, the frequencies remaining within
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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, T, T T,
[
J/
UUT transmissions i i L
\ 44 >
J/
Injected Radar burst ‘
g4 >
J/
Channel_move ime Tnun-uccu ancy
< channel_move. f > i< paney >
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3.5.3 Test Setup

EUT ATT &l
Master) 2-Way 2Wiay | ATL_}— ave
[ J Splitter/ Splitter
Combiner Combiner g
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

Trial of Detection 28/30

Probability (%) 93.3%

Limit (%) >= 60%

Average Probability of Radar Type 1~4 (%)
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<80MHz / 5290MHz >

(Detection =Y, No Detection = N)
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Trial of Detection 30/30

Probability (%) 100%

Limit (%) >= 60%

Average Probability of Radar Type 1~4 (%)
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Trial of Detection 26/30

Probability (%) 86.7%

Limit (%) >= 60%

Average Probability of Radar Type 1~4 (%)
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Trial of Detection 30/30

Probability (%) 100%

Limit (%) >= 60%

Average Probability of Radar Type 1~4 (%)
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SPORTON LAB.

FCC DFS Test Report

Report No. : FZ921502

4 List of Measuring Equipment

. L. Calibration
Instrument | Manufacturer| Model No. Serial No. |Characteristics Date Test Date Due Date Remark
Signal
R&S FSV7 101472 10Hz~7GHz | Jan. 14, 2019 | Jul. 11, 2019 | Jan. 13, 2020 | Conducted
Analyzer (DFS01-KS)
Vector Signal
R&S SMJL00A 101908 | 100kHz~6GHz NCR Jul. 11, 2019 NCR Conducted
Generator (DFS01-KS)
BEIJING XB-WDB-
Horn Antenna 040505 | 1GHz-18GHz | Jan. 14,2019 | Jul. 11, 2019 | Jan. 13, 2020| Conducted
XIBAO 1-18 (DFS01-KS)
Active Hore
Com-Power | AHA-118 701030 | 1GHz-18GHz | Jan. 14,2019 | Jul. 11, 2019 | Jan. 13, 2020| Conducted
Antenna (DFS01-KS)
NCR: No Calibration Required
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