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1 Certificate of Conformity

Product:
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Test Model:
Sample Status:
Applicant:
Test Date:

Standards:
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NA

E2100
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Greenwave Systems Pte. Ltd.
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FCC Part 15, Subpart E (Section 15.407)

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :
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May Chen / Manager

Mar. 06, 2017

Mar. 06, 2017
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2 EUT Information

2.1 Operating Frequency Bands and Mode of EUT
Table 1: Operating Frequency Bands and Mode of EUT
. Operating Frequency Range
Operational Mode
5250~5350MHz 5470~5725MHz
Master v v
2.2 EUT Software and Firmware Version
Table 2: The EUT Software/Firmware Version
No. Product Model No. Software/Firmware Version
1 Wi-Fi Extender E2100 01 .O0.0S.OO-dev_201l612.1 5 072135 _45a2c45
e_jenkins
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2.3  Description of Available Antennas to the EUT
Table 3: Antenna List
Antenna
PCB Gain(dBi) Frequency range Connector Oeal
No. B Al T Length
| chain No rand Including (GHz-GHz)  |/tenna Type type mm)
cable loss
2G-1 | Chain 2 WNC 4.62 2.4~2.4835 Dipole i-pex(MHF) 75
2G-2 | Chain 1 WNC 3.33 2.4~2.4835 Dipole i-pex(MHF) 52
2G-3 | Chain0 WNC 3.63 2.4~2.4835 Dipole i-pex(MHF) 187
3.24 5.15~5.25 ] ]
5G-5 | Chain 3 WNC Dipole i-pex(MHF) 171
3.24 5.25~5.35
4.39 5.15~5.25 ] ]
5G-6 | Chain 2 WNC Dipole i-pex(MHF) 187
4.58 5.25~5.35
4.63 5.15~5.25 . )
5G-8 | Chain 1 WNC Dipole i-pex(MHF) 237
4.07 5.25~5.35
3.68 5.15~5.25 . )
5G-7 | Chain0 WNC Dipole i-pex(MHF) 228
3.62 5.25~5.35
3.45 5.47~5.725 . )
5G-1 | Chain3 WNC Dipole i-pex(MHF) 43
3.45 5.725~5.85
4.28 5.47~5.725 . )
5G-2 | Chain 2 WNC Dipole i-pex(MHF) 37
4.47 5.725~5.85
2.71 5.47~5.725 ) )
5G-4 | Chain 1 WNC Dipole i-pex(MHF) 90
2.95 5.725~5.85
4.01 5.47~5.725 ) )
5G-3 | Chain0 WNC Dipole i-pex(MHF) 73
3.54 5.725~5.85
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The Directional gain table:
Frequency (MHz) Max Gain (dBi)
UNII-1 band 3.97
UNII-2A band 4.29
UNII-2C band 5.21
UNII-3 band 4.88
Note:
1. Non-TxBF mode & TxBF mode antenna gain refer to KDB 662911 F 2) f) (ii)
Nes [ Naar 2
211 Zlgj__.ihf
DirectionalGain =10-log| ——
*?\r,i_\'i"
where
Each antenna is driven bv no more than one spatial stream;
Nz = the number of independent spatial streams of data;
N = the total number of antennas
G 20
gix= 1077 if the fth antenna is being fad by spatial stream j, or zero if it is not;
(7 1z the gain in dBi of the kth antenna.
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2.4 EUT Maximum and Minimum Conducted Power

Table 4: The Measured Conducted Output Power

802.11a
4Tx CDD Mode
MAX. POWER MIN. Power
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 23.58 228.079 17.58 57.280
5470~5725 23.65 231.867 17.65 58.210
802.11ac (VHT20)
4TX CDD Mode
MAX. POWER MIN. Power
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 23.34 215.872 17.34 54.200
5470~5725 23.57 227.318 17.57 57.148
4Tx Beamforming Mode MCSONSS1
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.34 215.872 17.34 54.200
5470~5725 23.57 227.318 17.57 57.148
4Tx SDM Mode
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.34 215.872 17.34 54.200
5470~5725 23.57 227.318 17.57 57.148
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802.11ac (VHT40)
4Tx CDD Mode

MAX. POWER MIN. Power
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 23.37 217.356 17.37 54.576
5470~5725 23.63 230.622 17.63 57.943
4Tx Beamforming Mode MCSONSS1
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.37 217.356 17.37 54.576
5470~5725 23.63 230.622 17.63 57.943
4Tx SDM Mode
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.37 217.356 17.37 54,576
5470~5725 23.63 230.622 17.63 57.943
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802.11ac (VHT80)
4Tx CDD Mode

MAX. POWER MIN. Power
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 23.97 249.65 17.97 62.661
5470~5725 23.39 218.031 17.39 54.828
4Tx Beamforming Mode MCSONSS1
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.97 249.65 17.97 62.661
5470~5725 23.39 218.031 17.39 54.828
4Tx SDM Mode
MAX. Power MIN. Power
Frequency Band
(MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) | Power(mW)
5250~5350 23.97 249.65 17.97 62.661
5470~5725 23.39 218.031 17.39 54.828
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2.5 EUT Maximum and Minimum EIRP Power

802.11a
4Tx CDD Mode

Table 5: The EIRP Output Power List

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 28.16 654.765 22.16 164.437
5470~5725 27.93 621.211 21.93 155.955

802.11ac (VHT20)
4Tx CDD Mode

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.92 619.721 21.92 155.597
5470~5725 27.85 609.023 21.85 153.109

4Tx Beamforming Mode MCSONSS1

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.63 579.691 21.63 145.546
5470~5725 28.78 754.456 22.78 189.671

4Tx SDM Mode

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.92 619.721 21.92 155.597
5470~5725 27.85 609.023 21.85 153.109
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802.11ac (VHT40)
4Tx CDD Mode

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.95 623.981 21.95 156.675
5470~5725 27.91 617.875 21.91 155.239

4Tx Beamforming Mode MCSONSS1

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.66 583.676 21.66 146.555
5470~5725 28.84 765.422 22.84 192.309

4Tx SDM Mode

MAX. EIRP POWER MIN. EIRP POWER
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 27.95 623.981 21.95 156.675
5470~5725 27.91 617.875 21.91 155.239
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802.11ac (VHT80)
4Tx CDD Mode

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 28.55 716.690 22.55 179.887
5470~5725 27.67 584.142 21.67 146.893

4Tx Beamforming Mode MCSONSS1

MAX. EIRP POWER

MIN. EIRP POWER

FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 28.26 670.396 22.26 168.267
5470~5725 28.60 723.633 22.60 181.970

4Tx SDM Mode

MAX. EIRP POWER MIN. EIRP POWER
FREQUENCY BAND
(MHz) OUTPUT OUTPUT Output Output
POWER(dBm) | POWER(mW) | power(dBm) | Power(mW)
5250~5350 28.55 716.690 22.55 179.887
5470~5725 27.67 584.142 21.67 146.893
Report No.: RF160901E04A-2 Page No. 13/ 116 Report Format Version: 6.1.1
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2.6 Transmit Power Control (TPC)

U-NII devices operating in the 5.25-5.35 GHz band and the 5.47-5.725 GHz band shall employ a TPC
mechanism. The U-NIl device is required to have the capability to operate at least 6 dB below the mean EIRP
value of 30 dBm. A TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.

Applicable EIRP FCC 15.407 (h)(1)
The TPC mechanism is required for system with an EIRP of
v >500mW above 500mW
<500mW The TPC mechanism is not required for system with an

EIRP of less 500mW

The UUT can adjust a transmitter’s output power based on the signal level present at the receiver. TPC is auto

controlled by software

2.7 Statement of Manufacturer

Manufacturer statement confirming that information regarding the parameters of the detected Radar
Waveforms is not available to the end user.
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3. U-NII DFS Rule Requirements
3.1

Working Modes and Required Test ltems

The manufacturer shall state whether the UUT is capable of operating as a Master and/or a Client. If the UUT
is capable of operating in more than one operating mode then each operating mode shall be tested separately.
See tables 6 and 7 for the applicability of DFS requirements for each of the operational modes.

Table 6: Applicability of DFS Requirements Prior To Use a Channel

Operational Mode

Requirement Client without radar| Client with radar
Master . .
detection detection
Non-Occupancy Period v V' ot v
DFS Detection Threshold 4 Not required v
Channel Availability Check Time 4 Not required Not required
U-NII Detection Bandwidth 4 Not required v

Note: Regarding KDB 905462 D03 Client Without DFS New Rules v01r02 section (b)(5/6),

If the client moves with the master, the device is considered compliant if nothing appears in the client
non-occupancy period test. For devices that shut down (rather than moving channels), no beacons
should appear. An analyzer plot that contains a single 30-minute sweep on the original channel.

Table 7: Applicability of DFS Requirements during Normal Operation.

Requirement

Operational Mode

Master or Client with
radar detection

Client without radar
detection

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

U-NII Detection Bandwidth v Not required

Additional requirements for devices
with multiple bandwidth modes

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: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar

detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded
20 MHz channels and the channel center frequency.

Report No.: RF160901E04A-2
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3.2 Test Limits And Radar Signal Parameters

Detection Threshold Values

Table 8: DFS Detection Thresholds For Master Devices And Client Devices With Radar Detection

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

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

Table 9: DFS Response Requirement Values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
. 10 seconds
Channel Move Time See Note 1.
200 milliseconds + an aggregate of 60
Channel Closing Transmission Time milliseconds over remaining 10 second period.

See Notes 1 and 2.

Minimum 100% of the U-NIl 99% transmission

U-NII Detection Bandwidth 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 a Channel move (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 should be used. For each
frequency step the minimum percentage of detection is 90 percent. Measurements are performed
with no data traffic.
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Parameters of DFS Test Signals

Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp width and 1 for the
number of pulses will be utilized for the random determination of specific test waveforms.

Table 10: Short Pulse Radar Test Waveforms

Minimum

Radar |Pulse Width PRI Number Percentage of LIl
Number of
Type (usec) (psec) of Pulses Successful .
. Trials
Detection
0 1 1428 18 See Note 1 See Note 1
1 1 Test A: 15 unique PRI 60% 30
values randomly
selected from the list
of 23 PRI values in
Table 5a
[ 1 ] .
Test B: 15 unique PRI| Roundup 360
values randomly 19 - 10°
selected within the PRI .
range of 518-3066y
sec, with a minimum
increment of 1y sec,
excluding PRI values
selected in Test A
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.
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Table 11: Long Pulse Radar Test Waveform
. Minimum .
Radar Pt.'lse Cl_nrp PRI il el Number of | Percentage of sl
Tvoe Width | Width (usec) Pulses Per Bursts Successful Number of
yp (usec) | (MHz) H Burst Detection Trials
5 50-100 5-20 1000-2000 1-3 8-20 80% 30

Three subsets of trials will be performed with a minimum of ten trials per subset. The subset of trials differ in
where the Long Pulse Type 5 Signal is tuned in frequency.

a) the Channel center frequency

b) tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the low edge of
the UUT Occupied Bandwidth

c) tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the high edge of
the UUT Occupied Bandwidth

It include 10 trails for every subset, the formula as below,

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])

Table 12: Frequency Hopping Radar Test Waveform

. Hopping Minimum -
Radar 5\;."59 PRI Pulses HCRENLS Sequence Percentage of Sl
T idth H Rate L h S ful Number of
ype (usec) | per Hop engt uccessfu .
(psec) (RGS) (msec) Detection UIELS
6 1 333 9 0.333 300 70% 30
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4. Test & Support Equipment List

41 Test Instruments

Table 13: Test Instruments List

Description & Manufacturer | Model No. Serial No C;ial:fa?i:)n [():;3 Ztgoc:‘f
Spectrum Analyzer R&S FSV40 100964 Jun. 28,2016 | Jun. 27,2017
Vector Signal Generator Agilent N5182B MY53051263 | Aug. 10,2016 | Aug. 09, 2017
Horn_Antenna EMCO 1018G 0001 Jan 21,2016 Jan. 20, 2017
DFS Control Box BV-DFS-CB 001 Sep. 18,2016 | Sep. 17,2017
4.2 Description of Support Units
Table 14: Support Unit Information.
No. Product Brand Model No. FCCID Spec
1 Wireless LAN Unit NEC NPO5LM RRK-NECNPO5LM

NOTE: This device was functioned as a [_|Master [X|SI

ave device during the DFS test.

No.

Product

Brand

Model No.

FCCID

Spec

2

Fios-G2100

Verizon

Fios-G2100

2ABTEG2100

NOTE: This device was functioned as a support device during the DFS test.

Table 15: Software/Firmware Information.

No. Product Model No. Software/Firmware Version
Driver Version:
1 | Wirel LAN Unit NPO5LM
reless n 06/18/2014, 1026.12.606.2014
No. Product Model No. Software/Firmware Version
37.4.11.62
2 | Fios-G2100 Fios-G2100

2016-10-06 00:13:49
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5. Test Procedure

5.1 DFS Measurement System

A complete DFS Measurement System consists of two subsystems: (1) the Radar Signal Generating system
and (2) the Traffic Monitoring system. The control PC is necessary for generating the Radar waveforms in
Table 10, 11 and 12. The traffic monitoring subsystem is specified to the type of unit under test (UUT).

Radiated Setup Configuration of DFS Measurement System

Control PC Radar Signal Generating system

1

1
Spectrum

p e I
Analyzer

Agerflator 1

— 1

1

|

1

1

1

Horn Ant |

. . . Horn Ant 1

Traffic Monitoring system D=3m :

e
. Master /
SupportUnit L — = = = = Glient with
Wireless DFS function

Channel Loading
System testing will be performed with channel-loading using means appropriate to the data types that are
used by the unlicensed device. The following requirements apply:

a) The data file must be of a type that is typical for the device (i.e., MPEG-2,
MPEG-4, WAV, MP3, MP4, AVI, etc.) and must generally be transmitting in a
streaming mode.

b) Software to ping the client is permitted to simulate data transfer but must have
random ping intervals.

c) | Timing plots are required with calculations demonstrating a minimum channel v
loading of approximately 17% or greater.

d) | Unicast or Multicast protocols are preferable but other protocols may be used.
The appropriate protocol used must be described in the test procedures.
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5.2 Calibration of DFS Detection Threshold Level

The measured channel is 5500MHz and 5510MHz and 5530MHz. The radar signal was the same as
transmitted channels, and injected into the antenna of AP (master) or Client Device with Radar Detection,
measured the channel closing transmission time and channel move time.

Radiated setup configuration of Calibration of DFS Detection Threshold Level
The calibrated conducted detection threshold level is set to -64dBm. The tested level is lower than required
level hence it provides margin to the limit.

Control PC

Spectrum Radar Signal Generate system
Analyzer

e
Wtor
4 D =3m D -~
5.3 Deviation from Test Standard
No deviation.
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5.4 Radiated Test Setup Configuration

Master mode

The EUT is a U-NII Device operating in Master mode. The radar test signals are injected into the Master

Device.

Control PC

Radar Signal Generating system

Spectrum

Analyzer

Support Unit

Notebook

A

Wireless

Notebook 7
Wr
rd
Horn Ant
Master / D =3m
Client with 4———>D—

DFS function

Note: The UUT main beam of the antenna is directly toward the radar emitter during testing.
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6. Test Results

6.1 Summary of Test Results

Clause Test Parameter Remarks Pass/Fail
15.407 DFS Detection Threshold Applicable Pass
15.407 Channel Availability Check Time Applicable Pass
15.407 Channel Move Time Applicable Pass
15.407 Channel Closing Transmission Time Applicable Pass
15.407 Non- Occupancy Period Applicable Pass
15.407 U-NII Detection Bandwidth Applicable Pass
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6.2 Test Results

6.2.1 Test Mode: Device Operating In Master Mode.

The radar test waveforms are injected into the Master.
This test was investigated for different bandwidth (20MHz ~ 40MHz and 80MHz).

The following plots was done on 80MHz as a representative

DFS Detection Threshold

For detection threshold level of -64dBm, the tested level is lower than required level for 1dB, hence it provides

margin to the limit.

j= Att
TRG: YID

Spectrum

(=)

Ref Level -10.00 dem @ RBW 3 MHz

Ode @ SWT 50 ms @ VBW 10 MHz

(@ 14P Clrw

-20 dBm

m1[1]

64.23 dBm
2.8000 ms

-30 dBm

-40 dem

-50 dem

Radar signal

-60 dBm

70 dem— e

-68.000 dém i

CF 5.53 GHz

501 pts

C T

: Wait for Trigge

Radar Signal 0

- QRRRRRRRD Wa y

Noise Floor
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Spectrum |
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Ref Level -10.00 deém @ RBW 3 MHz
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Radar Signal 2
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6.2.2 U-NII Detection Bandwidth
802.11ac (VHT20)
Spectrum | lmvll
Ref Level -10.00 dBm @ RBW 300 kHz
j@ Att 0dé  SWT 21.9ps @ VBW 1 MHz Mode Auto FFT
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-20 dem Occ Bw 17.862737909 MHz
-30 dBm it
-40 dBm I ﬁﬂnwkjulwﬂl‘lhlﬂ"“lmﬁ(
-50 dBm \
-70 dBm
'W_EWD"dMBm Y nJU\MMVwMMﬂ MJLWHM‘WWNWWWUW
-90 dBem
-100 dém
CF 5.5 GHz 30001 pts
Measuring...

U-NII 99% Channel bandwidth
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802.11ac (VHT40)

Spectrum | ln%ll
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802.11ac (VHT80)
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Detection Bandwidth Test - 802.11ac (VHT20)

Radar Type 0

EUT Frequency: 5500MHz

EUT 99% Power bandwidth: 17.862MHz

Detection bandwidth limit (100% of EUT 99% Power bandwidth): 17.862MHz

Detection bandwidth (5509(FH) — 5491(FL)) : 18MHz

Test Result : PASS

Radar Trial Number / Detection Detection
Frequency (Hz)| 1 2 3 4 5 6 7 8 9 10 | Rate (%)
5.491G(FL) | Yes | No | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 90
5.492G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.493G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.494G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.495G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.496G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.497G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.498G Yes | Yes | Yes | Yes | Yes | Yes | No | Yes | Yes | Yes 90
5.499G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.500G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.501G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.502G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.503G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.504G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.505G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.506G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.507G No | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 90
5.508G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.509G(FH) | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
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Detection Bandwidth Test - 802.11ac (VHT40)

Radar Type 0

EUT Frequency: 5510MHz

EUT 99% Power bandwidth: 37.462MHz

Detection bandwidth limit (100% of EUT 99% Power bandwidth): 37.462MHz

Detection bandwidth (5529(FH) — 5491(FL)) : 38MHz

Test Result : PASS

Radar Trial Number / Detection Detection
Frequency (Hz)| 1 2 3 4 5 6 7 8 9 10 | Rate (%)
5.491G(FL) | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.492G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.493G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.494G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.495G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.496G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.497G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.498G Yes | Yes | Yes | Yes | Yes | Yes | Yes | No | Yes | Yes 90
5.499G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.500G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.501G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.502G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.503G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.504G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.505G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.506G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.507G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.508G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.509G Yes | Yes | Yes | Yes | Yes | No | Yes | Yes | Yes | Yes 90
5.510G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.511G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.512G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.513G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.514G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.515G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.516G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5517G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.518G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.519G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.520G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.521G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.522G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.523G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.524G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.525G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.526G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.527G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.528G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.529G(FH) | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | No | Yes 90
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Detection Bandwidth Test - 802.11ac (VHT80)

Radar Type 0

EUT Frequency: 5530MHz

EUT 99% Power bandwidth: 75.688MHz

Detection bandwidth limit (100% of EUT 99% Power bandwidth): 75.688MHz

Detection bandwidth (5568(FH) — 5492(FL)) : 76MHz

Test Result : PASS

Radar Trial Number / Detection Detection
Frequency (Hz)| 1 2 3 4 5 6 7 8 9 10 | Rate (%)
5.492G(FL) | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100

5.493G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.494G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.495G Yes | Yes | No | Yes | Yes | Yes | Yes | Yes | Yes | Yes 90
5.496G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.497G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.498G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.499G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.500G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.501G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.502G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.503G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.504G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.505G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.506G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.507G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.508G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.509G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.510G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.511G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.512G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.513G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.514G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.515G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.516G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5517G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.518G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.519G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.520G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.521G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.522G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.523G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.524G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.525G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.526G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.527G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.528G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.529G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.530G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.531G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.532G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.533G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.534G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.535G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.536G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.537G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
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5.538G Yes | Yes | Yes | No | Yes | Yes | Yes | Yes | Yes | Yes 90
5.539G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.540G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.541G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.542G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.543G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.544G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.545G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.546G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.547G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.548G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.549G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.550G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.551G Yes | Yes | Yes | Yes | Yes | No | Yes | Yes | Yes | Yes 90
5.552G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.553G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.554G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.555G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.556G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.557G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.558G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.559G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | No 90
5.560G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.561G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.562G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.563G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.564G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.565G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.566G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.567G Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
5.568G(FH) | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 100
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6.2.3 Channel Availability Check Time

If the EUT successfully detected the radar burst, it should be observed as the EUT
has no transmissions occurred until the EUT starts transmitting on another channel.

Observation
Timing of Radar Signal

EUT Spectrum Analyzer

Within 1 to 6 second Detected No transmissions

Within 54 to 60 second Detected No transmissions

Initial Channel Availability Check Time

Channel Availability Check @CH106-5530MHz

M@ 229.500s
C @ 289.500=
- @ 420.000% o
-Ezécccr: Traffic Signal

hl -'J I\J

| 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1
0.000 20000 40000 G60.000 80.000 100.000 120.000 140.000 160.000 180.000 200.000 220.000 240000 260.000 280.000 300.000 320,000 340.000 360.000 380.000 400.000 420.000

Time

NOTE: T1 denotes the end of power-up time period is 229.5" second. T2 denotes the end of Channel

Availability Check time is 289.5™ second. Channel Availability Check time is equal to ( T2 — T1) 60
seconds.
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Radar Burst at the Beginning of the Channel Availability Check Time

Channel Availability Check @CH106-5530MHz

Radar Signal

NOTE: T1 denotes the end of power up time period is 229.5" second. T2 denotes 235.5" second and the
radar burst was commenced within a 6 second window starting from the end of power-up sequence. T3
denotes the 289.5" second.

Radar Burst at the End of the Channel Availability Check Time
Channel Availability Check @CH106-5530MHz

Radar Signal
™ T3

B

5008
.500s
5008
Oks

@
@28
D@2
@2

o @8

NOTE: T2 denotes the end of power up time period is 283.5" second.T3 denotes 289.5" second and the
radar burst was commenced within 283.5" second to 289.5" second window starting from the end of
power-up sequence. T1 denotes the 229.5" second.
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6.2.4 Channel Closing Transmission and Channel Move Time
Wireless Traffic Loading
802.11ac (VHT20)
Duty Cycle
/_ Traffic Signal Ch
T1: @ (.000s
T2 : @ ].000s
T2-T1[1.000s((173.73pms ON)
Noise Floor Duty Cy{cle : 17.373%
O.CIKKI m.cllmmm.c'nmn ' zmc'mm ' :mc'mm ' xmc'ncnn ' mc'ncnn ' tmc'mm ' mc'ncnn ' amc'mm ' emc'ncnn ' |.dm |.d§0 |.|'m |.||50 |.z'm
Time
802.11ac (VHT40)
Duty Cycle
Traffic Signal 1
T1: @ (.000s
T2 : @ ].000s
TZ2-T1[1.000s((173.000ms ON)
Duty Cycle : 17.300%
. Noise Floor
' AL L
o5 30, ; ; ; ; ; s ; ; ; S 1o i ri
802.11ac (VHT80)
Duty Cycle

~——| Traffic Signal

T1: @ 0.000=
T2 : @ 1.000=
T2 -T1 | 1.000s|(178.96Fms ON)
. Duty Cycle : 17.897%
Noise Floor o :
1

I 1 | | |
500.000m 1.000 1050 1100 1150 1.200

Time
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802.11ac (VHT20)
Table 1: Short Pulse Radar Test Waveforms.

Pulse Width PRI Number| \\ mber of |Percentage of
Radar Type (usec) (usec) of Trials(Times) Successful
H H Pulses Detection (%)
Test A: 15 unique
PRI values
randomly selected
from the list of 23
PRI values in 1 1.
Table 5a 360
Roundup
Test B: 15 unique 19108
PRI values PRIy sec
randomly selected
1 within the range 18 30 90
of 518-3066
M sec, with a
minimum
increment of 1
M sec,
excluding PRI
values
selected in
Test A
2 1-5 150-230 23-29 30 93.3
3 6-10 200-500 16-18 30 90
4 11-20 200-500 12-16 30 80
Aggregate (Radar Types 1-4) 120 88.33
Table 2: Long Pulse Radar Test Waveform
Pulse Chirp Number RIEAIERE
Radar . - PRI Number Number of of
Width | Width of Pulses . -
Type (usec) | (MH2) (usec) per Burst of Bursts | Trials(Times) | Successful
a Detection (%)
5 50-100 5-20 |1000-2000 1-3 8-20 30 90
Table 3: Frequency Hopping Radar Test Waveform
Pulse Pulses | Hoppin Hopping [FEREELIELD
Radar . PRI pping Sequence Number of of
Width per Rate . -
Type (usec) (usec) Ho (kHz) Length Trials(Times) | Successful
H P (msec) Detection (%)
6 1 333 9 0.333 300 30 93.3
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802.11ac (VHT40)

Table 1: Short Pulse Radar Test Waveforms.

BUREAU

Pulse Width PRI Number| number of | Percentage of
Radar Type (usec) (usec) of Trials(Times) Successful
- a Pulses Detection (%)
Test A: 15 unique
PRI values
randomly selected
from the list of 23 ( 3
PRI values in 1
Table 5a 360
Roundup< >
Test B: 15 unique 19-10°
PRI values PR soc
randomly selected L )
1 within the range 18 30 90
of 518-3066
M sec, with a
minimum
increment of 1
M sec,
excluding PRI
values
selected in
Test A
2 1-5 150-230 23-29 30 90
3 6-10 200-500 16-18 30 93.3
4 11-20 200-500 12-16 30 83.3
Aggregate (Radar Types 1-4) 120 89.17
Table 2: Long Pulse Radar Test Waveform
Pulse Chirp Number HOEEEL
Radar . . PRI Number Number of of
Width | Width of Pulses . -
Type (usec) | (MH2) (usec) per Burst of Bursts | Trials(Times) | Successful
H Detection (%)
5 50-100 5-20 |1000-2000 1-3 8-20 30 90
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar P‘."se PRI Pulses | Hopping Sequence Number of of
T Width per Rate . -
ype (sec) (psec) Hop (kH2) Length Trials(Times) | Successful
H (msec) Detection (%)
6 1 333 9 0.333 300 30 90

Report No.: RF160901E04A-2
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Table 1: Short Pulse Radar Test Waveforms.

Percentage
. Number of
Radar Type PUI(S ZZ\(’:')dth (PsReL) of ':ll.l:::g ((a'l;'i?rf\es) Successful
H H Pulses Detection
(%)
Test A: 15 unique
PRI values
randomly selected
from the list of 23
PRI values in
Table 5a 1.
360
Test B: 15 unique | Roundup
PRI values [19 : 106]
randomly selected PRI,
1 within the range " 18 30 90
of 518-3066
M sec, with a
minimum
increment of 1
M sec,
excluding PRI
values
selected in
Test A
2 1-5 150-230 23-29 30 93.3
3 6-10 200-500 16-18 30 90
4 11-20 200-500 12-16 30 76.7
Aggregate (Radar Types 1-4) 120 87.5
Table 2: Long Pulse Radar Test Waveform
Pulse Chirp Number HEEEITELD
Radar . - PRI Number Number of of
Width | Width of Pulses . -
Type (usec) | (MH2) (usec) er Burst of Bursts | Trials(Times) | Successful
H P Detection (%)
5 50-100 5-20 | 1000-2000 1-3 8-20 30 90
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar Plillse PRI Pulses | Hopping Sequence Number of of
Width per Rate . -
Type (usec) (usec) Ho (kHz) Length Trials(Times) | Successful
H P (msec) Detection (%)
6 1 333 9 0.333 300 30 93.3
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Radar signal 0
802.11ac (VHT80)

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

Radar Signal

T1|. ChannelMoving Begin @ 2.000s

2[: Normal Transmisgipns Complete @ 2.200=

T3 | ChannelMoving Complete @ 2.200s

T4 | ChannelMoving Time Limit @ 12.000s

T3|-T1: Channel Move Time : 200.000ms (B4.5667ms [ON)
T2{-T1 : 200/000ms (34.667ms ON)

T3|-T2: 0.000s (0.000s ON)

f_ Noise Floor

1 1 1 1 1 1 1 1 1
0,000 1.000 2.000 3.000 4.000 5.000 6.000 T7.000 8.000 9.000 10.000 11.000 12.000 13.000 14.000 15.000 15.000 17.000 18.000 19.000 20.000
Time

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4 denotes the 10 second
from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz
Radar Signal

4} |
N .=
Noise Floor
bt Ly Dl ) “M wwwmww«t«wm

| I | I 1 I | 1 1 | | | | | ) | ) | | ) | | | |
1500 1520 1840 1560 1580 2000 2020 2040 2060 2080 2100 2120 2140 2160 2180 2200 2220 2240 2260 2230 2300 2320 2340 2360 2380 2400

Time

NOTE: Zoom in of the first 500ms after radar signal applied.
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Radar signal 1
802.11ac (VHT80)

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz
Radar Signal

T1|. ChannelMoving Begin @ 2.000s

2. Mormal Transmissipns Complete @ 2.200s
T3 | ChannelMoving Complete @ 2.200s

T4 | ChannelMoving Time Limit @ 12.000s

T3|-T1 : Channel Move Time : 200.000ms (B0.667ms [ON)
T2{-T1 : 200/000ms (30.667ms ON)
T3-T2: 0.000=s (0.000= ON})

{— Noise Floor

I | | | | | ! | 1 1 1 1 |
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000 11.000 12.000 13.000 14.000 15.000 16.000 17.000 18.000 19.000 20,000

Time

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4 denotes the 10 second
from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz
— Radar Signal

4

Noise Floor
WYL ol o4 WW\MWWWWWW

| I | I 1 I | 1 1 | | | | | ) | ) | | ) | | | |
1500 1520 1840 1560 1580 2000 2020 2040 2060 2080 2100 2120 2140 2160 2180 2200 2220 2240 2260 2230 2300 2320 2340 2360 2380 2400

Time

NOTE: Zoom in of the first 500ms after radar signal applied.
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Radar signal 2
802.11ac (VHT80)

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

Radar Signal

/_ Noise Floor

T1|: Channel[Moving Begin @ 2.000s

2. Mormal Transmissipns Complete @ 2 200s
T3|: Channel[Moving Cemplete @ 2. 200s

4| Channel[Moving Time Limit @ 12.000s

T3L T

T2-T1:

===

| | | | | 1 1 1
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 2.000 9.000 10.000 11.000 12.000 13.000

Time

: Channel Move Time : 200.000ms (3&.000ms (ON)
200{000ms (38.000ms QN)
- 0.000= (0.000s ON)

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4 denotes the 10 second

from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

Radar Signal

LK

|

[ T

P L INY ALV )P A1 ey Mt ekl

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.500 1.920 1.940 1.960 1580 2000 2020 2040 2080 2030 2100 2120 2140 2160 2180 2.2
Time

MWMW%WWWWW

) | ) | | ) | | |
00 2220 2240 2280 22380 2300 2320 2340 2380 2330 2400

Noise Floor

NOTE: Zoom in of the first 500ms after radar signal applied.
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Radar signal 3

802.11ac (VHT80)
Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

— Radar Signal

Noise Floor

1 1 1 1 1 1 1 1
0,000 1.000 2.000 3.000 4.000 5.000 6.000 T7.000 8.000 9.000 10.000 11.000
Time

12

T1|. ChannelMoving Begin @ 2.000s

2[: Normal Transmisgipns Complete @ 2.200=

T3 | ChannelMoving Complete @ 2.200s

T4 | ChannelMoving Time Limit @ 12.000s

T3|-T1: Channel Move Time : 200.000ms (56.667ms [ON)
T2{-T1 : 200/000ms (56.667ms ON)

T3|-T2: 0.000s (0.000s ON)

1 1 1 1
000 13.000 14.000 15.000 16.000 17.000 18.000 19.000 20

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4 denotes the 10 second

from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

,——| Radar Signal

4

B

Noise Floor
~LW Mo |M u&,n”qum WWMWWW

| I | I 1 I | 1 1 | | | | | ) | ) | | ) | | |
1500 1520 1840 1560 1580 2000 2020 2040 2060 2080 2100 2120 2140 2160 2180 2200 2220 2240 2260 2280 2300 2320 2340 2360 2380 2.

Time

|
400

NOTE: Zoom in of the first 500ms after radar signal applied.
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Radar signal 4
802.11ac (VHT80)

Channel Closing Transmission T

Radar Signal

—

[ime & Channel Move Time @CH106-5530MHz

|

Noise Floor

1 1
10.000 11.000

Time

| | | |
6.000 7.000 2.000 9.000

|
5.000

12

. Channel[Moving Begin @ 2.000=

: Normal Transmigsipns Complete @ 2.200s
: Channel|Moving Cemplete @ 2.200s

. Channel|Moving Time Limit @ 12.000=

: Channel Move Time : 200.000ms (F5.333ms |ON)
: 200{000ms (75.333ms ON)

™
- T1
T2 : 0.000s (0.000= ON)

NOTE: T1 denotes the start of Channel Move Time upon the end
transmission time of 200ms from T1. T3 denotes the end of Chan
from T1 to observe the aggregate duration of transmissions.

of the last Radar burst. T2 denotes the data
nel Move Time. T4 denotes the 10 second

Channel Closing Transmission Time & Channel Move Time @CH106-5530MHz

Noise Floor

Ve

A A R A O B e R T

Radar Signal
T T
el WL Rl N AT OO} VO g

Time

) | ) | I | | | | |
00 2220 2240 2280 2280 2300 2320 2340 2380 2330 2400

NOTE: Zoom in of the first 500ms after radar signal applied.
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[VERITAS I
802.11ac (VHT20)
Type 1 Radar Statistical Performances
Trial Test Pulse Repetition |Pulse Repetition Frequency |Pulses per| Pulse Repetition [Detection
# | Frequency Frequency (Pulse per seconds) Burst Interval
(MHz) Number (1 to 23) (microseconds)
1 5500 5 1672 89 598 Yes
2 5499 21 1089 58 918 Yes
3 5496 14 1285 68 778 Yes
4 5503 23 326.2 18 3066 Yes
5 5495 10 1433 76 698 Yes
6 5493 13 1319 70 758 Yes
7 5498 16 1223 65 818 No
8 5498 15 1253 67 798 Yes
9 5491 11 1393 74 718 Yes
10 5508 3 1792 95 558 Yes
11 5506 22 1066 57 938 Yes
12 5494 7 1567 83 638 Yes
13 5492 17 1193 63 838 Yes
14 5503 18 1166 62 858 Yes
15 5494 9 1475 78 678 Yes
16 5494 1524 81 656 Yes
17 5507 749.6 40 1334 Yes
18 5502 1812 96 552 No
19 5503 660.5 35 1514 No
20 5503 364.2 20 2746 Yes
21 5492 960.6 51 1041 Yes
22 5505 3441 19 2906 Yes
23 5508 421.2 23 2374 Yes
24 5492 751.3 40 1331 Yes
25 5506 513.3 28 1948 Yes
26 5504 1027 55 974 Yes
27 5503 409.3 22 2443 Yes
28 5496 557.4 30 1794 Yes
29 5498 874 .1 47 1144 Yes
30 5508 473.5 25 2112 Yes

Detection Rate: 90 %

Report No.: RF160901E04A-2
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[VERITAS I
802.11ac (VHT20)
Type 2 Radar Statistical Performances
Trial # Test Frequency Pulses per Burst Pulse Width(us) PRI(us) Detection
(MHz)
1 5500 28 4.2 228 Yes
2 5506 24 1.6 202 Yes
3 5505 24 1.9 193 Yes
4 5492 29 4.6 189 Yes
5 5500 26 3 167 Yes
6 5500 25 2.6 180 Yes
7 5507 23 1.4 165 Yes
8 5497 29 5 190 Yes
9 5501 23 1.2 168 Yes
10 5502 26 3 224 Yes
11 5494 27 3.9 187 Yes
12 5495 29 5 171 Yes
13 5491 28 4.3 223 Yes
14 5492 26 2.9 216 Yes
15 5494 26 2.9 219 Yes
16 5493 27 3.6 169 Yes
17 5495 25 2.5 199 Yes
18 5497 26 3 151 Yes
19 5499 25 2.4 198 Yes
20 5503 29 5 207 Yes
21 5496 23 1.5 162 No
22 5493 29 5 161 Yes
23 5509 24 1.8 194 Yes
24 5503 28 4.1 178 No
25 5507 24 1.6 170 Yes
26 5501 27 3.4 195 Yes
27 5503 25 2.7 212 Yes
28 5503 24 1.7 196 Yes
29 5502 26 2.8 217 Yes
30 5492 24 1.8 183 Yes

Detection Rate: 93.3 %
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[VERITAS I
802.11ac (VHT20)
Type 3 Radar Statistical Performances
Trial # Test Frequency Pulses per Burst Pulse Width(us) PRI(us) Detection
(MHz)
1 5500 18 9.2 258 Yes
2 5507 16 6.6 493 Yes
3 5493 16 6.9 359 Yes
4 5497 18 9.6 397 No
5 5494 17 8 355 Yes
6 5505 17 7.6 428 No
7 5502 16 6.4 271 Yes
8 5500 18 10 371 Yes
9 5497 16 6.2 430 Yes
10 5504 17 8 272 Yes
11 5494 18 8.9 202 Yes
12 5492 18 10 264 Yes
13 5502 18 9.3 207 Yes
14 5507 17 7.9 456 Yes
15 5497 17 7.9 291 Yes
16 5502 17 8.6 411 Yes
17 5501 17 7.5 368 Yes
18 5504 17 8 241 Yes
19 5503 17 7.4 467 Yes
20 5499 18 10 339 No
21 5502 16 6.5 500 Yes
22 5494 18 10 358 Yes
23 5503 16 6.8 251 Yes
24 5507 18 9.1 230 Yes
25 5501 16 6.6 285 Yes
26 5500 17 8.4 426 Yes
27 5502 17 7.7 350 Yes
28 5501 16 6.7 434 Yes
29 5497 17 7.8 491 Yes
30 5503 16 6.8 438 Yes

Detection Rate: 90 %
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[VERITAS I
802.11ac (VHT20)
Type 4 Radar Statistical Performances
Trial # Test Frequency Pulses per Burst Pulse Width(us) PRI(us) Detection
(MHz)
1 5500 15 18.1 258 Yes
2 5495 12 12.3 493 Yes
3 5492 13 13.2 359 Yes
4 5494 16 19.1 397 Yes
5 5503 14 15.4 355 Yes
6 5503 14 14.6 428 Yes
7 5494 12 11.9 271 No
8 5492 16 19.9 371 Yes
9 5503 12 11.6 430 Yes
10 5502 14 15.4 272 No
11 5496 15 17.4 202 No
12 5508 16 19.9 264 Yes
13 5507 16 18.4 207 Yes
14 5506 14 15.3 456 Yes
15 5492 14 15.3 291 No
16 5508 15 16.8 411 Yes
17 5495 13 14.3 368 Yes
18 5503 14 15.5 241 No
19 5498 13 14.2 467 Yes
20 5496 16 20 339 Yes
21 5504 12 12.2 500 Yes
22 5501 16 19.9 358 Yes
23 5500 13 12.9 251 Yes
24 5509 15 17.9 230 Yes
25 5496 12 12.3 285 Yes
26 5493 15 16.5 426 Yes
27 5497 14 14.8 350 Yes
28 5502 12 12.6 434 No
29 5505 14 15.1 491 Yes
30 5491 13 12.9 438 Yes

Detection Rate: 80 %
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[VERITAS I
802.11ac (VHT20)
Type 5 Radar Statistical Performances
Trial # Minimum Chirp Center Test Signal Name Detection
Chirp Width(MHz) Frequency(MHz)
1 17 5500 LP_Signal 01 No
2 7 5500 LP_Signal 02 Yes
3 8 5500 LP_Signal_03 Yes
4 19 5500 LP_Signal_04 Yes
5 12 5500 LP_Signal_05 Yes
6 11 5500 LP_Signal_06 Yes
7 6 5500 LP_Signal_07 Yes
8 20 5500 LP_Signal_08 Yes
9 6 5500 LP_Signal 09 Yes
10 12 5500 LP_Signal 10 Yes
11 16 5497 LP_Signal 11 Yes
12 20 5499 LP_ Signal 12 Yes
13 18 5498 LP_ Signal 13 Yes
14 12 5496 LP_ Signal 14 Yes
15 12 5496 LP Signal 15 Yes
16 15 5497 LP_Signal_16 No
17 10 5495 LP_Signal_17 Yes
18 12 5496 LP Signal 18 Yes
19 10 5495 LP_Signal_19 No
20 20 5499 LP_Signal_20 Yes
21 7 5506 LP_ Signal 21 Yes
22 20 5501 LP_Signal 22 Yes
23 8 5506 LP_Signal 23 Yes
24 17 5502 LP_Signal 24 Yes
25 7 5506 LP_Signal 25 Yes
26 14 5503 LP_Signal_26 Yes
27 11 5505 LP Signal 27 Yes
28 7 5506 LP_Signal_28 Yes
29 12 5504 LP_Signal 29 Yes
30 8 5506 LP_Signal_30 Yes
Detection Rate: 90 %

The Long Pulse Radar pattern shown in Appendix A.1
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[VERITAS I
802.11ac (VHT20)
Type 6 Radar Statistical Performances
Trial # Pulses per Burst Pulse Width(us) PRI(us) Detection
1 9 1 333.3 Yes
2 9 1 333.3 Yes
3 9 1 333.3 Yes
4 9 1 333.3 Yes
5 9 1 333.3 Yes
6 9 1 333.3 Yes
7 9 1 333.3 Yes
8 9 1 333.3 No
9 9 1 333.3 No
10 9 1 333.3 Yes
11 9 1 333.3 Yes
12 9 1 333.3 Yes
13 9 1 333.3 Yes
14 9 1 333.3 Yes
15 9 1 333.3 Yes
16 9 1 333.3 Yes
17 9 1 333.3 Yes
18 9 1 333.3 Yes
19 9 1 333.3 Yes
20 9 1 333.3 Yes
21 9 1 333.3 Yes
22 9 1 333.3 Yes
23 9 1 333.3 Yes
24 9 1 333.3 Yes
25 9 1 333.3 Yes
26 9 1 333.3 Yes
27 9 1 333.3 Yes
28 9 1 333.3 Yes
29 9 1 333.3 Yes
30 9 1 333.3 Yes
Detection Rate: 93.3 %
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802.11ac (VHT20)

Type 6 Radar Statistical Performances

Trial # Hopping Frequency Sequence Name Detection
1 HOP_FREQ_SEQ_01 Yes
2 HOP_FREQ_SEQ_02 Yes
3 HOP_FREQ_SEQ_03 Yes
4 HOP_FREQ_SEQ_04 Yes
5 HOP_FREQ_SEQ_05 Yes
6 HOP_FREQ_SEQ_06 Yes
7 HOP_FREQ_SEQ_07 Yes
8 HOP_FREQ_SEQ_08 No
9 HOP_FREQ_SEQ_09 No
10 HOP_FREQ_SEQ_10 Yes
11 HOP_FREQ_SEQ 11 Yes
12 HOP_FREQ_SEQ_12 Yes
13 HOP_FREQ_SEQ_13 Yes
14 HOP_FREQ_SEQ_14 Yes
15 HOP_FREQ SEQ_15 Yes
16 HOP_FREQ SEQ_16 Yes
17 HOP_FREQ SEQ 17 Yes
18 HOP_FREQ SEQ 18 Yes
19 HOP_FREQ SEQ 19 Yes
20 HOP_FREQ SEQ_20 Yes
21 HOP_FREQ_SEQ_21 Yes
22 HOP_FREQ_SEQ_22 Yes
23 HOP_FREQ_SEQ_23 Yes
24 HOP_FREQ_SEQ_24 Yes
25 HOP_FREQ_SEQ_25 Yes
26 HOP_FREQ_SEQ_26 Yes
27 HOP_FREQ SEQ 27 Yes
28 HOP_FREQ SEQ 28 Yes
29 HOP_FREQ SEQ 29 Yes
30 HOP_FREQ SEQ 30 Yes

Detection Rate: 93.3 %

The Frequency Hopping Radar pattern shown in Appendix A.2
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[VERITAS B
802.11ac (VHT40)
Type 1 Radar Statistical Performances
Trial Test Pulse Repetition |Pulse Repetition Frequency |Pulses per| Pulse Repetition [Detection
# | Frequency Frequency (Pulse per seconds) Burst Interval
(MHz) Number (1 to 23) (microseconds)
1 5510 5 1672 89 598 Yes
2 5520 21 1089 58 918 Yes
3 5500 14 1285 68 778 Yes
4 5518 23 326.2 18 3066 Yes
5 5501 10 1433 76 698 Yes
6 5524 13 1319 70 758 Yes
7 5516 16 1223 65 818 Yes
8 5527 15 1253 67 798 Yes
9 5519 11 1393 74 718 Yes
10 5523 3 1792 95 558 Yes
11 5495 22 1066 57 938 Yes
12 5504 7 1567 83 638 Yes
13 5529 17 1193 63 838 Yes
14 5498 18 1166 62 858 Yes
15 5496 9 1475 78 678 Yes
16 5496 1524 81 656 Yes
17 5519 749.6 40 1334 No
18 5519 1812 96 552 Yes
19 5515 660.5 35 1514 Yes
20 5509 364.2 20 2746 Yes
21 5529 960.6 51 1041 Yes
22 5506 344.1 19 2906 No
23 5511 421.2 23 2374 Yes
24 5519 751.3 40 1331 Yes
25 5507 513.3 28 1948 Yes
26 5517 1027 55 974 Yes
27 5501 409.3 22 2443 Yes
28 5524 557.4 30 1794 Yes
29 5509 874 .1 47 1144 Yes
30 5511 473.5 25 2112 No

Detection Rate: 90 %

Report No.: RF160901E04A-2
Reference No.: 160923E05
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[VERITAS I
802.11ac (VHT40)
Type 2 Radar Statistical Performances
Trial # Test Frequency Pulses per Burst Pulse Width(us) PRI(us) Detection
(MHz)
1 5510 28 4.2 228 Yes
2 5520 24 1.6 202 No
3 5500 24 1.9 193 No
4 5516 29 4.6 189 Yes
5 5508 26 3 167 Yes
6 5503 25 2.6 180 Yes
7 5519 23 1.4 165 No
8 5508 29 5 190 Yes
9 5521 23 1.2 168 Yes
10 5522 26 3 224 Yes
11 5502 27 3.9 187 Yes
12 5506 29 5 171 Yes
13 5495 28 4.3 223 Yes
14 5513 26 2.9 216 Yes
15 5519 26 2.9 219 Yes
16 5498 27 3.6 169 Yes
17 5496 25 2.5 199 Yes
18 5502 26 3 151 Yes
19 5512 25 2.4 198 Yes
20 5499 29 5 207 Yes
21 5502 23 1.5 162 Yes
22 5513 29 5 161 Yes
23 5508 24 1.8 194 Yes
24 5519 28 4.1 178 Yes
25 5510 24 1.6 170 Yes
26 5494 27 3.4 195 Yes
27 5491 25 2.7 212 Yes
28 5528 24 1.7 196 Yes
29 5510 26 2.8 217 Yes
30 5501 24 1.8 183 Yes

Detection Rate: 90 %

Report No.: RF160901E04A-2
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[VERITAS I
802.11ac (VHT40)
Type 3 Radar Statistical Performances
Trial # Test Frequency Pulses per Burst Pulse Width(us) PRI(us) Detection
(MHz)
1 5510 18 9.2 258 Yes
2 5520 16 6.6 493 No
3 5500 16 6.