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ANAB

Compliance Testing, LLC, has been accredited in accordance with the recognized International Standard ISO/IEC
17025:2017. This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to the joint ISO-ILAC-IAF Communiqué dated January 2009).

The tests results contained within this test report all fall within our scope of accreditation, unless noted below.

Please refer to http://www.compliancetesting.com/labscope.html for current scope of accreditation.

ANSI National Accreditation Board
ACCREDITED

ISO/IEC 17025
TESTING LABORATORY

FCC Site Reg. #349717

IC Site Reg. #2044A-2

Non-accredited tests contained in this report:

N/A
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The applicant has been cautioned as to the following

15.21 - Information to User

The user’'s manual or instruction manual for an intentional radiator shall caution the user that changes or modifications not
expressly approved by the party responsible for compliance could void the user’s authority to operate the equipment.

15.27(a) - Special Accessories

Equipment marked to a consumer must be capable of complying with the necessary regulations in the configuration in
which the equipment is marketed. Where special accessories, such as shielded cables and/or special connectors are
required to enable an unintentional or intentional radiator to comply with the emission limits in this part, the equipment
must be marketed with, i.e. shipped and sold with, those special accessories. However, in lieu of shipping or packaging
the special accessories with the unintentional or intentional radiator, the responsible party may employ other methods of
ensuring that the special accessories are provided to the consumer without an additional charge.

Information detailing any alternative method used to supply the special accessories for a grant of equipment authorization
or retained in the verification records, as appropriate. The party responsible for the equipment, as detailed in § 2.909 of
this chapter, shall ensure that these special accessories are provided with the equipment. The instruction manual for such
devices shall include appropriate instructions on the first page of text concerned with the installation of the device that
these special accessories must be used with the device. It is the responsibility of the user to use the needed special
accessories supplied with the equipment.
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Standard Test Conditions Engineering Practices
Test Results Summary

e - . Pass,
Specification Description of Test Fail, N/A Comments
UNII Detc_acuon Radar detection across N/A Note 1
Bandwidth frequency spectrum
Initial Channel Availability
Check Time (CAC) N/A Note 1
Performance o
Requirements Radar Burst at the Beginning of N/A Note 1
the CAC
Check
Radar Burst at the end of the
CAC N/A Note 1
Channel Move Time Pass
Perfqrmance Channel Closing Transmission
Requirements . Pass
Time
Check
Non-Occupancy Period N/A Note 1
In-service Monitoring | Statistical Performance Check N/A Note 1
Note 1: The EUT is a client without radar detection
References Description
KDB 905462 D02 UNII DFS Compliance Procedures New Rules v01r02

CFR47, Part 15, Subpart E Unlicensed Nation Information Infrastructure Devices (U-NII)

ANSI C63.10-2013 American National standard for testing Unlicensed Wireless Devices

ISO/IEC 17025:2005 General rgquwements for the Competence of Testing and Calibrations
Laboratories

KDB 644545 D03 Guidance for IEEE 802 11ac New Rules

KDB 789033 D02 General U-NII Test Procedures New Rules V01

KDB 926956 D01 U-NII transition Plan
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Operational Mode
ORI Client Without Radar | Client With Radar
Master . .
Detection Detection

Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time Yes Not required Not required
U-NII Detection Bandwidth Yes Not required Yes

Requirement

Operational Mode

Radar Detection

Master Device or Client with

Client Without
Radar Detection

DFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes
U-NII Detection Bandwidth Yes Not required

Additional requirements for devices
with multiple bandwidth modes

Master Device or Client with Radar

Detection

Client Without Radar
Detection

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

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.

Parameter

Value

Non-occupancy period

Minimum 30 minutes

Channel Availability Check Time 60 seconds
. 10 seconds
Channel Move Time 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 U-NIl 99% transmission 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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. Minimum Minimum
Radar Type P LT A T2 @5 Percentage of Number of
(psec) (psec) AR Successful Detection Trials
0 1 1428 18 See Note 1 See Note 1

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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Setup for Client with injection at the Master

Radar Test O
Signal Generator Master
Output B
T £
ATT 1048 2-Way 2-Way
Splitter/ ATT10dB I—b Splitter/
w Combiner -_: Combiner
O O  Spectrum
U!JT Analyzer
(Client) (with 10 dB internal
Attenuation)
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Radar Waveform Calibration

The equipment was setup per the diagram below. The amplitude of each wave form adjusted to compensate for the
lowest antenna gain used with the EUT.

Load

Radar Test
Signal Generator
Output
w 2-\Way Spectrum
Splitter/ 1—-— [ w0 | 2-Way
Combiner Splitter/ Analyzer
Combiner (with 10 dB internal
Attenuation)

Load

In-Service Monitoring for Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period
These tests define how the following DFS parameters are verified during In-Service Monitoring;

- Channel Closing Transmission Time

- Channel Move Time

- Non-Occupancy Period

The steps below define the procedure to determine the above mentioned parameters when a radar Burst with a level
equal to the DFS Detection Threshold + 1dB is generated on the Operating Channel of the U-NII device (In- Service
Monitoring).

a.

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

In case the EUT is a U-NIl device operating as a Client Device (with or without DFS), a U-NII device operating
as a Master Device will be used to allow the EUT (Client device) to Associate with the Master Device. In case
the EUT is a Master Device, a U-NII device operating as a Client Device will be used and it is assumed that the
Client will Associate with the EUT (Master). In both cases for conducted tests, the Radar Waveform generator
will be connected to the Master Device. Stream the channel loading test file from the Master Device to the
Client Device on the test Channel for the entire period of the test.

At time TO the Radar Waveform generator sends a Burst of pulses for one of the Radar Type 0. 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.

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.
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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.

In case the EUT is a U-NII device operating as a Client Device with In-Service Monitoring, perform steps a) to f).

Atten 16 dB

VBH 1 MHz
Type
Tima
Time

Channel Close

VBH 1 MHz

Type
Tima
Time

Channel Move
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Description Manufacturer Model # CT Asset # e el
Date Date
Spectrum Analyzer Keysight E4445A i00471 12/23/20 12/23/21
Signal Generator Hewlett Packard 83650A i00353 12/7/20 12/7/22
PXI housing National Instruments PXI-1042 N/A N/A
Imbedded Controller National Instruments PXI-8106 N/A N/A
RF Up-converter National Instruments PXI-5610 N/A N/A
: i00443
Arbitrary wave form National Instruments PXI-5421 N/A N/A
generator
Signal Generator Aeroflex PXI1-3025 N/A N/A
RF Synthesizer Aeroflex PXI-3010 N/A N/A
Pre-amp Hewlett Packard 8449A i00028 N/A N/A
Combiner/Splitter Mini-Circuits ZX10R-14-S N/A N/A N/A
Mixer Mini-Circuits ZX05-83LH-S N/A N/A N/A

END OF TEST REPORT

P20c0005_FCC_Part 15.407_DFS_Rev 1.0

Page 13 of 17




	Standard Test Conditions Engineering Practices
	Test Results Summary
	Radar Waveform Calibration
	Test Equipment Utilized



