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1 General Description

1.1 Product Description for Equipment under Test (EUT)

This test and measurement report was prepared on behalf of Cisco Systems, Inc., and their product brand name:
Cisco, model: C9117AXI-B (US), C9117AXI-A (Canada), C9117AXI-T (Taiwan) FCC ID: LDKHDGWI1903;
IC: 2461N-HDGWI1903 or the “EUT” as referred to in this report. The product is an 802.11ax Access Point.

Product model: C9117AXI-Z (Australia/New Zealand), C9117AXI-S (Singapore/Hong Kong), and C9117AXI-
D (India) are similar to the model tested. Please refer to the Declaration of Similarity Letter in Appendix E for
details.

1.2 Objective

This report is prepared on behalf of Cisco Systems, Inc. in accordance with FCC CFR47 §15.407 (h) & RSS 247
§6.3, KDB: 905462 D02 UNII DFS Compliance Procedures New Rules v02 and LP0002-2018 §4.7.

The objective is to determine compliance with FCC rules for DFS Detection Threshold, Channel Availability
Check Time, Uniform Spreading U-NII Detection Bandwidth, Channel Closing Transmission Time, and
Channel Move time in Master Mode.

1.3 Related Submittal(s)/Grant(s)
U-NII FCC Part 15.407 and ISEDC RSS-247 report

1.4 Test Methodology

FCC CFR 47 Part2, Part15.407 (h)

RSS 247 §6.3

KDB: 905462 D02 UNII DFS Compliance Procedures New Rules v02.

COMPLIANCE MEASUREMENT PROCEDURES FOR UNLICENSED-NATIONAL INFORMATION
INFRASTRUCTURE DEVICES OPERATING IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS
INCORPORATING DYNAMIC FREQUENCY SELECTION

NCC LP0002 §4.7.7.2




1.5 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity,
antenna factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatabil

Parameter Measurement uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.57 dB
Power Spectral Density, conducted +1.48dB
Unwanted Emissions, conducted +1.57dB
All emissions, radiated +4.0 dB
AC power line Conducted Emission +2.0 dB
Temperature +2°C
Humidity +5 %
DC and low frequency voltages +1.0 %
Time +2 %
Duty Cycle +3 %

1.6 Test Facility Registrations

BACLs test facilities that are used to perform Radiated and Conducted Emissions tests are currently recognized
by the Federal Communications Commission as Accredited with NIST Designation Number US1129.

BACL'’s test facilities that are used to perform Radiated and Conducted Emissions tests are currently registered
with Industry Canada under Registration Numbers: 3062A-1, 3062A-2, and 3062A-3.

BACL is a Chinese Taipei Bureau of Standards Metrology and Inspection (BSMI) validated Conformity
Assessment Body (CAB), under Annex B, Phase I Procedures of the APEC Mutual Recognition Arrangement
(MRA). BACL’s BSMI Lab Code Number is: SL2-IN-E-1002R

BACL’s test facilities that are used to perform AC Line Conducted Emissions, Telecommunications Line
Conducted Emissions, Radiated Emissions from 30 MHz to 1 GHz, and Radiated Emissions from 1 GHz to 6
GHz are currently recognized as Accredited in accordance with the Voluntary Control Council for Interference
[VCCI] Atrticle 15 procedures under Registration Number A-0027.

1.7 Test Facility Accreditations
Bay Area Compliance Laboratories Corp. (BACL) is:

A- An independent, 3"-Party, Commercial Test Laboratory accredited to ISO/IEC 17025:2005 by A2LA (Test
Laboratory Accreditation Certificate Number 3279.02), in the fields of: Electromagnetic Compatibility and
Telecommunications. Unless noted by an Asterisk (*) in the Compliance Matrix (See Section 3 of this Test
Report), BACL’s ISO/IEC 17025:2005 Scope of Accreditation includes all of the Test Method Standards and/or
the Product Family Standards detailed in this Test Report..

BACL’s ISO/IEC 17025:2005 Scope of Accreditation includes a comprehensive suite of EMC Emissions, EMC
Immunity, Radio, RF Exposure, Safety and wireline Telecommunications test methods applicable to a wide
range of product categories. These product categories include Central Office Telecommunications Equipment
[including NEBS - Network Equipment Building Systems], Unlicensed and Licensed Wireless and RF devices,
Information Technology Equipment (ITE); Telecommunications Terminal Equipment (TTE); Medical Electrical




Equipment; Industrial, Scientific and Medical Test Equipment; Professional Audio and Video Equipment;
Industrial and Scientific Instruments and Laboratory Apparatus; Cable Distribution Systems, and Energy
Efficient Lighting.

B- A Product Certification Body accredited to ISO/IEC 17065:2012 by A2LA (Product Certification Body
Accreditation Certificate Number 3279.03) to certify
- For the USA (Federal Communications Commission):

1- All Unlicensed radio frequency devices within FCC Scopes Al, A2, A3, and A4;
2- All Licensed radio frequency devices within FCC Scopes B1, B2, B3, and B4;
3- All Telephone Terminal Equipment within FCC Scope C.

- For the Canada (Industry Canada):

1 All Scope 1-Licence-Exempt Radio Frequency Devices;
2 All Scope 2-Licensed Personal Mobile Radio Services;
3 All Scope 3-Licensed General Mobile & Fixed Radio Services;
4 All Scope 4-Licensed Maritime & Aviation Radio Services;
5 All Scope 5-Licensed Fixed Microwave Radio Services
6 All Broadcasting Technical Standards (BETS) in the Category I Equipment Standards List.
- For Singapore (Info-Communications Development Authority (IDA)):
1 All Line Terminal Equipment: All Technical Specifications for Line Terminal Equipment —
Table 1 of IDA MRA Recognition Scheme: 2011, Annex 2
2. All Radio-Communication Equipment: All Technical Specifications for Radio-Communication

Equipment — Table 2 of IDA MRA Recognition Scheme: 2011, Annex 2
- For the Hong Kong Special Administrative Region:

1 All Radio Equipment, per KHCA 10XX-series Specifications;
2 All GMDSS Marine Radio Equipment, per HKCA 12XX-series Specifications;
3 All Fixed Network Equipment, per HKCA 20XX-series Specifications.
- For Japan:
1 MIC Telecommunication Business Law (Terminal Equipment):

- All Scope A1 - Terminal Equipment for the Purpose of Calls;
- All Scope A2 - Other Terminal Equipment
2 Radio Law (Radio Equipment):

- All Scope B1 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item 1 of
the Radio Law

- All Scope B2 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item 2 of
the Radio Law

- All Scope B3 - Specified Radio Equipment specified in Article 38-2-2, paragraph 1, item 3 of
the Radio Law

C- A Product Certification Body accredited to ISO/IEC 17065:2012 by A2LA (Product Certification Body
Accreditation Certificate Number 3279.01) to certify Products to USA’s Environmental Protection Agency
(EPA) ENERGY STAR Product Specifications for:
1  Electronics and Office Equipment:
- for Telephony (ver. 3.0)
- for Audio/Video (ver. 3.0)
- for Battery Charging Systems (ver. 1.1)
- for Set-top Boxes & Cable Boxes (ver. 4.1)
- for Televisions (ver. 6.1)
- for Computers (ver. 6.0)
- for Displays (ver. 6.0)
- for Imaging Equipment (ver. 2.0)
- for Computer Servers (ver. 2.0)
2 Commercial Food Service Equipment
- for Commercial Dishwashers (ver. 2.0)




- for Commercial Ice Machines (ver. 2.0)

- for Commercial Ovens (ver. 2.1)
- for Commercial Refrigerators and Freezers
3 Lighting Products
- For Decorative Light Strings (ver. 1.5)
- For Luminaires (including sub-components) and Lamps (ver. 1.2)
- For Compact Fluorescent Lamps (CFLs) (ver. 4.3)
- For Integral LED Lamps (ver. 1.4)
4 Heating, Ventilation, and AC Products
- for Residential Ceiling Fans (ver. 3.0)
- for Residential Ventilating Fans (ver. 3.2)
5 Other
- For Water Coolers (ver. 3.0)

D- A NIST Designated Phase-1 and Phase-11 Conformity Assessment Body (CAB) for the following
economies and regulatory authorities under the terms of the stated MRAs/Treaties:
- Australia: ACMA (Australian Communication and Media Authority) — APEC Tel MRA -Phase I;
- Canada: (Innovation, Science and Economic development Canada - ISEDC) Foreign Certification Body —
FCB — APEC Tel MRA -Phase I & Phase II;
- Chinese Taipei (Republic of China — Taiwan):
0 BSMI (Bureau of Standards, Metrology and Inspection) APEC Tel MRA -Phase I;
0 NCC (National Communications Commission) APEC Tel MRA -Phase I;
- European Union:
0 EMC Directive 2014/30/EU US-EU EMC & Telecom MRA CAB (NB)
0 Radio Equipment (RE) Directive 2014/53/EU US-EU EMC & Telecom MRA CAB (NB)
0 Low Voltage Directive (LVD) 2014/35/EU
- Hong Kong Special Administrative Region: (Office of the Telecommunications Authority — OFTA)
APEC Tel MRA -Phase I & Phase 11
- Israel — US-Israel MRA Phase |
- Republic of Korea (Ministry of Communications - Radio Research Laboratory) APEC Tel MRA -Phase |
- Singapore: (Infocomm Media Development Authority - IMDA) APEC Tel MRA -Phase I & Phase 1I;
- Japan: VCCI - Voluntary Control Council for Interference US-Japan Telecom Treaty VCCI Side Letter-
- USA:
0 ENERGY STAR Recognized Test Laboratory — US EPA
0 Telecommunications Certification Body (TCB) — US FCC;

0 Nationally Recognized Test Laboratory (NRTL) — US OSHA
Vietnam: APEC Tel MRA -Phase I;




2 EUT Test Configuration

2.1 Justification

The EUT was configured for testing according to FCC CFR47 §15.407 (h) & RSS 247 §6.3, and KDB: 905462
D02 UNII DFS Compliance Procedures New Rules v02.

2.2 EUT Exercise Software

The custom DFS SW was provided by Cisco Systems, Inc., and was verified by Chin Ming Lui and Zhao Zhao
to comply with the standard requirements being tested against.

The EUT operates in the following DFS frequency bands:

FCC: 5260-5320/5270-5310/5290/5250 MHz, 5500-5720/5510-5710/5530-5690/5570 MHz
ISED: 5260-5320/5270-5310/5290/5250 MHz, 5500-5700/5510-5670/5530 MHz

Note: EUT does not support any channels fall into 5600-5650 MHz band in Canada.

The following channels were selected for testing.

. Frequency
Modulation Band Channel (MH2)
U-NII-2A 56 5280
802.11ax20 mode
U-NII-2C 100 5500
U-NII-2A 54 5270
802.11ax40 mode
U-NII-2C 102 5510
U-NII-2A 58 5290
802.11ax80 mode
U-NII-2C 106 5530
U-NII-2A 50 5250
802.11ax160 mode
U-NII-2C 114 (FCC only) 5570
2.3  Equipment Modifications
N/A
24 Local Support Equipment
Manufacturer Description Model
Dell Laptop Latitude E6410

Dell Laptop Latitude E5420




2.5

2.6

Support Equipment

Manufacturer Description Model
Cisco Cisco Gigabit Pgwer over Ethernet SB-PWR-INJ2
Injector
Cisco AP (Uses as client) AP3800
Interface Ports and Cables
Cable Description Length (m) To From
USB to RS232 (Male) 0.5 Laptop RS232 (Female)
RS232 (Female) to Ethernet Port 1 EUT RS232 (Male)
Cisco Gigabit Power over
CatSe > EUT Ethernet Injector




3 Summary of Test Results

The following result table represents the list of measurements required under the FCC CFR47 §15.407 (h) &
RSS 247 §6.3, KDB: 905462 D02 UNII DFS Compliance Procedures New Rules v02 and LP0002-2018 §4.7.

Items Description of Test (Master) Results
Detection UNII Detection Bandwidth Compliant
Bandwidth W fpan
Initial Channel Availability Check Time (CAC) Compliant
Performance
Requirements Radar Burst at the Beginning of the CAC Compliant
Check
Radar Burst at the End of the CAC Compliant
Channel Move Time Compliant
IH-S.CI‘VI.CG Channel Closing Transmission Time Compliant
Monitoring
Non-Occupancy Period Compliant
DRadgr Statistical Performance Check Compliant
etection

Only the worst case measurement plots are provided in the test report.




4 Applicable Standards

4.1 DFS Requirement

FCC CFR47 §15.407 (h) & RSS 247 §6.3, and KDB: 905462 D02 UNII DFS Compliance Procedures New

Rules v02.

Table 1: Applicability of DFS requirements prior to use of a channel

Operational Mode

Requirement P Client (Without radar Client (With 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

Requirement

Operational Mode

Master Device or Client
with Radar Detection

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

Test using widest BW mode

Test using the widest

Closing Transmission Time available BW g f?ﬁeaggll(lable
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.




Table 3: Interference Threshold for Master and Client with Radar Detection

Maximum Transmit Power Value (See Notes 1, 2 and 3)
EIRP> 200 milliwatt -64 dBm
EIRP< 200 milliwatt and -62 dBm

power spectral density < 10dBm/MHz

EIRP< 200 milliwatt that do not meet the
: X -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 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.

200 milliseconds + an aggregate of 60 milliseconds

Channel Closing Transmission Time over remaining 10 second period. See Notes 1 and 2.

. . Minimum 100% of the UNII 99% transmission power
U-NII Detection Bandwidth 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.




Table 5: Short Pulse Radar Test Waveforms

Minimum o
f Minimum
Pulse Width PRI Percentage of
e T (Microseconds) (Microseconds) Fulles Successful Num?;g o
Detection
0 1 1428 18 See Note 1 See Note 1
Test A: 15 unique |
PRI values _J
randomly selected 360
from the list of 23 Roundup 910"
PRI values in [ ]
Table 5a PRI, ‘
Test B: 15 unique
PRI values 0
! ! randomly selected 60% 30
within the range
of 518-3066 psec,
with a minimum
increment of 1
usec, 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.

Table 6: Long Pulse Radar Test Signal

. Minimum -
Chirp Number Minimum
Radar Bursts Width PRI of Pulses cl)\liuBTJE:trs Percg?tage Number of
Type (MHz2) (usec) per Burst Successful Trials
Detection
5 50-100 5-20 1000-2000 1-3 8-20 80% 30
Table 7: Frequency Hopping Radar Test Signal
Pulse PRI Pulses eEEY gy I;\g;g(iarr?tt;me b AIT
Radar . Rate Sequence g Number of
Width (usec) per of "
Type (usec) Hop (kHz) Length Successful Trials
(msec) Detection
6 1 333 9 0.333 300 70% 30




4.2 DFS Measurement System

BACL DFS measurement system consists of two subsystems: (1) The radar signal generating subsystem and (2)
the traffic monitoring subsystem.

4.3 System Block Diagram

Radar Master ——
Signal —
Generator
Y .
Coupling Network
I
T e i
Spectrum I
Analyzer
Client —_—

4.4 Conducted Method

Att. Pad
Radar Test — Att. Pad.
Signal — 2-Way P 1 2-Way
Generator Splitter/ |~ — Splitter/
Combiner LI Combiner |
Att. Pad.
Att. Pad. D
Spectrum Client
Analyzer
EUT
(Master)

Setup for Master with injection at the Master




Master

Radar Test Att. Pad
Signal "
Generator 2-Way Att. Pad. 2-Way
Splitter/  l&—]—  Splitter/
Combiner Combiner
1
Att. Pad
EUT
(Client) Spectrum
Analyzer
Setup for Client with injection at the Master
Att. Pad Att. Pad.
Radar Test 5
Signal — - ¢ 1 -Way
Generator — 2-Way Splitter/
Splitter/ ]
. Combiner
Combiner |
Att. Pad.
Att. Pad.
Spectrum
Analyzer
Master
EUT
(Client)

Att. Pad.

Setup for Client with injection at the Client




45 Radiated Method

Antenna

Spectrum

Client — Analyzer

Antenna

Antenna @_
Radar Test
Signal < Antenna
Generator [ >

Master

4.6 Test Procedure

A spectrum analyzer is used as a monitor that verifies the EUT’s status, which includes the Channel Closing
Transmission Time and the Channel Move Time. The Spectrum analyzer is used to monitor the equipment
under test (EUT) does not transmit on the same channel during the Non-Occupied Period after the radar
detection. It is also used to monitor EUT transmissions during the Channel Availability Check Time.




5 Test Results

5.1 Description of EUT

The EUT operates in 5250-5350 MHz and 5470-5725 MHz range in Master and Client with radar detection

Mode.

The rated output power of EUT is > 23 dBm (EIRP), Therefore the required interference threshold level is
-64 dBm, the required radiated threshold at antenna port is -64 dBm.

The calibrated radiated DFS detection threshold level is set to -64 dBm.

WLAN traffic was generated by using Iperf. The EUT can be configured to Master mode or Client Mode by

using Mimosa Ul.

5.2 Antenna Description
Antenna usage Band of Operation (MHz) Maximum Antenna Gain (dBi)
Wi-Fi 5000-6000 6
Wi-Fi 2400-2500 4
BLE 2400-2500 2
5.3 Test Equipment List and Details
Manufacturer Equmgnt Model S/N Calibration Calibration
Description Date Interval
National ] NIPXI-10428-Slot | pyy 1045 | vosX01EEI N/A N/A
Instruments chassis
National Arbitrary Waveform PXI-5421 N/A N/A N/A
Instruments Generator
National RF Upconverter PXI-5610 N/A N/A N/A
Instruments
ASCOR Upconverter AS-7206 N/A N/A N/A
Agilent Analyzer, Spectrum E4446A MY45303156 2018-02-26 1 year
Mini-Circuits Splitter/Combiner 2FSC-2-9G+ N/A N/A N/A
. . PS4-09-
Pulsar Splitter/Combiner 452/4S N/A N/A N/A
- RF Cables C00011 N/A Each Time N/A
Mini-Circuits Attenuator BW-S30W2 N/A N/A N/A

Statement of Traceability: BACL Corp. attests that all of the calibrations on the equipment items listed above were
traceable to NIST or to another internationally recognized National Metrology Institute (NMI), and were compliant with
A2LA Policy P102 (dated 09 June 2016) “A2LA Policy on Metrological Traceability”.




5.4 Radar Waveform Calibration

Radar Test Spectrum
Signal Analyzer
Generator

Conducted Calibration Setup Block Diagram

5.5 Test Environmental Conditions

Temperature: 22-25°C
Relative Humidity: 33-37 %
ATM Pressure: 101.7-102.4 kPa

Testing was performed by Chin Ming Lui from 2018-12-12 to 2018-12-31, and Zhao Zhao from 2019-01-16 to 2019-01-21
at the DFS site.




Plots of Radar Waveforms
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Radar Type 1B
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Radar Type 3
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Radar Type 4
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6 Channel Availability Check Time (CAC)

6.1 Test Procedure

1) Use the command to turn on the Channel, meanwhile, press the timer to record until the CAC expired.
There are commands popping up in the command window indicates that the CAC Time has expired.

2) With link established on channel, apply a radar signal within 0~6 seconds after using the Channel
turning on commands; monitor the transmissions on channel from the spectrum analyzer.

3) Reboot EUT, with a link established on channel, apply a radar signal within 56~62 seconds after the
after using the Channel turning on commands, and monitor the transmission on channel from the
spectrum analyzer.

Results:

CAC Total Time: 62 Seconds

Timing of Radar Burst Spectrum Analyzer Display Result
No Radar Triggered Transmissiogzbegin after power-up cycle Pass
seconds CAC
Within 6 seconds of the CAC starting No transmission Pass
Within the last 6 seconds of the CAC No transmission Pass

Note: The CAC test is with the Radar type 0.




5280 MHz
Plot of Radar signal applied within 6 seconds of start of CAC
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No transmissions found after radar signal applied.

Plot of Radar signal applied at the end of 6 seconds of CAC
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No transmissions found after radar signal applied.




5500 MHz

Plot of Radar signal applied within 6 seconds of start of CAC
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No transmissions found after radar signal applied.

Plot of Radar signal applied at the end of 6 seconds of CAC
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No transmissions found after radar signal applied.




7 Channel Move Time and Channel Closing Transmission Time

7.1 Test Procedure

BACL use type 0 radar signal to test the channel move time and channel closing transmission time.
The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time = N * Dwell Time

N is the number of spectrum analyzer bins showing a device transmission

Dwell Time is the dwell time per bin (i.e. Dwell Time = S/B, S is the sweep time and B is the number of bin, i.e.
8192)

7.2 Test Results

FCC:
Frequency Bandwidth
(MH2) (MHz) Radar Type Results
5250 160 Type 0 Compliant
5570 160 Type 0 Compliant
ISED:
Frequency Bandwidth
(MH2) (MHz) Radar Type Results
5250 160 Type 0 Compliant
5530 80 Type 0 Compliant

Please refer to the following tables and plots.




5250 MHz, Bandwidth 160 MHz

Type 0 radar channel move time and channel closing transmission time result:

Channel closing transmitting time Limit
(ms) (ms) Result
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5570 MHz, Bandwidth 160 MHz

Type 0 radar channel move time and channel closing transmission time result:

Channel closing transmitting time Limit
(ms) (ms) Result
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4.884 60 Pass
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5530 MHz, Bandwidth 80 MHz

Type 0 radar channel move time and channel closing transmission time result:

Channel closing transmitting time Limit
(ms) (ms) Result
14.65 200+60 Pass
7.324 60 Pass
Channel move time Limit
Result
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<10 10 Pass
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8 Non-Occupancy Period

8.1 Test Procedure
Measure the EUT for more than 30 minutes following the channel close/move time to very that the EUT does

not resume any transmissions on this channel. Provide one plot to demonstrate no transmission on the channel
for the non-occupancy period (30 minutes observation time)

8.2 Test Results

Frequency Bandwidth 8
(MHz) (MHz) Spectrum Analyzer Display
5280 20 No transmission within 30 minutes
5500 20 No transmission within 30 minutes

Please refer to the following plots.
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9 Radar Detection Bandwidth & Radar Detection Performance Check

9.1 Detection Bandwidth
Procedure:
Performed with any one of the short pulse radar waveforms type 0

Starting at the center frequency of the UUT 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 Table 4. Repeat this measurement in 1MHz steps at frequencies 5 MHz below where
the detection rate begins to fall. Record the highest frequency (denote as FH) at which detection is greater
than or equal to the U-NII Detection Bandwidth criterion. Recording the detection rate at frequencies above
FH is not required to demonstrate compliance.

Starting at the center frequency of the UUT 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 Table 4. Repeat this measurement in 1MHz steps at frequencies 5 MHz above where
the detection rate begins to fall. Record the lowest frequency (denote as FL) at which detection is greater
than or equal to the U-NII Detection Bandwidth criterion. Recording the detection rate at frequencies below
FL is not required to demonstrate compliance.

The U-NII Detection Bandwidth is calculated as follows: U-NII Detection Bandwidth = FH — FL




Test Results

Frequency Fo Fr BDa(i]tg\?\}iigtnh Minimum Result
(MHz) (MHz) (MHz) (MH2) Limit
5280 5270 5290 20 100% Compliance
5270 5251 5290 39 100% Compliance
5290 5251 5330 79 100% Compliance
5250 5250 5330 80 100% Compliance
5500 5490 5510 20 100% Compliance
5510 5491 5530 40 100% Compliance
5530 5490 5570 80 100% Compliance
5570 5490 5650 160 100% Compliance

Note: for Channel 5250MHz Bandwidth 160 MHz, the tests performed for transmissions fall within the band
5250MHz to 5350MHz

Please refer to the following tables.




Results of Detection Bandwidth:

EUT Frequency = 5280 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequency Detection Rate
(MH2) 1|2 (3| 4|5 |6 | 7]8]9]10 (%)
5249 0 0 0 0 0 0 0 0 0 0 0%
5270(F.) 1 1 1 1 1 1 1 1 1 1 100 %
5275 1 1 1 1 1 1 1 1 1 1 100 %
5280(Fc) 1 1 1 1 1 1 1 1 1 1 100 %
5285 1 1 1 1 1 1 1 1 1 1 100 %
5290(Fn) 1 1 1 1 1 1 1 1 1 1 100 %
5291 0 0 0 0 0 0 0 0 0 0 0%
Detection Bandwidth = Fy — F{=5290-5270=20 MHz
EUT 99% OBW = 18 MHz; 18 x 100% = 18 MHz Result: Pass
EUT Frequency = 5500 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequency Detection Rate
(MHz2) 1 2 3 4 5 6 7 8 9 10 (%)
5489 0 0 0 0 0 0 0 0 0 0 0%
5490(F,) 1 1 1 1 1 1 1 1 1 1 100 %
5495 1 1 1 1 1 1 1 1 1 1 100 %
5500(Fc) 1 1 1 1 1 1 1 1 1 1 100 %
5505 1 1 1 1 1 1 1 1 1 1 100 %
5510 (Fn) 1 1 1 1 1 1 1 1 1 1 100 %
5511 0 0 0 0 0 0 0 0 0 0 0%
Detection Bandwidth = Fy; — F.=5510-5490=20 MHz
EUT 99% OBW = 18 MHz; 18 x 100% = 18 MHz Result: Pass




Results of Detection Bandwidth:

EUT Frequency = 5270 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequency Detection Rate
(MH2) 1 2 3 4 5 6 7 8 9 10 (%)
5249 0 0 0 0 0 0 0 0 0 0 0 %
5250(FL) 1 1 1 0 1 0 1 0 0 0 50 %
5251(F.) 1 1 1 1 1 1 1 1 1 1 100%
5255 1 1 1 1 1 1 1 1 1 1 100 %
5260 1 1 1 1 1 1 1 1 1 1 100 %
5265 1 1 1 1 1 1 1 1 1 1 100 %
5270(Fc) 1 1 1 1 1 1 1 1 1 1 100 %
5275 1 1 1 1 1 1 1 1 1 1 100 %
5280 1 1 1 1 1 1 1 1 1 1 100 %
5285 1 1 1 1 1 1 1 1 1 1 100 %
5290(Fn) 1 1 1 1 1 1 1 1 1 1 100 %
5291 0 0 0 0 0 0 0 0 0 0 0%
Detection Bandwidth = Fy; — F;=5290-5251=39 MHz
EUT 99% OBW =37 MHz; 37 x 100% = 37 MHz Result: Pass
EUT Frequency = 5510 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequency Detection Rate
(MH2) 1 2 3 4 5 6 7 8 9 10 (%)
5489 0 0 0 0 0 0 0 0 0 0 0%
5490(F,) 1 1 1 0 1 1 1 1 1 1 90 %
5495 1 1 1 1 1 1 1 1 1 1 100 %
5500 1 1 1 1 1 1 1 1 1 1 100 %
5505 1 1 1 1 1 1 1 1 1 1 100 %
5510(Fc) 1 1 1 1 1 1 1 1 1 1 100 %
5515 1 1 1 1 1 1 1 1 1 1 100 %
5520 1 1 1 1 1 1 1 1 1 1 100 %
5525 1 1 1 1 1 1 1 1 1 1 100 %
5530(Fn) 1 1 1 1 1 1 1 1 1 1 100 %
5531 0 0 0 0 0 0 0 0 0 0 0%
Detection Bandwidth = F; — F{ =5530-5490=40 MHz
EUT 99% OBW =37 MHz; 37 x 100% = 37 MHz Result: Pass




Results of Detection Bandwidth:

EUT Frequency = 5290 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequenc Detection Rate

(MH;’) y 1| 2|3 |45 |6 |7]|8]9]10 %)

5249 0 0 0 0 0 0 0 0 0 0 0%
5250 0 1 1 0 0 0 1 0 0 0 30 %
5251(F.) 1 1 1 1 1 1 1 1 1 1 100%
5255 1 1 1 1 1 1 1 1 1 1 100 %
5260 1 1 1 1 1 1 1 1 1 1 100 %
5265 1 1 1 1 1 1 1 1 1 1 100 %
5270 1 1 1 1 1 1 1 1 1 1 100 %
5275 1 1 1 1 1 1 1 1 1 1 100 %
5280 1 1 1 1 1 1 1 1 1 1 100 %
5285 1 1 1 1 1 1 1 1 1 1 100 %
5290(Fc¢) 1 1 1 1 1 1 1 1 1 1 100 %
5295 1 1 1 1 1 1 1 1 1 1 100 %
5300 1 1 1 1 1 1 1 1 1 1 100 %
5305 1 1 1 1 1 1 1 1 1 1 100 %
5310 1 1 1 1 1 1 1 1 1 1 100 %
5315 1 1 1 1 1 1 1 1 1 1 100 %
5320 1 1 1 1 1 1 1 1 1 1 100 %
5325 1 1 1 1 1 1 1 1 1 1 100 %
5330(Fn) 1 1 1 1 1 1 1 1 1 1 100 %

5331 0 0 0 0 0 0 0 0 0 0 0%

Detection Bandwidth = Fy — F;=5330-5251=79 MHz
EUT 99% OBW =76 MHz; 76 x 100% = 76 MHz Result: Pass




EUT Frequency = 5530 MHz

DFS Detection Trials ( 1 = Detected, 0 = No Detected)

Radar Frequenc Detection Rate
(MH;’) y 1| 2|3 |45 |6 |7]|8]9]10 %)
5489 0 0 0 0 0 0 0 0 0 0 0%
5490(F,) 1 1 1 1 1 1 1 1 1 1 100 %
5495 1 1 1 1 1 1 1 1 1 1 100 %
5500 1 1 1 1 1 1 1 1 1 1 100 %
5505 1 1 1 1 1 1 1 1 1 1 100 %
5510 1 1 1 1 1 1 1 1 1 1 100 %
5515 1 1 1 1 1 1 1 1 1 1 100 %
5520 1 1 1 1 1 1 1 1 1 1 100 %
5525 1 1 1 1 1 1 1 1 1 1 100 %
5530(Fc) 1 1 1 1 1 1 1 1 1 1 100 %
5535 1 1 1 1 1 1 1 1 1 1 100 %
5540 1 1 1 1 1 1 1 1 1 1 100 %
5545 1 1 1 1 1 1 1 1 1 1 100 %
5550 1 1 1 1 1 1 1 1 1 1 100 %
5555 1 1 1 1 1 1 1 1 1 1 100 %
5560 1 1 1 1 1 1 1 1 1 1 100 %
5565 1 1 1 1 1 1 1 1 1 1 100 %
5570(Fn) 1 1 1 1 1 1 1 1 1 1 100 %
5571 0 0 0 0 0 0 0 0 0 0 0 %
Detection Bandwidth = Fy; — F;=5570-5490=80 MHz
EUT 99% OBW =76 MHz; 76 x 100% = 76 MHz Result: Pass




Results of Detection Bandwidth:

EUT Frequency = 5250 MHz
DFS Detection Trials ( 1 = Detected, 0 = No Detected)
Radar Frequenc Detection Rate

(MH?) y 1|2 |3 |4a4a|5|6|7]8] 09|10 %)

5249 0 0 0 0 0 0 0 0 0 0 0 %
5250(F.) 1 1 1 1 1 1 1 1 1 1 100 %
5255 1 1 1 1 1 1 1 1 1 1 100 %
5260 1 1 1 1 1 1 1 1 1 1 100 %
5265 1 1 1 1 1 1 1 1 1 1 100 %
5270 1 1 1 1 1 1 1 1 1 1 100 %
5275 1 1 1 1 1 1 1 1 1 1 100 %
5280 1 1 1 1 1 1 1 1 1 1 100 %
5285 1 1 1 1 1 1 1 1 1 1 100 %
5290(F¢) 1 1 1 1 1 1 1 1 1 1 100 %
5295 1 1 1 1 1 1 1 1 1 1 100 %
5300 1 1 1 1 1 1 1 1 1 1 100 %
5305 1 1 1 1 1 1 1 1 1 1 100 %
5310 1 1 1 1 1 1 1 1 1 1 100 %
5315 1 1 1 1 1 1 1 1 1 1 100 %
5320 1 1 1 1 1 1 1 1 1 1 100 %
5325 1 1 1 1 1 1 1 1 1 1 100 %
5330(Fn) 1 1 1 1 1 1 1 1 1 1 100 %

5331 0 0 0 0 0 0 0 0 0 0 0%

Detection Bandwidth = Fy — F{=5330-5250=80 MHz
EUT 99% OBW =76 MHz; 76 x 100% = 76 MHz Result: Pass

Note: for Channel 5250MHz Bandwidth 160 MHz, the tests performed for transmissions fall within the band
5250MHz to 5350MHz




EUT Frequency = 5570 MHz

DFS Detection Trials ( 1 = Detected, 0 = No Detected)

Radar Frequency

[N
o

Detection Rate

(MH2Z) 1|2 |3 |4|5|6|7]8]09 %)
5489 oloJololoJo]o|lo]ol]o 0%
5490(F,) vt ol 1] 90 %
5491 r ool 100 %
5495 R 100 %
5500 v 100 %
5505 o e 100 %
5510 R 100 %
5515 t v e 100 %
5520 v 100 %
5525 o e 100 %
5530 r oo e 100 %
5535 vt ot ] 1] 90 %
5540 t ottt 1] 1] 1 90 %
5545 o e 100 %
5550 R 100 %
5555 R 100 %
5560 r oo e 100 %
5565 r oo e 100 %
5570(Fc) v e 100 %
5575 r oo e 100 %
5580 R 100 %
5585 v 100 %
5590 o e 100 %
5595 r oo e 100 %
5600 R 100 %
5605 v e 100 %
5610 o e 100 %
5615 R 100 %
5620 t v e 100 %
5625 v 100 %
5630 r v e 100 %
5635 r oo e 100 %
5640 R 100 %
5645 v e 100 %
5650(Fy) v e 100 %
5651 oloJolololololo] ol o 0%

Detection Bandwidth = Fy; — F;=5650-5490=160 MHz

EUT 99% OBW = 152 MHz; 152 x 100% = 156 MHz

Result:

Pass




9.2 Radar Detection Performance Check

Procedure:

Stream MPEG file from master to slave
Generate radar waveform
Record whether or not the waveform was detected
At least 30 trials are applied for each radar type
For radar types with randomized parameters, each trial uses a unique waveform
Perform with each of the radar types 1-6

Confirm that the detection rate for each radar type meets the minimum requirement
Type 1A&1B, 2, 3, 4: 60% each
Type 5: 80%
Type 6: 70%
Confirm that the mean of the rates for radar types 1 through 4 meets the requirement of 80%

Total Waveform Detections
Detection Ratio = x 100
Total Waveform Trials

Test Results:

Please refer to the following summary table.




5280 MHz, 20 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit .

Type Number (%) (%) PRl
Type 1A/1B 30 96.67 60% Pass
Type 2 30 100 60% Pass
Type 3 30 100 60% Pass
Type 4 30 96.67 60% Pass

Aggregate o
(Typel to 4) 120 98.33 80% Pass
Type 5 30 90 80% Pass
Type 6 30 86.67 70% Pass
Please refer to Section A.1 of Appendix A for the radar parameter data sheet.
5270 MHz, 40 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit "

Type Number (%) (%) EeEsiml
Type 1A/1B 30 90 60% Pass
Type 2 30 100 60% Pass
Type 3 30 93.33 60% Pass
Type 4 30 100 60% Pass

Aggregate 0

(Typel to 4) 120 95.83 80% Pass
Type 5 30 86.67 80% Pass
Type 6 30 100 70% Pass

Please refer to Section A.2 of Appendix A for the radar parameter data sheet.




5290 MHz, 80 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit .

Type Number (%) (%) PRl
Type 1A/1B 30 96.67 60% Pass
Type 2 30 90 60% Pass
Type 3 30 96.67 60% Pass
Type 4 30 96.67 60% Pass

Aggregate o
(Typel to 4) 120 95 80% Pass
Type 5 30 90 80% Pass
Type 6 30 96.67 70% Pass
Please refer to Section A.3 of Appendix A for the radar parameter data sheet.
5250 MHz, 160 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit "

Type Number (%) (%) EeEsiml
Type 1A/1B 30 100 60% Pass
Type 2 30 100 60% Pass
Type 3 30 100 60% Pass
Type 4 30 100 60% Pass

Aggregate 0

(Typel to 4) 120 100 80% Pass
Type 5 30 93.33 80% Pass
Type 6 30 96.67 70% Pass

Note: for Channel 5250MHz Bandwidth 160 MHz, the tests performed for transmissions fall within the band
5250MHz to 5350MHz

Please refer to Section A.4 of Appendix A for the radar parameter data sheet.




5500 MHz, 20 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit .

Type Number (%) (%) PresiFl
Type 1A/1B 30 93.33 60% Pass
Type 2 30 96.67 60% Pass
Type 3 30 93.33 60% Pass
Type 4 30 96.67 60% Pass

Aggregate
(Typel to 4) 120 95 80% Pass
Type 5 30 93.33 80% Pass
Type 6 30 96.67 70% Pass
Please refer to Section B.1 of Appendix B for the radar parameter data sheet.
5510 MHz, 40 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit .

Type Number (%) (%) ezl
Type 1A/1B 30 96.67 60% Pass
Type 2 30 100 60% Pass
Type 3 30 100 60% Pass
Type 4 30 100 60% Pass

Aggregate

(Typel to 4) 120 99.17 80% Pass
Type 5 30 100 80% Pass
Type 6 30 100 70% Pass

Please refer to Section B.2 of Appendix B for the radar parameter data sheet.




5530 MHz, 80 MHz Bandwidth

Radar Signal Waveform/Trial Detection Limit .
Type Number (%) (%) PresiFl
Type 1A/1B 30 100 60% Pass
Type 2 30 93.33 60% Pass
Type 3 30 93.33 60% Pass
Type 4 30 96.67 60% Pass
Aggregate
(Typel to 4) 120 95.83 80% Pass
Type 5 30 100 80% Pass
Type 6 30 100 70% Pass
Please refer to Section B.3 of Appendix B for the radar parameter data sheet.
5570 MHz, 160 MHz Bandwidth
Radar Signal Waveform/Trial Detection Limit n
Type Number (%) (%) EeEsiml
Type 1A/1B 30 100 60% Pass
Type 2 30 100 60% Pass
Type 3 30 83.33 60% Pass
Type 4 30 80 60% Pass
Aggregate o
(Typel to 4) 120 90.83 80% Pass
Type 5 30 100 80% Pass
Type 6 30 100 70% Pass

Please refer to Section B.4 of Appendix B for the radar parameter data sheet.




10 Appendix A (Normative) - U-NI11-2A Radar Parameter Data Sheet

Please refer to the attachment.




11 Appendix B (Normative) - U-NI11-2C Radar Parameter Data Sheet

Please refer to the attachment.




12 Appendix C (Normative) - DFS Test Setup Photo

Please refer to the attachment.




13 Appendix D (Normative) - A2LA Electrical Testing Certificate

Accredited Laboratory

A2LA has accradited

BAY AREA COMPLIANCE LABORATORIES CORP.

Sunnyvale, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized Intemational Standard ISO/fIEC 17025:2005
General requirements for the competence of testing and calibration laboratories. This laboratory also meets A2LA R222
- Specific Requirements EPA ENERGY STAR Accreditation Program. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system
[refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

19 Presented this 27 day of October 2018.

FoR il
&"""'I:\' "'f, /

President and CEO

For the Accreditation Council
Cerfificate Number 3297.02
Vaiid to September 30, 2020

phbfda.

¥

For the tests to which this occreditation applies, piease refer to the laboratory's Bectrical Scope of Accreditation.

Please follow the web link below for a full ISO 17025 scope

https://portal.a2la.org/scopepdf/3297-02.pdf




14 Appendix E (Informative) — Declaration of Similarity

llIll'I'l
CI5CO

DECLARATION OF SIMILARITY

February 15, 2019

To:

Bay Area Compliance Laboratories Corp.
1274 Anvilwood Ave.

Sunnyvale, CA 94089

Phone: 408-732-9162, Fax: 408-732-9164
hitp:/"'www.baclcorp.com

Dear Sir or Madam:

We Cisco Systems, Inc. hereby declare that product: Cisco Catalyst 9117AX, model(s):

Col 17AXI-T is electrically identical with the same electromagnetic emissions and
electromagnetic compatibility characteristics as model: C9 J7AXI-E tested by BACL, the results
of which are featured in BACL project: RI811136. Both model numbers have the same hardware

and software/firmware build with the same radio capabilities and characteristics.

A description of the differences between the tested model and those that are declared similar are
as follows:

Differemt model numbers to represent different regulatory domain.
Please contact me should there be need for any additional clarification or information.
Best Regards,

Responsible Party Signature

Compliance Manager
125 W, Tasman Dr. San Jose, CA
95134




IIIIIIIII
CISCO

DECLARATION OF SIMILARITY

April 5, 2019

To:

Bay Area Compliance Laboratories Corp.
1274 Anvilwood Ave.

Sunmyvale, CA 040809

Phone: 408-T32-9162, Fax: 408-T32-9164
http:/www.baclcorp.com

Dear Sir or Madam:

We Cisco Svstems, Inc. hereby declare that product: Ciseo Catalyst 9117AX, modelis):

C9 I7AXI-S, and C91I7AXI-Z are electrically identical with the same electromagnetic emissions
and electromagnetic compatibility characteristics as model: C9117AXI-B tested by BACL, the
results of which are featured in BACL project: R1511136. Both model numbers have the same
hardware build with the same radio characteristics. Both model numbers have the same
software/firmware except channels listed below are disabled to satisfy the frequency allocation in
specific couniries.

A description of the differences between the tested model and those that are declared similar are
as follows:

Different model numbers to represent diffevent regulatory domain.
Channel 142, and 138 are disabled in C91 1 FTAXI-S image. This configuration canmot be
modified by end uses.
o  Channel 120, 124, 128, 118 126, 142, 122, 138 & 114 are disabled in CO1ITAXI-Z
image. This configuration cannot be modified by end users.
Please contact me should there be need for any additional clarification or information.

Best Regards,

Responsible Party Signature

Compliance Manager

125 W. Tasman Dr. San Jose, CA
95j34

--- END OF REPORT ---




