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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ZEBRA TECHNOLOGIES CORP.
6480 VIA DEL ORO DR.
SAN JOSE, CA 95119, U.S.A.

EUT DESCRIPTION: 802.11ac MU-MIMO, TRI-RADIO, EXT. ANT, 2XGE-US
MODEL.: CDR5G
SERIAL NUMBER: 15285522200194
DATE TESTED: DECEMBER 11to 17, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
DFS Portion of CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For
UL Verification Services Inc. By: Tested By:

CONAN CHEUNG DOUG ANDERSON
PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.

Page 5 of 118

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with the DFS portion of FCC
CFR 47 Part 2, FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, KDB 905462 D02 and
D03, ANSI C63.10-2013, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL Verification Services, Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30dB
Radiated Disturbance, 26 to 40 GHz +5.23dB

Uncertainty figures are valid to a confidence level of 95%.
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5. DYNAMIC FREQUENCY SELECTION

5.1. OVERVIEW
5.1.1. LIMITS

INDUSTRY CANADA

IC RSS-247 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-247 Issue 1

Note: For the band 5600-5650 MHz, no operation is permitted.

Until further notice, devices subject to this annex shall not be capable of transmitting in the band

5600-5650 MHz. This restriction is for the protection of Environment Canada weather radars
operating in this band.

ECC

§15.407 (h), FCC KDB 905462 D02 “COMPLIANCE MEASUREMENT PROCEDURES FOR
UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVICES OPERATING IN
THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION” and KDB 905462 D03 “U-NII CLIENT DEVICES WITHOUT
RADAR DETECTION CAPABILITY”.
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Table 1: Applicability of DFS requirements prior to use of a channel

Requirement Operational Mode
Master Client (without Client (with
radar detection) radar 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 Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes
U-NII Detection Bandwidth Yes Not required Yes

Additional requirements for
devices with multiple bandwidth
modes

Master Device or Client with
Radar DFS

Client
(without DFS)

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 all 20
MHz channel blocks and a null frequency between the bonded 20 MHz channel blocks.
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FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G
Table 3: Interference Threshold values, Master or Client incorporating In-Service
Monitoring
Maximum Transmit Power Value
(see notes)
E.I.LR.P. 2200 mill watt -64 dBm
E.I.LR.P. <200 mill watt and -62 dBm
power spectral density < 10 dBm/MHz
E.l.R.P. <200 mill watt that do not meet power spectral -64 dBm
density requirement

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS
response.

Note 3: E.I.R.P. is based on the highest antenna gain. For MIMO devices refer to KDB
publication 662911 D01.

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds (See Note 1)
Channel Closing Transmission Time 200 milliseconds +

approx. 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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Table 5 — Short Pulse Radar Test Waveforms

Radar | Pulse PRI Pulses Minimum Minimum
Type | Width (usec) Percentage Trials
(usec) of Successful
Detection
0 1 1428 18 See Note 1 | See Note
1
1 1 Test A: 15 unique 60% 30
PRI values randomly
selected from the list Roundup:
of 23 PRI values in {(1/360) x (19 x 10° PRIysec)}
table 5a
Test B: 15 unique
PRI values randomly
selected within the
range of 518-3066
usec. 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

Radar Pulse Chirp PRI Pulses | Number Minimum Minimum
Waveform Width Width (Msec) per of Percentage Trials
Type (usec) | (MHz) Burst Bursts | of Successful
Detection
5 50-100 5-20 1000- 1-3 8-20 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI | Pulses | Hopping Hopping Minimum Minimum
Waveform | Width | (usec) | per Rate Sequence Percentage of Trials
Type (Msec) Hop (kHz) Length Successful
(msec) Detection
6 1 333 9 0.333 300 70% 30
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5.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT

Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN

Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 1, 2, 3 and 4, and the long pulse type 5 parameters are randomized at
run-time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Frequency Hopping Radar Waveform Generating Subsystem of KDB 905462 D02. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to F}; for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of .64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is -64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of .64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN ftraffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer, PXA, 3Hz to Keysight N9030A uUS51350187 06/01/16
44GHz
Signal Generator, MXG X-Series RF Agilent N5172B MY51350337 02/17/16
Vector
Arbitrary Waveform Generator Agilent / HP 33220A MY44037572 04/08/16
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5.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

CONFIGURATION 1: 20 MHz and 40 MHz CHANNEL BANDWIDTH

Master Device

Notebook
Computer
(Controller)

SUPPORT EQUIPMENT

P.O.E.
Injector

Ethernet
Switch

Notebook
Computer

(Server)

Slave
Device

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Gigabit P.O.E. Injector Motorola PD-7001G D083164410001A4A01 DoC
Notebook PC (Server) HP Elitebook 8470p CNU251B4RR DoC

AC Adapter (Server PC) Lite On Technology PA-1900-32HT WBGTKOA1RYQ610 DoC

Notebook PC (Controller) HP Elitebook 8460p CNU2032CKJ DoC

AC Adapter (Controller PC) | Lite On Technology PA-1650-32HU WCNXAOC3U3SEGF DoC
Notebook PC (Slave) HP Elitebook 8470p CNU25193C2 PD962205ANH

AC Adapter (Slave PC) Lite On Technology PA-1650-32HU WCNXAO0C4L3QDDL DoC

Ethernet Switch D-Link DGS-100BG AB202C2006577 DoC

AC Adapter (Switch) D-Link AMS47-0501000FU 12020317793 DoC
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CONFIGURATION 2: 80 MHz CHANNEL BANDWIDTH

Master Device

Notebook
Computer
(Controller)

P.O.E.
Injector

Ethernet
Switch

Slave
Device

SUPPORT EQUIPMENT

Notebook
Computer

(Server)

Notebook PC

(Host)

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Gigabit P.O.E. Injector Motorola PD-7001G D083164410001A4A01 DoC
Notebook PC (Server) HP Elitebook 8470p CNU251B4RR DoC

AC Adapter (Server PC) Lite On Technology PA-1900-32HT WBGTKOATRYQ610 DoC

Notebook PC (Controller) HP Elitebook 8460p CNU2032CKJ DoC

AC Adapter (Controller PC) | Lite On Technology PA-1650-32HU WCNXAOC3U3SEGF DoC

802.11ac USB Converter Cisco AE6000 12R10602307395 Q87-AE6000
(Slave)

Notebook PC (Slave Host) HP Elitebook 8470p CNU25193C2 PD962205ANH

AC Adapter (Host PC) Lite On Technology PA-1650-32HU WCNXAO0C4L3QDDL DoC

Ethernet Switch D-Link DGS-100BG AB202C2006577 DoC

AC Adapter (Switch) D-Link AMS47-0501000FU 12020317793 DoC
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5.1.4. DESCRIPTION OF EUT

For FCC the EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.

For IC the EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges, excluding the
5600-5650 MHz range.

The EUT is a Master Device.
The EUT can be configured as a Master Device or a Slave Device without Radar Detection.

The highest power level within these bands is 30 dBm EIRP in the 5250-5350 MHz band and 30
dBm EIRP in the 5470-5725 MHz band.

The highest gain antenna assembly utilized with the EUT has a gain of 10 dBi in the 5250-5350
MHz band and 10 dBi in the 5470-5725 MHz band. The lowest gain antenna assembly utilized
with the EUT has a gain of 2 dBi in the 5250-5350 MHz band and 2 dBi in the 5470-5725 MHz
band.

Four identical antennas are utilized to meet the diversity and MIMO operational requirements.
The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.

The EUT uses four transmitter/receiver chains, each connected to an antenna to perform
radiated tests.

WLAN traffic that meets or exceeds the minimum required loading was generated by
transferring a data stream from the Master Device to the Slave Device using iPerf software
package.

TPC is required since the maximum EIRP is greater than 500 mW (27 dBm).

The EUT utilizes the 802.11ac architecture. Three nominal channel bandwidths are
implemented: 20 MHz, 40 MHz and 80 MHz.

The software installed in the EUT is CDR5G version 5.8.3.0-232839X

UNIFORM CHANNEL SPREADING

This function is not required per KDB 905462.
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5.2. RESULTS FOR 20 MHz BANDWIDTH

5.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

5.2.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 0

1 DC 2730 PMDec 17, 2015 |

| Trig Delay: 3.000 ms  Ava Type: Log-Pwr e[ 5 =q|  Freguency
PHO: Fast —w—  1rig: Video TVPE

IFGain:HIgh #hrtar: 0 dB eer|P FPPRP

Auto Tune,
Ref Offset -20.6 dB
Ref 45.00 dBm

Center Freq
5500000000 GHz

StartFreq
5500000000 GHz

Stop Freq
5.500000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 32.00 ms (40001 pts) |

MsG STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 1

RLT A a0 o SERSE 1| LU it FADSE 17,2015 |
| Trig Delay: 5.000 ms  Ava Type: Log-Pwr acell -z 558 Frequency
TNO: Tast —»— 1rig: Video TP Wiasisiats
IFGain:HIgh #Artarn: 0 dB eerlP PRREPP

Auto Tune

Ref Offset -20.6 dB
I:f] dfidiv - Ref -45.00 dBm
og

Center Freq
5500000000 GHz;

StartFreq
5500000000 GHz

Stop Freq
5.500000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hzj

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EBW 3.0 MHz Sweep 101.3 ms (40001 pts)

s STt
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 2

RLT fiF a0 0 SN N MG ASTO JSFL0E PMDeC 17, 2015 |
] Tria Delay: 3.000 ms  Ava Type: Log-Pwr mctfrasas| Fregdency
THO: Tast —v— 171g: Video Tepe A 3
IFGain:HIgh #éartan: 0 dB et (P
24 Auto Tune
Ref Offset -20.6 dB
I:f] diidiv - Ref 45.00 dBm
04
Stop Freq
5.500000000 GHz
CF Step
! 3.000000 MHz
f I | | |Auto Man
Freq Offset
0 Hz
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 10.13 ms (40001 pts) |
M0 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 3

RLT

TENTE N JLIGH A
] Tria Delay: 3.000 ms  Ava Type: Log-Pwr Freguency

THO: Tast —v— 111g: Video
IFGain:HIgh #hrtar: 0 dB
Auto Tune
Ref Offset -20.6 dB
10 delidiy Ref 45.00 dBm
og
Stop Freq
5.500000000 GHz
CF Step
3.000000 MHz
Auto Man
Freq Offset
0 Hz
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 1547 ms (40001 pts) |
M3 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 4

RLT S4B PMDec 17, 2015 |

| Trig Delay: 3.000 ms Avg Typs: Log-Pur thace[— Freguency
THO: Tast —v— 111g: Video ¥
IFGain:HIgh #Artar: 0 dB
Auto Tune
Ref Offset -20.6 dB
I:f] diidiv - Ref 45,00 dBm
og
Stop Freq
5.500000000 GHz
CF Step
3.000000 MHz
| |Auto Man
Freq Offset
0 Hz
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 10.13 ms (40001 pts) |
M0 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF SINGLE BURST OF RADAR TYPE 5

RLT SENEE N ALGH A TO JS34:19PMDec 17, 2015 |
] Tria Delay: 3.000 ms  Ava Type: Log-Pwr mctfrares| Freadency
THO: Tast —v— 111g: Video TP 3
IFGain:HIgh #hartar: 0 dB oeTlP
) , Auto Tune
Ref Offset -20.6 dB
I:f] diidiv - Ref 45.00 dBm
og
Stop Freq
5.500000000 GHz
CF Step
3.000000 MHz
Auto Man
{ | ]
! | Hiel . Freq Offset
0 Hz
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 8.000 ms (40001 pts) |
M3 STatus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SINGLE BURST OF RADAR TYPE 6

RLT - o0 Do

TENEIN AL ASTD
] Tria Delay:-1.000 ms  Ava Type: Log-Pwr Freguency

THO: Tast —v— 171g: Video
IFGain:HIgh #értar: 0 dB
Auto Tune,
Ref Offset -20.6 dB
Li"] diidiv - Ref 45.00 dBm
o
Stop Freq
5.500000000 GHz
CF Step
3.000000 MHz
| Auto Man
Freq Offset
0 Hz
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 5.000 ms (40001 pts)|
M0 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TRAFFIC

TRAFFIC

Agllent Spectrum Analyzer - Swopt SA
. - = LIS EETE L7243 FM D 14, 2015 |
enter Freq 5.500000000 GHz | Ava Type: Leg-Pwr thace[ 5 =g Frequency
THO: Fast —w—  1rig: Frae Run TYPE[ssiniay
IFGaln:Hlgh dhrten: 0 dB TP FRPRRP

Mkr1 498 B ms Auto Tune
Ref Offset -206 dB . Al g

I:f] diidiv - Ref 45.00 dBm
og

Center FreqF
5,500000000 GHz;

StartFreq
i @. I I I ! I I I 5500000000 GHz

Stop Freq
| 5.500000000 GHz

CF Step
3000000 MHz
Auto Man

0 Hz

Freq Ofrset'!

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts)|

3G STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

CHANNEL LOADING

CHANNEL LOADING

3
©
3
o
°
3
£
=
3
<

n: '7Aggregate7 Time Above Threshold
amsphee Between T1 and T2 (ms)

| Threshold
4708 1883.2000

The level of traffic loading on the channel by the EUT is 18.83%
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.2.1. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5500 MHz and commence a CAC period. The time to the re-initialization of
traffic was measured as the time required for the EUT to complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5500 MHz and commence a CAC period. A radar signal was triggered within
0 to 6 seconds after the beginning of the CAC period and transmissions on the channel were
monitored on the spectrum analyzer.

The Non-Occupancy list was cleared. A sweep was started on the spectrum analyzer when a
software command was issued to the EUT to change to 5500 MHz and commence a CAC
period. A radar signal was triggered within 54 to 60 seconds after the beginning of the CAC
period and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 64.9 64.9

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 1.238 1.238

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 59.42 59.42
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED ON LOG FILE TIME STAMPS

No Radar Triggered

Beginning of End of CAC
CAC CAC Time
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
15:02:09 15:03:13 0:01:04

Radar Near Beginning of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
15:23:14 15:23:14 0:00:00

Radar Near End of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
15:34:14 15:35:12 0:00:58

If a radar signal is detected during the channel availability check then the PC controlling the
EUT displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC
Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

End of CAC

IMING WITHOUT RRADAR

RLT T af  0C

|
O Tast —— Trig:Free Run i
‘ iﬁln:ﬂlgh #hrten: 0 dB peTfP FRFRP

071441 PMDaC 11,2015 §
TRACE TET

Ava Typa: I-.IS;:I-PM

Fregquency

Ref Offset -20.5 dB
JofEld v Ref -45.00 dBm

Vikr2 64

Auto Tune

Ty
L]

Stop Freq
5.500000000 GHz,
Center 5.500000000 GHz 5 Span 0 Hz| =T
. | ep
s RV M : L i Swaep R0 S P O00T P 3000000 MHz
MR MOCEL TRCP Sl & ] | EINCTION | FUNETIDH WAnTH [ FURCTIONVALLE [ (ST ] Man
1 M t 0.000 5 24 37 dBm I
2 N t G4tde 7456 dBm
43 Freq Offset
5 O Hz
[
T
8
]

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of CAC Timing Without Radar

Nov 14 15:02:09 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 15:02:09 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:03:13 2015: DOT11: %%%%>dfs:DFS
evt=in_srvc_monitor,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

IMING WITH RADAR NEA INNING OF CAC
. ;’!L T . Ak S, . 0 LG 10 072919 FM0aC 11, 2015 |
- Ava Type: Log-Pwr 'P;:-:|w- arss| Fresuency
alﬁ:H‘I’;‘h-—F #A;;n: 04dB DERF R E R
kr2 1.238 5 Auto Tune
11 34,21 dEm)|
p
-
Stop Freq
5500000000 GHz
Center 5,500000000 GHz . Span 0 Hz|
Res B 3.0 MHz ___#VBW 30 MKz Sweep 30005 40001 pts)| , CESP
1 R T A A 1 ) G T | | Auto Man
1 N t 0,000 5 9458 dBm |
_ t 12388 £4:21 dBm
43 Freq Offset
5 0 Hz
6
7
8
9

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the Beginning of CAC

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=in_srvc_monitor
(dfs.c:415)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=in_srvc_monitor
(dfs.c:415)

Nov 14 15:23:14 2015: KERN: WL1: DFS: ETSI_1 ##HHHHHHHH radar detected on channel 100
HHHHAHA#H# min_pw=32, subband_result=1, AT 450MS.

Nov 14 15:23:14 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 100.

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 15:23:14 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:23:14 2015: DOT11: dfs:DFS: driver's ch:48, rim's channel: 100,
bcmko_next_dfs_chan=48 (dfs.c:335)

Nov 14 15:23:14 2015: DOT11: dfs:DFS: rim's curren_ch=48, new next channel=44, telling
dataplane. (dfs.c:343)

Nov 14 15:23:14 2015: DOT11: dfs:DFS_Validate_Power max 23 prtl: 23 (dfs.c:104)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:23:14 2015: DOT11: dfs:DFS: ignoring duplicate channel change indication
(dfs.c:324)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:23:14 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=dfs_disabled,prev_state=radar_seen (dfs.c:415)
Nov 14 15:23:14 2015: 06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on channel
100 width 20 freq 5500 MHz
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

\

Radar Signal Applied

RLT & LG A0 074151 PMDac 11, 2015 |
Avg Type: Log-Pwr TRAE[ T3 TS R Frequency
o B Free Run TPE e
‘ Irgaln:HnI;th* #hrtan: 0 dB oEnF R E R
- Auto Tune
Ref Dffset -20.5 dB g
Jo@Eky  Ref -45.00 dBm 2
[ T @ T Center Freq
: T i 5,500000000 GHz,
; L
-
Stop Freq
5500000000 GHz
Center 5.500000000 GHz - ‘Span 0 Hz| =T
| , ep
Res BW 3.0 Hz . #VBW 3.0 MHz i R0 UGS (O i) 3.000000 MHz
[MeR[MnDEfTREfSCIL R [ suNCTion | FLRETIH ASOTH ] FHETION VL e [ Vi Man
1 N t 0,000 5 9438 dBm |
_ t 59428 £4.15 dBm
43 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
M35 AT

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the End of CAC

Nov 14 15:34:14 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 15:34:14 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:35:12 2015: KERN: WL1: DFS: ETSI_1 #######H#H## radar detected on channel 100
HHHHAAA#H# min_pw=32, subband_result=1, AT 55050MS.

Nov 14 15:35:12 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 100.

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 15:35:12 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:DFS
evt=chan_chngd,ch=36,ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:35:12 2015: DOT11: dfs:DFS: driver's ch:36, rim's channel:100,
bcmko_next_dfs_chan=36 (dfs.c:335)

Nov 14 15:35:12 2015: DOT11: dfs:DFS: rim's curren_ch=36, new next channel=40, telling
dataplane. (dfs.c:343)

Nov 14 15:35:12 2015: DOT11: dfs:DFS_Validate_Power max 23 prtl: 23 (dfs.c:104)

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:DFS
evt=chan_chngd,ch=36,ridx=1,curCh=36,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:35:12 2015: DOT11: dfs:DFS: ignoring duplicate channel change indication
(dfs.c:324)

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=36,ridx=1,curCh=36,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 15:35:12 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=36,ridx=1,curCh=36,state=dfs_disabled,prev_state=radar_seen (dfs.c:415)
Nov 14 15:35:12 2015: ap8533-06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on
channel 100 width 20 freq 5500 MHz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.2.2. OVERLAPPING CHANNEL TESTS

RESULTS

The channel spacing is not less than the channel bandwidth therefore the EUT does not have
an overlapping channel plan.

5.2.3. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.684 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
4.0 60
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

MOVE TIME

RLT WUSIASTD 07161 P 11,2015 |

| Ava Typa: Log-Pwr TRACE 3 1S 6 Frequency

TNO: Tast —— 1rig:Frae Run TYPE [/
IFGaln:Hlgh #hrten: 0 dB oeT|P

Auto Tune

Ref Offset -20.5 dB

Il.m dBldly  Ref -45.00 dBm
ag T

T 7 Center Freq
}A( : | | ! ! 1 - - 5,500000000 GHz

StartFreq
5500000000 GHz

Stop Freq
5500000000 GHz

Center 5.500000000 GHz _S'Ean 0 Hz BEES
| \ ep
Res BIW 3.0 MHz _ #VBWIOMHz_ __Sweep 16.005 (40001 pts)| ,  ZESH
Auto Man|

e =]
6340 ms (&) <1424 dB
1684 & £4.44 dBm

Freq Offset
0 Hz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

CHANNEL CLOSING TIME

CLOSING TIME
. ;)L TV : 2 :.‘ L [ PMDeE 15, 2ULS |
Avg Type: Log-Pwr TRacE[l -z S af Freguency

TVPE [ WAsdasatala
oef|F FPRFF

THO: Tast —w— ! Trig: Video
IFGain:HIgh #artan: 0 dB

Auto Tune

Ref Offset -20.6 dB
10 deidiv - Ref 45.00 dBm
og

Stop Freq
5.500000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 600.0 ms (40001 pts) |

MsG STATLS

Page 37 of 118

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the aggregate monitoring period.

AGGREGATE CLOSING TIME

E
[}
2
v
=
3
£
o
3
<

T1 18240 T2|15.0000

1;'"9 Per [Bins Abovel Agaregate Time Above Threshold
in (ms) I Threshold Between T1 and T2 (ms)
e . |
0.400000 5
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR

1 OC EEE I

WURLATL  [10:21:53 FMDet 22, 2ULS |

| Avg Type: Log-Pwr RacE[ 5 TR
: Trig: Frae Run TP [ty
PHO: Tast ~»— g el

000 & Auto Tune,

Fregquency

IFGain:High #érten: 0 dB

Ref Offset 206 dB
Ref -45.00 dBm

Center Freq
5,500000000 GHz;

StartFreq
5500000000 GHz

Stop Freq
5.500000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0Hz

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 24.00 s (40001 pts)|

MsG
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

5.2.4. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH

| Carter Freq: 5500000000 GHz
torto0

Center 5.5 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

—— Trig:Free Run
#hretar: 0 dB

#IFGaln:Low

Ref Dffset -20.5 dB
Ref -50.50 dBm

#VBW 300 kHz

Occupied Bandwidth

17.653 MHz

17.996 kHz
19.67 NiHz

Total Power

OBW Power
x dB

Avgl|Held: 1

Radio Std: None
Radie Daview: BTS

‘Span 30 MHz|
Sweep 85,067 ms

-41.8 dBm

89.00 %
-26.00 dB

1A s

013741 FMDac 14, 2ULS |

Fregquency

Center Freq
5500000000 GHz,

Auto Marn

CF Step
3.000000 MHz

Freq Offset
0 Hz|

RESULTS
FL FH Detection | 99% Power Ratio of Minimum
Bandwidth | Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5490 5510 20 17.653 113.3 100
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 0 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
(MHz)

Mumber
of Trials

Mumber
Detected

Detection
(%)

Mark

3430

10

10

100

FL

3435

10

10

100

3500

10

9

90

3505

10

10

100

2506

10

9

90

5507

10

10

100

5508

10

9

90

5509

10

10

100

3510

10

10

100
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.2.5. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Detection 60% of
Bandwidth Det BW
of Trials (%) FL | FH | FL5 | FH5
FCC Short Pulse Type1 30 93.33 5490 5510
FCC Short Pulse Type2 30 93.33 5490 5510
FCC Short Pulse Type 3 30 100.00 5490 5510
FCC Short Pulse Typed 30 06.67 5490 5510
Agaregate 95,83
FCC Long Pulse Type 5 30 06.67 5400 5510 5492 5508
FCC Hopping Type 6 42 05.24 5490 5510

Signal Type Number | Detection
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
(MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1013
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1

e e B T T T R R e e e e e e R R R I T T T T R T T T T T e Y

3066
798
G748
638
578
738
558
538
658
918
ara
858
818
938
298

1085

1041
803
888
77a

2347
848

1351

2855

2134

1219

1981

2549
gaz2

1590

18
67
78
a3
92
72
a5
949
a1
58
61
62
]
a7
549
449
a5
66
a0
Ga
23
63
40
149
25
44
27
21
a0
34

jusipws yusRws R u e llus el s e xiu us e Y u o u v s i — e — e — e — i — e e — e = e e e e e S < e S

5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 2

Waveform

Pulse Width
(us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Mo)

2001
2002
2003
2004
2005
2008
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

4
2.2
31
1.5
4.7
1.4
2.7
1.8
1.3
2.5
45
4
2
1.7
4.1
21
2.7
)
1.8
4.3
34
4.2
3.6
4.6
41
3.4
3.2
2.7
4.8
4.5

158
201
195
204
202
215
179
196
207
229
163
150
170
161
228
224
213
175
212
178
219
189
153
170
182
203
218
206
225
217

25
27
26
25
28
27
27
23
28
24
28
29
24
28
26
24
23
25
28
23
20
25
29
28
25
29
23
27
28
20
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5500
5500
5500
5500
5500
5500
5500
5500
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Yes
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Yes

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 3

Waveform

Pulse Width
{us)

PRI
us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
30149
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030

10
8.8
5.6
8.4
8.5
5.1
6.4
7.4
6.6
7.8
7.3
6.4
6.1
5.5
8.2
7.8
8.4
8.2
8.1
6.8
7.9
8.6
8.9
5.8
5
6.2
5.7
8.9
9.6
]

413
400
368
250
364
258
385
293
432
368
268
336
383
344
404
378
334
454
422
422
284
430
306
464
486
288
441
390
304
265

16
18
18
17
17
18
16
16
17
17
16
17
18
16
17
16
18
16
17
16
16
17
18
18
16
16
18
16
17
18

5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 4

Waveform

Pulse Width
{us)

PRI
(us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

13.2
17.7
13.5
18.6
14.9
10.4
12.6
13.9
16.6
18.5
17
19.4
18.3
16.5
16
14.7
10
14.6
10.3
15.4
1.7
17.3
14.7
10.7
13.4
15.3
13.8
16.2
15.1
13.3

325
433
254
375
342
475
456
351
477
267
407
460
362
310
475
437
378
353
426
295
263
396
3Ty
271
398
438
327
381
282
482

13
16
15
15
15
16
15
15
14
14
16
16
16
16
12
15
16
12
13
14
13
14
14
13
13
12
15
14
15
15

5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5

Trial Frequency
(MHz)

Successful Detection

(Yes/No)

5505
5506
5504
5504
5499
5493
5494
5496
5494
5501
5508
5499
5506
5501
5503
5505
5492
5495
5501
5493
5501
5497
5500
5493
5497
5496
5506
5494
5493
5507

OO0 w O s L RO =k

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
Yes
Yes
Yes
Yes

Note: The Type 5 randomized parameters tested are shown in a separate document.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Starting Index

Trial Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
(Yes/No)

362
837
1312
1787
2262
2737
3687
4162
4637
5112
5587
6062
6537
7012
7487
7962
8437
8912
9387
9862
10337
10812
11287
11762
12237
12712
13187
13662
14137
14612
15087
15562
16037
16512
16987
17462
17937
18412
19362
19837
20312
20787

1
2
3
4
5
i
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Y|
32
33
34
35
36
v
38
39
40
41
42

5490
5491
5492
5493
5494
5495
5496
5487
5498
54949
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5490
5491
5492
5483
5494
5495
5496
5497
5498
54949
5500
5501
5502
5503
5504
5505
5506
5507
5508
55049
5510

PR R N N R SR W= RN R . . RS R Sy SR NS R R SR S Y e i L

-l
=

P B L A RS La O
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.3. RESULTS FOR 40 MHz BANDWIDTH

5.3.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

5.3.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 0

SENEE N LU AL a1 FMDSE 17, 2015 [
| Trig Dalay: 3000 ms  Ava Type: Log-Pwr LT e

THO: Tast —w—  THg: Video THPE ot
IFGainHigh  #Attan: 0 dB wer|P FRRR P

Fregquency

Auto Tune,
Ref Offset -20.6 dB
Ref 45.00 dBm

Center Freq
5510000000 GHz;

StartFreq
5510000000 GHz

Stop Freq
5.510000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 32.00 ms (40001 pts) |

Mse STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 1

1 DC

SERYSE T ALUGATU 241 FMOeE 17, 2015 |
| Tria Delay: 5000 ms  Avg Type: Log-Pwr TRME[ TR 18 6 Frequency

H TVPE e taiaiany
PHO: Fast ——  1rig: Video e otk i)

IFGain:HIgh #artarn: 0 dB
Auto Tune,
Ref Offset -20.6 dB
Ref 45.00 dBm

Center Freq
5510000000 GHz;

StartFreq
5510000000 GHz

Stop Freq
5.510000000 GHz,

CF Step
3000000 MHz
Auto Man

Freq Offset
0Hz

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 101.3 ms (40001 pts)

M STt
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 2

RLT

| Trig Delay: 3.000 ms  Ava Type: Log-Pwr Frequency

THO: Tast —v— 111g: Video
IFGain:HIgh #hrtar: 0 dB
Auto Tune,
Ref Offset -20.6 dB
[ dediy Ref 45.00 dBm
og
Stop Freq
£.510000000 GHz
CF Step
3.000000 MHz
Auto Man
Freq Offset
0 Hz
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 10.13 ms (40001 pts) |
M3 STatus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 3

RLT

| Trig Delay: 3.000 ms  Ava Type: Log-Pwr Frequency

THO: Tast —v— 171g: Video
IFGain:HIgh #Artar: 0 dB
Auto Tune
Ref Offset -20.6 dB
Ii-’] diidiv - Ref -45.00 dBm
og
Stop Freq
£.510000000 GHz
CF Step
| 3.000000 MHz
| Auto Man
Freq Offset
0 Hz
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 1547 ms (40001 pts) |
MG SlaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 4

RLT SENEE I G AT
] Tria Delay: 3.000 ms  Ava Type: Log-Pwr Frequercy
THO: Tast —v— 111g: Video
IFGain:HIgh #hartar: 0 dB
Auto Tune
Ref Offset -20.6 dB
I:f] diidiv - Ref 45,00 dBm
04
Stop Freq
5.510000000 GHz|
]
CF Step
3.000000 MHz
| | | |Auto Man
Freq Offset
0 Hz
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 10.13 ms (40001 pts) |
M3 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF SINGLE BURST OF RADAR TYPE 5

RLT - o0 Do

SN N
| Trig Delay: 3.000 ms  Avg Type: Log-Pwr Frequency
PHO: Fast ——  17ig: Video
IFGain:HIgh #éartar: 0 dB

Auto Tune,

Ref Offset -20.6 dB
10 deidiv - Ref 45.00 dBm

Center Freq
5510000000 GHz!

Stop Freq
5.510000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.510000000 GHz Span 0 Hz |
Res BW 3.0 MHz #EW 3.0 MHz Sweep 8.000 ms (40001 pts) |

Mse STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SINGLE BURST OF RADAR TYPE 6

RLT - o0 Do

SENE N ALGHATY
| Trig Delay: 1000 ms  Ava Type: Log-Pwr Frequency
PHO: Fast ——  17ig: Video
IFGain:Hlgh #artar: 0 dB

Auto Tune|

Ref Offset -20.6 dB
10 derdiv - Ref 45.00 dBm
og

Center Freq
5510000000 GHz;

Stop Freq
5.510000000 GHz,

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 5.000 ms (40001 pts) |

Mse STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TRAFFIC

TRAFFIC

Agllent Spectrum Analyzer - Swopt SA
W Rl - o

enter Freq 5510000000 GHz

ALIGH A 024710 PMDac 14._-’U£J"
Avg Typa: Log-Pwr TRACE

Fregquency

THO: Fast ._.._.] Trlg: Frae Run
IFGain:High #értan: 0 dB
Mkr1 7 599 g Auto Tune
Ref Offset -20.6 dB VIRL, e o
Ii-‘] diidiv - Ref -44.00 dBm 2.1 Bm
0y
Center Freq
5,510000000 GHz
Stop Freq
£.510000000 GHz
CF Step
3.000000 MHz
Auto Man
Freq Offset
OHz
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #/BW 3.0 MHz Sweep 16.00 s (40001 pts)|
i Srafles
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

CHANNEL LOADING

CHANNEL LOADING

Amplitude (dBm)

e el
N
w——y
-
e ]
-
]
[

n: '7Aggregate7 Time Above Threshold
{Blns fhave Between T1 and T2 (ms)
| Threshold

4579 1831.6000

The level of traffic loading on the channel by the EUT is 18.31%
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.3.3. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5510 MHz and commence a CAC period. The time to the re-initialization of
traffic was measured as the time required for the EUT to complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5510 MHz and commence a CAC period. A radar signal was triggered within
0 to 6 seconds after the beginning of the CAC period and transmissions on the channel were
monitored on the spectrum analyzer.

The Non-Occupancy list was cleared. A sweep was started on the spectrum analyzer when a
software command was issued to the EUT to change to 5510 MHz and commence a CAC
period. A radar signal was triggered within 54 to 60 seconds after the beginning of the CAC
period and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 64.8 64.8

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 1.238 1.238

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 59.42 59.42
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED ON LOG FILE TIME STAMPS

No Radar Triggered

Beginning of End of CAC
CAC CAC Time
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
16:48:24 16:49:28 0:01:04

Radar Near Beginning of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
16:59:46 16:59:46 0:00:00

Radar Near End of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
17:09:25 17:10:23 0:00:58

If a radar signal is detected during the channel availability check then the PC controlling the
EUT displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC
Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

End of CAC

IMING WITHOUT FADAR

RLT Ak 00 [ LG 10 090044 FMDaC 11, 2015 |
| Ava Type: Leg-Pwr L R Freguency
T Trlg: Frae Run B ] S -
Iﬁn:uﬁh*d #hrten: 0 dB e ik
Mkr2 B4 81 < Auto Tune
Ref Offset -20.5 dB ol e p oSl
tl' 1B/dlv  Ref -45.00 dBm -4 9.80 dam|
' | | I I 1 Center Freq
= 1 T T T T T 5510000000 GHz|
]
Stop Freq
5510000000 GHz
Center 5.510000000 GHz Span 0 Hz| a
| . ep
Ees B 20t mmmasme____ses X00stihgnl| oSt
[MerIMOoELTRCESCLL = L FUNCTION | FUMETINHADTM | BUNCTION VALUE L] Man
1 N t 0,000 s -84 67 dBm |
k«“! N t 6481 s 79.86 dBm
43 Freq Offset
5 0 Hz
6
7
8
o
10
11
12
MG L=

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of CAC Timing Without Radar

Nov 14 16:48:24 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 16:48:24 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 16:49:28 2015: DOT11: %%%%>dfs:DFS
evt=in_srvc_monitor,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC
Radar
INNING OF CAC

IMING WITH RADAR NEAR

RLT A 0n oo

Signal Applied

LG A 91749 FMDac 11, 2015
] Ava Type: Leg-Pwr "?ArF| T Freguency
g Trig: Frae Run TP
aln:H‘I;th* #Arten: 0 dB Lo
MEr2 1.238 sl Auto Tune
Center Freq
5,510000000 GHz
i
o
Stop Freq
5510000000 GHz
Center 5.510000000 GHz . Span 0 Hz| s
| 1 ep
SURI N T S— kDO
[MerIMooELTReEsCLL R ] | FUNCTION | FUNETINFAADTH | FUNCTION VALUE G Man
1 M t 0000 s 24563 dBm |
_ t 12388 £4.00 dBm
43 Freq Offset
5 0 Hz)
[
T
g8
9
10
11
12
MG L=

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the Beginning of CAC

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 16:59:46 2015: KERN: WL1: DFS: ETSI 1 ###HHHHHHAE radar detected on channel 100l
HHHHAHAH#H# min_pw=31, subband_result=3, AT 450MS.

Nov 14 16:59:46 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 102.

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 16:59:46 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 16:59:46 2015: DOT11: dfs:DFS: driver's ch:48, rim's channel: 100,
bcmko_next_dfs_chan=48 (dfs.c:335)

Nov 14 16:59:46 2015: DOT11: dfs:DFS: rim's curren_ch=48, new next channel=36, telling
dataplane. (dfs.c:343)

Nov 14 16:59:46 2015: DOT11: dfs:DFS_Validate_Power max 23 prtl: 23 (dfs.c:104)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 16:59:46 2015: DOT11: dfs:DFS: ignoring duplicate channel change indication
(dfs.c:324)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 16:59:46 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=dfs_disabled,prev_state=radar_seen (dfs.c:415)
Nov 14 16:59:46 2015: ap8533-06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on
channel 100 width 40 freq 5500 MHz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

1

Radar Signal Applied

IMING WITH RADAR NEAR EM) OF CAC

RLT T TS WIS ANTO J0%2hiE2 PMDac 11, 2uLs §

Avg Type: Log-Pwr TRACE L]
TPE | tate abs

wer|P PRRR P

Fregquency

THD: Tast J 9: Frae Run
‘ IFGain:High #hrten: 0 4B

Thrs 58 47 < Auto Tune
Ref Offset 205 dB 83 at daml
1ofiB/dly_ Ref -45.00 dBm bl

Center Freq
I L ! | - T || 5510000000 GHz
)
Stop Freq
5510000000 GHz
Center 5.510000000 GHz Span 0 Hz| CF B
. | ep
Res BW 3.0 Hz FVBW S0 MHe ___Sweep 300.0s M00DTPISY) 00000 Mz
[MeR[WODELTRETSCIL R | RINCTION T FUNCTINHAAOTHT EUNCTION VALLE I fEI ] Man
1 N t 0,000 5 94.49 dBm |
bz N t 5942s £3.85 dBm
43 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
=153 =

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the End of CAC

Nov 14 17:09:25 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 17:09:25 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 17:10:23 2015: KERN: WL1: DFS: ETSI_1 ########## radar detected on channel 100l
HHHHAAAH#H# min_pw=33, subband_result=3, AT 54900MS.

Nov 14 17:10:23 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 102.

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 17:10:23 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 17:10:23 2015: DOT11: dfs:DFS: driver's ch:48, rim's channel: 100,
bcmko_next_dfs_chan=48 (dfs.c:335)

Nov 14 17:10:23 2015: DOT11: dfs:DFS: rim's curren_ch=48, new next channel=44, telling
dataplane. (dfs.c:343)

Nov 14 17:10:23 2015: DOT11: dfs:DFS_Validate_Power max 23 prtl: 23 (dfs.c:104)

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=48 ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 17:10:23 2015: DOT11: dfs:DFS: ignoring duplicate channel change indication
(dfs.c:324)

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 17:10:23 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=48,ridx=1,curCh=48,state=dfs_disabled,prev_state=radar_seen (dfs.c:415)
Nov 14 17:10:23 2015: ap8533-06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on
channel 100 width 40 freq 5500 MHz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.3.4. OVERLAPPING CHANNEL TESTS

RESULTS

The channel spacing is not less than the channel bandwidth therefore the EUT does not have
an overlapping channel plan.

5.3.5. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.675 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
4.0 60
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

MOVE TIME

L WU AT OSOH:E7 PMDeE 13, 2ULS §
| Avg Typa: Leg-Pwr TRacE[T -3 155 Freguency

TNG: Tast —— 1rig:Frae Run TP [ y

IFGain:High #éetan: 0 dB

Auto Tune

Ref Offset -20.5 dB
10 dBldly_ Ref -45.00 dBm
Log T

i Center Freq
'.-"'{' 1 1 - + T T T v 5,510000000 GHz

| StartFreq
5510000000 GHz|

Stop Freq
5510000000 GHz

| center 5 510000000 GHz Span 0 Hz| s
Res BW 3.0 Wz ___ #VBW3OMHe __Sweep 16005 40001 pts)| . CESIEP
[MeRMOOE[ VRGPSl = | v | Auto Man
o a2 t 14 6762ms (A) 2067 dB

F t 16248 £4.15 dBm

Freq Offset
0 Hz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

CHANNEL CLOSING TIME

CLOSING TIME
| Vi Avg Type: Log-Pwr m:_:l“w‘_._"ﬁ?,' Frequency

3 rig: { 1] FEPTPTFIT
|rr|g::;|:rr|a|:th+ mg.n:o 4B e

Auto Tune

Ref Offset -20.6 dB
10 deidiv - Ref 45.00 dBm
og

Stop Freq
5.510000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 600.0 ms (40001 pts)|

MsG STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the aggregate monitoring period.

AGGREGATE CLOSING TIME

3
©
22
o
°
]
=
=
E
<

Aggregate Time Above Threshold
Between T1 and T2 (ms)
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR

002037 FMDac 15,

A 21 |
| Ava Type: Lea-Pwr RacE[] 3 SR Frequency
PNO: Tast —=— Trig:Fras Run TYPE e _-"...l.
IFGaln:Hlgh dhrten: 0 dB peTfP FRRRP

ARk r A nn Auto Tune
Ref Offset -20.6 dB T e
Ref 45.00 dBm ST A

Center FreqF
5510000000 GHz;

StartFreq
5510000000 GHz

Stop Freq
5.510000000 GHz

CF Step
3000000 MHz
Auto Man

0 Hz

Freq Gfrset’!

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 24.00 s (40001 pts)|

3G
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

5.3.1. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH

23 FM e 14, 2ULY |
Radio Std: None

Fregquency

| CrterFreq: 5510000000 GHz
AvgHeld: 100100

—— Trig:Free Run

IFGaln:Low #hrtar: 0 dB Radio Daviea: BTS
Ref Offset -20.5 dB

Ref -50.50 dBm

Center Freq|
5510000000 GHz|

CF Step
5.000000 MHz
Auto Marn

Center 5.51 GHz _
#Res BW 100 kHz

Span 60 MHz

#VBW 300 !in Sweep 18.13ms

Occupied Bandwidth Total Power -39.3 dBm Freq Offset

36.166 MHz ok

60.300 kHz OBW Power 99.00 %
37.69 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

1A s

RESULTS
FL FH Detection | 99% Power Ratio of Minimum
Bandwidth | Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5490 5530 40 36.166 110.6 100
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 0 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
(MHz)

Number
of Trials

Number
Detected

Detection
(%)

Mark

2430

10

10

100

FL

2495

10

10

100

5500

10

10

100

5505

10

10

100

5510

10

10

100

3915

10

10

100

3520

10

10

100

2525

10

10

100

3530

10

10

100
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.3.2. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

. . Detection 80% of
Signal Type Number | Detection Bandwidth | Det BW

of Trials (%) FL | FH | FL5 | FH5
FCC Short Pulse Type 1 30 96.67 5490 5530
FCC Short Pulse Type 2 30 100.00 5490 5530
FCC Short Pulse Type 3 30 100.00 5490 5530
FCC Short Pulse Type 4 30 93.33 54490 5530
Agaregate a7.50
FCC Long Pulse Type 5 30 93.33 5490 5530 5494 5526
FCC Hopping Type & 41 07.56 5490 5530
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
fus)

Pulses
Per Burst

Test
[A/B)

Frequency
{MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1

= o=k =k o=k =k ek ek ek =k =k o=k =k =k =k ek ek =k ek =k =k =k =k =k o=k =k =k =k =k =k

3066
798
G678
638
578
738
558
538
658
918
ara
858
818
938
898
1085
1041
803
888
7ra
2347
848
1351
2855
2134
1219
1981
2549
892
1590

18
G7
78
83
92
72
a5
a9
3
58
61
G2
G5
a7
59
49
Ly
66
G0
68
23
63
40
19
25
44
27
21
G0
34

[= == en e e e e Rl wn e e Qe e e R o e = e e = e = e = e = e = e = e = e = = e — e = = e — e = e

5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 2

Waveform

Pulse Width
(us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Mo)

2001
2002
2003
2004
2005
2008
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

4
2.2
31
1.5
4.7
1.4
2.7
1.8
1.3
2.5
45
4
2
1.7
4.1
21
2.7
)
1.8
4.3
34
4.2
3.6
4.6
41
3.4
3.2
2.7
4.8
4.5

158
201
195
204
202
215
179
196
207
229
163
150
170
161
228
224
213
175
212
178
219
189
153
170
182
203
218
206
225
217

25
27
26
25
28
27
27
23
28
24
28
29
24
28
26
24
23
25
28
23
20
25
29
28
25
29
23
27
28
20
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5510
5510
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5510
5510
5510
5510
5510
5510
5510
5510
5510
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Yes
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 3

Waveform

Pulse Width
{us)

PRI
us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
30149
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030

10
8.8
5.6
8.4
8.5
5.1
6.4
7.4
6.6
7.8
7.3
6.4
6.1
5.5
8.2
7.8
8.4
8.2
8.1
6.8
7.9
8.6
8.9
5.8
5
6.2
5.7
8.9
9.6
]

413
400
368
250
364
258
385
293
432
368
268
336
383
344
404
378
334
454
422
422
284
430
306
464
486
288
441
390
304
265

16
18
18
17
17
18
16
16
17
17
16
17
18
16
17
16
18
16
17
16
16
17
18
18
16
16
18
16
17
18

5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 4

Waveform

Pulse Width
{us)

PRI
(us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

13.2
17.7
13.5
18.6
14.9
10.4
12.6
13.9
16.6
18.5
17
19.4
18.3
16.5
16
14.7
10
14.6
10.3
15.4
1.7
17.3
14.7
10.7
13.4
15.3
13.8
16.2
15.1
13.3

325
433
254
375
342
475
456
351
477
267
407
460
362
310
475
437
378
353
426
295
263
396
3Ty
271
398
438
327
381
282
482

13
16
15
15
15
16
15
15
14
14
16
16
16
16
12
15
16
12
13
14
13
14
14
13
13
12
15
14
15
15

5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5

Trial Frequency
(MHz)

Successful Detection

(Yes/No)

5505
5511
5513
5517
5496
5498
5510
5507
5504
5520
5502
5494
5501
5505
5505
5502
5500
5522
5505
5519
5506
5511
5498
5505
5494
5498
5495
5524
5501
5522

TR A= RS R S JURY Y

Mo
Yes

Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Note: The Type 5 randomized parameters tested are shown in a separate document.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Starting Index

Trial Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
(Yes/No)

34
509
984
1459
1934
2409
2884
3359
3834
4309
4784
5259
5734
G209
G6a4
7154
7634
8109
8584
ans4
9534
10009
10484
10959
11434
11909
12384
12859
13334
13809
14284
14759
15234
15709
16184
16659
17134
176049
18084
18559
19034

1
2
3
4
5
G
¥
a
4
10
11
12
13
14
15
16
17
18
14
20
21
22
23
24
25
26
27
28
29
a0
h |
32
33
34
b
K1
&)
38
39
40
41

5490
5491
5402
5493
5494
54095
5496
5497
5408
5494
5500
5501
5502
5503
5504
5505
5506
5507
5508
5508
5510
551
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.4. RESULTS FOR 80 MHz BANDWIDTH

5.4.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5530 MHz.

5.4.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 0

RLT SENZEIN] LG AL 804 FMDeE 17, 201 |
| Trig Delay: 3.000 ms  Avg Type: Log-Pwr TRacE[ -z 15/ Frequency

THO: Tast —v— 171g: Video Tyrs

IFGaln:Hlgh #hrter: 0 dB ver|P PRFRP

Auto Tune
Ref Offset -20.6 dB
Ref 45.00 dBm

Center Freq
5.530000000 GHz

StartFreq
5530000000 GHz

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

|
Center 5.530000000 GHz Span 0 Hz |
Res BW 3.0 MHz #EW 3.0 MHz Sweep 32.00 ms (40001 pts) |

MsG StaTis
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 1

1 DC

SRS PLUGHASIL 228 PMOeE 17, 20 |
| Trig Delay: 5.000 ms  Ava Type: Log-Pwr macell -z 558 Frequency

TYPE Wit
oeTlPPPPRP

PHO: Fast ——  1rig: Video
IFGain:HIgh #Artarn: 0 dB
Auto Tune,
Ref Offset 206 dB
Ref -45.00 dBm

Center Freq
5530000000 GHz

StartFreq
5530000000 GHz

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #/BW 3.0 MHz Sweep 101.3 ms (40001 pts)

e ST
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 2

RLT

PHO: Fast ——  1rig: Video
IFGain:HIgh #artar: 0 dB

Ref Offset -206 dB
10 aBidiy - Ref 45.00 dBm

| Trig Delay: 3.000 ms  Ava Type: Log-Pwr Thack

3134 PMDec 17, 2015 |

Fregquency

Auto Tune

Center Freq
5.530000000 GHz;

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz
| |Auto Man

Freq Offset
0 Hz

Center 5.530000000 GHz
Res BW 3.0 MHz #/BW 3.0 MHz

Mss

Span 0 Hz
Sweep 10.13 ms (40001 pts) |

STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 3

RLT JSFLS7 PMDeC 17, 2015 |

Trig Dela: 3000 ms  Aug Type: Log-Pur macel 5 og|  Freuency
oo ] 1::]:; “;dl.\l; ms Vg TyYpe: Log: T el i1 3
IFGain:HIgh #éartar: 0 dB oeTlP
¥ Auto Tune
Ref Offset -20.6 dB
I:-'J diidiv - Ref 45.00 dBm
og
Stop Freq
5.530000000 GHz
|
CF Step
3.000000 MHz
| |Auto Man
Freq Offset
0 Hz
|
Center 5.530000000 GHz Span 0 Hz |'
Res BW 3.0 MHz #EW 3.0 MHz Sweep 1547 ms (40001 pts) |
M0 SlaTus
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

SAMPLE OF RADAR TYPE 4

RLT A a0 o SEMNE N JLLGH A 17 PMDec 17, 2015 |
] Tria Delay: 3.000 ms  Ava Type: Log-Pwr TRace[ Frequercy
THO: Tast —v— 171g: Video ¥
IFGain:HIgh #hrtar: 0 dB
Auto Tune
Ref Offset -20.6 dB
I:-‘J diidiv - Ref 45.00 dBm
04
Stop Freq
5.530000000 GHz
]
CF Step
3.000000 MHz
| |Auto Man
|
Freq Offset
0 Hz
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 10.13 ms (40001 pts) |
M3 STaTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SAMPLE OF SINGLE BURST OF RADAR TYPE 5

RLT Ak a0 Do 40 PMDac 17, 2015 |

| Tria Dalay: 3.000ms  Ava Typs: Log-Pur wace[ s 55|  Frequency
THO: Tast —v— 111g: Video ¥ 3
IFGain:HIgh #értar: 0 dB
Auto Tune,
Ref Offset -20.6 dB
[ dediy Ref 45.00 dBm
og
Stop Freq
5.530000000 GHz
| 1;
CF Step
3.000000 MHz
{ Auto Man
i |
| Freq Offset
0 Hz
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 8.000 ms (40001 pts) |
M0 STatus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

SINGLE BURST OF RADAR TYPE 6

RLT - o0 Do

TENE N ALGH A TT
| Trig Delay: <1000 ms  Ava Type: Log-Pwr Frequency
PHO: Fast ——  17ig: Video
IFGain:Hlgh #értan: 0 dB

Auto Tune,

Ref Offset -20.6 dB
10 derdiv - Ref 45.00 dBm
og

Center Freq
5.530000000 GHz

Stop Freq
5.530000000 GHz,

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #EW 3.0 MHz Sweep 5.000 ms (40001 pts) |

Mse STATLS
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TRAFFIC

TRAFFIC

Agllent Spectrum Analyzer - Swopt SA

_1__ RL - o0 C LG A 0401, 19 PMDac 14.__-’_U£J"
[Center Freq 5.530000000 GHz ] Avg Typa: Log-Pur Tacthyryoss) Fregdency
TNO: Fast —»— Trig:Frae Run TYPESAMAR A
IrGain:High #Artan: 0 B e FFPRE
Auto Tune,
Ref Offset 206 dB
I:-'J delidiv - Ref 45.00 dBm
og
Center Freq
5530000000 GHz
Stop Freq
5.530000000 GHz
CF Step
3.000000 MHz
| Auto Man
Freq Offset
0 Hz
|
|
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #/EW 3.0 MHz Sweep 16.00 s (40001 pts)|
MSG SraTus
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

CHANNEL LOADING

CHANNEL LOADING

3
@
a2
o
©
3
£
=
3
<

Aggregate Time Above Threshold

=
s fbave Between T1 and T2 (ms)

| Threshold
4620 1848.0000

The level of traffic loading on the channel by the EUT is 18.48%
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.4.3. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5530 MHz and commence a CAC period. The time to the re-initialization of
traffic was measured as the time required for the EUT to complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued to the
EUT to change to 5530 MHz and commence a CAC period. A radar signal was triggered within
0 to 6 seconds after the beginning of the CAC period and transmissions on the channel were
monitored on the spectrum analyzer.

The Non-Occupancy list was cleared. A sweep was started on the spectrum analyzer when a
software command was issued to the EUT to change to 5530 MHz and commence a CAC
period. A radar signal was triggered within 54 to 60 seconds after the beginning of the CAC
period and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 64.9 64.9

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 1.193 1.193

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 59.43 59.43
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

QUANTITATIVE RESULTS BASED ON LOG FILE TIME STAMPS

No Radar Triggered

Beginning of End of CAC
CAC CAC Time
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
18:39:53 18:40:57 0:01:04

Radar Near Beginning of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
18:50:23 18:50:24 0:00:01

Radar Near End of CAC

Beginning of Radar Detected Radar Relative
CAC to Start of CAC
(hh:mm:ss) (hh:mm:ss) (hh:mm:ss)
18:58:40 18:59:38 0:00:58

If a radar signal is detected during the channel availability check then the PC controlling the
EUT displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC
Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

End of CAC

IMING WITHOUT HADAR

RLT T 00 oo

TR0 T ast -..-..]Trlg:Fr“Run
I¥fain:High #érten: 0 dB

[10:55:40 PMDeC 11, 2U1S
TRACE R

THPE[Wstalotars
peTfP FRFRP

Ava Typa: I-.IS;II-P'wr

Ref Offset -20.5 dB

/

Fregquency

Auto Tune,

IRiBky  Ref -45.00 dBm
L T

L]

=

==

Center 5.530000000 GHz
-_Res BW 3.0 MHz

t
t

1 N
2 N
3
4

Span 0 Hz|

#VBW 3.0 MHz Sweep 300.0 s {40001 pts)
V)T S 1 0 ) N L
0000 s 9413 dBm |

G486 s

43.06 dBm ‘

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz

Auto Man

Freq Offset
0 Hz

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of CAC Timing Without Radar

Nov 14 18:39:53 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=in_srvc_monitor
(dfs.c:415)

Nov 14 18:39:53 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=in_srvc_monitor
(dfs.c:415)

Nov 14 18:40:57 2015: DOT11: %%%%>dfs:DFS
evt=in_srvc_monitor,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

IMING WITH RADAR NEAR INNING OF CAC
: .RL L : ‘ . LU 100008 PMDac 13, 2015
]1 Eia Avg Type: Log-Pwr Wf\:|\~. T Frequency
L Fred kun vl Aadatalilil
5 aln:H.I;th* #»utn: 0dB weTlP FRRRP
Auto Tune
Ref Offs, = 4B ol S 5
1Ry Rel pooés®Bm = =421 dBm|
? Center Freq
: 5,530000000 GHz
h
-

Stop Freq
5.530000000 GHz

Center 5.530000000 GHz

Res BW 3.0 MHz #VBW 3.0 MHz
[MerIMooELTRCESCLL %]
1 N t 0000 5 94,68 dBm
s N t 11938 5391 dBm
3
4
5
&
7
8
9
10
11
12

Span 0 Hz| e
} ep
__oimnp sonnsuonipell L5000
I ) R AT |Auto Man

|

Freq Offset
0 Hz)

13
]

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the Beginning of CAC

Nov 14 18:50:23 2015: DOT11: %%%%>dfs:DFS
evt=dfs_disabled,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail chk
(dfs.c:415)

Nov 14 18:50:23 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_disabled,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 18:50:24 2015: KERN: WL1: DFS: ETSI 1 ###HHHHHHA#H radar detected on channel
100/80 ##H#HHHAAA#H min_pw=34, subband_result=6, AT 300MS.

Nov 14 18:50:24 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 106.

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_disabled
(dfs.c:415)

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 18:50:24 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=44 ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 18:50:24 2015: DOT11: dfs:DFS: driver's ch:44, rim's channel: 100,
bcmko_next_dfs_chan=44 (dfs.c:335)

Nov 14 18:50:24 2015: DOT11: dfs:DFS: rim's curren_ch=44, new next channel=36, telling
dataplane. (dfs.c:343)

Nov 14 18:50:24 2015: DOT11: dfs:DFS_Validate_Power max 23 prtl: 23 (dfs.c:104)

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:DFS

evt=chan_chngd,ch=44ridx=1,curCh=44 state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 18:50:24 2015: DOT11: dfs:DFS: ignoring duplicate channel change indication
(dfs.c:324)

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:DFS

evt=dfs_disabled,ch=44 ridx=1,curCh=44,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 18:50:24 2015: DOT11: %%%%>dfs:DFS

evt=dfs_disabled,ch=44 ridx=1,curCh=44,state=dfs_disabled,prev_state=radar_seen (dfs.c:415)
Nov 14 18:50:24 2015: ap8533-06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on
channel 100 width 80 freq 5500 MHz
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

1

Radar Signal Applied

IMING WITH RADAR NEAR OF CAC

RLT

LG 10 [31:14:17 FrDac 11, 2015 |
I Ava Type: Leg-Pwr TRACE[ T3 TS R Freguency
T Ig: Frae Run THPE Wt P
‘ |rL':‘a||-|:r|‘|?,t #actan: 0 4B DERF iR
Auto Tune
Ref Offset -20.5 dB
JofEky  Ref -45.00 dBm
1-° I |
[ @ T T T T 1 Center Freq
: T T T T T i 5530000000 GHz,
b 5 = _ StartFreq
5530000000 GHz
Stop Freq
5.530000000 GHz
Center 5530000000 GHz - Span 0 Hz| %
| ! ep
Res BW 3.0 MHz ___AVBW3OMMz ___ Sweep 3000s@000tpts)| SRS
MRl el rRciscl k][ RINGTION ] FUKCTINNWANTH]  FUNCTION VaLlE Rl Man
1 M t 0,000 5 9456 dBm |
#&ﬁ N t 5943s £389 dBm
43 Freq Offset
5 0 Hz)
&
T
8
9
10
"
12
MG L=

No EUT transmissions were observed after the radar signal.
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

Log File of Radar at the End of CAC

Nov 14 18:58:39 2015: ap8533-06FA10 : %DIAG-6-NEW_LED_STATE: LED state message
RADIO_2 52G_LED_ ON from module DOT11

Nov 14 18:58:40 2015: DOT11: %%%%>dfs:DFS
evt=chan_avail_chk,ch=100,ridx=1,curCh=100,state=dfs_idle,prev_state=dfs_idle (dfs.c:415)
Nov 14 18:59:38 2015: KERN: WL1: DFS: ETSI| 1 ###HHHHHH#H# radar detected on channel
100/80 #H#HHHHHHAH# min_pw=33, subband_result=6, AT 53550MS.

Nov 14 18:59:38 2015: KERN: wl1: dfs : state PRE-ISM Channel Availability Check, detected
radar in channel 106.

Nov 14 18:59:38 2015: DOT11: %%%%>dfs:DFS
evt=radar_seen,ch=100,ridx=1,curCh=100,state=chan_avail_chk,prev_state=dfs_idle
(dfs.c:415)

Nov 14 18:59:38 2015: DOT11: %%%%>dfs:Radar reported on channel 100 Freq 5500 MHz by
radio_idx 1 (dfs.c:298)

Nov 14 18:59:38 2015: DOT11: dfs:Starting resume timer (dfs.c:282)

Nov 14 18:59:38 2015: DOT11: %%%%>dfs:DFS
evt=chan_chngd,ch=36,ridx=1,curCh=100,state=radar_seen,prev_state=chan_avail_chk
(dfs.c:415)

Nov 14 18:59:38 2015: ap8533-06FA10 : %RADIO-4-RADAR_DETECTED: Radar found on
channel 100 width 80 freq 5500 MHz

Page 99 of 118
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.4.4. OVERLAPPING CHANNEL TESTS

RESULTS

The channel spacing is not less than the channel bandwidth therefore the EUT does not have
an overlapping channel plan.

5.4.5. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.137 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
0.0 60
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

MOVE TIME

MOVE TIME

RLT [10:57:37 FMDac 11, 2015 |

Ava Tvpt:.l-.lc;;i-.ﬁwr P e Frequency

THO: Tast —w— ! Trig: Frae Run
IFGaln:Hlgh dhrten: 0 dB

Auto Tune

Ref Offset -20.5 dB
10 dBldlv _ Ref -45.00 dBm
Log T

Center Freq
|| 5530000000 GHz

StartFreq
5530000000 GHz

Stop Freq
5.530000000 GHz

Center 5.530000000 GHz Span 0 Hz| =T
| ! ep
ReR SN0 Wz, _ AW A0 Nhz e 2EAEE TE.0D S {40007 plS) 3000000 MHz
Auto Man

==
1372 ms (&) -16.74 dB
156588 5380 dBm

Freq Offset
0 Hz)
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

CHANNEL CLOSING TIME

CLOSING TIME

RLT T

00020 PMDeE 15, JULS |

Avg Tvpti Log-Pwr . TRacE[T - 3 S Al Freguency

Ref Offset -206 dB
10 deidiy - Ref 45.00 dBm
og

TYPE|Whatass it
cer|P FPRP P

THO: Tast —w— ! Trig: Video
IFGain:High #hrtan: 0 dB

Auto Tune

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.530000000 GHz
Res BW 3.0 MHz

MsG

Span 0 Hz
#/EW 3.0 MHz Sweep 600.0 ms (40001 pts) |

SInTLs
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

AGGREGATE CLOSING TIME

o
i 3
=]

3
o
2
v
=
3
£
a
3
<

-
o
]
=]

3 Time Per - — = =7 =
£ IBi Aggregate Time Above Threshold
Bins per mSec Bi[ﬂé)J ;,BII')S G Between T1 and T2 (ms)
> e — - | Threshold
0.400000

0
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR

1 DC 022,34 PMDeC 15, 2UL

| Avg Type: Log-Pwr TRME[ TR 15 R Frequency
TNO: Tast —=— Trig:Fras Run TVPE W e
IFGaln:Hlgh dhrten: 0 dB verlP FRPR P

0 00 Auto Tune
Ref Offset 206 dB
Ref 45.00 dBm

Center FreqF
5,530000000 GHz;

StartFreq
5530000000 GHz

Stop Freq
5.530000000 GHz

CF Step
3000000 MHz
Auto Man

0 Hz

Freq Gfrset'!

Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 24,00 s (40001 pts)|

MsG SIaTis
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

5.4.1. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation

time.

NON-OCCUPANCY

Apllent Spactrum Analyzer - Swept SA
L T Ak

- A0 L
ICenter Freq 5.530000000 GHz

PERIOD

Ref Offset 206 dB
Ref -45.00 dBm

THD: T ast -.._.] Trig: Fras Run
IFGain:High #Arten: 0 4B

POLZ2:17 PMDed (9, 2015 |

Ava Typa:Log-Pwr TRME[TT 3 154 |

TVPE

terlP PRRRP

Fregquency

Auto Tune

Center 5.530000000 GHz
Res BW 3.0 MHz

s

#V/BW 3.0 MHz

Span 0 Hz

5530000000 GHz;

Center Freq}]

5630000000 GHz

Start Freqr

5.530000000 GHz

Stop Freq

auto

CF Step
3000000 MHz
Man

Freq Offset
0 Hz

Sweep 2.000 ks (40001 pts)|

SinTis
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

5.4.2. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH

Agllent Spectrum Analyzer- Dccuphed BW
N RLT F i

Ref Offset -20.5 dB
Ref 45.00 dBm e

Center 5.53 GHz A
Occupied Bandwidth
75.383 MHz

Transmit Freq Error 160.33 kHz
x dB Bandwidth 78.11 NMiHz

| Crter Freq: 5530000000 GHz
—— Trig:Free Run AvglHeld: 100100
#IFGaln:Low #hctar: 0 4B Radio Daviea: BTS

1045 5 Dt 15, 215 |
Radio Std: None

Fregquency

Center Freq||
5530000000 GHz|

~ Span 120 MHz
#Res BW 100 kHz_ #VBW 300 kHz Swegp 3&._2? ms|

CF Step
12.000000 MHz
At Marn

Total Power =50.5 dBm

Freq Offset
0 Hzj

OBW Power 98.00 %
x dB -26.00 dB

1A s

RESULTS
FL FH Detection | 99% Power Ratio of Minimum
Bandwidth | Bandwidth | Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5492 5569 77 75.383 102.1 100
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS
Detection Bandwidth Test Results
FCC Type 0 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
(MHz)

Number
of Trials

Number
Detected

Detection
(%)

Mark

2491

10

3

a0

2492

10

10

100

5493

10

10

100

5494

10

10

100

5495

10

10

100

3500

10

10

100

3505

10

10

100

2910

10

10

100

2915

10

10

100

3520

10

9

90

2525

10

10

100

5530

10

9

80

5535

10

9

90

5540

10

10

100

2545

10

10

100

3550

10

10

100

3355

10

10

100

3360

10

10

100

3365

10

10

100

2566

10

10

100

5567

10

10

100

5568

10

10

100

5569

10

10

100

2570

10

0

0
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

5.4.3. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Detection 60% of
Bandwidth Det BW
of Trials (%) FL | FH | FL5 | FH5
FCC Short Pulse Type1 30 06.67 5402 5569
FCC Short Pulse Type2 30 90.00 5402 5560
FCC Short Pulse Type 3 30 06.67 5402 5560
FCC Short Pulse Typed 30 93.33 5402 5569
Agaregate 9417
FCC Long Pulse Type 5 30 06.67 5402 5560 5500 5561
FCC Hopping Type 6 78 100.00 5402 5560

Signal Type Number | Detection
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
(us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
(MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

3066
7a8
678
638
578
738
558
538
658
918
ara
858
818
938
a0g

1085

1041
803
aa8
Trd

2347
848

1351

2855

2134

1219

1981

25449
492

1590

18
67
[t
83
a2
[
a5
a9
81
58
G1
G2
G5
ar
59
49
a1
GG
G0
Ga
23
63
40
149
25
44
27
21
G0
34
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5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
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Yes
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Yes
Yes
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Yes
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Yes
Yes
Yes
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Yes
Yes
Yes
Yes
Yes
Yes
Yes
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 2

Waveform

Pulse Width
(us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Mo)

2001
2002
2003
2004
2005
2008
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

4
2.2
31
1.5
4.7
1.4
2.7
1.8
1.3
2.5
45
4
2
1.7
4.1
21
2.7
)
1.8
4.3
34
4.2
3.6
4.6
4.1
34
3.2
2.7
4.8
4.5

158
201
195
204
202
215
179
196
207
229
163
150
170
161
228
224
213
175
212
178
219
189
153
170
182
203
218
206
225
217

25
27
26
25
28
27
27
23
28
24
28
29
24
28
26
24
23
25
28
23
26
25
29
28
25
29
23
27
28
26
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5530
5530
5530
5530
5530
5530
5530
5530
5530
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Yes
Yes
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Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Yes
Yes
Yes
Yes
Yes
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Mo
Yes
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 3

Waveform

Pulse Width
{us)

PRI
us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
30149
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030

10
8.8
5.6
8.4
8.5
5.1
6.4
7.4
6.6
7.8
7.3
6.4
6.1
5.5
8.2
7.8
8.4
8.2
8.1
6.8
7.9
8.6
8.9
5.8
5
6.2
5.7
8.9
9.6
]

413
400
368
250
364
258
385
293
432
368
268
336
383
344
404
378
334
454
422
422
284
430
306
464
486
288
441
390
304
265

16
18
18
17
17
18
16
16
17
17
16
17
18
16
17
16
18
16
17
16
16
17
18
18
16
16
18
16
17
18

5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
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REPORT NO: 15U22444-E3V1

FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 4

Waveform

Pulse Width
{us)

PRI
(us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
(Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

13.2
17.7
13.5
18.6
14.9
10.4
12.6
13.9
16.6
18.5
17
19.4
18.3
16.5
16
14.7
10
14.6
10.3
15.4
1.7
17.3
14.7
10.7
13.4
15.3
13.8
16.2
15.1
13.3

325
433
254
375
342
475
456
351
477
267
407
460
362
310
475
437
378
353
426
295
263
396
3Ty
271
398
438
327
381
282
482

13
16
15
15
15
16
15
15
14
14
16
16
16
16
12
15
16
12
13
14
13
14
14
13
13
12
15
14
15
15

5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015

IC ID: 109AN-CDR5G

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5

Trial Frequency
(MHz)

Successful Detection

(Yes/No)

5542
5519
5543
5536
5500
5505
5538
5507
5534
55148
5534
5516
5541
5541
5548
5515
5544
5515
5531
5541
5504
55449
5519
5554
5529
5523
5548
5517
5505
5506

OO0 w O s L RO =k

Yes
Yes
Yes

Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Note: The Type 5 randomized parameters tested are shown in a separate document.
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REPORT NO: 15U22444-E3V1
FCC ID: UZ7CDR5G

DATE: FEBRUARY 19, 2015
IC ID: 109AN-CDR5G

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Starting Index

Trial Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
(Yes/No)

41
516G
a9
1466
1941
2416
2891
3366
3841
4316
4791
5266
5741
6216
G691
7166
7641
8116
8591
9066
9541
10016
10481
10966
11441
11916
1230
12866
1334
13816
14201
14766
15241
15716
16191
16666
1714
17616
18001

1
2
3
4
5
G
¥
a
4
10
11
12
13
14
15
16
17
18
14
20
21
22
23
24
25
26
27
28
29
a0
h |
32
33
34
b
K1
&)
38
39

5402
5493
5494
54095
5496
5497
5408
5494
5500
5501
5502
5503
5504
5505
5506
5507
5508
5508
5510
551
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530

17
15
18
17
25
20
19
21
21
15
14
14
18
23
11
18
17
17
g
13
19
20
13
18
18
16
12
16
26
18
14
14
20
18
13
15
19
17
17
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

TYPE 6 DETECTION PROBABILITY (CONTINUED)
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REPORT NO: 15U22444-E3V1 DATE: FEBRUARY 19, 2015
FCC ID: UZ7CDR5G IC ID: 109AN-CDR5G

6. BRIDGE MODE RESULTS

Per KDB 905462, Section 5.1 (footnote 1):

Networks Access Points with Bridge and/or MESH modes of operation are permitted to operate
in the DFS bands but must employ a DFS function. The functionality of the Bridge mode as
specified in §15.403(a) must be validated in the DFS test report. Devices operating as relays
must also employ DFS function. The method used to validate the functionality must be
documented and validation data must be documented. Bridge mode can be validated by
performing a test statistical performance check (Section 7.8.4) on any one of the radar types.
This is an abbreviated test to verify DFS functionality. MESH mode operational methodology
must be submitted in the application for certification for evaluation by the FCC.

This device does not support Bridge Mode, therefore this test was not performed.
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