CCS

DFS PORTION OF FCC CFR47 PART 15 SUBPART E
DFS PORTION OF INDUSTRY CANADA RSS-210 ISSUE 8

CERTIFICATION TEST REPORT
FOR
5.4 GHz OFDM BACKHAUL DEVICE
MODEL SERIES: 5480BH
MODEL TESTED: 5480BH

FCC ID: ABZ89FT7638
IC: 109W5490G

REPORT NUMBER: 11U13906-3
ISSUE DATE: JULY 18, 2011

Prepared for
MOTOROLA SOLUTIONS, INC.- SCHAUMBURG
1299 E. ALGONQUIN RD.
SCHAUMBURG, ILLINOIS 60156, U.S.A.

Prepared by
COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

Revision History

Issue
Rev. Date Revisions Revised By
- 07/18/11 Initial Issue M.Heckrotte
Page 2 of 84
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D

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 CCS.



REPORT NO: 11U13906-3 DATE: JULY 18, 2011

FCC ID: ABZ89FT7638 IC: 109W5490G
TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...t rr e rsmcss s e s e e s e s mms s s s e s 5
2. TEST METHODOLOGY .....ooiiiiiiiciiiiiiirricesssss s s s s s s snessssss s s s e s s snmnsssssssessssnnmsssssssssennsnnnnsnssnnns 6
3. MANUFACTURER’S DESCRIPTION OF MODEL SERIES. ............e s 6
3.1. MODEL NUMBERS. ...ttt et ettt e e e e e tttaaeeeaanaens 6
3.2. DESCRIPTION OF MODEL SIMILARITIES AND DIFFERENCES............cccccovvuunnn..... 6
4. FACILITIES AND ACCREDITATION.......ccoirrirrirrirssssssssssssssssssssssssssssssnssssnssnnnes 6
5. CALIBRATION AND UNCERTAINTY ....coeeeeennnnnnnnnnnsssnsnssnssnnssnsssnnssssssssssnsssssssnssssnssnnses 7
5.1. MEASURING INSTRUMENT CALIBRATION ......ccoooeeeeeeeeeeeeeeee et 7
5.2. SAMPLE CALCULATION. ... 7
5.3. MEASUREMENT UNCERTAINTY oottt 7
6. DYNAMIC FREQUENCY SELECTION......coooiciiiiiiirrecceccss s s s s sremmsss s s s e e s e s smms s s s s e s e nnmmnns 8
6.1. OVERVIEW ...ttt ettt ettt et e e ettt et et e e e e ettt st e e e e e e e et stsaaaeeaes 8
6.1.1. 1 8
6.1.2. TEST AND MEASUREMENT SYSTEM .....oootiiiiiiiiiicee e, 11
6.1.3. SETUP OF EUT ..o, 14
6.1.4. DESCRIPTION OF EUT ...ttt 16

6.2. TEST CHANNEL ...t saassasnsasnsasnsnanes 18
6.3. RADAR WAVEFORMS ...ttt ettt e 18
6.3.1. MASTER DEVICE TESTING WAVEFORMS ... 18
6.3.2. SLAVE DEVICE TESTING WAVEFORM........ooviiiiiiiceeeeeeeeeeceeee e 24

6.4. MASTER DEVICE RESULTS FOR 10 MHz BANDWIDTH........ccoovvvueeeeeeeeeeennn... 25
6.4.1. TRAFFIC ..o 25
6.4.2. CHANNEL AVAILABILITY CHECK TIME.........ccooii 26
6.4.3. OVERLAPPING CHANNEL TESTS ...t 31
6.4.4. MOVE AND CLOSING TIME......coi ittt 31
6.4.5. DETECTION BANDWIDTH ...t 37
6.4.6. IN-SERVICE MONITORING. ...t 39

6.5. MASTER DEVICE RESULTS FOR 20 MHz BANDWIDTH........ccoovvvueeeeeeaeeeennn... 46
6.5.1. TRAFFIC .. 46
6.5.2. CHANNEL AVAILABILITY CHECK TIME.........ccoiei 47
6.5.3. OVERLAPPING CHANNEL TESTS ..ot 52
6.5.4. MOVE AND CLOSING TIME..... e 52
6.5.5. NON-OCCUPANCY PERIOD...... . e 58
6.5.6. DETECTION BANDWIDTH .....uuiiiiiiieece et 59
6.5.7. IN-SERVICE MONITORING. ... 61

6.6. SLAVE DEVICE RESULTS FOR 10 MHz BANDWIDTH ........cccccovvvvieiiiiieiiiiiii 68
6.6.1. TRAFFIC ..ottt e et e e e e e aaaas 68
6.6.2. OVERLAPPING CHANNEL TESTS ..ot 69
6.6.3. MOVE AND CLOSING TIME..... . 69

Page 3 of 84
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D

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 CCS.



REPORT NO: 11U13906-3 DATE: JULY 18, 2011

FCC ID: ABZ89FT7638 IC: 109W5490G
6.7. SLAVE DEVICE RESULTS FOR 20 MHz BANDWIDTH ..........cccoovvveiiiiiieiiiiiii 74
6.7.1. TRAFFIC < e et e e e e e e e e et e e e e e e eeeeraaaaaas 74
6.7.2. OVERLAPPING CHANNEL TESTS.....cooiiii 75
6.7.3. MOVE AND CLOSING TIME...... s 75
6.7.4. NON-OCCUPANCY PERIOD.....ccci ittt 80

=1 = 11 1 S = o [ 8 1 SN 81
7.1. DYNAMIC FREQUENCY SELECTION MEASUREMENT SETURP.........ccccccvvvveee.. 81
7.1.1. MASTER CONFIGURATION ..ot 81
7.1.2. SLAVE CONFIGURATION ... ..ttt e e e e e eeees 83

Page 4 of 84
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D

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 CCS.



REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MOTOROLA SOLUTIONS, INC.- SCHAUMBURG
1299 E. ALGONQUIN RD.
SCHAUMBURG, ILLINOIS 60156, U.S.A.

EUT DESCRIPTION: 5.4 GHz OFDM BACKHAUL DEVICE
MODEL SERIES: 5480BH
MODEL TESTED: 5480BH
SERIAL NUMBER: 0A-00-0E-B0-3B-6E (MASTER) AND
0A-00-0OE-B0-3B-77 (SLAVE)
DATE TESTED: JULY 13 AND 14, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
DFS Portion of CFR 47 Part 15 Subpart E Pass
DFS Portion of INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass

Compliance Certification Services (UL CCS) 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 CCS 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS 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 CCS By: Tested By:
MICHAEL HECKROTTE DOUG ANDERSON
DIRECTOR OF ENGINEERING EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 15,
FCC 06-96, and RSS-210 Issue 8.

3. MANUFACTURER’S DESCRIPTION OF MODEL SERIES

3.1. MODEL NUMBERS

5480BH, 5481BH, 5480BHC, 5481BHC, 5480BHUS, 5481BHUS, 5480BHCUS, 5481BHCUS,
5480BH10, 5480BH20, 5480BH50, 5481BH10, 5481BH20, 5481BH50, 5480BH10US,
5480BH20US, 5480BH50US, 5481BH10US, 5481BH20US, 5481BH50US, AND 5484

3.2. DESCRIPTION OF MODEL SIMILARITIES AND DIFFERENCES

All models are electrically and mechanically identical, and use identical DFS software.

The Master Device and Slave Device configurations are electrically and mechanically identical,
and use identical DFS software, with appropriate portions enabled for each of the two
Configurations.

Model number differences: model 5480 is DES encryption and 5481 AES encryption. The suffix
“107, “20”, and “50” denotes throughput capping speeds in megabits per second. Suffix C
represents connectorized models. Suffix US represents US only. Currently there is no distinction
between US and non-US suffixes, all models have the 5600-5650 MHz TDWR band notched
out. The US suffix is reserved for possible future use should the TDWR band be reallocated in
the United States. The 5484 is the common hardware assembly that is set up at our factories for
both master and slave.

4. FACILITIES AND ACCREDITATION

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

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.
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5. CALIBRATION AND UNCERTAINTY
5.1. 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.

5.2 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

5.3. 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

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

6.1. OVERVIEW
6.1.1. LIMITS

INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-210 Issue 7 A9.4 (b) (ii) Channel Availability Check Time: ...

Additional requirements for the band 5600-5650 MHz: Until further notice, devices subject to
this Section shall not be capable of transmitting in the band 5600-5650 MHz, so that
Environment Canada weather radars operating in this band are protected.

RSS-210 Issue 7 A9.4 (b) (iv) Channel closing time: the maximum channel closing time is 260
ms.

FCC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING
IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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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
Uniform Spreading Yes Not required Not required

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

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

2 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

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

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

response.
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Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (Msec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(Msec) (ms) Hop (kHz) Successful
Detection
6 1 333 300 9 333 70% 30
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6.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT

Common

Signal Generator
Combiner/Divider

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 1 Port 2
\—{ Step Attenuator |Q 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 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
Freqeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F to Fy 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 traffic 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, 44 GHz Agilent / HP E4446A C00169 04/07/12
Vector Signal Generator, 20GHz Agilent / HP E8267C C01066 02/12/12
Arbitrary Waveform Generator Agilent / HP 33220A C01146 05/13/12
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6.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Slave
Master Device Device

Controller and Server, Host Computer,

with MPEG file with MPEG Player and Codec
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SUPPORT EQUIPMENT

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

this report:

MASTER CONFIGURATION:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
AC Adapter (Master) Phihong PSAI15R-295 P81000548A1 DoC
5.4 GHz ODFM UNII Motorla Solutions 5480BH 0A-00-3E-B0-3B-77 | ABZ89FT7638
Backhaul (Slave)
AC Adapter (Slave) Phihong PSA15R-295 P60219643A1 DoC
Notebook PC Dell PP18L 10657517725 DoC
AC Adapter (Notebook Dell LA65SN0-00 CN-ODF263-71615- DoC
PC) 6AU-1019
Notebook PC (Client) Motorola HK1322 3433JC0021 DoC
AC Adapter (Client PC) Hipro HP-OW120F13 F3-070900272401 DoC
SLAVE CONFIGURATION:
PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
5.4 GHz ODFM UNII Motorla Solutions 5480BH 0A-00-3E-B0-3B-6E | ABZ89FT7638
Backhaul (Master)
AC Adapter (Master) Phihong PSA15R-295 P81000548A1 DoC
(MOT)
AC Adapter (Slave) Phihong PSA15R-295 P60219643A1 DoC
Notebook PC Dell PP18L 10657517725 DoC
AC Adapter (Notebook Dell LA65SN0-00 CN-ODF263-71615- DoC
PC) 6AU-1019
Notebook PC (Client) Motorola HK1322 3433JC0021 DoC
AC Adapter (Client PC) Hipro HP-OW120F13 F3-070900272401 DoC
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6.1.4. DESCRIPTION OF EUT

The EUT operates over the 5470-5725 MHz range, excluding any channels that would overlap
the 5600-5650 MHz range.

The EUT can be configured as a Master Device or a Slave Device without Radar Detection.
The highest power level within the 5470-5725 MHz band is 30 dBm EIRP.

The only integral antenna utilized with the EUT has a gain of 10 dBi.

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 —-63 dBm.

The EUT incorporates an integral antenna with one transmit / receive chain.

The EUT uses one transmitter/receiver chain connected to a 50-ohm coaxial antenna port.

The Slave device associated with the EUT during these tests does not have radar detection
capability.

WLAN traffic is generated by streaming the video file TestFile.mp2 “6 2 Magic Hours” from the
Master to the Slave in full motion video mode using the media player with the V2.61 Codec
package.

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

Two nominal channel bandwidths are implemented: 10 MHz, and 20 MHz, using a frame-based
OFDM modulation.

All DFS tests were performed at the worst-case talk/listen ratio of 65% / 35%.

The software installed in the Master and Slave devices is Canopy 10.7.

MANUFACTURER’S STATEMENT REGARDING UNIFORM CHANNEL SPREADING

This statement is in a separate document.
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OVERVIEW OF MASTER DEVICE WITH RESPECT TO §15.407 (h) REQUIREMENTS

The Master Device is a Motorola model 5480BH, FCC ID: ABZ89FT7638. The minimum
antenna gain for the Master Device is 10 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is -64 dBm. After correction for minimum antenna gain of 0 dBi and
procedural adjustments the required conducted threshold at the antenna port is -64 + 1 = -63
dBm.

The calibrated radiated DFS Detection Threshold level is set to —63 dBm.
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6.2. TEST CHANNEL

All tests were performed at a channel center frequency of 5550 MHz for the entirety of this
report.

6.3. RADAR WAVEFORMS

6.3.1. MASTER DEVICE TESTING WAVEFORMS

SHORT PULSE RADAR TYPE 1

- Agilent 11:39:19 Jul 13, 2011 R T |FregiChannel

Mkr1 991.8 ps Conter

) " ! enter Freq

Ref 40 dBm #Atten 0 dB £3.08 dBm 5 SAOOONO0 GHa
#Peak

Start Freq

5.55000000 GHz

Stop Freq

555000000 GHz

(IB;II CF Step

3.00000000 MHz
LoAv Auto tlan|

W1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

a(f): .
ETun Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 30.4 ms (3001 pts)
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REPORT NO: 11U13906-3
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DATE: JULY 18, 2011
IC: 109W5490G

SAMPLE OF RADAR TYPE 2

e Agilent 11:40:34 Jul 13, 201

R T

Freg/Channel

Ref 40 dBm #Atten 0 dB

Mkr1  1.905 ms
£3.00 dBm

#Peak

Center Freq
555000000 GHz
Start Freq
5.55000000 GHz
Stop Freq
555000000 GHz

dBm

LgAv

CF Step
3.00000000 hHz
Ao hdan|

W1 S2
S3 V

AR
off):

FTun

Center 5.550 000 GHz

Res BW 3 MHz #VBW 3 MHz

Span 0 Hz
Sweep 10.13 ms ($001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

SAMPLE OF RADAR TYPE 3

e Agilent 11:42:03 Jul 13, 201

R T

Freg/Channel

Ref 40 dBm #Atten 0 dB

Mkr1 5.214 ms
£2.95 dBm

#Peak

Center Freq
555000000 GHz
Start Freq
5.55000000 GHz
Stop Freq
555000000 GHz

dBm

LgAv

CF Step
3.00000000 hHz
Ao hdan|

W1 S2
S3 V

AR
off):

FTun

Center 5.550 000 GHz

Res BW 3 MHz #VBW 3 MHz

Span 0 Hz
Sweep 1547 ms (#001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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DATE: JULY 18, 2011
IC: 109W5490G

SAMPLE OF RADAR TYPE 4

e Agilent 11:42:30 Jul 13, 201

R T

Mkr1 1.333 ms
£2.99 dBm

Freg/Channel

Center Freq
555000000 GHz
Start Freq
5.55000000 GHz
Stop Freq
555000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track

Ref 40 dBm
#Peak

#Atten 0 dB

dBm
LgAv

W1 s2
S31 VS
AR
off):
FTun

On

Center 5.550 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz

Off

Sweep 10.13 ms ($001 pts)

—
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

SAMPLE OF SINGLE BURST OF RADAR TYPE 5

e Agilent 11:48:12 Jul 13, 2011 FE T |Freg/Channel

Mkr1 2.258 ms Contor F

) " enter Freq

Bef .40 dBm #Atten 0 dB £3.00 dBm £ SA000000 GHz
#Peak

Start Freq

5.55000000 GHz

Stop Freq

555000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan

W1 s2 Freq Offset
S3  VSERTREERY TRRPTyIYAN [0 K T , A 5 ponodooo M
AR

aff): .
ETun Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 8 ms (8001 pts)
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SINGLE BURST OF RADAR TYPE 6

e Agilent 11:45:49 Jul 13, 2011 FE T |Freg/Channel

Mkr1 1.666 ms Contor F

) " enter Freq

Bef .40 dBm #Atten 0 dB £3.03 dBm £ SA000000 GHz
#Peak

Start Freq

5.55000000 GHz

Stop Freq

555000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan

W1 s2 Freq Offset
S3 VS N N Ty 1 s il oooooooon Hz
AR

aff): .
ETun Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 5 ms (8001 pts)
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6.3.2. SLAVE DEVICE TESTING WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER

i Agilent 10:60:53 Jul 14, 2011 R T |Freg/Channel

Mkr1 18.13 ms Contor F

) " enter Freq

Bef .40 dBm #Atten 0 dB £2.99 dBm £ SA000000 GHz
#Peak

Start Freq

5.55000000 GHz

Stop Freq

555000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan

W1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Start 5.550 000 GHz Stop 5.550 000 GHz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (3001 pts)
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.4. MASTER DEVICE RESULTS FOR 10 MHz BANDWIDTH

6.4.1. TRAFFIC

TRAFFIC
e Agilent 09:23:05 Jul 13, 2011 R T [|Freg/Channel

Mkr1 15.86 s Corter F
# ; enter -red
Bef 40 dBm #Atten 0 (B 78.37 dBm £ SE000000 Gl
#Peak
Log

10 Start Freq
dB/ 5 ER000000 GHz
Offst
214
dB Stop Freq
DI 4|l 5.55000000 GHz
I
£3.0
dBm CF Step
i Wi i i e e il 3 00000000 hHz
tilan|

W1 s2
S3 FS 0.00000000 Hz

Freq Offset

AA

aff): :
ETun Signal Track
oif

Center 5.550 000 GHz Span 0 Hz ’
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
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6.4.2. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within 0
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

QUANTITATIVE RESULTS

No Radar Triggered

Timing of Timing of Total Power-up Initial Power-up
Reboot Start of Traffic Cycle Time Cycle Time
(sec) (sec) (sec) (sec)
30.45 120.7 90.3 30.3

Radar Near Beginning of CAC

Timing of Timing of Radar Relative Radar Relative
Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.52 63.3 32.8 2.6

Radar Near End of CAC

Timing of Timing of Radar Relative Radar Relative

Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
29.77 116.9 87.1 56.9

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 O 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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DATE: JULY 18, 2011
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TIMING WITHOUT RADAR DURING CAC

AP is rebooted
Traffic ceases

Start of Initial Power-up cycle

End of Initial Power-up cycle

Start of CAC

End of CAC
Traffic is Initiated

L POWER-ON CYCLE

R T

Freg/Channel

Ref 40 dB
#Peak

!ﬁmen 0 dB

Mki2 120.7 s

-79.95 dBm

Center Freq
555000000 GHz

Start Freq
5.55000000 SHz

Stop Freq
£.55000000 GHz

dBm
LgAv

CF Step
3.00000000 MHz

Center 5.550 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz ’

Sweep 300 s (8001 pts)

[LEL G Trace
1 &)
2 m

X iz
30.45s
1207 =

Amplitude
-20.50 dBm
-79.95 dBm

Freq Offset
000000000 Hz

Signal Track
Cn

Page 28 of 84
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TIMING WITH RADAR NEAR BEGINNING OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

TIM G WITH RADAR NEAR BEFGINNING OF CAC
2 R T |FregiChanngl

\ l Mki2 63.34 s Conter F
efter ~req

Ref 40 d :Atten 0 d £3.66 dB

sPeak [ eno c & 5 55000000 GHE

Peak

Log !

10 < Start Freqg
dB/ 5.55000000 GHz
Offst A
214
dB Stop Freq
5.55000000 GHz

u]]
£3.0
dBm CF Step

3.00000000 MHz
Lghv Auto Man|

Center 5.550 000 GHz Span 0 Hz |

Res BW 3 MHz #WVBW 3 MHz Sweep 300 s (8001 pts)

Marker Trace X iz Amplitude
1 [4)] i 3082 -20.23 dBm
2 [4)] i 63.34= -62.66 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

No EUT transmissions were observed after the radar signal.

Page 29 of 84
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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 CCS.
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FCC ID: ABZ89FT7638

DATE: JULY 18, 2011

IC: 109W5490G

TIMING WITH RADAR NEAR END OF CAC

AP is rebooted
Traffic ceases

Start of Initial Power-up cycle

End of Initial Power-up cycle

Start of CAC

Radar Signal Applied

R T

Freq/Channel

Ref 40 (Ap

Mki2 1169 s
£3.72 dBm

#Peak

Center Freq

5.55000000 GHz

Log
10

dB/

Offst

Start Freqg
555000000 GHz

214

iB

DI

Stop Freg
5.55000000 SHz

£3.0
dBm

LgAv

CF Step
3.00000000 tMHz
Auto JET

Center 5.550 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz |
Sweep 300 s (8001 pts)

M arker Trace

1
2

mn
(1

oz
2877 =
169 =

Amplitude
-21.03 dBm
-6272 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

No EUT transmissions were observed after the radar signal.
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DATE: JULY 18, 2011
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6.4.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

6.4.4. 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 FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

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

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.052 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IiC 46.0 260
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011

IC: 109W5490G

MOVE TIME

MOVE TIME

W Agilent 10:48:13 Jul 13, 2011

R T

Frag/Channel

Ref 40 dBm #htten 0 B

A hlkrd 52 ms
-17.03 dB

#Peak

Center Freq
| 555000000 GHz

Log

Start Freq
£.55000000 GHz

Stop Freq

al| 555000000 GHz

dBm

LgAv

CF Step
00000000 MHz

Center 5.550 000 GHz
Res BW 3 MHz #/BW 3 MHz

Span 0 Hz
Sweep 16 s (8001 p1s)

Marer Trace X iz
1R 3 1636 5
14 1 52 m=

Amplitude
5278 dBm
-17.03 dB

Freq Offset
0.00000000 Hz

Signal Track
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FCC ID: ABZ89FT7638 IC: 109W5490G

CHANNEL CLOSING TIME

CLOSING TIME

i Agilent 10:58:37 Jul 13, 2011 F T |Freg/Channel

A bkrl 200 ms Conter F

J 4 B enter Freq

Ref 40 dBm #htten 0 B 36.66 dB £ S5000000 GHz
#Peak

Log

Start Freq

o 555000000 GHz

B Stop Freq

£.56000000 GHz

(IB;II CF Step

3.00000000 MHz
LygAv Auto Man|

W1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz Z#WBW 3 MHz Sweep 600 ms (8001 pts)
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-110.0
-120.0
-130.0

-140.0

o511 Print
: _@’I SCreen

115.000 EET | @

Aggregate Time Above Threshold
Between T1 and T2 (ms) Exit

0.00 l
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

amplitude (dBm)

-100.0

-110.0

-120.0

-_ ® T 1636 o511 _—

. Screen

# 2 5000 @ fesi ol

Time Per ins Above Aggregate Time Above Threshold

M Threshold Between T1 and T2 (ms) it
2.0000 = —
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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

e Agilent 10:55:03 Jul 13, 2011 R T [FregiChannel

A& Mk 105 Conter F

) 4 B enter Freg
Ref 40 dBm #Atten 0 (B 3574 dB £ SEnDO000 GHe
#Peak
Log
10 Start Freq
B/ 5.8R000000 GHz
Offst J
214
dB Stop Freq
DI 555000000 GHz

£3.0
dBm CF Step

3.00000000 MHz
LgAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track

On off

Center 5.550 000 GHz Span 0 Hz | ‘
Res BW 3 MHz #WBW 3 MHz Sweep 24 s (8001 pts)
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6.4.5. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH
s Agilent 09:30:54 Jul 13, 2011 R_ T [FregChannel |

| |
Ch Freg 5.55 GHz Trig Free |f - ECSESSE;EDF?HQZ

| Start Freq
£.54000000 GHz
Ref 40 dBm #Atten 0 dB

#Samp Stop Freq
Log TR T e T 1 5.56000000 GHz

10
dB/ - - J CF Step

Occupied Bandwidth I

2.00000000 MHz

offst |_raf s |
214 futo Man

dB

Freq Offset
0.00000000 Hz

Center 5.550 000 0 GHz Span 20 MHz
#Res BW 150 kHz #WBW 430 kHz Sweep 3.2 ms (8001 pts)

; . Signal Track
Occupied Bandwidth Qe BWY % Puwr 59.00 % [llon off

87976 MHz *»dB  -26.00 dB

Transmit Freq Error -1.059 kHz
x dB Bandwidth 10.583 MHz*

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth | Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5546 5554 8 8.798 90.9 80
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DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 1 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Frequency Number of Trials | Number Detected | Detection Mark
{MHz) {%a)
3546 10 10 100 FL
5547 10 10 100
5548 10 10 100
5549 10 10 100
5550 10 10 100
5551 10 10 100
5552 10 10 100
5553 10 10 100
5554 10 10 100

Page 38 of 84

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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 CCS.




REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.4.6. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number of Trials Detection

()

Limit

%)

Pass/Fail

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
36

83.33
93.33
83.33
73.33
83.33
86.67
91.67
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60
60
60
60
80
80
70

Pass
Pass
Pass
Pass
Pass
Pass
Pass
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TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/No)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

[==RE =R 2 i SR LR
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FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
20138
2019
2020
2021
2022
2023
2024
2025
2026
2027
20238
2029
2030

181.00
202.00
202.00
158.00
152.00
186.00
153.00
217.00
209.00
156.00
160.00
230.00
174.00
154.00
206.00
217.00
218.00
189.00
196.00
226.00
223.00
154.00
207.00
212.00
164.00
165.00
172.00
216.00
219.00
161.00

27
24
24
26
25
23
28
29
27
24
28
26
23
27
28
25
24
29
25
29
23
28
29
23
26
25
29
27
27
24
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Yes
Mo
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
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REPORT NO: 11U13906-3

FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

Joo1
Jooz2
3003
Joo4
3005
3006
JooT7
Joos
Joo9
3010
Jo11
Jo12
3013
Jo14
3015
Jo16
Jo17
Jo18
3019
Joz20
Joz21
Joz22
3023
Jo24
3025
3026
Joz7
Joz2s
3029
3030

9.8
6.3
5.9
6.6
6.6
7
9.6
8.1
9.3
10
6.7
9.8
9.1
9.9
9.2
54
9.9
9.9
9.5
8.1
5.3
5.7
71
5.2
5
6.9
8.9
5.8
6.2
6.7

301.00
293.00
485.00
258.00
251.00
456.00
472.00
322.00
425.00
386.00
431.00
468.00
419.00
407.00
468.00
478.00
367.00
391.00
292.00
257.00
387.00
309.00
360.00
294.00
420.00
390.00
427.00
253.00
429
287

16
16
18
18
18
16
16
17
18
16
16
18
16
16
18
18
17
18
18
18
17
18
16
18
18
16
17
16
16
18
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Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No

No
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REPORT NO: 11U13906-3

FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

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

144
19.1
11.3
12.6
10.1
14.7
18
12.3
18.3
18.2
10.3
10.2
14.8
18.1
16.7
10.9
11.5
12.2
15.6
10.5
12.1
18.2
10.4
144
11.1
19.6
16.4
13.1
11
14.9

335.00
401.00
486.00
366.00
486.00
410.00
484.00
436.00
362.00
325.00
288.00
430.00
251.00
420.00
301.00
295.00
313.00
338.00
401.00
259.00
456.00
366.00
402.00
397.00
373.00
460.00
365.00
273.00
331.00
351.00

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

No
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No
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5
Trial Successful Detection
(Yes/No)
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

=R =R R Rt LR

Note: The Type 5 randomized parameters are shown in a separate document.

Page 44 of 84

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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 CCS.



REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

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)

7

[==R R AR I R TR LR

5546
5547
5548
5549
5550
5551
5552
5553
5554
5546
5547
5548
5549
5550
5551
5552
5553
5554
5546
5547
5548
5549
5550
5551
5552
5553
5554
5546
5547
5548
5549
5550
5551
5552
5553
5554
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2
2
3
1
2
4
4
1
4
1
2
2
3
2
1
1
1
1
2
2
1
3
1
3
1
1
2
1
2
3
3
2
2
4
1
2

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Ho
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.5.

6.5.1. TRAFFIC

TRAFFIC

W Agilenf 12:00:53 Jul 13,2011

R T

MASTER DEVICE RESULTS FOR 20 MHz BANDWIDTH

Freg/Channel

Ref 40 dBm #Atten 0 (B

Mkr1 5332s
$83.11 dBm

#Peak
Log

10
dB/

Offst
21.4

B
DI

Center Freq
£.55000000 GHz
Start Freq

£ 55000000 GHz
Stop Freq
555000000 GHz

£3.0
dBm

LghAv

CF Step
3.00000000 MHz
Auto Man

W1 52
S3 FS

AA

off):
FTun

Center 5.550 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz ’
Sweep 16 s (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.5.2. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within 0
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

QUANTITATIVE RESULTS

No Radar Triggered

Timing of Timing of Total Power-up Initial Power-up
Reboot Start of Traffic Cycle Time Cycle Time
(sec) (sec) (sec) (sec)
37.54 127.4 89.9 29.9

Radar Near Beginning of CAC

Timing of Timing of Radar Relative Radar Relative
Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
29.7 62.6 32.9 3.1

Radar Near End of CAC

Timing of Timing of Radar Relative Radar Relative

Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.41 114.5 84.1 54.2

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 O 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: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TIMING WITHOUT RADAR DURING CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
End of CAC
Traffic is Initiated

TIMING WITHOUT RRADAR — NORMAEZ POWER-ON CYCLE
e Agi o R T |Freg/Channsl

Mki2 1274 s
Ref 40 dB #anfn 0 dB $0.13 dBm Center Freq

#Peak \ ' 5.55000000 GHz

Start Freq
5.55000000 SHz

Stop Freq
£.55000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv uta Mar|

Center 5.550 000 GHz Span 0 Hz ’
Res BW 3 MHz #VBW 3 MHz Sweep 300 s (8001 pts)

b arker Trace X Pz Amplitude
1 1) 27.84= 7223 dBm
2 1 127 4= -80.13 dBm

Freq Offset
000000000 Hz

Signal Track
Cn

Transmissions begin on channel after completion of the initial power-up cycle and the CAC.
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TIMING WITH RADAR NEAR BEGINNING OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

TIM G WITH RAPDAR NEAR BEGINNING OF CAC

R T |FregiChanngl

\ l M2 62625 |7
efter ~req

Ref 40 dfim Atten 0 d £3.61dBm_ - oeno0000 GHz

#Peak

Log !'

10 > Start Freqg
dB/ 5.55000000 GHz
Offst  Lussmih
214
dB Stop Freq
DI 5.55000000 SHz
£3.0
dBm CF Step
3.00000000 MHz

Lghv Auto Man|

Center 5.550 000 GHz Span 0 Hz |

Res BW 3 MHz #WVBW 3 MHz Sweep 300 s (8001 pts)

Marker Trace X iz Amplitude
1 [4)] i 20.7 s -20.06 dBm
2 [4)] i B2.62= -62.61 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TIMING WITH RADAR NEAR END OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

Freq/Channel

k £ RN —
efter ~req

Ref 40 d Piten 0 4B 78.52 dB

spoak[—X = M & 55000000 GHz

Log

10 Start Freqg
dB/ 5.55000000 GHz
Offst
214
dB Stop Freq
5.55000000 GHz

u]]
£3.0
dBm CF Step

3.00000000 MHz
Lghv Auto Man|
Center 5.550 000 GHz Span 0 Hz |
Res BW 3 MHz #WVBW 3 MHz Sweep 300 s (8001 pts)
Marker Trace X iz Amplitude

1 4 )] 0H = -78.52 dBm
2 [ )] 1145 = -62.60 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.5.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

6.5.4. 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 FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

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

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.060 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IiC 48.0 260
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011

IC: 109W5490G

MOVE TIME

MOVE TIME

W Agilent 09:49:36 Jul 14, 2011

R T

Frag/Channel

Ref 40 dBm #htten 0 B

A hlkrd B0 ms
-14.89 dB

#Peak

Center Freq
| 555000000 GHz

Log

Start Freq
£.55000000 GHz

Stop Freq

4| 555000000 GHz

dBm

LgAv

CF Step
00000000 MHz

Center 5.550 000 GHz
Res BW 3 MHz VBW 3 MHz

Span 0 Hz
Sweep 16 s (8001 p1s)

Marer Trace X iz
1R 3 1.602 s
14 1 &0 m=

Amplitude
-62.59 dBm
-14.89 dB

Freq Offset
0.00000000 Hz

Signal Track
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

CHANNEL CLOSING TIME

CLOSING TIME

i Agilent 09:56:49 Jul 14, 2011 F T |Freg/Channel

A bkrl 200 ms Conter F

J 4 B enter Freq

Ref 40 dBm #htten 0 B 36.06 dB £ S5000000 GHz
#Peak

Log

Start Freq

555000000 GHz

B Stop Freq

£.56000000 GHz

am |11 CF Step

3.00000000 MHz
LygAv Auto Man|

W1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011

IC: 109W5490G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-110.0

-120.0

-120.0

-140.0

Loz

.99 T

I
[fz

[15.000 193

o5 EFE| o

ins Above
Threshold

Aggregate Time Above Threshold
Between T1 and T2 (ms)

0.00

Print

SCreen

@

Exit
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

amplitude (dBm)

-100.0

-110.0

-120.0

nEEY T 1608 9309 _—
3 ! Screen
/I 2 {5000 @ ‘9359 ol
Time Per ins Above Aggregate Time Above Threshold
Bin {ms) Threshold Between T1 and T2 {ms) bt
2.0000 24 —
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

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

s Agilent 10:01:38 Jul 14, 2011 R T [FregiChannel

A& Mk 105 Conter F

) 4 B enter Freg
Ref 40 dBm #Atten 0 (B 3570 dB £ SEnDO000 GHe
#Peak
Log
10 Start Freq
B/ 5.8R000000 GHz
Offst
214
dB Stop Freq
DI 555000000 GHz

£3.0
dBm CF Step

3.00000000 MHz

LgAv M Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track

On off

Center 5.550 000 GHz Span 0 Hz | ‘
Res BW 3 MHz VBW 3 MHz Sweep 24 s (8001 pts)
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.5.5. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time. After the 30 minute non-occupancy period the EUT performed a new CAC, then resumed
transmissions upon detecting no radar during this CAC period.

NON-OCCUPANCY PERIOD

- Agilent 13:05:07 Jul 13, 2011 R T |FregiChannel

Ahdkel 1.8 ks Conter

) " B enter Freq

Ref 40 dBm #Atten 0 dB 34.24 dB £ SA000000 GHz
#Peak

Log

Start Freq

5.55000000 GHz

P Stop Freq

555000000 GHz

dBm CF Step
3.00000000 hHz
LgAv | llAuto Iilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

off):
FTun

Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ' ‘
Res BW 3 MHz #WBW 3 MHz Sweep 2 ks {8001 pts)
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.5.6. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH

- Agilent 16:05:48 Jul 13, 2011

R T |Fre§fChanneI |

Ch Freg 5.55 GHz

Center Freq

Trig Free {2 sennoonn GHe

Occupied Bandwidth

Ref 40 dBm #Atten 0 dB

| Start Freq
553000000 GHz

#Samp ! |

Stop Freq
557000000 GHz

Log @

10

dB/

CF Step

Offst

4. DDDDDDD tHz

214

A Man|

dB

Freq Offset

Center 5.550 000 GHz

#Res BW 300 kHz #VBW 910 kHz

Sweep 1.6 ms (8001 pts)

0.00000000 Hz

Span 40 MHz

Occupied Bandwidth
17.7108 MHz

61.676 kHz
21.167 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr

Signal Track
22.00 % MNon off

xdB  -26.00 dB

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5542 5558 16 17.711 90.3 80
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

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

Frequency
{MHz}

Number of Trials

Numher Detected

Detection
(%o}

Mark

5542
5543
5544
5545
5546
a7
3548
3549
5550
5551
5552
5553
5554
5555
3556
3557
5558

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.5.7. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type Number of Trials Detection Limit Pass/Fail
()
FCC Short Pulse Type 1 30 100,00 Pass
FCC Short Pulse Type 2 30 96.67 Pass

FCC Short Pulse Type 3 30 93.33 Pass
FCC Short Pulse Type 4 30 96.67 Pass
Aggregate 96.67 Pass

FCC Long Pulse Type 5 30 100,00 Pass
FCC Hopping Type 6 34 a7.06 Pass
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/No)
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
Yes
Yes
Yes

[==RE =R 2 i SR LR
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REPORT NO: 11U13906-3

FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
20138
2019
2020
2021
2022
2023
2024
2025
2026
2027
20238
2029
2030

181.00
202.00
202.00
158.00
152.00
186.00
153.00
217.00
209.00
156.00
160.00
230.00
174.00
154.00
206.00
217.00
218.00
189.00
196.00
226.00
223.00
154.00
207.00
212.00
164.00
165.00
172.00
216.00
219.00
161.00

27
24
24
26
25
23
28
29
27
24
28
26
23
27
28
25
24
29
25
29
23
28
29
23
26
25
29
27
27
24
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REPORT NO: 11U1390
FCC ID: ABZ89FT7638

6-3

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/MNo)

Joo1
Jooz2
3003
3004
3005
3006
Joor
Joog
3009
3010
Jo
3012
3013
3014
3015
3016
Jo7
3018
3019
3020
Joz21
Joz22
3023
3024
3025
3026
Joz27
3028
3029
3030

9.8
6.3
5.9
6.6
6.6
7
9.6
8.1
9.3
10
6.7
9.8
9.1
9.9
9.2
5.4
9.9
9.9
9.5
4.1
5.3
a7
71
5.2
5
6.9
8.9
5.8
6.2
6.7

301.00
293.00
485.00
258.00
251.00
456.00
472.00
322.00
425.00
386.00
431.00
468.00
419.00
407.00
468.00
478.00
367.00
391.00
292.00
257.00
387.00
309.00
360.00
294.00
420.00
390.00
427.00
253.00
429
287

16
16
18
18
18
16
16
17
18
16
16
18
16
16
18
18
17
18
18
18
17
18
16
18
18
16
17
16
16
18
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REPORT NO: 11U1390
FCC ID: ABZ89FT7638

6-3

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

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

144
19.1
11.3
12.6
10.1
14.7
18
12.3
183
18.2
10.3
10.2
14.8
18.1
16.7
10.9
11.5
12.2
15.6
10.5
121
18.2
104
144
11.1
19.6
16.4
13.1
11
14.9

335.00
401.00
486.00
366.00
486.00
410.00
484.00
436.00
362.00
325.00
288.00
430.00
251.00
420.00
301.00
205.00
313.00
338.00
401.00
259.00
456.00
366.00
402.00
397.00
373.00
460.00
365.00
273.00
331.00
351.00

15
16
13
12
14
14
12
12
13
14
14
14
13
14
15
16
14
16
14
15
13
14
15
16
16
12
12
13
16
16
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5
Trial Successful Detection
{Yes/No)
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
Yes
Yes
Yes

=R =R R RS LR

Note: The Type 5 randomized parameters are shown in a separate document.
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, % 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)

260
735
1210
1685
2160
2635
3110
4060
4535
5010
5485
5960
6435
6910
7385
7860
8335
2810
9285
9760
10235
10710
11185
11660
12135
12610
13085
13560
14035
14510
14985
15460
15935
16410

GO = | N e G B |-

5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556
5557
5558
5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556
5557
5558
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3
3
4
4
4
3
1
2
2
3
4
7
2
5
2
5
1
2
5
3
1
3
Fi
3
4
5
4
G
4
G
2
3
3
5

Yes
Yes
Yes
Yes
Yes
Yes
No
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
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.6. SLAVE DEVICE RESULTS FOR 10 MHz BANDWIDTH

6.6.1. TRAFFIC

SLAVE TRAFFIC
e Agilent 10:54:57 Jul 14, 2011 R T [|Freg/Channel

Mkr1 1682 s Corter F
; H - enter -red
Bef .—10 dBm #Atten 0 (B 77.60 dBm £ SE000000 Gl
#Peak
Log

10 Start Freq
dB/ 5.55000000 GHz
Offst
214
dB Stop Freq
5.55000000 GHz

DI

3.00000000 MHz
LghAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

AA
affy: )
ETun Signal Track
Cn

Start 5.550 000 GHz Stop 5.550 000 GHz |
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.6.2. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

6.6.3. 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 FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

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

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.384 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 14.6 60
IiC 31.5 260
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

MOVE TIME

MOVE TIME
i Agilent 10:56:26 Jul 14, 2011 F T |Freg/Channel

A bkrl 384 ms

) 4 ; Center Freq
Ref 40 dBm #htten 0 B 16.24 dB £ SA000000 GHz
#Peak |

Log
Start Freq
555000000 GHz

Stop Freq
snsmssesid|| £ £E000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auta Man|

Start 5.550 000 GHz Stop 5.550 000 GHz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 p1s) 0 DDDD%DDD Ha
Matker Trace X Pz Amplitude )
1R 1 1648 = 6275 dBm
14 1 384 ms -16.94 dB SignaITraCk
On Off
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

CHANNEL CLOSING TIME

CLOSING TIME

i Agilent 11:08:55 Jul 14, 2011 F T |Freg/Channel

A bkrl 200 ms Conter F

J 4 B enter Freq

Ref 40 dBm #htten 0 B 36.44 dB £ S5000000 GHz
#Peak

Log

Start Freq

555000000 GHz

B Stop Freq

£.56000000 GHz

3.00000000 MHz
LygAv Auto Man|

W1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Start 5.550 000 GHz Stop 5.550 000 GHz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

5 -100.0
-110.0
-120.0

-120.0

m 0.234 fo3.42 BrE| P
:J.l_ @ IT2 b.450 lo3.42 | 55n

ins Above Aggregate Time Above Threshold
Threshold Between T1 and T2 {(ms) Exit

234 14.63 l
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REPORT NO: 11U13906-3

DATE: JULY 18, 2011
FCC ID: ABZ89FT7638

IC: 109W5490G
Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

= 800
= Q0.0

5 1000

Threshold| ® m 0.034 r93.42 @i Print
£ ’ Screen
L emaz 2 [p.450 ‘5342 ) @
ime Per ins Above A te Time Ab Threshold
e SR  aotween 11.and 12 (ms) o
0.0625 503 31.45 &
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FCC ID: ABZ89FT7638 IC: 109W5490G

6.7. SLAVE DEVICE RESULTS FOR 20 MHz BANDWIDTH

6.7.1. TRAFFIC

SLAVE TRAFFIC
5 Agilent 10:20:31 Jul 14, 2011 R T [|Freg/Channel

Mkr1 14.72 s Corter F
# ; enter -red
Bef 40 dBm #Atten 0 (B 76.64 dBm £ SE000000 Gl
#Peak
Log

10 Start Freq
dB/ 5.55000000 GHz
Offst
214
dB Stop Freq
DI 5.55000000 GHz

£3.0

dBm CF Step
3.00000000 MHz

LghAv uto Mar|

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On

Center 5.550 000 GHz Span 0 Hz ’
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 11U13906-3
FCC ID: ABZ89FT7638

DATE: JULY 18, 2011
IC: 109W5490G

6.7.2. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

6.7.3. 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 FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

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

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.380 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 9.13 60
IiC 19.57 260
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FCC ID: ABZ89FT7638 IC: 109W5490G

MOVE TIME

MOVE TIME
i Agilent 10:24:24 Jul 14, 2011 F T |Freg/Channel

A bkrl 380 ms

) 4 ; Center Freq
Ref 40 dBm #htten 0 B 15.79 dB £ S5000000 GHz
#Peak |

Log
Start Freq
555000000 GHz

Stop Freq
st | 5 55000000 GHz

(IB;II CF Step

3.00000000 MHz
LygAv Auto Man|

Center 5.550 000 GHz Span 0 Hz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 p1s) D.DDDD%DDD Ha
Matker Trace X Pz Amplitude
1R 1 154 -63.77 dBm
14 1 380 ms -15.79 dB Slgnal Track
On Off
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

CHANNEL CLOSING TIME

CLOSING TIME
i Agilent 10:45:03 Jul 14, 2011 R T Wlarker

A bkrl 200 ms

Ref 40 dBm #Atten 0 dB a772dp || Select Marker
#Peak

Log

Delta

asm (] IR Dot Pair

LgAv Ref('I'rackmg Ref)
W1 S2
S3 V
AA
off):
FTun

Span Pair
Span Center

Start 5.550 000 GHz Stop 5.550 000 GHz
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-110.0
-120.0
-130.0
-140.0
Time (51

1 0.234 lo4.06 A P

i
T 0.450 r94.08 | @

ins Above Aggregate Time Above Threshold
Threshold Between T1 and T2 {(ms) Exit

146 9.13 l
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

mplitude (dBrm)

5 100

-110.0

-120.0

-130.0

-140.0

__ T p.034 54,06 —

3 ! Screen

2 2 p.as0 o406 o

Time Per ins Above Aggregate Time Above Threshold

Bin {ms) Threshold Between T1 and T2 {ms) bt
0.0625 313 19.57 &
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

6.7.4. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time. After the 30 minute non-occupancy period the Master Device performed a new CAC, then
resumed transmissions upon detecting no radar during this CAC period.

NON-OCCUPANCY PERIOD

e Agilent 11:64:35 Jul 14, 2011 FE T |Freg/Channel

Ahdkel 1.8 ks Conter

) " B enter Freq

Ref 40 dBm #Atten 0 dB 33.59 dB £ SA000000 GHz
#Peak

Log

Start Freq

5.55000000 GHz

P Stop Freq

555000000 GHz

(IB;II CF Step

3.00000000 hHz
2 Ao hdan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Start 5.550 000 GHz Stop 5.550 000 GHz | ‘
Res BW 3 MHz VBW 3 MHz Sweep 2 ks {8001 pts)

LgAv
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REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

7. SETUP PHOTOS
71. DYNAMIC FREQUENCY SELECTION MEASUREMENT SETUP
7.1.1. MASTER CONFIGURATION

DFS FRONT PHOTO
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DII;?IWBACK PHOTO

Page 82 of 84

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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 CCS.



REPORT NO: 11U13906-3 DATE: JULY 18, 2011
FCC ID: ABZ89FT7638 IC: 109W5490G

7.1.2. SLAVE CONFIGURATION

DFS FRONT PHOTO
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