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This equipment has been shown to be capable of compliance with the applicable technical standards as indicated in the measurement
report and was tested in accordance with the measurement procedures specified in KDB 905462 D02 v02 Compliance Measurement
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1.0 INTRODUCTION |

1.1 Scope

This report has been prepared to demonstrate compliance with the requirements for Dynamic Frequency Selection
(DFS) as stated in KDB 905462 D02 v02. Testing was performed on the Vocollect Mobile Device Model: A710X.
As of July 20, 2007 all devices operating in the 5250 — 5350 MHz and/or the 5470 — 5725 MHz bands must comply
with the DFS requirements. As the EUT does not have radar detection capability it was evaluated as a Client Only
Device. All test results reported herein are applicable to the sample selected for testing. The unit used for testing
was supplied by Vocollect, Inc..

1.2 Evaluation Procedure

Conducted test methodology was used for the DFS evaluation procedure of the EUT. No deviations to the test
procedure and test methods occurred during the evaluation of the EUT.

1.3Summary of Test Results

The EUT was found to be compliant with the requirements for DFS as required for a Client Device per Part
15.407(h), EN 301 893, and KDB 905462 D02 v02. The following table lists the measured parameters. The actual
data and plots can be found in Section 5 and 6 of this report.

Parameter Measured Limit Result
N
é 'g Channel Move Time 0.147s 10 seconds Pass
©
o m
N < 200ms 200ms + aggregate of
",,,?, oN | Channel Closing Transmission Time +0 60ms over remaining Pass
ms (aggregate) .
1| 10 second period
o= Monitored for 10 . o
o Z
AN D | Client beacon test minutes with no client No client transmission Pass
T} o occurred
transmission
N
T 'g Channel Move Time 0.147s 10 seconds Pass
=3
gl’ I2) < 200ms 200ms + aggregate of
5 & | Channel Closing Transmission Time 60ms over remaining Pass
+ Oms (aggregate) .
1| 10 second period
< Monitored for 10 . o
N~ Z
<t o | Client beacon test minutes with no client No client transmission Pass
Te} - occurred
transmission

Table 1-1. DFS Test Results Summary
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2.0 PRODUCT INFORMATION ‘

2.1 Equipment Description

The Equipment Under Test (EUT) is the Vocollect Mobile Device Model: A710X.

Mode of Operation:

Master Device
Client Device (No radar detection)
Client Device with Radar Detection

D

Parameters of EUT:

5260 — 5320 MHz
5500 — 5700 MHz

Modulation: OFDM

Frequency

Channel Bandwidth: | 20, 40, 80 MHz
Table 2-1. Parameters of EUT

Test Device Serial No.: 7418200148

2.2 Modifications

No modifications to the EUT were required to comply with the DFS specifications.
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3.0 DESCRIPTION OF DYNAMIC FREQUENCY SELECTION TEST ‘

3.1 Applicability

The following table from KDB 905462 D02 v02 lists the applicable requirements for the DFS testing. The device
evaluated in this report is considered a client device without radar detection capability.

Requirement Operational Mode
Master Client Without Client With Radar
Radar Detection Detection

Non-Occupancy Period Yes Not required Yes

DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time Yes Not required Not required
Uniform Spreading Yes Not required Not required
U-NII Detection Bandwidth Yes Not required Yes

Table 3-1. DFS Applicability

REqLrcent Operational Mode
Client Client
Master Without Radar With Radar
Detection Detection

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
Client Beacon Test N/A Yes Yes

Table 3-2. DFS Applicability During Normal Operation
3.2Requirements
Per KDB 905462 D02 v02 the following are the requirements for Client Devices:

a) A Client Device will not transmit before having received appropriate control signals from a Master Device.

b) A Client Device will stop all its transmissions whenever instructed by a Master Device to which it is associated
and will meet the Channel Move Time and Channel Closing Transmission Time requirements.
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The Client Device will not resume any transmissions until it has again received control signals from a Master

Device.

c) If a Client Device is performing In-Service Monitoring and detects a Radar Waveform above the DFS Detection
Threshold, it will inform the Master Device. This is equivalent to the Master Device detecting the Radar
Waveform and d) through f) of section 5.1.1 apply.

d) Irrespective of Client Device or Master Device detection the Channel Move Time and Channel Closing
Transmission Time requirements remain the same.

Channel Move Time and Channel Closing Transmission Time requirements are listed in the following table.

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

aggregate of 60 milliseconds over

remaining 10 second period. See Notes
1 and 2.

Minimum 80% of the U-

U-NII Detection Bandwidth NIl 99% transmission
power bandwidth. See Note 3.

Note 1: 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 Waveform.

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-NIl Detection Bandwidth detection test, radar type 1 is used and for each
frequency step the minimum percentage of detection is 90 percent. Measurements are performed
with no data traffic.

Table 3-3: DFS Response Requirements
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3.3DFS Detection Threshold Values

The DFS detection thresholds are defined for Master devices and Client Devices with In-service monitoring. These
detection thresholds are listed in the following table.

. . Value
Maximum Transmit Power (See Notes 1 and 2)
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.
Table 3-4: Detection Thresholds for Master Devices and Client Devices with Radar Detection

3.4Parameters of DFS Test Signals

As the EUT is a Client Device with no Radar Detection only one type radar pulse is required for the testing. Radar
Pulse type 1 was used in the evaluation of the Client device for the purpose of measuring the Channel Move Time
and the Channel Closing Transmission Time. Table 3-5 lists the parameters for the Short Pulse Radar Waveforms.
A plot of the Radar Pulse Type 1 used for testing is included in Section 5.0 of this report.

Number e Minimum
Radar Tvpe Pulse Width PRI of Percentage of Number of
yp (nsec) (usec) Successful .
Pulses . Trials
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 3-5: Parameters for Short Pulse Radar Waveforms
. Minimum ..
Radar Pl.'lse Cl.lll'p PRI T Number | Percentage of [Tl T)
Width Width of Pulses Number of
Type (usec) (MHz2) (usec) per Burst of Bursts | Successful Trials
Detection
5 50 - 100 5-20 5-20 1-3 8-20 60% 30
Table 3-6. Parameters for Long Pulse Radar Waveforms
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Hopping LTl Minimum
Radar Pl.JIse PRI Pulses | Hopping Sequence Percentage Number
Width per Rate of
Type (usec) Length of
(musec) Hop (kHz) Successful -
(msec) : Trials
Detection
6 1 333 9 0.333 300 70% 30
Table 3-7. Parameters for Frequency Hopping Radar Waveforms
3.5Procedure

KDB 905462 D02 v02 describes a radiated test setup and a conducted test setup. The conducted test setup was
used for this testing. Figure 3-1 shows the typical test setup. In Band 2A, one channel selected between 5260
and 5350 MHz is chosen for the testing. In Band 2C, one channel selected between 5500 and 5700 MHz was
chosen for testing.

Radar Test -O
Signal Generator Master
OumulQ
L& 2Way 2Way
Splitter/ Splitter/
|mse:5 | Combiner Combiner
© O  Spectrum
uut Analyzer
(Client) (with 10 dB internal
Attenuation)

Figure 3-1. Conducted Test Setup for DFS

1. The “Aeroflex PXI DFS Radar Simulator and Analyzer Test Suite” is setup to provide a simulated radar
pulse at the frequency that the Master and Client are operating. A Type 0 radar pulse was used.

2. The Client Device (EUT) is set up per the diagram in Figure 3-1 and communications between the Master
device and the Client is established.

The program “Iperf” is used to load the channel to at least 17% duty cycle.

4. The “Aeroflex PXI DFS Radar Simulator and Analyzer Test Suite” is set to record and display 12 seconds
of time, starting from where the simulated radar is generated. This time domain plot captures any
transmissions occurring up to and after 10sec. Aggregate time is computed to ensure compliance. (Note:
the channel may be different since the Master and Client have changed channels due to the detection of
the initial radar pulse.)

5. After the initial radar burst the channel is monitored for 10 minutes to ensure no transmissions or beacons
occur. A second monitoring setup is used to verify that the Master and Client have both moved to different

channels.
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40 TEST EQUIPMENT |

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-
2006.

Manufacturer Model Description Cal Date | Callinterval | Cal Due Serial Number
Aeroflex PXl 82531 PX| RF Synthesizer 9/22/2016 Biennial 0/22/2018 1082329
Aeroflex PXl 82531 PXI DFS Radar Simulator & Analyzer 9/22/2016 Biennial 0/22/2018 1082329
Agilent N9030A PXA Signal Analyzer (26.5GHz) §/28/2017 |  Annual 8/2B/2018 | MY48432391
Agilent MO03RA MXE EMI Receiver 6/11/2018 Annual 6/11/2019 MY51210133

Table 4-1. Annual Test Equipment Calibration Schedule

4.1 Additional Equipment

The following equipment was used in support of the DFS testing.

Device | Manufacturer Model/Description Description S/N:

AIR-CAP2702E-A-K9 Access Point FTX1834S05B

Master | Cisco Systems
AIR-CT2504-K9 V03 Controller PSZ18381P6K

Table 4-2. Support Equipment
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Figure 5-2. Traffic Plot
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Move Time and Aggregate Time Notes:

1. Trigger Threshold was configured to only capture client pulses.
2. Marker Info and Aggregate time results are shown on the right side of the plots below.

File cConfigue Help

R Setings
Slarl Wavefom
FF Freguency DUT Pesk inget Lewet | 20004 B DUT Poak Dutput Level s &8s Geanesstor
VSG Path Lose/Gin | 5002 di VEAPshLos: |40002 & Caphuee Scieen
Caphuee Wavetorm | Muasumement / Analin | Plaback Wi |
Tigges S ettings Craplsy Semmngs CaphuradIndo Masket Inde
Estenal Trig 10 Thinshold Lovet 1502 da Ditpley Refesence Levet | 500=] @m Caphre Dursione 12 50e i
sl Trig (1 = =
T fous] =] PreTigge: 10002 me W=
End Wavelom
| s

Trigger Threshold

[C ADFSAFLT SU5452 DO vIRAT yo CVFCC Type 0+ Tup wicth - 142808 PRI+ 18 pulies g Solect RS Fin

= | STy SmnDts

s Bewruduy
| |
103 Boundary

[E] fintesms see

Chareel Move Time

Fgpegale
Burst Oty [
200ms Totsl

nenT
st Oy [

Al Totadl

[ tomom
BustO [ 4%

103 Totsl

oomam

Cornes anwe | I =+ [+ Comoiies e T

Figure 5-3. Band 2A Move Time and Aggregate Time

Quality Manager

Page 11 of 14

} Z\ PCTEST MEASUREMENT REPORT Approved by:
Model: A710X R (ENGINEERING EVALUATION) YISy et
Test Report S/N: Test Dates: EUT Type:
1M1808100155.MQ0 6/20/2018 - 8/10/2018 | Mobile Device

© 2018 PCTEST Engineering Laboratory, Inc.

V 8.4 08/10/2018

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.



PCTEST

File Configore  Help
RF Sefngs

Siart o/ avvmdoem
RF Fisquercy. | 5500 mr_nE MHz DUT Pesk Ingnt Level .'-|u-:_'3 Bm DUT Pesk Output Levet | 8000 dim

[

VEG PothLosa/Gonc | 5003 &£ VEAPohLosr | 000 &

Caphurs Waredom | Measrment / Anolys | Playbusck Wirvetom |

Togger Semrg: Display Settrg:

Coptuaed Info. Maker Info
Thegshold Levet 1403 Em Daplay Refersnce Levet | 5003 dim

125 5 / -
Esberra Togy A0} Cepours Dusshont = St Wavelon

11 fout] =] PueTigger 100 s Ws=

Ered Wi

WErE s

200ms Boundary

BWi=mese

102 Bourddary

Channed Marve Tine
Corarease

Trigger Threshold

Aggegsen

Burst Oty 5

BanOn| 85
108 Total

ooz

[CADFSVFLL SOER DIR ¥k Ty DNFLL Ty O - Vs woch - 142750 PP - 18 pries oy

Deley

Glect ARl Fle_|
e = [CharreiMove

Save Data

2hue =] Fiapuen

Cortigae Haduwe | [T - (7o Corcncd
Figure 5-4. Band 2C Move Time and Aggregate Time

. PCTEST MEASUREMENT REPORT Approved by:
Model: A710X R (ENGINEERING EVALUATION) i i Quality Manager
Test Report S/N: Test Dates: EUT Type:

. . Page 12 of 14
1M1808100155.MQO 6/20/2018 - 8/10/2018 | Mobile Device

© 2018 PCTEST Engineering Laboratory, Inc. V 8.4 08/10/2018

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




PCTEST

Agilent Spectrum Analyzer - Swept SA

ALIGN &) 03:22:04 PM Aug 10, 2018
#Avg Type: RMS TRACE | Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 11100 ‘YP‘EI
IFGain:Low Atten: 30 dB DE

Ref 20.00 dBm

s e R T 1 B S e

Center 5.260000000 GHz

Span 0 Hz
#Res BW (-6dB) 3 MHz VBW 50 MHz Sweep 660.0 s (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

03:01:59PM Aug 10, 2018

- #Avg T\fpe£ RMS TrRacE FIEER
PNO: Fast ~—»— 1rig:Free Run Avg|Hold: 11100 Tvee [ :
IFGain:Low Atten: 30 dB et (SRR

Ref 20.00 dBm

LT WUNTRINN DY PR P R C I S Ru AT TN |0 SRR JUPRT L TP NEPPE T S SPR P Te R

Center 5.500000000 GHz
#Res BW (-6dB) 3 MHz VBW 50 MHz

Sweep 660.0 s (1001 pts)

STATUS

Figure 5-6. Band 2C Client Beacon Test — Monitoring live spectrum — Elapse time 10 minutes
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6.0 CONCLUSION |

The data collected relate only to the item(s) tested and show that the Vocollect Mobile Device
Model: A710X is in compliance with the DFS requirements for a Client Device without radar detection in accordance
with Part 15.407 and EN 301 893.
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