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Summary of Tests

802.11a/b/g wireless SD card
FCC ID: MQ4SDWwW 3100

Test Reference Results

Dynamic Frequency Selection (DFS) test 15.407(6)CP6-96 Pass
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1. Dynamic Frequency Selection (DFS) test

1.1 Operating environment

Temperature: 23 C

Relative Humidity: 58 %
Atmospheric Pressure 1023 hPa

1.2 UNII Device Description

1. The SDW3100 operates in the following UNII bands
a. 5150-5350 MHz

2. Operating mode: (client)
- Client (Slave) EUT: (without radar detection)
The EUT was defined as the client without radigtection function.
There are no an “ad-hoc” or peer-to-peer mode this device (please refer the
declaration letter).

Associating peripheral:
The device was set up to associate with theandsvice (AIR-AP1242AG-A-K9).

3. The maximum EIRP of this device is 20.04 dBmmfidNII band. This device doesn’t
exceed 27dBm EIRP, so no transmit power contriohjgemented.

4. Below are the available 50 ohm antenna assesndntid their corresponding gains. 0dBiI
gain was used to set the -63dBm threshold levdd@dn+1dB) during calibration of the
conducted test setup.

Antenna type: PCB printed
Antenna gain: 2.09 dBi

5. Information regarding the parameters of theatettRadar Waveforms is not available to
the end user.
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1.2.1 Operating mode

Performance was measured at an active frequersy0ff MHz, and the radar signal was
centered at 5300 MHz.

One laptop PC is connected to the AP via a wireiEt connection. A separate laptop PC is
used as a host computer for the Station. The ARl &tation transmit output levels are set
to normal operating condition during DFS testing.

System architectures were used under IP based mode.
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1.3 Test Protocol and Requirements

For a Master Device, the DFS conformance requerégmwill be verified utilizing one
short pulse radar type. Additionally, the ChanneMe! Time and Channel Closing
Transmission Time requirements will be verifiedimitng the long pulse radar type. The
statistical performance check will be verified iatitg all radar type.

For a Client Device without DFS, the channel mbree and channel closing transmission
time requirements will be verified with one shoutge radar type.

For testing a Client Device with In-Service Mamitg, two configurations must be tested.

a. The Client Device detects the radar waveform:
The channel move time and channel closingstrassion time requirements will be
verified utilizing short pulse radar type and tbad pulse radar type. The statistical
performance check will be verified utilizing alldar types.

b. The Master Device detects the radar waveform:

The channel move time and channel closingstrassion time requirements will be
verified utilizing short pulse radar type.

A UNII network will employ a DFS function to:

- detect signals from radar systems and to asmidhannel operation with these systems

- provide on aggregate a Uniform Spreading of@perating Channels across the entire
band. This applies to the 5250-5350 MHz and/ 0058725 MHz bands.

Within the context of the operation of the DF8&dtion, a UNII device will operate in
either Master Mode or Client Mode. UNII devices @img in Client Mode can only
operate in a network controlled by a UNII deviceing in Master Mode.

The tables as below summarize the informatioriainad.
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Operational Mode

Requirement

Client Without Radar

Client With Radar

Master Detection Detection
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes

Channel Availability Check Time Yes

Not required

Not required

Uniform Spreading

Yes

Not required

Not required

UNII Detection Bandwidth

Yes

Not required

Yes

Applicability of DFS requirements during nornugderation

Operational Mode

Requirement

Client Without Radar

Client With Radar

Master Detection Detection
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission TimeYes Yes Yes
Channel Move Time Yes Yes Yes
UNII Detection Bandwidth Yes Not required Yes
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1.4 DFS Detection Thresholds and Limitations of each Parameter

Maximum Transmit Power Value (See Notes 1 and 2)
= 200 mW -64 dBm
= 200 mW -62 dBm

Note 1: This is the level at the input of the reeeiassuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additibdB has been added to the amplitud
of the test transmission waveforms to account &orations in measurement equipment.
This will ensure that the test signal is at or abthe detection threshold level to trigger a
DFS response.

1]

Parameter Value
Non-occupancy Period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds (See Note 1)

200 milliseconds an aggregate of 60

Channel Closing Transmission Timemilliseconds over remaining 10 second periqd

(See Note 1 and 2)

UNII Detection Bandwidth Minimum 80% of the UNII 9®transmission

power bandwidth. (See Note 3)

Note 1: The instant that the Channel Move TimetaedChannel Closing Transmission Time
begins is as follows:
* For the Short Pulse Radar Test Signalsitisisint is the end of the Burst.
« For the Frequency Hopping radar Test Sigh# instant is the end of the last radar

Burst generated.

« For the Long Pulse Radar Test Signal tissaint is the end of the 12 second period
defining the Radar Waveform.

Note 2: The Channel Closing Transmission Time mmased of 200 milliseconds starting at
the beginning of the Channel Move Time plus anyitamithl intermittent control
signals required to facilitate a Channel move @gregate of 60 milliseconds) during
the remainder of the 10 second period. The aggeetiaation of control signals will
not count quiet periods in between transmissions.

Note 3: During the U-NII Detection Bandwidth deieattest, radar type 1 is used and for each
frequency step the minimum percentage of detedi®@ percent. Measurements arg
performed with no data traffic.
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1.5 Radar Test Waveforms
This section provides the parameters for requiestiwaveforms, minimum percentage of
successful detections, and the minimum numbeiattthat must be used for
determining DFS conformance. Step intervals offfidrosecond for Pulse Width, 1
microsecond for PRI, 1 MHz for chirp width and 1 fbe number of pulses will be

utilized for the random determination of speciéisttwaveforms.

Short Pulse Radar Test Waveforms
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Minimum Minimum
Pulse Width PRI Number| Percentage o]
Radar Type Number of
(usec) (usec) |of Pulses Successful :
. 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

of 34

A minimum of 30 unique waveforms are required faclke of the Short Pulse Radar
Type 2 through 4. For Short Pulse Radar Type 1s#me waveform is used a minimum
of 30 times. If more than 30 waveforms are usedstoort Pulse Radar Type 2 through 4,
then each additional waveform must also be uniquk reot repeated from the previous

waveforms.

The aggregate is the average of the percentagecoéssful detections of Short Pulse
Radar Type 1-4.

Long Pulse Radar Test Waveforms

: Minimum -
Radar Pglse C_:hlrp PRI Number of Number ol Percentage of Minimum
Width Width Pulses per Number of
Type (usec) Bursts Successful .
(usec) | (MHz) Burst : Trials
Detection
5 50-100 5-20 1000-2000 1-3 8-20 80% 30
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The parameters for this waveform are randomly amoBRirty unique waveforms are
required for the Long Pulse radar test signal.dferthan 30 waveforms are used for the
Long Pulse radar test signal, then each additimaabform must also be unique and not
repeated from the previous waveforms.

Each waveform is defined as follows:

1) The transmission period for the Long Pulse Raekstrsignal is 12 seconds.

2) There are a total of 8 to 20 Bursts in the X®8d period, with the number of Bursts
being randomly chosen. This number is Burst_Count.

3) Each Burst consists of 1 to 3 pulses, withrtlmaber of pulses being randomly chosen.
Each Burst within the 12 second sequence may haiféeeent number of pulses.

4) The pulse width is between 50 and 100 micrasagsowith the pulse width being
randomly chosen. Each pulse within a Burst willd#tve same pulse width. Pulses in
different Bursts may have different pulse widths.

5) Each pulse has a linear FM chirp between 528nkliHz, with the chirp width being
randomly chosen. Each pulse within a Burst willdnétve same chirp width. Pulses in
different Bursts may have different chirp width&eTchirp is centered on the pulse. For
example, with a radar frequency of 5300 MHz an@ &2z chirped signal, the chirp
starts at 5290 MHz and ends at 5310 MHz.

6) If more than one pulse is present in a Buhgt time between the pulses will be
between 1000 and 2000 microseconds, with the tiemeglrandomly chosen. If three
pulses are present in a Burst, the time betweefirtiend second pulses is chosen
independently of the time between the second andi pllses.

7) The 12 second transmission period is dividéa even intervals. The number of
intervals is equal to Burst_Count. Each intervadfitength (12,000,000 / Burst_Count)
microseconds. Each interval contains one Burst.Stae time for the Burst, relative to
the beginning of the interval, is between 1 an@ {00,000 / Burst_Count) — (Total
Burst Length) + (One Random PRI Interval)] micramads, with the start time being
randomly chosen. The step interval for the staretis 1 microsecond. The start time
for each Burst is chosen independently.

A representative example of a Long Pulse rasktntaveform:

1) The total test signal length is 12 seconds.

2) 8 Bursts are randomly generated for the Bursan€o

3) Burst 1 has 2 randomly generated pulses.

4) The pulse width (for both pulses) is randomligsied to be 75 microseconds.
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5) The PRI is randomly selected to be at 1213 rsgronds.

6) Bursts 2 through 8 are generated using steps.3 —

7) Each Burst is contained in even intervals 00@,800 microseconds. The starting
location for Pulse 1, Burst 1 is randomly generdfietb 1,500,000 minus the total
Burst 1 length + 1 random PRI interval) at the B4, microsecond step. Bursts 2
through 8 randomly fall in successive 1,500,000rasecond intervals (i.e. Burst 2
falls in the 1,500,001 — 3,000,000 microsecond &xng

Graphical Representation of a Long Pulse radar Test Waveform
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Long Pulse Radar Test Signal Waveform
12 Second Transmisslon
Start B o ) o 12 Sec
| 10| BMEEN 0§ --- |0
i Burst 1 Burst 2 Burst 3 Burst 4 Burstw‘
Burst
Interval
Frequency Hopping Radar Test Waveforms
Hopping| Minimum -
Radar Pglse PRI Pulses per| Hopping| Sequence| Percentage o Minimum
Width Number
Type (1 sec) Hop Rate (kHz)| Length Successful :
(1 sec) : of Trials
(msec) Detection
6 333 9 0.333 300 70% 30

For the Frequency Hopping Radar Type, the dBung parameters are used for each

waveform.

The hopping sequence is different for each wavefancha 100-length segment is
selectedl from the hopping sequence defined bfotlmving algorithm:
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The first frequency in a hopping sequence iscetl randomly from the group of 475
integer frequencies from 5250 — 5724 MHz. Next,ftequency that was just chosen is
removed from the group and a frequency is rand@®lgcted from the remaining 474
frequencies in the group. This process continuéisalh475 frequencies are chosen for
the set. For selection of a random frequency, ibguiencies remaining within the group
are always treated as equally likely.

1.6 Radar Waveform Calibration

The following equipment setup was used to calibtfa¢econducted radar waveform. A
spectrum analyzer is used to establish the teisaklgvel for each radar type. During this
process, there were no transmissions by eitherévlastClient device. The spectrum analyzer
was switched to the zero span (time domain) moelé¢hat frequency of the radar waveform
generator. The peak detection was utilized. Thetsp® analyzer RBW and VBW were set
to at least 3MHz.

The signal generator amplitude and/ or step attersiavere set so that the power level
measured at the spectrum analyzer was equal ©@RBedetection threshold that is required
for the tests.

The signal generator amplitude was set so thagtaler level measured at the spectrum
analyzer was -63dBm.

Conducted calibrated setup diagram:

Rader Test f
Signal Generator ’— %T | Master
L ATT 10dB 2-way 2-way
combiner ¢ ATT 2008 > combiner Spectrum Analyzer
ATT 30dB (with internal

attenuation)

uuT
(Client)
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1.6.1 Radar Waveform Calibration Plots

The following are the calibration plots for radaaweform of testing required.

Rader Type 1 (5300 MH2)

3 Agilent R T |  Trig

#Atten B dB f Free Run

Video

Line

Ext Front
{Ext Trig In)
1.56 Y

Ext Rear

{Trigger In)
1.56 Y

RF Burst
{IF Hideband:

More
z UBH 8 MHz L o7 2

Copyright 2000-2006 Agilent Technologies
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Rader Type 2 (5300 MH2)

= Agilent

Ref —30 dBm #Arten @ dB
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|_ Trig
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{Trigger In)
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Rader Type 3 (5300 MH2)

= Agilent

Ref —30 dBm
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Rader Type 4 (5300 MH2)

3 Agilent R T | Trig

Ref =30 dBm #0tten B dE Free Run

Video

Line

Ext Front
{Ext Trig In)
1.58 Y

Ext Rear

{Trigger In)
1.56 Y

RF Burst
{IF Hideband)

More
1 of 2
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Rader Type 5 (5300 MH2)

= Agilent

#Htten @ dE

Ref —30 dBm

£t
FTun

II_IIE:H :: HH:
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__
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Ext Rear
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Copyright 2000-2006 Agilent Technologies
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Rader Type 6 (5300 MH2)

#Htten @ dBE

Trig

Free Run

Video

Line

Ext Front
{Ext Trig In)
1.56 Y

Ext Rear

{Trigger In)
1.56 Y

RF Burst
{IF Hideband:

II_IIE:H :: HHE

More
1 of 2

opyright 2000-2006 Agilent Technologies
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1.7 Test instruments and setup

1.7.1 Test instruments

Inteliltgk ID Equipment Brand Model No.
EC1404-1 Spectrum Analyzer Agilent E4440A
Radar waveform
NA simulator software Agilent N7620A-101
(Pulse Building)
EC1404-3 | ESG Vector Signal Agilent E4438C
Generator

Note: 1. The above equipments are within the va@idbration period.

1.7.1.1 Deviation about the radar waveform

No deviation.

1.7.2 Test setup

Setup for Client with injection at the Master (@lidvilode without DFS detection)

Master A Slave RLAN
RLAN tt (EUT)
2-way Power | |
combiner divider
Spectrum Radar Test Signa
Analyzer Generator
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1.8 DFStest results

1.8.1 Test summary

This EUT was defined as the Client without DFS dedm.

Clause Parameter Required Pass/ Fail
15.407 DFS Detection Threshold Not Required N/A
15.407 Channel Availability Check Time Not Required N/A
15.407 Channel Move Time Applicable Pass
15.407 Channel Closing Transmission | Applicable Pass

Time
15.407 Non-Occupancy Period Applicable Pass
15.407 Uniform Spreading Not Required N/A
15.407 UNII Detection Bandwidth Not Required N/A
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1.8.2 DFStest result

1.8.2.1 Channel M ovetime

Rader Type 1 (5300 MH2)

£
FTun

#Htten 20 dB
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Rader Type 2 (5300 MH2)

#Htten 20 dB

£
FTun

ARA GHz




FCC ID. : MQ4SDW3100
Intertek Repio.; TS08120011-EME
Page 23 of 34

Rader Type 3 (5300 MH2)

#Htten 20 dB

£
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ARA GHz
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Rader Type 4 (5300 MH2)

a Mirl
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£
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Rader Type 5 (5300 MH2)

#Htten 20 dB

£
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Rader Type 6 (5300 MH2)

#Htten 20 dB
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1.8.2.2 Channel Closing Transmission Time

Rader Type 1 (5300 MH2) Reader Type

#Htten 20 dB

£of
FTun
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Traffic Signal
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Rader Type 2 (5300 MH2) Reader Type Traffic Signal

#Htten 20 dB

II_IIE:H :E: |'""||'|E
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Rader Type 3 (5300 MH2)

Reader Type Traffic Signal

#Htten 20 dB

£
FTun
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Rader Type 4 (5300 MH2)
Reader Type Traffic Signal
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Rader Type 5 (5300 MH2)

Reader Type .
Traffic Signal

#Htten 20 dB

£
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Rader Type 6 (5300 MH2)

Reader Type Traffic Signal

#Htten 20 dB

£
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Traffic Signal (5300 MHz)

. Angilent R

28 dBm #Htten 28 dB

II_IIE:H :E: |'""||'|E
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1.8.2.3 Non-Occupancy Period

No transmissions were observed on the previousiyeachannel during 30 minutes

observation time for the EUT.

= Agilent R T
a Mkrl )

Atten 16 dE

Ce Al g Span @ Hz"
les iHz YEH & MHz Sweep 1.9 ks (681 pts)

Marker
Select Marker
1 2 3 4

Normal

Delta

I Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center
Off

More
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