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1. CERTIFICATION

PRODUCT:
MODEL:
BRAND:

APPLICANT:
TESTED:
TEST SAMPLE:

STANDARDS:

Wireless 802.11 abgn Router
AP-8100

Proxim

Proxim Wireless Corporation
Sep. 07 ~ Sep. 09, 2012
ENGINEERING SAMPLE

FCC Part 15, Subpart E (Section 15.407)
Canada RSS-210 Issue 8 (2010-12)
Canada RSS-Gen Issue 3 (2010-12)

FCC 06-96

The above equipment (Model: AP-8100) has been tested by Bureau Veritas

Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found

compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are

true and accurate accounts of the measurements of the sample’s EMC

characteristics under the conditions specified in this report.

PREPARED BY : - A 2 2 ;:‘ , DATE : Sep. 13, 2012

APPROVED BY

Ivy JAn f-é_riecialist

k—fz—x LE*—* ,DATE:  Sep. 13,2012

Ken Liu / Manager
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2. EUT INFORMATION

2.1 OPERATING FREQUENCY BANDS AND MODE OF EUT

Table 1: Operating frequency bands and mode of EUT.

Operating Frequency Range
5250~5350MHz 5470~5725MHz

Operational Mode

Master 4 4

The EUT has disabled the 5600 ~ 5650 MHz band

2.2 EUT SOFTWARE AND FIRMWARE VERSION

Table 2: The EUT software/firmware version.

No. Product Model No. Software/Firmware Version
Wireless 802.11 ORINOCO
1 abgn Router AP-8100 AP-8100-US-v4.1.0(505250) (D)

2.3 DESCRIPTION OF AVAILABLE ANTENNAS TO THE EUT

Table 3: Antenna list.

Operation Frequency . :

Ant NO. Type Range(MHz) Max. Gain(dBi)
1 Embedded antenna 5250~5350 4.0
1 Embedded antenna 5470~5725 4.0
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2.4 EUT MAXIMUM AND MINIMUM CONDUCTED POWER

TABLE 4: THE MEASURED CONDUCTED OUTPUT POWER

802.11n (20MHz)

MAX. POWER MIN. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT OUTPUT OUTPUT
POWER(dBm)| POWER(mW) |POWER(dBm)| POWER(mW)
1 5250~5350 21.50 141.25 15.50 35.48
1 5470~5725 20.97 125.03 14.97 31.41
802.11n (40MHz)
MAX. POWER MIN. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT OUTPUT OUTPUT
POWER(dBm)| POWER(mW) |POWER(dBm)| POWER(mW)
1 5250~5350 21.85 153.11 15.85 38.46
1 5470~5725 20.55 113.50 14.55 28.51

2.5 EUT MAXIMUM AND MINIMUM E.I.R.P. POWER

TABLE 5: THE E.ILR.P OUTPUT POWER LIST

802.11n (20MHz)

MAX. POWER MIN. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT OUTPUT OUTPUT
POWER(dBm)| POWER(mW) |POWER(dBm)| POWER(mW)
1 5250~5350 25.50 354.81 19.50 89.13
1 5470~5725 24.97 314.05 18.97 78.89
802.11n (40MHz)
MAX. POWER MIN. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT OUTPUT OUTPUT
POWER(dBm)| POWER(mW) |POWER(dBm)| POWER(mW)
1 5250~5350 25.85 384.59 19.85 96.61
1 5470~5725 24.55 285.10 18.55 71.61
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3. U-NII DFS RULE REQUIREMENTS

3.1 WORKING MODES AND REQUIRED TEST ITEMS

The manufacturer shall state whether the EUT is capable of operating as a Master
and/or a Client. If the EUT is capable of operating in more than one operating mode
then each operating mode shall be tested separately. See tables 1 and 2 for the

applicability of DFS requirements for each of the operational modes.

Table 6: Applicability of DFS requirements prior to use a channel

Requirement

Operational Mode

Client without

Client with radar

Master radar detection detection
Non-Occupancy Period v Not required v
DFS Detection Threshold v Not required v
Channel Availability Check Time v Not required Not required
Uniform Spreading v Not required Not required
U-NII Detection Bandwidth v Not required v

Table 7: Applicability of DFS requirements during normal operation.

Requirement

Operational Mode

Client without

Client with radar

MERICS radar detection detection
DFS Detection Threshold 4 Not required v
Channel Closing Transmission Time v v v
Channel Move Time v v v
U-NII Detection Bandwidth 4 Not required v
Report No.: RF110721C33C-2 7 of 34 Report Format Version 5.0.0
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3.2 TEST LIMITS AND RADAR SIGNAL PARAMETERS

DETECTION THRESHOLD VALUES

Table 8: DFS Detection Thresholds for Master Devices and Client Devices With
Radar Detection.

. . Value
Maximum Transmit Power (See Notes 1 and 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 9: DFS Response Requirement Values

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

See Notes 1 and 2.

Minimum 80% of the UNIl 99% transmission
U-NII Detection Bandwidth 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-NII 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.
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PARAMETERS OF DES TEST SIGNALS

Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp

width and 1 for the number of pulses will be utilized for the random determination of specific

test waveforms.

Table 10: Short Pulse Radar Test Waveforms.

LA Minimum
Pulse Width PRI Number Percentage of
Radar Type Number of
(usec) (usec) of Pulses Successful Tri
) rials
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 11: Long Pulse Radar Test Waveform
: Minimum -
Pulse | Chirp Number Minimum
Radar | \vigih [width | PRU [ of pulses | Number | Percentage of |\ her of
Type (usec) of Bursts Successful ;
(usec) | (MHz) per Burst D ; Trials
etection
5 50-100 | 5-20 | 1000-2000 1-3 8-20 80% 30
Table 12: Frequency Hopping Radar Test Waveform
Pulse Pulses | Hopping e LI Minimum
Radar . PRI Sequence | Percentage of
Width per Rate Number of
Type (usec) (usec) Hop (kHz) Length Successful Trials
(msec) Detection
6 1 333 9 0.333 300 70% 30
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4. TEST & SUPPORT EQUIPMENT LIST

4.1 TEST INSTRUMENTS
Table 1: Test instruments list.
DESCRIPTION & CALIBRATED
MODEL NO. BRAND
MANUFACTURER UNTIL
R&S Spectrum analyzer FSP40 R&S 2013/01/29
Signal generator 8645A Agilent 2012/06/09
Oscilloscope TDS 5104 Tektronix 2013/03/04
Control PC Pavilion a320d HP -
4.2 DESCRIPTION OF SUPPORT UNITS
TABLE 2: SUPPORT UNIT INFORMATION.
No. Product Brand Model No. FCC ID
1 IEEE 802.11a/b/g/n ATHEROS | AR5BCB-0072TA | PPD-AR5BCB-00072
Cardbus

NOTE:This device was functioned as a [ |Master [X|Slave device during the DFS test.
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5. TEST PROCEDURE

5.1 ADT DFS MEASUREMENT SYSTEM:

A complete ADT DFS Measurement System consists of two subsystems: (1) the Radar
Signal Generating Subsystem and (2) the Traffic Monitoring Subsystem. The control PC is
necessary for generating the Radar waveforms in Table 10, 11 and 12. The ftraffic
monitoring subsystem is specified to the type of unit under test (EUT).

Conducted setup configuration of ADT DFS Measurement System

Control PC Radar Signal Generating

Subsystem
I I e 1
1 1
| Spectrum Oscilloscope ] |
1 Analyzer Wr I
| > 1
1 1
| |
1 1
! cis I
1 I 1
| |
I i J i :
; /Aue@)r Wr cis '
7 U !
| |
) Traffic Monitoring !
— o e e e - - e o D e e e e e e e e B e e REE REE RS RS S e e e SR R R R e e -l

Support Unit Master /

Client with

DFS function

The test transmission will always be from the Master Device to the Client Device. While the Client
device is set up to associate with the Master device and play the MPEG file (6 3 Magic Hours) from
Master device, the designated MPEG test file and instructions are located at:
http://ntiacsd.ntia.doc.gov/dfs/.
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5.2 CALIBRATION OF DFS DETECTION THRESHOLD LEVEL:

The measured channel is 5500MHz and 5510MHz , The radar signal was the same

as transmitted channels, and injected into the antenna port of AP (master) or Client

Device with Radar Detection, measured the channel closing transmission time and

channel move time. The Master minimum antenna gain is 4.0 dBi , and required
detection threshold is -60 dBm.

Conducted setup configuration of Calibration of DFS Detection Threshold

Level

Control PC

Spectrum
Analyzer

50Q Load

CIs

50Q Load | Wr
/

Oscilloscope

Radar Signal Generating
Subsystem

Terminator)

pak

(Terminator)

Wr

ek

Wtor

7~

r

CIs
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5.3 DEVIATION FROM TEST STANDARD

No deviation.

5.4 CONDUCTED TEST SETUP CONFIGURATION

5.4.1 MASTER MODE

Control PC

Spectrum Oscilloscope Radar Signal Generating
Analyzer Subsystem

Attgatiator

C/S

A J A
c/S k=] Master
Wr Wr e

S Notebook Notebook

The EUT is a U-NII Device operating in Master mode. The radar test signals are injected into the

Master Device.
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6. TEST RESULTS

6.1 SUMMARY OF TEST RESULT

Clause Test Parameter Remarks Pass/Fail
15.407 | DFS Detection Threshold Applicable Pass
15.407 | U-NII Detection Bandwidth Applicable Pass
15.407 |Channel Availability Check Time Applicable Pass
15.407 |Channel Move Time Applicable Pass
15.407 |Channel Closing Transmission Time Applicable Pass
15.407 [Non- Occupancy Period Applicable Pass
15.407 | Uniform Spreading Applicable Pass
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6.2 DETELED TEST RESULTS
6.2.1 TEST MODE: DEVICE OPERATING IN MASTER MODE.

Master with injection at the Master. (Radar Test Waveforms are injected into the
Master.

6.2.2 DFS DETECTION THRESHOLD

For a detection threshold level of -64dBm and the Master minimum antenna gain is
4 dBi, and required detection threshold is -60 dBm (= -64 +4). The conducted radar
burst level is set to -60 dBm.

® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.85 dBm
Ref -10 dBm “Att O dB SWT 50 ms 17.200000 ms
B
L-20
1 AP
I TR
[VIEW] | 30
40 Radar signal

--50.

--60.

ITRG —65_7‘ dFm 308
--70

Center 5.51 GHz 5 ms/ \

Noise Floor

Radar Signal 1
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® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.39 dBm
Ref -10 dBm *Att O dB SWT 20 ms 3.720000 ms
-10
—20-
1 AP|
Wi TRG
| 30
| 0 Radar signal
=50
N 1
+-—60-
TRG -65[.7 dBm. 3DB

Center 5.51 GHz

2 ms/ \

Radar Signal 2

Noise Floor

® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.33 dBm
Ref -10 dBm *Att O dB SWT 20 ms 5.480000 ms
B
TRG
| _40 .
Radar signal
(—50-
1
-—60-
ITRG -65[.7 dBm. 308
t-70
Srod=EAEY t T t i
-110
Center 5.51 GHz 2 ms/
Noise Floor

Radar Signal 3

Report No.: RF110721C33C-2
Reference No.: 120425C24

16 of 34

Report Format Version 5.0.0




@ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.18 dBm
Ref -10 dBm “Att O dB SWT 20 ms 6.520000 ms
B
| 20
TRG
| 30
|40 Radar signal
t--50-
¥ 1
-—60-
TRG -65.7 dBm 3DB
=70
Of
|
-110
Center 5.51 GHz 2 ms/ \
Noise Floor
Radar Signal 4
@ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.27 dBm
Ref -10 dBm *Att O dB SWT 20 s 6.793000 s
A
| 20
1 AP|
Wi TRG
| a0
| 40 Radar signal
(—50- /
1
| 60 v
TRG -65/.7 dBm 30B
Center 5.51 GHz 2 s/ \
Noise Floor

Radar Signal 5
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@ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.69 dBm
Ref -10 dBm “Att 0 dB SWT 50 ms 1.400000 ms
-10
| -20
1 AP
TRG
1EW| | 30
| a0 .
Radar signal
t--50-
Kz
-—60-
TRG -65.7 dBm 308

Center 5.51 GHz

5 ms/

Noise Floor

Single Burst of Radar Signal 5

@ RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz -60.60 dBm
Ref -10 dBm *Att O dB SWT 20 ms 320.000000 ps
-10
| 20
Wi
| 30 -
Radar signal
-—40-
| _so /
1
(—60-
TRG 68 dBm 508

Center 5.51 GHz

2 ms/ Noise Floor

Radar Signal 6
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6.2.3 U-NIIl DETECTION BANDWIDTH

IEEE 802.11N 20MHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -24.59 dBm
Ref -10 dBm “Att O dB “SWT 100 ms 5.504200000 GHz
-10 OBW 18[. 700000p00 MHz
Temp 1| [T1 OB\]
| _20 - -36l61 dBm
— 5. 490400000 GHz
ol ,WM MM\N Temp 2| [T1 OB\]
--30 A\ | =20 T OB
U \E
Ty 5|. 509100000 GHz
4o |
"l\)l
| 50 uw;l, N
0 WA )
3DB
FAuN Jﬂ%
L
-—80.
--90.
--100
-110

Center 5.5 GHz

5 MHz/

Span 50 MHz

U-NII 99% Channel bandwidth

IEEE 802.11N 40MHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -30.97 dBm
Ref -10 dBm “Att O dB *SWT 100 ms 5.503600000 GHz
-10 OBW 36| 700000000 MHz
Temp 1| [T1 OBY\]
20 =30/89 dBm
1 P 5|.491500000 GHz
VILET 1 Temp 2| [T1 OBW]
--30 kal ©. o
V‘Wﬂ | 528200000 GHz
T
P " ih | "
I ] L
--50 i
3DB
|-70
| -80
| -90
|-100
-110
Center 5.51 GHz 5 MHz/ Span 50 MHz

U-NII 99% Channel bandwidth
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Detection Bandwidth Test - IEEE 802.11N 20MHz
EUT Frequency: 5500MHz
EUT 99% Power bandwidth: 18.7MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 14.96MHz
Detection bandwidth (5510(FH) — 5490(FL)) : 20 MHz
Test Result : PASS
Fr(?c?::r:cy Trial Number / Detection Detection
(MHz) 112 |3 | 4|5 |6 |7 | 8] 9|10 |Rael%)
5489 N N N N N N N N N N 0
5490(FL) Y Y Y Y Y Y Y Y Y Y 100
5491 Y Y Y Y Y Y Y Y Y Y 100
5492 Y Y Y Y Y Y Y Y Y Y 100
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510(FH) Y Y Y Y Y Y Y Y Y Y 100
5511 N N N N N N N N N N 0

Report No.: RF110721C33C-2 20 of 34 Report Format Version 5.0.0
Reference No.: 120425C24




Detection Bandwidth Test - IEEE 802.11N 40MHz
EUT Frequency: 5510MHz
EUT 99% Power bandwidth: 36.7MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 29.36MHz
Detection bandwidth (5530(FH) — 5490(FL)) : 40MHz
Test Result : PASS
Radar Trial Number / Detection Detection
Frequency o
(MHz) 1 2|3 |4 |5 |6 |7 |8 ]| 9 |10 |Rae)
5489 N N N N N N N N N N 0
5490(FH) Y Y Y Y Y Y Y Y Y Y 100
5491 Y Y Y Y Y Y Y Y Y Y 100
5492 Y Y Y Y Y Y Y Y Y Y 100
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510 Y Y Y Y Y Y Y Y Y Y 100
5511 Y Y Y Y Y Y Y Y Y Y 100
5512 Y Y Y Y Y Y Y Y Y Y 100
5513 Y Y Y Y Y Y Y Y Y Y 100
5514 Y Y Y Y Y Y Y Y Y Y 100
5515 Y Y Y Y Y Y Y Y Y Y 100
5516 Y Y Y Y Y Y Y Y Y Y 100
5517 Y Y Y Y Y Y Y Y Y Y 100
5518 Y Y Y Y Y Y Y Y Y Y 100
5519 Y Y Y Y Y Y Y Y Y Y 100
5520 Y Y Y Y Y Y Y Y Y Y 100
5521 Y Y Y Y Y Y Y Y Y Y 100
5522 Y Y Y Y Y Y Y Y Y Y 100
5523 Y Y Y Y Y Y Y Y Y Y 100
5524 Y Y Y Y Y Y Y Y Y Y 100
5525 Y Y Y Y Y Y Y Y Y Y 100
5526 Y Y Y Y Y Y Y Y Y Y 100
5527 Y Y Y Y Y Y Y Y Y Y 100
5528 Y Y Y Y Y Y Y Y Y Y 100
5529 Y Y Y Y Y Y Y Y Y Y 100
5530(FL) Y Y Y Y Y Y Y Y Y Y 100
5531 N N N N N N N N N N 0
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6.2.4 CHANNEL AVAILABILITY CHECK TIME

If the EUT successfully detected the radar burst, it should be observed as the EUT
has no transmissions occurred until the EUT starts transmitting on another channel.

Observation

Timing of Radar Signal
EUT Spectrum Analyzer
Detected No transmissions

Detected No transmissions

Within 1 to 6 second
Within 54 to 60 second

Initial Channel Availability Check Time

T T2 T
Traffic Signal
Noise Floor
| | | | | | | | | | | | i | | | | | i | )
0.00 10.0 0.0 30.0 40.0 0.0 &0.0 oo &0.0 an o 100 110 120 130 140 150 160 170 180 190 200
Time (=)

NOTE: T1 denotes the end of power-up time period is 66 second. T4 denotes the end of Channel
Availability Check time is 126 second. Channel Availability Check time is equal to ( T4 — T1) 60

seconds.

Radar Burst at the Beginning of the Channel Availability Check Time

Radar Signal

/ Noise Floor

Time (=)

NOTE: T1 denotes the end of power up time period is 66 second. T2 denotes 72 second , the radar
burst was commenced within a 6 second window starting from the end of power-up sequence. T4

denotes the 126 second.
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Radar Signal N\

/ Noise Floor

0.00 0.0 200 300 0.0 0.0 60.0 .0 200 a0 100
Time (=)

NOTE: T1 denotes the end of power up time period is 66 second. T3 denotes 120 second and radar
burst was commenced within 54" second to 60" second window starting from the end of power-up

sequence. T4 denotes the 126 second.

6.2.5 CHANNEL CLOSING TRANSMISSION AND CHANNEL MOVE TIME

Wireless Traffic Loading
IEEE 802.11N 20MHz

] Traffic Signal IT1 - @1 ooos
T2: @2 000s

T2-T1:1.000=
Dty Cycle : 2. 260%

Noise Floor

1 | | i | i i | 1 ! i 1 ] i 1 1 | [ | | 1 1 | 1 1 1 | [l 1 | !
000 200m 400m GO0Om S00m 100 120 140 160 1.0 200 220 240 ZG0 230 300 320 340 360 380 400 420 440 460 480 4H00 53E0 540 560 5.0 GO0
Time (=)

IEEE 802.11N 40MHz

. i : @[1.0003
! | Traffic Signal T2: @2 0008

T2-T1:1.000=
Dty Chcle : 3.461%

Noise Floor

1 | | | | I 1 1 1 1 | 1 I 1 1 1 1 1 1 I 1 1 I 1 1 1 1 ) 1 1 1
000 200m 400m GO0Om S00m 100 120 140 160 1.0 200 220 240 ZG0 230 300 320 340 360 380 400 420 440 460 480 4H00 53E0 540 560 5.0 GO0

Time (=)
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IEEE 802.11N 20MHz
Table 1: Short Pulse Radar Test Waveforms.

Pulse Width PRI Number Number of FETCEMIEE Of
REeEr e (usec) (usec) of Pulses Trials(Times) SUEEEEE]
Detection (%)
1 1 1428 18 30 100
2 1-5 150-230 23-29 30 90
3 6-10 200-500 16-18 30 90
4 11-20 200-500 12-16 30 86.7
Aggregate (Radar Types 1-4) 120 91.68
Table 2: Long Pulse Radar Test Waveform
Pulse Chirp Number FERSEIELE
Radar : . PRI Number Number of of
T Width | Width of Pulses . ;
ype (usec) | (MHz2) (usec) per Burst of Bursts | Trials(Times) | Successful
W Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 100
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar Pglse PRI PLlpes || TRy Sequence Number of of
Width per Rate . -
Type (usec) (usec) Hop (kH2) Length Trials(Times) | Successful
H (msec) Detection (%)
6 1 333 9 0.333 300 30 100

The Detailed Radar pattern and Statistical Performance showed in Annex A.
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IEEE 802.11N 40MHz

Table 1: Short Pulse Radar Test Waveforms.

Pulse Width PRI Number Number of FETCEMIEE Of
REeEr e (usec) (usec) of Pulses Trials(Times) SUEEEEE]
Detection (%)
1 1 1428 18 30 100
2 1-5 150-230 23-29 30 93.3
3 6-10 200-500 16-18 30 96.7
4 11-20 200-500 12-16 30 93.3
Aggregate (Radar Types 1-4) 120 95.83
Table 2: Long Pulse Radar Test Waveform
Pulse Chirp Number FERSEIELE
Radar : . PRI Number Number of of
Width | Width of Pulses . ;
Type (usec) of Bursts | Trials(Times) | Successful
(usec) | (MHz) per Burst Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 100
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar \I;“'Vglse PRI Pulees | GlEpRing Sequence Number of of
idth per Rate X ;
Type (usec) K Length Trials(Times) | Successful
(2= e ez (msec) Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 100

The Detailed Radar pattern and Statistical Performance showed in Annex A.
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Radar signal 1
IEEE 802.11N 20MHz

Channel Moving Becin @ 2.000s
. Mormal Trans
Radar Slgnal Channel o

Channel hovi

- T1 1 Channel Move Time : 433.742ms (1.935ms ON)
- T1 1 200.000m= (807 .S00us OR)
-T2 1 233.742ms (1.168m= ON)

raffic Signal

Noise Floor

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

: Channel Moving Begin @ 2
2 Mormal Transmissions Com)

Radar Signal |- Channel Moving Complete @ 2 43
' 4 Channgl koving Time Limit @@ 120

-1 : Channel Move Time : 453 742 885ms
4 - T 200.000ms (S07.500us DR
-T2 233.742ms (1.188ms O

NOTE: Room-in of the first 600ms after radar signal applied.
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Radar signal 2
IEEE 802.11N 20MHz

T1 : Channel Moving Begin @ 2.000s
Radar S|gna| T2 mormal Transmissions Qomplete @ 2 200z
b 1 Th T3 Channel Moving Complete @ 2533
T4 : Channel Moving Time Limit & 12.000s

T3 - T1 | Channel Move Time : 532.515ms (2.358ms ON)
T2 -T1 7 200.000ms (305 000us OM)
T3 - T213532.515ms (1.583m= ON)

~ Traffic Signal

Noise Floor
1HH

1 1 1 |
0.00 1.00 .00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 0.0 1.0 12.0 13.0 14.0 15.0 16.0 17.0 180 19.0 20
Time (=)

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

T1 @ Channgl Moving Begin @& 2,000
T2 : Mormal Transmissions Completd @ 2 2005
T T3 Channel Moving Complete @ 2533

. B T4 : Channel Moving Time Limit @ 120005
[ || Radar Signal

‘/ T3 - T1 : Channel Move Time © 53251 5ms (2.388ms ON)
T2 - [T1 : 200.000ms (503.000us O
Tz - T2 332.515ms (1.583ms QM)

Noise Floor

1 | 1 1 | 1 ! ! | ! | 1 1 1 1 1 1 1 | 1 1 ! 1 1 ! | 1 i i 1
200 202 204 206 208 2D 272 214 206 218 23 237 2314 236 228 230 237 234 236 238 240 247 244 246 248 250 252 254 256 248 260
Time (=)

NOTE: Room-in of the first 600ms after radar signal applied.
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Radar signal 3
IEEE 802.11N 20MHz

Channel Moving Becin @ 2.000s
Mormal Transmissions Jomplete @@

Radar Slgnal Channel Moving Complete @ 25283
Channel hovi it 0z

- T1 1 Channel Move Time : 529.445ms (2.433ms ON)
- T1 1 200.000m= (912.500us OR)
- T21 328 448ms (1.580m= ON)

raffic Signal

Noise Floor

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

: Channel Moving Begn @ 2
- Mormal| Transmiz=zions Complete
: Channel Moving Complete @
: Channel Moving Time Limit @@

Radar Signal

-1 : Channel Move Time : 5. Q3ms
-T1 - 200 000ms (5913 500us
-T2 329.448ms (1.580ms J

ise Floor

NOTE: Room-in of the first 600ms after radar signal applied.
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Radar signal 4
IEEE 802.11N 20MHz

T1 : Channel Moving Begin @ 2.000s

. T2 Mormal Transmissions Qomplete @ 2 200s
Radar Slgnal T3 Channel Moving Complete @ 2 .508s
T4 : Channel Moving Time Limit & 12.000s

T3 - T1 | Channel Move Time : 506.135ms (2.113ms ON)
T2 -T17200.000ms (927 S00us OM)
T3 - T2 1 306.135ms (1.183m= ON)

L~ Traffic Signal

Noise Floor

! 1 |
0.00 1.00 .00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 0.0 1.0 12.0 13.0 14.0 15.0 16.0 17.0 180 19.0 20
Time (=)

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

T2 Mormal Transmissions [Complete @ 2 2005
e @ 2.506s

T1 : Channgl Moving Beg\nE 2000s
it @ 12 000=

T3 : Channgl Moving Comp{

/— Radar Slgnal f T4 : Channel Moving Time

T3 -1 : Channel Move Tirfe © S06.135ms (2.113ms D)
T2-[T1: 200.000ms (927 900us OR)
T3-[T2: 306.135ms (1.163ns Qb

Noise Floor

| 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 ! [ ! ! ! | 1 1 i 1 !
200 2.0z 04 EO6 208 ZA0 212 244 2.6 E15 230 2.2¢ 224 226 238 230 132 134 236 238 240 242 244 46 I48 240 252 :A4 156 258 ZAD
Time (5]

NOTE: Room-in of the first 600ms after radar signal applied.
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Radar signal 5
IEEE 802.11N 20MHz

T
- Radar Signal 2
U// T g b L3
il T4
T3
T2
Qi T3
M Traffic Signal
1 ] ] I i 1 ] i | ] i
80 oo 120 140 16.0 180 w0 220 4.0 260 W/
Time (=)

Channel Maving Begin @ 13713z

Mormal Tramsmissions Complete @ 13 906=
Channel Maving Complste @ 2317635
Channel Moving Time Limit @& 23.713s

- T : Channel Move Time : 1004895 (0.0005 ON)
- T 2 182.434ms (0.000= ON)
- T2 : 9.857= (0.000s OK)

Noise Floor

400

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

™

Radar Signal

Noise Floor
—a i
137 137 138 138 138 138 138 134 1389 138 138 139 140 140 140 140 140 141 144 141 141 141 142 142 142 142 142 143 143 143143
Time (5]

: Channel Moving Begn @ 18.713s
T2
T3
T4:

T3-
T2 -
T3-

Mormal Transmissions Complete @ 13.9068s
Channel Moving Complete @ 23,763
Channel Moving Time Limit @ 237135

M1 : Channel Move Time : 10.043s((0.000s Ok
1 : 192 434ms (0.000= ON)
T2:9.857s (0.000s OM)

NOTE: Room-in of the first 600ms after radar signal applied.
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Radar signal 6
IEEE 802.11N 20MHz

T1 : Channel Moving Begin @ 2.000s

T2 Mormal Transmissions Qomplete @ 2 200s
. T3 Channel Moving Complete @ 2240
Radar Signal W T4 Channel Moving Time Limt @ 12 000

T3 - T1 | Channel Move Time : 239.877ms (2.978ms ON)
T2 - T1 7 200.000ms (2.583ms ON)
Traffic Signal T3 - T2 39.677ms (395.000us OH)

TS
[

1
0.00

‘ “ Noise Floor

Ly 1 | falalnlelel dhalalaftutulel fplalotelielieel inllefulalabrts fubelelebefuboly iifaluinbuieiel mlaiulefeffui sl yiaifaiaiied el ifeleiaiaiyiote mipieeaiviois i _alaluibyl shyletgiabylule] sisiiiyiaiel delalaipieiaiey Sefubgivisisigh bylfulyiaiabyiel
1 i
1.00 2.00

1 1 1 | 1 | 1 ] 1 | |
3.00 4.00 6.00 7.00 8.00 9.00 0.0 1.0 12.0 12.0 14.0 15.0 16.0 17.0 180 19.0 200
Time (=)

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes
the data transmission time of 200ms from T1. T3 denotes the end of Channel Move Time. T4
denotes the 10 second from T1 to observe the aggregate duration of transmissions.

T1 : Channel Moving Begin @ 2 D00s

T2 Mormal Transmissions Complete @ 2.200s
T3 : Channel Moving Complete @ 2. 240=

T2 L T4 : Channel Moving Time Limit @ 12 000s

Radar Signal

T3 - [T1: Channel Move Time : 289.877ims (2.978ms OM)
T2 - 11 : 200.000ms (2.583ms Qh)
T3 -T2 38.877ms (395.000us ON)

Noise Floor

1 I | | I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 1 |
200 20r 204 OGO 208 2100 212 214 26 @ 2200 1% 224 RIG 2R 230 232 134 36 238 240 24 44 T46 2748 JAD 267 264 2AR 24AB ZAD

Time (=)

NOTE: Roome-in of the first 600ms after radar signal applied.
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6.2.6 NON-OCCUPANCY PERIOD

Associate test:

During the 30 minutes observation time, UUT did not make any transmissions on a
channel after a radar signal was detected on that channel by either the Channel
Availability Check or the In-Service Monitoring.

1) EUT (Client) links with master on 5500MHz.

Waveform of EUT links up with Master
® ‘RBW 1 MHz Marker 1 [T1 ]

. M

00000

SSSSSSSSS

2) Client plays specified files via master.

Waveform of transmission

® ker 1 [T1 ]
“VBW 3 MHz 63.64 dBm
Ref -10 dBm “Att 0 dB “SWT 20 ms 5.475000000 GHz
-10
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3) Radar signal 1~6 are applied to the Master device and WiFi traffic signal stop
immediatedly.
Radar signal applied to the master and traffic stopped as described in section
6.2.5.

4) 5500MHz has been monitored in 30 minutes period. In this period, no any
transmission occurs.

Plot of 30minutes period

802.11an 20M

o-
i T
15— Traffic Signal

%

Moise floor of measrgmeit s

Bl— s 4r ik RO PR PR WPRT Y TP RTINS ) BT RTHL DY O (1 Pt L Lrpadd Al bbb . TR Y i i P TTIaN .

5

[ !

D000 0z:00 0400 08:00 0800 10:00 1Z:00 1400 1600 1500 20:00 2200 24:00 26:00 25:00 30000 3Z:00 3400 36:00 3800 40:01
Time:

NOTE: Test setup are shown on Test set up photo. Pdf

6.2.7 UNIFORM SPREADING

The intention of the uniform spreading is to provide, on aggregate, a uniform loading
of the spectrum. The EUT using the DFS bands 5250 to 5350MHz and 5470 to 5725
MHz channels so that the probability of selecting a given channel shall be the same
for all channels.

The EUT will select channel by random mode and mark this channel after detecting
radar signal, so that will select unused channel by random mode.

6.2.8 TRANSMIT POWER CONTROL (TPC)

According to FCC 15.407(h)(1) the TPC mechanism is not required for system with an
E.l.LR.P. of less 500mW
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7. TESTING LABORATORIES INFORMATION

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,
were founded in 1988 to provide our best service in EMC, Radio, Telecom and
Safety consultation. Our laboratories are accredited and approved according to
ISO/IEC 17025.

Copies of accreditation and authorization certificates of our laboratories
obtained from approval agencies can be downloaded from our web site:
www.adt.com.tw/index.5.phtml. If you have any comments, please feel free to
contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Telecom Lab:
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.adt.com.tw

--END---
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