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8.1.6. Test Set Up:
Block Diagram(s) of Test Setup

Setup for Conducted Measurements where the EUT is the Master with injection of Radar Test
Waveforms at the Master.

Radar Test
Signal Generator

____________________________ .
|
|
I _\Way 1
: uuT
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| 802.11a/b/gin Equipment - FCC MPEG
”|  Access Point Controller with Source
Miltope OS
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Declared minimum antenna gain 0 dBi.

Radar receive signal level = -62 dBm + minimum antenna gain + 1 dB = -61 dBm

=-62+0+1

Radar receive signal level =-61 dBm

Measurement Results - Dynamic Frequency Selection (DFS)

Ambient conditions.
Temperature: 17 to 23 °C

Radio parameters.

Test methodology: Conducted
Device Type: Master
Transmit Power: Maximum

Relative humidity: 31 to 57%

Pressure: 999 to 1012 mbar
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8.2.

8.2.1. UNII Detection Bandwidth:

Dynamic Frequency Selection (DFS) Test Results

All UNII channels for this device have identical channel bandwidths and DFS testing was
completed on channel 5,500 MHz (802.11a) and 5510MHz (HT40).

The generating equipment is configured as shown in the Conducted Test Setup above. A
single Burst of the short pulse radar Type 1 through 6 was produced at 5500 MHz (802.11a)
and 5510 MHz (HT40) at a level of -61 dBm. The EUT is set up as a standalone device (no

associated Client and no traffic).

A single radar Burst is generated for a minimum of 10 trials, and the response of the EUT is
noted. The EUT must detect the Radar Waveform 90% or more of the time.

The radar frequency is increased in 1 MHz steps, repeating the above test sequence, until the

detection rate falls below 90%.
equal to 90% is denoted as Fy,.

The highest frequency at which detection is greater than or

The radar frequency is decreased in 1 MHz steps, repeating the above test sequence, until
the detection rate falls below 90%. The lowest frequency at which detection is greater than or

equal to 90% is denoted as F,.

The U-NII Detection Bandwidth is calculated as follows:

U-NII Detection Bandwidth = Fy — F|

The U-NII Detection Bandwidth must be at least 80% of the EUT transmitter 99% power

Table of results are continued on the next page.
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EUT Frequency= 5500 MHz

Detection Bandwidth results for EUT in 11a mode

(Detection = v, No Detection = 0)

Radar Frequency (MHz) (1|2 |3 [(4|5|6(7|8]|9 |10 | Detection Rate (%)
17 %
-16 %
-15 %
-14 %
-13 %
-12 %
-11 0|0 0%
-10 NN N[NV [N N[NV A 100%
-9 NIV N[NV NNV V] A 100%
-8 VNN V][NV N] A 100%
-7 NN N[NV N[N V] A 100%
-6 NNV VN[N N[N V] 100%
-5 VNN V][NV N 100%
-4 NNV N N[NV V] A 100%
-3 NNV VN[N N[N V] 100%
-2 NI NN NN NNV V] A 100%
-1 NIV N[NV NNV V] A 100%
FO VNN VNN [NV V] N 100%
+1 NN N[NV N[N V] A 100%
+2 NNV VN[N N[N V] 100%
+3 VNN V][NV N 100%
+4 NNV N N[NV V] A 100%
+5 NNV VN[N N[N V] 100%
+6 NI NN NN NNV V] A 100%
+7 VI NN VN[N V[NV A 100%
+8 NNV N N[NV V] A 100%
+9 NIV VNN N[N V] 100%
+10 NI NN NN NNV V] A 100%
+11 0|0 0%
+12 %
+13 %
+14 %
+15 %
+16 %
+17 %

Detection Bandwidth = Fy-F = 5590-5510 = 21 MHz

EUT 99% Bandwidth = 16.733 MHz (ref. bandwidth channel 5500 MHz)

16.733 MHz *80% = 13.3864MHz

For each frequency step the minimum percentage detection is 90%
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HT-40 Detection Bandwidth results for EUT in HT-40 mode (Part 1 of 2)

EUT Frequency= 5510 MHz HT40 (Detection = v, No Detection = 0)

Radar Frequency (MHz) (1|2 |3[(4|5|6 |7 |8]|9 |10 | Detection Rate (%)
-22
-21 VIV]o[V]|oO
-20 VNN NN VNN NN 100%
-19 VIV VNV NV NN 100%
-18 VNN NN VNN NN 100%
-17 VNN NIV VNN NN 100%
-16 VNN NN VNN A 100%
-15 VNN NN VN NN 100%
-14 VN[V VNV NV NN 100%
-13 VNN NN VNN A 100%
-12 VNN NN VNN NN 100%
-11 VIV V[V VNV NN 100%
-10 VNN NN VNN NN 100%
-9 VNN NIV VNN NN 100%
-8 VIVIVIVIVIV VNN 100%
-7 VIVIVIVIVIVIVIVIN AN 100%
-6 VIVIVINIV VNNV N 100%
-5 VIVIVIVIVIVIVIVIN AN 100%
-4 VNN NN VNN NN 100%
-3 VIVIVINIV VNNV Y 100%
-2 VIVIVIVIVIVIVIVINAN 100%
-1 VNNV V[V V[N Y 100%
Fo VINININ IV VININN] A 100%
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HT-40 Detection Bandwidth results for EUT in HT-40 mode (Part 2 of 2)

EUT Frequency= 5510MHz HT40 (Detection = v, No Detection = 0)

Radar Frequency (MHz) |12 |3]|4(5|/6|7(8]9 |10 | Detection Rate (%)
Fo VNIV N VN VNN 100%
+1 VIVIVIVIVIVIVIVIN AN 100%
+2 VIVIVIVIVIV VNIV A 100%
+3 VI VIV VNNV 100%
+4 VIVIVIVIVIVIVIVIN A 100%
+5 VNIV N VNV NN 100%
+6 VIVIVIVIVIVIVIVIN A 100%
+7 VN[V NN VNV V]V 100%
+8 VIVIVIVIVIV VNN AN 100%
+9 VIVIVIVIVIVIVIVIN AN 100%
+10 VIVIVIVV VNNV 100%
+11 VIVIVIVIVIVIVIVIN A 100%
+12 VNIV N VNN NN 100%
+13 VIVIVIVIVIV VNIV AN 100%
+14 VIVIVIVIVIVIVIVINA 100%
+15 VNIV N VNN NN 100%
+16 VIVIVIVIVIV VNIV A 100%
+17 VIVIVIVIVIVVIVIN A 100%
+18 VI N[NNIV VNN ] A 100%
+19 VIVINVIVIV NNV NN 100%
+20 VNV NV VNV V] Y 100%
+21 ojofo

Detection Bandwidth = Fy-F| = 5590-5530 = 41 MHz

EUT 99% Bandwidth = 36.473 MHz (ref. bandwidth channel 5510 MHz)

36.473 MHz *80% = 29.178 MHz

For each frequency step the minimum percentage detection is 90%
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8.2.2. Initial Channel Availability Check Time

This test verifies that the EUT does not emit pulse, control, or data signals on the
test Channel until the power-up sequence has been completed and the U-NII
device checks for Radar Waveforms for one minute on the test Channel. This test
does not use any Radar Waveforms.

The U-NII device is powered on and setup to operate at 5,495 MHz for 802.11a
and 5505 MHz for 802.11n HT40 testing. At the same time the EUT is powered
on, the spectrum analyzer is set for zero span with a 1 MHz resolution bandwidth
at 5,495 & 5505 MHz with a 250 second sweep time. The analyzer’'s sweep will be
started the same time power is applied to the U-NII device.

The EUT should not transmit any pulse or data transmissions until at least 1
minute after the completion of the power-on cycle.

The first red marker line shown on the following plot denotes the instant when the
EUT starts its power-up sequence i.e. Ty (as defined within the FCC’s MO&O 06-
96 Normative Reference 2 ). The power-up reference Ty is determined by the time
it takes for the EUT to start “beaconing” i.e. initial beacon — 60 secs = end of
power-up.

The Channel Availability Check Time commences at instant Tp and will end no
sooner than Ty + 60 seconds.
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Initial Channel Availability Check Time during power up of EUT
11a mode Ch 5,495 MHz Power On = 107.214 Seconds

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi -110.53 dBm VBW 1 MHz
-40 dBm 47 .214429 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.53 dBnm
47.214429 s
-5 VZIITL] —109.79 dBn
53.214429 s
-6 V3|[T1] -11Q0.47 dBm
101.214429 s
Val[T1] -99.01 dBnm
-7 107.214429 s
-8

Center 5.495 GHz

Date: 19.NOV.2010

10:37:29
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Initial Channel Availability Check Time during power up of EUT
11n HT-40 mode Ch 5,505 MHz Power On = 125.250 Seconds

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI -110.66 dBm VBW 1 MHz
-40 dBm 65.250501 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.66 dBnm
65.250501 s
-5 Vo ITI] —T1Q.28 dBn
71.250501 s
-6 V3|[T1] -110.80 dBm
119.250501 s
Val[T1] -90Q.52 dBn
-7 125.250501 S
-8

Center 5.505 GHz

Date: 19.NOV.2010

09:37:35
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8.2.3. Radar Burst at the Beginning of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar Burst with a level equal
to the DFS Detection Threshold (-61 dBm) occurs at the beginning of the Channel
Availability Check Time.

A single Burst of short pulse of radar Type 1 will commence within a 6 second
window starting at Ty (first red marker line on the following plot).

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of emissions at 5,495 MHz (802.11a mode) &
5505 MHz (802.11n HT40 mode) will continue for 2.5 minutes after the radar burst
has been generated.
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Channel Availability Check Time at the start of the 60 second Check Time
11a mode Ch 5,495 MHz

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI -110.61 dBm VBW 1 MHz
-40 dBm 47 .214429 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.61 dBm
47.214429 s
-5 Vo ITI] —T1Q.5T dBn
53.214429 s
-6 V3|[T1] -11Q0.42 dBm
101.214429 s
Val[T1] -11Q.70 dBm
-7 107.214429 s
-8
-9
-10

Center 5.495 GHz 25 s/

Date: 19.NOV.2010 10:51:24
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Channel Availability Check Time at the start of the 60 second Check Time
11n HT-40 mode Ch 5,505 MHz

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI -110.72 dBm VBW 1 MHz
-40 dBm 65.250501 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.72 dBm
65.250501 s
-5 VoI TITII —T09.82 dBn
71.250501 s
-6 V3|[T1] -110.31 dBm
119.250501 s
Va4|[T1] -11Q.43 dBn
-7 125.250501 S
-8
-9
-10

Center 5.505 GHz 25 s/

Date: 19.NOV.2010 09:53:10
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8.2.4. Radar Burst at the End of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar Burst with a level equal
to the DFS Detection Threshold occurs at the end of the Channel Availability
Check Time.

A single Burst of short pulse of radar type 1 will commence within a 6 second
window starting at To+ 54 seconds. The window will commence at marker 2 and
end at the red frequency line T».

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported.
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Channel Availability Check Time at the end of the 60 second Check Time
11a mode Ch 5,495 MHz

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI -110.56 dBm VBW 1 MHz
-40 dBm 47 .214429 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.56 dBnm
47.214429 s
-5 Vo ITI] —T1Q-.23 dBn
53.214429 s
-6 V3|[T1] -110.59 dBm
101.214429 s
Val[T1] -11Q0.73 dBm
-7 107.214429 s
-8
-9
-10

Center 5.495 GHz 25 s/

Date: 19.NOV.2010 10:44:15
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Channel Availability Check Time at the end of the 60 second Check Time
11n HT-40 mode Ch 5,505 MHz

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI -110.56 dBm VBW 1 MHz
-40 dBm 65.250501 s SWT 250 s unit dBm
-4
-30 dB| Offset vi1|[T1] -110.56 dBnm
65.250501 s
-5 VoTITT] —11Q.89 dBn
71.250501 s
-6 V3|[T1] -109.88 dBm
119.250501 s
Val[T1] -110.68 dBm
-7 125.250501 S
-8
-9
-10

Center 5.505 GHz 25 s/

Date: 19.NOV.2010 10:23:38
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8.2.5. In-Service Monitoring for Channel Move Time, Channel Closing Transmission

Time and Non-Occupancy Period
FCC §15.407(h)(2)(iii)

The steps below define the procedure to determine the above mentioned
parameters when a radar Burst with a level equal to the DFS Detection Threshold
is generated on the Operating Channel of the U-NII device.

A U-NII device operating as a Client Device will associate with the EUT (Master).
The requisite MPEG video file (“TestFile.mpg” available on the NTIA website at the
following link http://ntiacsd.ntia.doc.gov/dfs/) is streamed from the master device
(AP) to the client.

Channel Closing Transmission Time - Measurement

A Type 1 waveform was introduced to the EUT, from which a 12 second
transmission record was digitally captured, collecting nearly 250M samples of data,
which included in excess of 600 ms of pre-trigger data. This Type 1 waveform had
an integral marker built into its construction, marking the start of the radar
waveform play, which directly triggered the PXI digitizer’s data capture via the PXI
backplane trigger bus.

The test system was set-up to capture all transmission data for access point
events above a threshold level of -50 dBm. The test equipment time stamps all
captured events with respect to Ty (zero time indicating the start of the
measurements sequence) starting the 612.1 ms pre-trigger period followed by the
radar type 1 burst period.

Radar (Type 1) Pre-trigger period 612.1 ms

Type 1 burst period 25.7 ms

Channel Closing Transmission Time starts immediately after the last radar pulse is
transmitted i.e. 637.8 ms after the start of the trace capture period.
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Therefore, pulses seen after this 637.8 ms boundary are identified and totaled to
provide an aggregate total of transmissions in order to determine whether the EUT
is compliant with the Channel Closing Transmission Time requirements as
described in MO&O FCC 06-96. In this case, it was found that an aggregate total
of 0.00 ms of transmission time accrued. This value is found at the right hand
side at the foot of the following plot (10s Total).

Channel Closing Transmission Time 5500 MHz (802.11a) = 0.00 mSecs (limit 260
mSecs)

Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 0 to 2 seconds

#= feroflex DFS Radar Simulator and Analyzer

File Configure Help
Output Frequency: | 5500 MHz FF On Stimulus Output Path Loss: |00 dBm tkr 2 Route SHB Off
Output Level: |-5.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture W aveform ] Measurement / Analysis 1
Top Of Screer: |0 dBm Sample Fate: |50 MHz Input Level: {0 dBm ARB ™ Single Shot Select ARE File | Mext Page » |
Play © Mo Of Repeats
dB Per Divigion: {10 Capture Duration: [12.0 3: Second(s) Mode ¢ Continuous | |
Matker Infio.
C Start W aveform
W0E1210 sec
-10.00 End %/ avefom
063780 sec
20,00 200mz Boundary
B 0.53780 sec
3000 10z Boundary
10.63780 sec
0%40.00 Agaregates
=
Burst Cnt: 0
_E0.a0 200ms Tatal:
0.000000 sec
son Burst Crit: SR
9.8z Tatal
0.000000 sec
-70.00 ¢
Tatal Crit: SR
10s Tatal:
-G0.00
0.00000 020000 0.40000 0.60000 0.80000 Jpooog - 1.20000 1.40000 150000 1.80000 2.00000 DTS2z
ARE Fie: DfsType! Pl Piil 428Mop 8NoChipB0Msps.aiq Trigger Thieshold: [0 cgm 30 Min Delay Arm| 30 Min End CAC E|
The Platting Function Completed Successfully Flay Capture Auto | Play Capture Manual | Play |
f . L0 PRI 20INSTR soen L L0 PRIZEISEINSTR ick Boot Exit &pnlicati
SigGen: oo oo nst  DIOMZER oo NSTR g&“c £ Booted ;’“ PRRCSION

From the plot above it can be seen that the transmission activity within the 200 mS
window is 0.0 mS (see 200 mS Total). From the following plots which shows all
additional activity within the remained of the 10 sec measurement window it can be
determined that the aggregate transmission is 0.00 mS. This is less than the 60 mS
limit.
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 2 to 4 seconds

#= feroflex DFS Radar Simulator and Analyzer

File Configure Help
Output Frequency: | 5500 MHz FF On Stimulus Output Path Loss: |00 dBm tkr 2 Route SHB Off
Output Level: |-5.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture W aveform ] Measurement / Analysis 1
Top Of Screer: |0 dBm Sample Fate: |50 MHz Input Level: {0 dBm ARB ™ Single Shot Select ARE File | Mext Page » |
Play © Mo Of Repeats
dB Per Divigion: {10 Capture Duration: [12.0 3: Second(s] Mode ¢ Continuous | < Previous Page |
Matker Infio.
C Start W aveform
W0E1210 sec
-10.00 End %/ avefom
063780 sec
20,00 200mz Boundary
B 0.53780 sec
3000 10z Boundary
10.63780 sec
0%40_00 Aggregates
=
Burst Cnt: 0
_E0.a0 200ms Tatal:
0.000000 sec
son Burst Crit: SR
9.8z Tatal
0.000000 sec
-70.00 |
Tatal Crit: SR
10s Tatal:
-G0.00
2.00000 220000 2.40000 2.60000 2.80000 Jpooog 320000 340000 350000 3.80000 4.00000 DTS2z
ARE Fie: DfsType! Pl Piil 428Mop 8NoChipB0Msps.aiq Trigger Thieshold: [0 cgm 30 Min Delay Arm| 30 Min End CAC E|
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 4 to 6 seconds

#= ienoflex DES Radar Simulator and Analyzer
File Configure Help

Dutput Frequency: [5500 MHz RF On Stimulus Output Path Loss: [0.0 dBm Mkr 2 Floute SME Off
Output Level: [-5.5  dBm Continuous 'Wave Digitizer Input Path Loss: (0.0 dBm

Create Mew 'wWaveform  Capture Waveform ] Measurement / Analysis ]

Top OF Screen: |0 dBm Sample Rate: (5.0 MHz Input Level: (0 Em ARE ™ Singls Shot Select ARB File | Next Page > |
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 6 to 8 seconds

#= feroflex DFS Radar Simulator and Analyzer

File Configure Help
Output Frequency: | 5500 MHz FF On Stimulus Output Path Loss: |00 dBm tkr 2 Route SHB Off
Output Level: |-5.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture W aveform ] Measurement / Analysis 1
Top Of Screer: |0 dBm Sample Fate: |50 MHz Input Level: {0 dBm ARB ™ Single Shot Select ARE File | Mext Page » |
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dB Per Divigion: {10 Capture Duration: [12.0 3: Second(s] Mode ¢ Continuous | < Previous Page |
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 8 to 10 seconds

#= feroflex DFS Radar Simulator and Analyzer

File Configure Help
Output Frequency: | 5500 MHz FF On Stimulus Output Path Loss: |00 dBm tkr 2 Route SHB Off
Output Level: |-5.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture W aveform ] Measurement / Analysis 1
Top Of Screer: |0 dBm Sample Fate: |50 MHz Input Level: {0 dBm ARB ™ Single Shot Select ARE File | Mext Page » |
Play © Mo Of Repeats
dB Per Divigion: {10 Capture Duration: [12.0 3: Second(s] Mode ¢ Continuous | < Previous Page |
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11a mode Captured by the Test System - 10 to 12 seconds

#= feroflex DFS Radar Simulator and Analyzer
File Configure Help

Output Frequency: | 5500 MHz FF On Stimulus Output Path Loss: |00 dBm Mkr 2 Route SKB Off
Output Level: |-5.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm

Create New Waveform  Capture W aveform ] Measurement / Analysis 1

Top Of Screer: |0 dBm Sample Rate: (5.0 MHz Input Level: |0 dBm ARB ™ Single Shot Select ARB File | |
Play © Mo Of Repeats
dB Per Divigion: {10 Capture Duration: [12.0 3: Second(s] Mode ¢ Continuous | < Previous Page |
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C Start W aveform
W0E1210 sec
-10.00 End %/ avefom
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20,00 200mz Boundary
B 0.53780 sec
3000 10z Boundary
10.63780 sec
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=
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ARE Fie: DfsType! Pl Piil 428Mop 8NoChipB0Msps.aiq Trigger Thieshold: [0 cgm 30 Min Delay Arm| 30 Min End CAC E|
The Auto Test Function Completed Successfully, Play Capture Auto Play Capture Manual | Play |

. LO: PRIZ:Z20INSTR

i soen L L0 PRIZEISEINSTR : ;
SigGen: FF FI2-11- INGTR Digitizer: R P2 14 INSTR Quick Boot Booted Exit &pplication
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Channel Closing Transmission Time 5510 MHz (802.11n HT40) =
(limit 260 mSecs)

0.00 mSecs

Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 0 to 2 seconds

£z Aeroflex DFS Radar Simulator, and Analyzer
File Configure Help

Output Frequency: | 55053 iHz FF On Stimulus Output Path Loss: (0.0 dBm tkr 2 Route SMB Off
Output Level |-105  dBm Continuous Wave Digitizer Input Path Lozs: |0.0 dBm
Create New \Waveform  Capture Wavetorm ] Measurement / Analysis ]
Top Of Screen:|0 dBm Sample Fate: [5.0 MHz Input Lewvel: |0 dEm ARE  Single Shaot Select ARB File | Mext Page » |
L . Flay " NoOf Repeals
dB Per Division:{10 Capture Duration: [12.0 Elﬁ Second(s] Mode  Continuous | |
arker Info.
o Start W aveform
W0E1210 52
-10.00 End\waveform
063780 sec
20,00 200ms Boundany
0.23720 sec
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=
Eurst Crt:| 0
5000 200ms T otal
0.000000 sec
6000 Burst Crt: EEEER
9.8s Tatal
0.000000 sec
-70.00
Tatal Crt: EEEER
105 Total
-30.00
0.00000 0.20000 0.40000 050000 0000 gpooog 120000 1.40000 160000 1.50000 200000 0.000000 sec
ARB File: DfsTypel PwilPril 428M op18M oChirpEOMsps. aig Trgger Threshald: |60 dBm 30 Min Delay Am | 30 Min End CAC ||Z|
The Plotting Function Completed Successfully, Play Capture Auta | Flay Capture Manual | Play |
. . LO:PHIZ2:IMSTR s L0 PRIZETEIINSTR : :
SigGen: ool ohinsts  DiOZER oo iNsTR guu‘d‘ﬁm Enated EApfectiem

From the plot above it can be seen that the transmission activity within the 200 mS
window is 0.0 mS (see 200 mS Total). From the following plots which shows all
additional activity within the remained of the 10 sec measurement window it can be
determined that the aggregate transmission is 0.00 mS. This is less than the 60 mS
limit.
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 2 to 4 seconds

#= ienoflex DES Radar Simulator and Analyzer

File Configure Help

RF On
ContinLous Wave

Create Mew 'wWaveform  Capture Waveform ] Measurement / Analysis ]

Output Frequency: |5505 MHz
Output Level: [-10.5  dBm

Stimulus Output Path Lozs: (0.0 dBm

tkr 2 Route SMEB OFff

Snap Shot

Digitizer Input Path Loss: (0.0 dBm

The Plotting Function Completed Successfully

Top OF Screen: |0 dBm Sample Rate: (5.0 MHz Input Level: (0 Em ARE ™ Singls Shot Select ARB File | Next Page > |
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Quick Boot Booted
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 4 to 6 seconds

#= feroflex DFS Radar Simulator and Analyzer

File Configure Help
Output Frequency: | 5505 MHz FF On Stimulus Output Path Loss: |00 dBm tkr 2 Route SHB Off
Output Level: |-10.5  dBm Continuous ‘Wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture W aveform ] Measurement / Analysis 1
Top Of Screer: |0 dBm Sample Fate: |50 MHz Input Level: {0 dBm ARB ™ Single Shot Select ARE File | Mext Page » |
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 6 to 8 seconds

#= ienoflex DES Radar Simulator and Analyzer

File Configure Help

RF On
ContinLous Wave

Create Mew 'wWaveform  Capture Waveform ] Measurement / Analysis ]

Output Frequency: |5505 MHz
Output Level: [-10.5  dBm

Stimulus Output Path Lozs: (0.0 dBm

tkr 2 Route SMEB OFff

Snap Shot

Digitizer Input Path Loss: (0.0 dBm

The Plotting Function Completed Successfully

Top OF Screen: |0 dBm Sample Rate: (5.0 MHz Input Level: (0 Em ARE ™ Singls Shot Select ARB File | Next Page > |
Flay © Mo 0f Repeats
dB Per Division:|10 Capture Duration: |12.0 E|i Second(s) Mode ¢ Continuous | < Previous Page |
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LO: PRI2:12:NS TR
RF: FI2:11:INSTR

LO: PRI2:15:INSTR

SigGen: RF: P21 4:INSTR

Digitizer:

Quick Boot Booted

Exit Application
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 8 to 10 seconds

#= ienoflex DES Radar Simulator and Analyzer

File Configure Help

RF On
ContinLous Wave

Create Mew 'wWaveform  Capture Waveform ] Measurement / Analysis ]

Output Frequency: |5505 MHz
Output Level: [-10.5  dBm

Stimulus Output Path Lozs: (0.0 dBm

tkr 2 Route SMEB OFff

Snap Shot

Digitizer Input Path Loss: (0.0 dBm

The Plotting Function Completed Successfully

Top OF Screen: |0 dBm Sample Rate: (5.0 MHz Input Level: (0 Em ARE ™ Singls Shot Select ARB File | Next Page > |
Flay © Mo 0f Repeats
dB Per Division:|10 Capture Duration: |12.0 E|i Second(s) Mode ¢ Continuous | < Previous Page |
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Flay Capture Auto | Flay Capture Manual | Flay |

LO: PRI2:12:NS TR
RF: FI2:11:INSTR

LO: PRI2:15:INSTR

SigGen: RF: P21 4:INSTR

Digitizer:

Quick Boot Booted

Exit Application
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
11n HT-40 mode Captured by the Test System - 10 to 12 seconds

#= ienoflex DES Radar Simulator and Analyzer

File Configure Help

RF On
ContinLous Wave

Create Mew 'wWaveform  Capture Waveform ] Measurement / Analysis ]

Output Frequency: |5505 MHz
Output Level: [-10.5  dBm

Stimulus Output Path Lozs: (0.0 dBm

tkr 2 Route SMEB OFff

Snap Shot

Digitizer Input Path Loss: (0.0 dBm

Top Of Screen:|0 dBm Sample Rate: (5.0 MH=z

The Auto Test Funclion Completed Successfully

Input Lewvel: (0 dBm

Flay © Mo 0f Repeats
dB Per Division:|10 Capture Duration: |12.0 E|i Second(s) Mode ¢ Continuous | < Previous Page |
tarker Info.
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-10.00 End W aweform
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=
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50,00 200ms Total
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9.8z Total:
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£RE File: DfsTypel PurlPril 428M op1 BN aChirpBMsps. aiq Trigger Theshold: [50 dgm 20 Min Delay Am | 20 Min End CAC |E|
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Play Capture Auto | Play Capture Manual | Flay |
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LO: PRI2:15:INSTR

SigGen: RF: P21 4:INSTR

Digitizer:

Quick Boot Booted

Exit Application
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30 Minute Non-Occupancy Period

The EUT is monitored for more than 30 minutes following the channel close/move time to

verify no transmissions resume on this Channel.

30 Minute Non-Occupancy Period Type 1 Radar

11a mode Ch 5,500 MHz

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
Ref Lvi -63.74 dBm VBW 1 MHz
-40 dBm 68.136273 s SWT 2000 s unit dBm
-4
-30 dB| Offset v1|[T1] -63.74 dBm
68.136273 s
-5 AT(TTII —34.98 dB
1.800000 ks
_6 1
Y
-7
-8

Center 5.5 GHz

11.NOV.2010 13:18:45

Date:
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30 Minute Non-Occupancy Period Type 1 Radar
11n HT-40 mode Ch 5,505 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Re¥f Lvi -67.40 dBm VBW 1 MHz
-40 dBm 76.152305 s SWT 2000 s unit dBm
-4
-30 dB| Offset vi [T1] —67.40 dBm
76.152305 s
-5 AT[TTII —37.8T dB
1.800000 ks
-6
1
A\ 4
-7
-8

Center 5.505 GHz 200 s/

Date: 19.NOV.2010 09:14:24
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8.2.6. Verification of Non-Operation in the weather radar band 5600 — 5650 MHz

The nMAP does not operate in the weather radar band 5600 — 5650 MHz.

The emissions levels were measured with the EUT in both 11a and HT-40 modes transmitting
on the channels closest to the band edges of the 5600 — 5650 MHz band to verify compliance.

5600 — 5650 MHz Lower Band Edge
11a mode Ch 5,580 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvI -2.35 dBm VBW 300 kHz
20 dBm 5.58234469 GHz SWT 20 s unit dBm
2
30 dB| Offset Y1 [T1] _2.35 dBn
5.58234469 GHz
1 ALLTLII —40.52 dB
17.65531062 MHz
1
D1 -2 |35 ,&8Bm
_1 L‘\
D2 |-17.65 dBL-

F1

Start 5.57 GHz

Date: 19.NOV.2010 11:29:12

8 MHz/

Stop 5.65 GHz
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5600 — 5650 MHz Upper Band Edge
11a mode Ch 5,660 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB

Ref LvI -5.10 dBm VBW 300 kHz
20 dBm 5.66509018 GHz SWT 20 s unit dBm
2 30 dB| Offset Y1 [T1] -5.10 dBn
5.66509018 GHz
1 ATTTTII —76.63 dB

-15.09018036 MHZ

o ey {AMWUM

-2
D2 (-25.1 dBm ] \

%4 R
P

-5
-6
-7
F1
-8
Start 5.6 GHz 7 MHz/ Stop 5.67 GHz
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5600 — 5650 MHz Lower Band Edge
11n HT-40 mode Ch 5,560 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -8.25 dBm VBW 300 kHz
20 dBm 5.54106212 GHz SWT 20 s unit dBm
2
30 dB| Offset vYi|[T1] -§.25 dBnj
5.54106212 GHz
1 ATLTII —39.71 @B
538.93787)575 MHZ
1
1o P 8RS dBmry
-2
LDz -28.25 dBm \
-3 |
M“ .,,MAI,A.-L PWTTPYON | PR P T TR N R YW
5 et by
-6
-7
F1
-8
Start 5.53 GHz 12 MHz/ Stop 5.65 GHz
Date: 19.NOV.2010 11:38:07
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5600 — 5650 MHz Upper Band Edge
11n HT-40 mode Ch 5,670 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -7.55 dBm VBW 300 kHz
20 dBm 5.67881764 GHz SWT 20 s unit dBm
2
30 dB| Offset V1| [T1] _7.55 dBn
5.67881764 GHZ
1 ATTITII —30.20 dB
-28.81763527 MHZ
1
I D1 -7.55 dBm
-1 . LHH
_2 r“)
D2 |-27 .55 dBm } \
_3 | |
/ \
’ f\er’ |
s MNMMMWMM»WMM
-6
-7
F1
-8
Start 5.6 GHz 9 MHz/ Stop 5.69 GHz
Date: 19.NOV.2010 11:41:24
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8.2.7. Statistical Performance Check

The steps below define the procedure to determine the minimum percentage of
detection when a radar burst with a level equal to the DFS Detection Threshold is
generated on the Operating Channel of the U-NII device.

A U-NII device operating as a Client Device will associate with the UUT (Master) at
5,500 MHz in 11a mode and 5510 MHz in 11n HT-40 mode. Stream the MPEG
test file from the Master Device to the Client Device on the selected Channel for
the entire period of the test.

The Radar Waveform generator sends the individual waveform for each of the
radar types 1-6. Statistical data will be gathered to determine the ability of the
device to detect the radar test waveforms. The device can utilize a test mode to
demonstrate when detection occurs to prevent the need to reset the device
between trial runs. The percentage of successful detection is calculated by:

Total # of detections + Total # of Trials x 100 = Probability of Detection

The Minimum number of trails, minimum percentage of successful detection and
the average minimum percentage of successful detection are found in the Radar
Test Waveforms section.
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Verification of Detection 5500 MHz 11a mode

Trial #

Detection = v, No Detection = 0

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

OO INO| | WINI—

27

28

29

30

< |2 |2 |2 |2 |2 |2 |2 2 |0|0|l || |2 (2 (2|2 |2 |2 |2 |L|L|L|L |2 |2 |2 (2 (2

O[22 (2 (2|22 |2 |02 |2 |02 (20|22 |0|2|0|2X2 0|2 |2 (2 (2 (2 (2|2 |2 |2

2 |2 |0 |2 |0 |00 |l |l ||| |2 |2 |2 (2|2 |0 |2 |2l |2l |2 |2 | |2 |2 (<2 (2]

2|0 | |2 |0 |2 |2 |02 (2 (2|0l |2 |2 |2 |2 |2 |2 0000l 0|l |l |2 |2 |2

2 |2 |2 |2 |00 |2 (2|2 |2 |00 | |2 (2. (2|02 |2 |0|Ll ||| |2 |2 |2 (<2 (2

2|2 || |2 |2 |00 (2 (2|10l |2 |2l |2 |2 |2 |2 (2 (2 (2 (2 2|2 |2 |2 |2 O

Detection
Percentage

93.3%
(>60%)

80%
(>60%)

83.3%
(>60%)

70%
(>60%)

80%
(>80%)

86.6%
(>80%)

In addition an average minimum percentage of successful detection across all four Short
pulse radar test waveforms is required and calculated as follows;
(Pd1 + Pd2 + Pd3 + Pd4) /4 = (93.3% + 80% + 83.3% + 70%) / 4 = 81.65 % (> 80%)
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Verification of Detection 5510 MHz HT40 mode

Trial #

Detection = v, No Detection = 0

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

OO |INO| | WINI=

27

28

29

30

2|2 ||| |2 |0l |l (L |2 2|2 |2 |0 |2 |2 (<L (L |2 (2 (2|2 |2 |2 |2 |2 |2

2 ||| |02 |2 (2 (2|0l (L 2|2 |2 |2 |2 |2 |22 (2 0L (L |2 |2 |0 |2 |2

2 |2 |02 |2 |2 |0l |2 |2 |0|l | |2 |2 |2 (2|2 |2 |2 |2 |L |2 |00l |2 |2 (<2 (2

2 |2 |2 |0 (2|2 (2|2 0|00 (2|2 |2 |2 |2 |2 |2 /0|2 (2|02 |2 (2 |0l |2

2|2 |2 |2 |2 |0 | |2 |2 |2 |2 0|l |2 |0 |2 |22 /00l (L |2 |2 |2 |2 |2 |2

2 ||| |2 |2 |0 (2 (2 (2|2 0|l |2l |2 |2 |0k (2 (2 (2 (2 2|2 |2 |2 |2 |2 |2

Detection
Percentage

93.3%
(>60%)

86.7%
(>60%)

83.3%
(>60%)

76.7%
(>60%)

83.3%
(>80%)

90%
(>80%)

In addition an average minimum percentage of successful detection across all four Short
pulse radar test waveforms is required and calculated as follows;
(Pd1 + Pd2 + Pd3 + Pd4) /4 = (93.3% + 86.7% + 83.3% + 76.7%) / 4 = 85 % (> 80%)
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Measurement Uncertainty Time/Power
Measurement uncertainty
- Time 4%
-  Power 1.33dB

Traceability

Test Equipment Used

0072, 0083, 0098, 0116, 0132, 0158, 0313, 0314,

0328, 0329

0193, 0223, 0252, 0253, 0251, 0256,
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9. PHOTOGRAPHS

9.1. RF Conducted Test Set-up
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9.2. Test Instrumentation

&5
|
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9.3. Radiated Emission Testing
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9.4. Dynamic Frequency Selection Test Set-Up

General DFS Test Setup
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DFS Test Equipment
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10. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0134 Amplifier Com Power PA 122 181910
0158 [oarometer Control Co. 4196 E2846
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax  |UFAZIOADD787 209089-001
0312 3m SMA Cable Micro-Coax A st 181 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30dB N-Type ARRA N9444-30 1623
Attenuator
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics - 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -- -
0338 Antenna Sunol Sciences JB-3 A052907
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