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E4 QuieTek Report No. 099S059R-DFS-US-P08V01

1. GENERAL INFORMATION

1.1. EUT Description

Product Name 802.11a/b/g/n WLAN Module
Trade Name Roku

FCC ID. TC2N1101

Model No. 95.0209T02

DFS Frequency Range  |5250-5350MHz, 5470-5725MHz

Number of Channels 802.11a/n-20MHz : 15 ; 802.11n-40MHz: 9

Data Rate 802.11a/n-20MHz: 6 - 135Mbps ; 802.11n-40MHz: up 270Mbps
Channel Control Auto
Type of Modulation 802.11a/n: OFDM
BPSK, QPSK, 16QAM, 64QAM
Antenna type PIFA (Fixed)
Peak Antenna Gain 5.2dBi
Statement:

Information regarding the parameters of the detected Radar Waveforms is not available to the end user.

802.11a/n-20MHz Center Working Frequency of Each Channel:

Channel Frequency  Channel Frequency  Channel Frequency Channel Frequency
Channel 52: 5260 MHz Channel 56: 5280 MHz Channel 60: 5300 MHz Channel 64: 5320 MHz
Channel 100: 5500 MHz Channel 104: 5520 MHz Channel 108: 5540 MHz Channel 112: 5560 MHz
Channel 116: 5580 MHz Channel 120: 5600 MHz Channel 124: 5620 MHz Channel 128: 5640 MHz
Channel 132: 5660 MHz Channel 136: 5680 MHz Channel 140: 5700 MHz N/A N/A

802.11n-40MHz Center Working Frequency of Each Channel:

Channel Frequency  Channel Frequency  Channel Frequency Channel Frequency
Channel 38: 5190 MHz Channel 46: 5230 MHz Channel 54: 5270 MHz Channel 62: 5310 MHz
Channel 102: 5510 MHz Channel 110: 5550 MHz Channel 118: 5590 MHz Channel 126: 5630 MHz
Channel 134: 5670 MHz

Test Mode  [Mode 1: Transmitter (802.11n-20BW)
Mode 2: Transmitter (802.11n-40BW)
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1.2.

1.3.

Standard Requirement

FCC Part 15.407:

U-NII devices operating in the 5.25-5.35 GHz band and the 5.47-5.725 GHz band shall
employ a TPC mechanism. The U-NII device is required to have the capability to operate at
least 6 dB below the mean EIRP value of 30dBm. A TPC mechanism is not required for
systems with an E.I.R.P. of less than 500mW.

UNII Device Description

The UUT operates in the following band:
1. 5250-5350 MHz
2. 5470-5725 MHz

The UUT is a Client Device that does not have radar detection capability and ad-hoc function.
The highest gain antenna assembly utilized with the EUT has a maximum gain of 5.2dBi in
5GHz frequency band. The 50-ohm Tx/Rx antenna port is connected to the test system to
perform conducted tests. TPC is not required since the maximum EIRP is less than 500mW
(27dBm).

The UUT utilizes 802.11a/b/g/n IP based architecture. Two nominal channel bandwidths, 20
MHz and 40MHz are implemented.

WLAN traffic is generated by streaming the video file “TestFile.mp2” from the Master device
to the Slave device in full motion video mode using the “Nero Show Time 3” with the V3.0.1.3
Codec package.

The master device is a NETGEAR 802.11a/b/g/n Access Point. The NETGEAR Access Point
FCC ID: PY308100078.

The UUT is a client device without radar detection therefore the interference threshold level is
not required.

Statement: Information regarding the parameters of the detected Radar Waveforms is not
available to the end user.
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1.4.

1.5.

Test Equipment

Dynamic Frequency Selection (DFS) / AC-6

Instrument Manufacturer  |Type No. Serial No Cal. Date
Signal Analyzer Agilent NO010A MY48030495 Apr, 23, 2009
Vector Signal Generator Agilent E4438C MY49070137 Apr, 02, 2009
Instrument Manufacturer Type No. Serial No
Splitter/Combiner (Qty: 2) Mini-Circuits ZFRSC-123-S+ SN331000910
ATT (Qty: 2) Mini-Circuits 15542 30912
ATT (Qty: 2) Mini-Circuits 15542 30909
Access Point NETGEAR WNDR?3300 1SL2827004C78
Notebook PC Dell M65 20503381024
Notebook PC HP HP541 CNUB476RVZ
RF Cable (Qty: 4) GORE C86 N/A
Software Manufacturer Function
Agilent Signal Studio for Pulse| ) )
o Agilent Radar Signal Generation Software
Building V1.3.13.0
Agilent DFS_TEST V1.0.0.73 |Agilent Radar Signal Generation Software
Nero Show Time 3 Nero Multimedia Player
Test Setup
Radar Test O
Signal Generator Master
Qutput 2
Q
Lw 2Wey 2-Wey
Splitter/ Splitter/
—l AT d8 | Combiner Combiner
O O Spectrum
uut Analyzer
(Client) (with 10 B internal
Attenuation)
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1.6. Limits

According to §15.407(h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT
PROCEDURES FOR UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE
DEVICES OPERATING IN THE 5250-5350 MHz AND 5470-5725MHz BANDS
INCORPORATING DYNAMIC FREQUENCY SELECTION".

Applicability of DFS requirements prior to use of a channel

Requirement

Operational Mode

Client (without radar

Bandwidth

Master Client (with radar detection) .
detection)
Non-Occupancy Period | Yes Yes Yes
DFS Detection ]
Yes Yes Not Required
Threshold
Channel Availability ] ]
) Yes Not Required Not Required
Check Time
Uniform Spreading Yes Not Required Not Required
U-NII Detection )
Yes Yes Not Required

Applicability of DFS requirements during normal operation

Operational Mode

Requirement Client (with radar Client (without radar
Master i .
detection) detection)
DFS Detection ]
Yes Yes Not Required
Threshold
Channel Closing
o ) Yes Yes Yes
Transmission Time
Channel Move Time Yes Yes Yes
U-NII Detection )
) Yes Yes Not required
Bandwidth
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Interference Threshold value, Master or Client incorporating In-Service Monitoring

Maximum Transmit Power

Value (see note)

> 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.

DFS Response requirement values

Parameter Value

Non-Occupancy Period 30 Minutes
Channel Availability Check Time 60 Seconds
Channel Move Time 10 Seconds

Channel Closing Transmission Time

200 milliseconds + approx. 60 milliseconds over
remaining 10 seconds period
(See Notes 1 and 2)

follows:

transmission.

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

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 seconds period defining the radar

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 facilitating channel
changes (an aggregate of approximately 60 milliseconds) during the remainder of the 10 seconds period.
The aggregate duration of control signals will not count quiet periods in between transmissions.
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Short Pulse Radar Test Waveforms

Minimum
Pulse Width Percentage of | Minimum
Radar Type PRI (usec) Pulses .
(usec) 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

A minimum of 30 unigue waveforms is required for each of the short pulse radar type 2 through 4.
For short pulse radar type 1, then same waveform is used a minimum of 30 times. If more than 30
waveforms are used for short pulse radar type 2 through 4, then each additional waveform must also
be unique and not repeated from the previous waveforms. The aggregate is the average of the
percentage of successful detections of short pulse radar type 1-4.

Long Pulse Radar Test Signal

Minimum
Pulse Chirp Percentage o
Radar Pulses Per ] ] PRI Minimum
Bursts Width Width of .
Waveform Burst (usec) Trials
(usec) (MH2z) Successful
Detection
5 8-20 1-3 50-100 5-20 1000-2000 | 80% 30

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the long
pulse radar test signal. If more than 30 waveforms are used for the long pulse radar test signal, then each
additional waveform must also be unique and not repeated from the previous waveforms.

Frequency Hopping Radar Test Signal

Radar Pulse PRI Hopping Pulses Per | Hopping Minimum | Minimum
Waveform | Width (usec) Sequence | Hop Rate (kHz) | Percentage | Trials
(usec) Length of
(msec) Successful
Detection
6 1 333 300 9 333 70% 30

For the frequency hopping radar type, the same burst parameters are used for each waveform. The
hopping sequence is different for each waveform and a 100-length segment is selected from the
hopping sequence.
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1.7. Radar Waveform Calibration

The following equipment setup was used to calibrate the conducted radar waveform. A spectrum
analyzer was used to establish the test signal level for each radar type. During this process there were
replace 50o0hm terminal from master and client device and no transmissions by either the master or
client device. The spectrum analyzer was switched to the zero span (time domain) at the frequency of
the radar waveform generator. Peak detection was utilized. The spectrum analyzer resolution
bandwidth (RBW) and video bandwidth (VBW) were set to 3MHz and 3 MHz.

The signal generator amplitude was set so that the power level measured at the spectrum analyzer
was -61dBm due to the interference threshold level is not required.

Conducted Calibration Setup

50 Ohm Load [| Att.10dB 50 Ohm Load
Splitter/ - Splitter/
Combiner Combiner
Agileng Agilent
N9020A —| Att. 10dB Vector Signal
Spectrum Analyzer Generator
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1.8. Radar Waveform Calibration Result

Radar Type 1 Calibration Plot at 5300MHz

Tl Ailent Spectrum Analyzer - Swept SA
il RL i | | AC
Marker 1 21.4236 ms Delay: 2000 ms Avg Type: Log-Pwr TRACE|1 23456

SEMSE!INT/ | ALIGNAUTO [D5:53:34 AMMov 09, 2009

Peak Search

THPE |Wihihirtuiohéohiet
DETIP NMMNHNHN

Input: RE__PNO: Fast ~#— 11ig: Video
IFGain:High #Atten: 0 dB

NextPeak
Ref Offset 30 dB Mkr1 21.42 ms
1o gBIdiv Ref -50.00 dBm -60.69 dBm
1 -
-60.0 Next Right|]
-70.0
Next Left(j
-50.0
-90.0
Marker Delta/|
-100 TRICLAL

Mkr—CF
i MKr—RefLil|
-140
More||
Center 5.300000000 GHz Span 0 Hz 10f2
Res BW 3.0 MHz VBW 3.0 MHz Sweep 72.00 ms (40001 pts)
MSG STATUS

Radar Type 1 Calibration Plot 5500MHz

Tl Agilent Spectrum Analyzer - Swept SA

il RL 508 | | | AC | SEMSEINT| | ALIGN AUTO D6:20:40 PMMov 10, 2009
Marker 1 _31.4159 ms | Avg Type: Log-Pur TacEl23456| Foak Search
ig: TPE | Wil
Input R |E€3“Frﬂsgth* ;;E.e::’:ed;un DET[P NMMMN N
Ref Offset -30 dB Mkr1 31.42 ms RS
jodsidiv__Ref -50.00 dBm -61.05 dBm
og
1 *
- 4 Next Right]|
-f0.0
Next Left(j
-80.0
-90.0
Marker Deltalj
-100
-110
-120 T il
P Mkr—Ref Lil|
-140
More
Center 5.500000000 GHz Span 0 Hz 10f2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 50.67 ms (40001 pts)
MSG STATUS
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Plot of WLAN Traffic at 5300MHz-n20

Tl Ailent Spectrum Analyzer - Swept SA

i FL j=inge] | | | AC | SEMSEINT| | ALIGM AUTO 0338126 PM Moy 10, 2009
Marker 1 6.18480 s Avg Type: Log-Pwr TRACE[1 23456 Reak Search
5 n Trig: Free Run THPE [WAlrboobfy
I Input: RF IFP(;I;)I“F;IEth'—‘—' #Atten: 0 dB DETIP WM MK H
NextPeak
Ref Offset -30 dB Mkr1 6.185 s
10d8iaiv__Ref -50.00 dBm -67.02 dBm
T
-60.0 ’1
=i Next Right|
-80.0
-90.0
Bl Next Left(j
1 [P et sl ioelaistie i isanbres il e it
120
. Marker Deltal|
-140
|
Center 5.300000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts
| g x| v [ FUNCTION [ FUNCTION W
N 6.185s £7.02 dBm
2
3
g Mkr—Ref Lvi||
6
7
8
9 Moref
1? 10f2
12
MSG STATUS

Plot of WLAN Traffic at 5500MHz-n20

Tl Agilent Spectrum Analyzer - Swept SA

il RL 508 | | | AC | SEMSEINT| | ALIGN AUTO [to:i2:21 AMMov 09,2009 [ |
Marker 1 13.9744 s Avg Type: Log-Pwr Waci[zs45¢5| ook Search
+ - Trig: Free Run T PE |\ it
Input: RF Isg;)mFrﬂsgth'—'—' #Atten: 0 dB DETIP WM MK N
Ref Offset -30 dB Mkr1 13.97 s RS
jodsidiv__Ref -50.00 dBm -65.45 dBm
og
F00 ’1 Next Rightjj
00 Il (Ll 1l LA L [ 1{TTRIRTIRTH
Next Left(j
800
-90.0 H i
Marker Deltalj
-100 HH 1
-110
420
e Mkr—RefLvil|
40
More
Center 5.500000000 GHz Span 0 Hz 10f2
Res BW 3.0 MHz VBW 3.0 MHz Sweep 16.00 s (40001 pts)
MSG STATUS
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Plot of WLAN Traffic at 5310MHz-n40

T Agilent Spectrum Analyzer - Swept SA

'77 RL 50% | | | AC | SEMSEINT| | ALIGM AUTO D3:43:13 PrMov 10, 2009
Marker 1 5.10320 s Avg Type: Log-Pwr TecE[lzaasg| Feak Search
= 5 Trig: Free Run T PE | Wfhiohiinhiobiet
Input: RF Ilfggnl:l-ﬂ;th* #Atten: 0 dB pETIP NN KN
NextPeak
Ref Offset 30 dB Mkr1 5.103 s
1o gsmw Ref -50.00 dBm -64.92 dBm
Next Right({
[TTHHHII
Next Left(j
Marker Deltal|
-120
e Mkr—Ref Lil|
40
More
Center 5.310000000 GHz Span 0 Hz 10f2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts)
MSG STATUS

Plot of WLAN Traffic at 5510MHz-n40

T Agilent Spectrum Analyzer - Swept S&

508 | | | AC | SEMSEINT| | ALIGN AUTO [D4:32:20 PM MNov 10, 2009
Marker 1 1.59120 s Avg Type: Log-Pwr TRACE[1 23456 Marker
Tnput: RE PNO: Fast —»— Trig: Free Run Avg|Held: 12100 THPE |1 et
IFGain:High #Atten: 0 dB SEOChNENR Marker Table||
Mkr1 1.591 s |on Off
Ref Offset -30 dB =i
1L%§|Bldiv Ref -50.00 dBm -69.060 dBm
Marker Count.
-60.0 [Off]
1
-70.0
H ”| Couple
| Markers|
-80.0 %f
ann “
100 ||
-110
=120
A All Markers Offl|
=140
More
Center 5.510000000 GHz Span 0 Hz 20f2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 6.00 s (40001 pts)
MSG STATUS
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2.1.

2.2.

Channel Move Time and Channel Closing Transmission Time

Test Procedure

These tests define how the following DFS parameters are verified during In-Service
Monitoring; Channel Closing Transmission Time and Channel Move Time.

The steps below define the procedure to determine the above mentioned parameters when a
radar burst with a level -61dBm is generated on the operating channel of the U-NII device.

A U-NII device operating as a Client device will associate with the Master device at
5300MHz, 5660MHz.

During the in-service monitoring detection probability and channel moving tests the system
was configured with a streaming video file from the master device (sourced by the PC
connected to the master device via an Ethernet interface) to the client device. The streamed
file was the “FCC” test file and the client device was using Media Player Classic as required
by FCC Part 15 Subpart E.

Observe the transmissions of the EUT at the end of the radar burst on the operating
channel for duration greater than 10 seconds. Measure and record the transmissions from the
spectrum analyzer during the observation time (Channel Move Time). Compare the channel
move time and channel closing transmission time results to the limits defined in the DFS
Response requirement values table.

Test Requirement

Parameter Value

Channel Move Time 10 Seconds

Channel Closing Transmission Time

200 milliseconds + approx. 60 milliseconds over remaining 10

seconds period

2.3.

Uncertainty

T 1ms.
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24. Test Result of Channel Move Time and Channel Closing Transmission Time
Product : 802.11a/b/g/n WLAN Module
Test Item : Channel Move Time Test
Radar Type : Type 1
Test Mode : Mode 1: Transmitter (802.11n-20BW)

Channel Move Time for Radar Test Type 1 at 5300MHz

T Agilent Spectrum Analyzer - Swept SA

i RL 500 | | | AC | SENSEINT| | ALIGN AUTO 109:17:42 AMMoy 09, 2009
Wlarker 1A 4.13880 s | Avg Type: Log-Pwr TRACE[1 23456 Marker
Input: RF PNO: Fast —— Trig:Free Run Avg|Held: 91100 TYPE | I¥] ettt
I [FGainiHigh _ #Atten:0 dB =P BUEREL Marker Table
AMKr1 4.139 si|on off
Ref Offset -30 dB =
| 199Bidiy_Ref -50.00 dBm -7.784 dB
T
0l %2 ’1‘52 Marker Count
_TDD Ly i" [Oﬁ,]
- |
i I Couple
-100 i — ; = Markers
10 : " on Off
120
130
-140
Center 5.300000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts
| MER[MODEJTRC] sCL] =] v [ FUNCTION FUNCTION WIDTH FLINCTIDN VALLIE
A2 [ 1]t [{A) 4.138 s{(A) 1.784 dB

2/ F [1]¢ 1416 £0.416 dBm

3

g All Markers Off

6

7

=]

9 More
1 20f2
12

IMSG STATUS
Test Item Value (s) Limit Results
Channel Move Time 4.139 10 Seconds Pass

The results showed that after radar signal injected the channel move time was less than 10 seconds.
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Channel Move Time for Radar Test Type 1 at 5500MHz

T Agilent Spectrum Analyzer - Swept SA

d RL S0 @ | | | AC | SENSE:INT| | ALIGN AUTO [10:16:17 AaMMov DG, 2009 [
Wlarker 1A 3.99640 s | Avg Type: Log-Pwr TRACE[1 23456 Peak Search
. % Trig: Free Run TYPE| Wttt
I Input: RF IEGNagnFHalsgth-—F #Atten: 0 B CETIP NNNMNMN
NextPeak
Ref Offset 30 B AMkr1 3.996 s
199Bidiy_Ref -50.00 dBm -2.95 dB
142
00 v
o 2 ’ Next Right
500
4900
-100 Next Left
B L e e
120
. Marker Deltal|
-140
]
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz

3.996 s|(A) -2.95 dB
g F |1t 1202 s £4.15 dBm
g Mkr—RefLvl|
6
ri
8
9 More
1 10f2
12
msG (€9 No Peak Found STATUS
Test Item Value (Ss) Limit Results
Channel Move Time 3.996 10 Seconds Pass

The results showed that after radar signal injected the channel move time was less than 10 seconds.
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Product : 802.11a/b/g/n WLAN Module

Test Item : Channel Move Time Test

Radar Type : Type 1

Test Mode : Mode 2: Transmitter (802.11n-40BW)

Channel Move Time for Radar Test Type 1 at 5310MHz

T Agilent Spectrum Analyzer - Swept SA
Xl RL 50Q

| AC | SEMSEINT] ALTGN AUTO 10:56:20 AMMNov 10, 2009

LX |
Marker 1A 4.13040 s | Avg Type: Log-Pwr TRACE[1 23456 Marker
I Input: RF_PNO: Fast —— 11ig: Free Run R
IFGain:High #Atten: 0 dB Marker Table
AMEKr1 4.130 si|on Off
Ref Offset 30 dB 20
| 10dBici_Ref -50.00 dBm -8.25 dB
i
jond v, ’”“‘2 Marker Count
700 ! [Off]
-80.0
R Couple
-100 Markers
i bt otttk g i an oo s b it sl ot et | O 1) off
-120
-130
-140
Center 5.310000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts
| [OO[ACso] = ] 7 | FNCOv [ FURConwo
A2 |1t [1A) 4130 s(A) 8.25 dB
2 F [1[¢t 1.096 s 5928 dBm
3
g All Markers Off|
6
7
8
9 More
L 20f2
12
IMSG STATUS
Test Item Value (s) Limit Results
Channel Move Time 4.130 10 Seconds Pass

The results showed that after radar signal injected the channel move time was less than 10 seconds.
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Channel Move Time for Radar Test Type 1 at 5510MHz

T Agilent Spectrum Analyzer - Swept SA

Xl FL soe | | AC SENSE:INT]| ALIGNAUTO  [10:14:51 AMMNoy 10, 2009
Marker 1A 4.10480 s | Avg Type: Log-Pwr TRACE[1 23456 Marker
I Input: RF_PNO: Fast —— 11ig: Free Run IRt
IFGain:High #Atten: 0 dB Marker Table
AMKr1 4.105 si|on Off
Ref Offset -30 dB ==
| 1odBici_Ref -50.00 dBm -23.37 dB
0 2 Marker Count
700 v [Off]
800
a00 vl ’
Couple
-100 Markers
10 on Off|
120
130
-140
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts
| 0 < ] v [ FUNCTION | FUNCTION WIDTH 0
A2 |1t [(A) 4.105 s|(A) 23.37 dB
2/ F [1]¢t 1.065 s £2.80 dBm
3
g All Markers Off|
6
T
g
9 More
- 20f2
12
IMSG STATUS
Test Item Value (Ss) Limit Results
Channel Move Time 4.105 10 Seconds Pass

The results showed that after radar signal injected the channel move time was less than 10 seconds.
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Product : 802.11a/b/g/n WLAN Module

Test Item : Channel Closing Transmission Time
Radar Type : Type 1

Test Mode : Mode 1: Transmitter (802.11n-20BW)

Channel Closing Transmission Time for Radar Test Type 1 at 5300 MHz

DFS
[— DFSDala —— T0 — T —— T1+200ms —— Threshold |
0 1S%B[TT 141820 | | ' '

60 | W

70 - N
.
2 -80 ] ]
(]
g _
= 90 Theshold - -90.000]

-100

110 [T1+200. 1.6152] 5

0 2 4 6 8 10 12
Time (s)
m 13908 -8 T W0 A |m 65T s Tine Pex Bin ()| 0.40
T1 14152 «!§ Tend 112468 3 Binz &bove (120
sy 0000 it B T ang 17 464080
Test Item Value (ms) Limit Results
200 milliseconds + approx. 60
Channel Closing Transmission 48 milliseconds over remaining 10 Pass
seconds period

The results showed that after radar signal injected the channel transmission closing time less than 200
milliseconds and an aggregate of no more than 60 milliseconds.
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Channel Closing Transmission Time for Radar Test Type 1 at 5500 MHz

DFS
[—— DFSData T0 —_ T — T1+200ms Threshold |
-60 1[0 1A772[TT: 12016
70 4+
E -80 L ]
o
T
: :
g - TFhreshold : -90.000] |
=
-100
110 £ o A
‘ T1+200: 1.4016 .
T T
0 5 10 15
Time (s)
M L7 - 8 1+ [0 :ms 106 =5 Tiie Bot B (1 140
TL 13016 + & Tend (160000 : Bune Above |117
Agzegate Time Above
Hfeshe] 00000 Theeehold Bebween T1 dng 12 16.8000 ()
Test Item Value (ms) Limit Results
200 milliseconds + approx. 60
Channel Closing Transmission 46.8 milliseconds over remaining 10 Pass
seconds period

The results showed that after radar signal injected the channel transmission closing time less than 200
milliseconds and an aggregate of no more than 60 milliseconds.
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Product : 802.11a/b/g/n WLAN Module

Test Item . Channel Closing Transmission Time
Radar Type : Type 1

Test Mode : Mode 2: Transmitter (802.11n-40BW)

Channel Closing Transmission Time for Radar Test Type 1 at 5310 MHz

DFS
[—— DFSDala T0 —_—T1 — T1+200ms Threshold |
[T0: 1.0772]T1 : 1.0856]
60 _
70 4 4
5
g -80
[}
g 3
£ Thveshad 90000
-100 |
-110
T1+200 : 1.2956
T T T
0 5 10 15
Time (s)
0 (1M vl T @0 s 185 -5 Time For Bin (] 040
711085 - 3 Tend 160000 2] Bins Above [112
Tiogo WO Th S T 124420002
Test Item Value (ms) Limit Results
200 milliseconds + approx. 60
Channel Closing Transmission 44.8 milliseconds over remaining 10 Pass
seconds period

The results showed that after radar signal injected the channel transmission closing time less than 200
milliseconds and an aggregate of no more than 60 milliseconds.
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Channel Closing Transmission Time for Radar Test Type 1 at 5510 MHz

DFS
|— DFSData —— T0 —_—T1 —— T1+200ms —— Threshold |

60 {70 1.0404]T1 : 1.0648] b

S 2 ]
‘g -80 + -
% ]
= .90 | ]
5 _
Q
g _
= 100 + [Threshold : -100.000

-110 -

-120

- [T1+200: 1.2648
- - - { - - - : }
0 5 10 15 20
Time (s)

JuRBTIMI RS Ty W0 +ms 12688 45 i Pex B )| 0140

1064 -8 Tend R0 3': Binz Above |11

T 0T Tt B T o 17 4400

Test Item Value (ms) Limit Results
200 milliseconds + approx. 60
Channel Closing Transmission 44.4 milliseconds over remaining 10 Pass
seconds period

The results showed that after radar signal injected the channel transmission closing time less than 200
milliseconds and an aggregate of no more than 60 milliseconds.

Page: 22 of 31



E4 QuieTek Report No. 099S059R-DFS-US-P08V01

3. Non-Occupancy Period

3.1. Test Procedur

Measure the EUT for more than 30 minutes following the channel close/move time to verify that the
UUT does not resume any transmissions on this channel.

3.2. Test Requirement

Parameter Value

Non-Occupancy Period 30 Minutes

3.3. Uncertainty

T 1ms.
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4. Test Result of Non-Occupancy Period
Product : 802.11a/b/g/n WLAN Module
Test Item : Non-Occupancy Period
Radar Type : Type 1
Test Mode : Mode 1: Transmitter (802.11n-20BW)

30 Minute Non-Occupancy Period (Associated test) at 5300 MHz

T Agilent Spectrum Analyzer - Swept SA

i RL 500 | | | AC | SENSEINT| | ALIGN AUTO 103:27:20 PMMNov 10, 2009
Wlarker 3 A 1.80000 ks | Avg Type: Log-Pwr TRACE[1 23456 Peak Search
% Trig: Free Run TYPE| Wttt
I Input: R IEga?lnFHalsgth* ¥Atten: 0 dB DETIP NMMNMMN
NextPeak
Hef bttt AMEkr3 1.800 ks
199Bidiy_Ref -50.00 dBm -36.11 dB
600 1A2
o ; Next Right|
i3
-80.0
- 304
1m0 _ J = _ 4 Next Left
110
-120
. Marker Delta
-140
|
Center 5.300000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 Ks (40001 pts
| [MeR[MoODEf TRCscLl] = [ v ] FUNCTION FUNCTION WD TH FUNCTION vaLUE
1\ :_\2 t () 4.192 s[(A) -8.03 dB
2 F 1 t 4767 s 60.39 dBm
.M 1t [(A) 1.800 ks| (A} -36.11 dB
g F {1t 5186s £842 dBm Mkr—RefLvI|l
6
7
8
9 More
1 10f2
12
MSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Associated test) at 5500 MHz

T Agilent Spectrum Analyzer - Swept SA

i RL 500 | | | AC | SENSEINT| | ALIGN AUTO 106:16:43 PMMNov 10, 2009
Marker 3 A 1.80000 ks | Avg Type: Log-Pur A 2345 6 Marker
I Input: RF_ PNO: Fast —— 11ig: Free Run R
IFGain:High #Atten: 0 dB Marker Table
AMKr3 1.800 Kks|on off
Ref Offset -30 dB —
|1|.% gBidiv_Ref -50.00 dBm -37.14 dB|
€00 [—ta Marker Count
700 A [Off]
-60.0
-a0.0
Couple
00 L L L L el L " Ll | L ’3A4 L Markers
10 on Off
120
130
-140
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.200 Ks (40001 pts
| 0 gy = [ v ] FUNCTION FUNCTION WD TH 0
1182 [ 1]t [im 4.125 s{(A) -7.50 dB
II 2 F |1/t 6166¢s £1.03 dBm
A 1]t [{A) 1.800 ks | (A) 3714 dB
g F {1t 6567 s £8.53 dBm All Markers Off|
6
7
g
9 More
1 20f2
12
MSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Non-associated test) at 5300 MHz

T Agilent Spectrum Analyzer - Swept SA

d RL S0 @ | | | AC | SENSE:INT| | ALIGN AUTO 103:33:31 PM hav 10, 2009
F | Avg Type: Log-Pwr TRACE[1 23456 Marker
1 TRE PNO: F Trig: Free Run T PE |ttt
I s 'FGai"*'aisgth* #Atten: 0 dB SR HENAN Selet:tMElﬂ(erb
S ok S0 AMKr1 1,800 ks 1
199Bidiy_Ref -50.00 dBm -0.32dB
00
o Normal
500
4900
1 J T TR : — Delt;l
110 AL
120
- Fixed
-140
Center 5.300000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 Ks (40001 pts off
| gy o = [ v ] FUNCTION FUNCTION WD TH 0
A2 [ 1]t [{A) 1.800 ks| (A) 0.32 dB

2/ F [1]¢ 0.000 s -104.47 dBm

3

g Properties»

6

7

=]

9 More
1 10f2
12

IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Non-associated test) at 5500 MHz

T Agilent Spectrum Analyzer - Swept SA

i RL 500 | | | AC | SENSEINT| | ALIGN AUTO 02:40:06 PMMNov 10, 2009
Marker 1A 1.80000 ks | Avg Type: Log-Pur TAE[ 2345 6 Marker
I Input: RF_ PNO: Fast —— 11ig: Free Run R
IFGain:High #Atten: 0 dB SelectMaﬂ(erb
T AMKr1 1.800 ks 1
199Bidiy_Ref -50.00 dBm -1.23 dB
600
o Normal
800
800 I
142
100 — — : = i — Delt
10
120
- Fixed
-140
Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 Ks (40001 pts orf
| gy o o= [ v ] FUNCTION FUNCTION WIDTH 0
1|t |{A) 1.800 ks |(A) -1.23 dB
2 11t 0.000 s -104.85 dBm
3
g Properties»
6
T
8
9 More
1 10f2
12
IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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Product : 802.11a/b/g/n WLAN Module

Test Item : Non-Occupancy Period

Radar Type : Type 1

Test Mode : Mode 2: Transmitter (802.11n-40BW)

30 Minute Non-Occupancy Period (Associated test) at 5310 MHz

T Agilent Spectrum Analyzer - Swept SA

Xl FL soe | | AC | SEMSEINT] ALTGN AUTO 04:19: 18 PMNov 10, 2009
Marker 3 A 1.80000 ks | Avg Type: Log-Pwr TRACE[1 234586 Peak Search
5 7 Trig: Free Run TYPE| Wittt
I Input: RF I'I::'GNaUmFHaI;lh""' #Atten: 0 dB DET|F NMHKNMMN
NextPeak
Bt Eiffeet S5iH AMkr3 1.800 ks
10dBidiv__Ref -50.00 dBm -45.21 dB
suoyiia2
7 Next Right
80,0
90,0
100 : : — _ — N Next Left
110
120
[ Marker Deltal|
140
|
Center 5.310000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 ks (40001 pts
| MIR] MO clself = | v ] FUNCTION [ FUNCTION WD
11 A2 [1 | t [(A) 4.192 s|(A) 573 dB
Il 2 F 1]t 4596 s 5998 dBm
Ad 1]t [{A) 1.800 ks |(A) 4521 dB
g F [1|¢ 4596 ¢ 5992 dBm Mkr—RefLvi|l
6
7
g
9 More
L 10f2
12
IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Associated test) at 5510 MHz

T Agilent Spectrum Analyzer - Swept SA

Xl FL soe | AC SENSE:INT]| ALIGNAUTO  05:25:50 PM Moy 10, 2009
Marker 3 A 1.80000 ks | Avg Type: Log-Pwr TRACE[1 234586 Marker
I Input: RF_PNO: Fast —— 11ig: Free Run IRt
IFGain:High #Atten: 0 dB Selet’:tMaﬂ(erb
AMKr3 1.800 ks 3
Ref Offset -30 dB
|1|_% gBldly_Ref -50.00 dBm -35.71 dB
600 PiitAs
0 Normal
800
900
344
10 L L ! L T L ] A T | [ [ L] Delt
10
120
- Fixed
-140
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 ks (40001 pts off
| 0 < ] v [ FUNCTION | FUNCTION WIDTH L
11 A2 [ 1|t [(A) 4.192 s|(A) 8.08 dB
I 2 F [1]¢t 3823 s £193 dBm
Ad 1]t |(A) 1.800 ks|(A] -35.71 dB
4| F 1 t 4242 s -70.01 dBm Properﬁes)
5
6
T
g
9 More
- 10f2
12
IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Non-associated test) at 5310 MHz

T Agilent Spectrum Analyzer - Swept SA

Xl FL soe | | AC | SEMSEINT ALTGN AUTO 04:21:59 PMNov 10, 2009
I | Avg Type: Log-Pwr TRACE[12345 6 Marker
Input: RE_PNO:F Trig: Free Run TYPE| Wittt
I " 'FGai"=*ﬁ§h+ #Atten: 0 dB Bl RNEN SelectMaﬂ(erb
Ref Offset -30 dB AMKr1 1.800 ks 1
1odBici__Ref -50.00 dBm -0.85 dB
£0.0
7 Normal
800
800
-100 —— 5 E ‘1"32 Delt
110 R
120
[ Fixed
-140
Center 5.310000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 ks (40001 pts off
| b x [ v [ FUNCTION [ FUNCTON WIDTH [
A2 11t |(A) 1.800 ks|(A) 0.85dB
2/ F [1]¢t 0.000 s -104 57 dBm
3
g Properties»
6
7
g
9 More
L 10f2
12
IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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30 Minute Non-Occupancy Period (Non-associated test) at 5510 MHz

T Agilent Spectrum Analyzer - Swept SA

X RL S0Q | | AC SENSE:INT| ALIGN AUTD 105:27:53 PMMNov 10, 2009
I | Avg Type: Log-Pwr TRACE[12345 6 Marker
Input RE_PNO:F Trig: Free Run TYPE W iefiiiet
I i 'FGaimHﬁ;‘h* #Atten: 0 dB el N SelectMaﬂ(erb
Ref Offset -30 dB AMEKr1 1.800 ks 1
1odBici_Ref -50.00 dBm -0.33 dB
£0.0
0 Normal
80.0
900
142
B P I 7 RE ! = N ] ___.‘_ " Delt
110 fil
120
' Fixed
140
Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.020 ks (40001 pts off
| 0 o x| v | FUNCTION | FUNCTIONWIDTH I
A2 11|t |(A) 1.800 ks|(A) 033dB
2| F |1 ¢t 0.000 s -104.99 dBm
3
g Properties»
6
i
8
9 More
- 10f2
12
IMSG STATUS
Test Item Limit Results
Non-Occupancy Period 30 Minutes Pass

No EUT transmissions were observed on the test channel during 30 minutes observation time.
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