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Certificate No.: CB10212129

1. CERTIFICATE OF COMPLIANCE

Product Name
Brand Name
Model No.
Applicant

Test Rule Part(s)

Wireless module

NETGEAR

UPWL6031H5

NETGEAR, Inc.

47 CFR FCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant to evaluate the EMC performance of the product

sample received on Apr. 18, 2013 would like to declare that the tested sample has been evaluated and

found fo be in compliance with the tested rule parts. The data recorded as well as the test configuration
specified is frue and accurate for showing the sample’'s EMC nature.

/ .
— f /é/(’f/’(/\

Sam Chen
SPORTON INTERNATIONAL INC.

Report Format Version: 01
FCC ID: PY3UPWL6031HS
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2. SUMMARY OF THE TEST RESULT

Applied Standard: OET Order 06-96A (2006)

Part Appendix Description of Test Result
52 7.8.1 UNII Detection Bandwidth Measurement Complies
53 7.8.2.1 Initial Channel Availability Check Time Complies

5.4 7.8.2.2 Radar Burst at the Beginning of the Channel Availability Check Time Complies
5.5 7.8.2.3 Radar Burst at the End of the Channel Availability Check Time Complies

In-Service Monitoring for Channel Move Time, Channel Closing
5.6 7.8.3 Complies
Transmission Time and Non-Occupancy Period

5.7 7.4 Statistical Performance Check Complies

Note:

The module (Model number: UPWL6031HS) is Limited Module Approval and only limited to install to the
system (NETGEAR / CG4500BD), (NETGEAR / CG4500BX).

The system (NETGEAR / CG4500BD, CG4500BX) are identical in main board, UNIl Module and DFS algorithm,
so that system (NETGEAR / CG4500BD) was selected as representative model for the DFS test.

Report Format Version: 01 Page No. 12 0f 62
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3. GENERAL INFORMATION

3.1. Standard Requirement
47 CFR FCC Part 15 Subpart E § 15.407: U-NIl devices operating in the 5250~5350 / 5470~5725 MHz shall
employ a TPC mechanism. The U-NIl device is required to have the capability to operate at least 6 dB
below the mean EIRP value of 30 dBm. A TPC mechanism is not required for systems with an e.i.r.p. of less
than 500 mW.
U-NIl devices operating in the 5250~5350 / 5470~5725 MHz shall employ a DFS radar detection
mechanism to detect the presence of radar systems and to avoid co-channel operation with radar
systems.
3.2. Product Specification Table
Specification ltems Description
Product Type WLAN (3TX, 3RX)
Radio Type Intentional Transceiver
Power Type From host system
Modulation see the below table for 802.11n

OFDM (BPSK / QPSK / 16QAM / 64QAM) for IEEE 802.11a

Data Rate (Mbps)

see the below table for 802.11n
OFDM (6/9/12/18/24/36/48/54) for IEEE 802.11a

Test Frequency Range

5250~5350/ 5470~5725 MHz

Channel Bandwidth

20/40 MHz operating channel bandwidth

DFS Function

5260~5320 MHz ; 5500~5700 MHz

TPC Function X Yes/ [] No
Weather Band (5600~5650MHz) | [] Yes/ [X] No
Operating Mode Master

Communication Mode

IP based system

Power-on cycle

20MHz: Requires 43.30 seconds to complete its power-on cycle.

40MHz: Requires 42.82 seconds to complete its power-on cycle.

Uniform Spreading

For the 5250~5350 / 5470~5725 MHz, the Master device provides,
on aggregate, uniform loading of the spectrum across all devices
by selecting an operating channel among the available channels

using a random algorithm.

Firmware Version

V1.04.991

Carrier Frequencies

Please refer to section 3.5

Antenna

Please refer to section 3.6

Report Format Version: 01
FCC ID: PY3UPWL6031H5
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Antenna & Band width

Antenna Three (TX)
Band width Mode 20 MHz 40 MHz
IEEE 802.11a \'% X
IEEE 802.11n \'% \'
IEEE 11n Spec.
Protocol Number of Data Rate / MCS
Transmit Chains (NTX)

802.11n (HT20) 3 MCS0-23
802.11n (HT40) 3 MCS0-23

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
Then EUT support HT20 and HT40.
Note 2: Modulation modes consist of below configuration: 11a: IEEE 802.11q,
HT20/HT40: IEEE 802.11n

3.3. Accessories
N/A

3.4.

Manufacturer Statement

Manufacturer statement confirming that information regarding the parameters of the detected Radar

Waveforms are not available to the end user.

3.5.

There are two bandwidth system:s.
For 20MHz bandwidth systems, use Channel 52, 56, 60, 64, 100, 104, 108, 112, 116, 132, 136, 140.
For 40MHz bandwidth systems, use Channel 54, 62, 102, 110, 134.

Table for DFS Band Carrier Frequencies

Frequency Band Channel No. Frequency Channel No. Frequency
52 5260 MHz 60 5300 MHz
5250~5350 MHz
54 5270 MHz 62 5310 MHz
Band 2
56 5280 MHz 64 5320 MHz
100 5500 MHz 112 5560 MHz
102 5510 MHz 116 5580 MHz
5470~5725 MHz 104 5520 MHz 132 5660 MHz
Band 3 106 5530 MHz 134 5670 MHz
108 5540 MHz 136 5680 MHz
110 5550 MHz 140 5700 MHz
Report Format Version: 01 Page No. 14 of 62
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3.6. Antenna Information on DFS Band

Gain (dBi)
Ant. Chain Brand Model No. Antenna Type | Connector
5GHz Band 2 | 5GHz Band 3

1 1 WNC 81.EZY15.GJM | PCB Antenna I-PEX 3.3 3.7

2 2 WNC 81.EZY15.GJN | PCB Antenna I-PEX 3.3 3.7

3 3 WNC 81.EZY15.GJP | PCB Antenna I-PEX 3.3 3.7

Note: The EUT has three antennas
Chain 1, Chain 2 and Chain 3 could transmit/receive simultaneously.
SIS |

Report Format Version: 01 Page No. :50f 62
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3.7. Table for Class Il Change

This product is an extension of original one reported under Sporton project number: 341860
Adding 5GHz Band 2 and Band 3 (5250~5350 MHz, 5470~5725 MHz) for this device.

There is no change in hardware or in existing RF relevant portion.

3.8. Testing Location Information

Testing Location

[l |HWAYA |ADD : No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL . 886-3-327-3456 FAX : 886-3-327-0973

X |JHUBEI |ADD : No.8, Lane 724, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL . 886-3-656-9065 FAX : 886-3-656-9085

Test Condition Test Site No. Test Engineer Test Environment Test Date
: i Will Tung and o o _
DFS Site DFO1-CB Cliff Chang 26°C [ 63% 2013/12/20 ~ 2013/12/22
Report Format Version: 01 Page No. 1 60f 62
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4. DFS DETECTION THRESHOLDS AND RADAR TEST WAVEFORMS

4.1. Interference Threshold values, 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
fransmission 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.

The radar Detection Threshold, lowest antenna gain is the parameter of Interference radar DFS detection
threshold, The Interference Detection Threshold is the -64 dBm + 0 [dBi] + 1 dB = -63 dBm.

Report Format Version: 01
FCC ID: PY3UPWL6031H5
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4.2. DFS Response requirement values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds See Note 1.
Channel Closing Transmission Time 200 milliseconds + an aggregate of 60 milliseconds over
remaining 10 second period. See Notes 1 and 2.
U-NII Detection Bandwidth Minimum 80% of the 99% 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
fransmission.
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 Channel
changes (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%. Measurements are performed with no data fraffic.

4.3. Radar Test Waveforms Minimum Step

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.

Report Format Version: 01 Page No. : 8 of 62
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4.4. Short Pulse Radar Test Waveforms

Radar Pulse Width Minimum Percentage of Minimum
PRI (usec) Number of Pulses ] )
Type (usec) Successful Detection Trials
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 unique waveforms are required for each of the short pulse radar types 2 through 4. For
short pulse radar type 1, the same waveform is used a minimum of 30 times. If more than 30 waveforms
are used for short pulse radar types 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 types 1-4.

Radar Types (1~4) System Diagram

Freq 5.300 000 000 00 I GHz j

PEPI 4.7] dBm Lev

-40.00 I dBm j

| ALC-Auto Info |
Marker 1 Unchanged 1A

e 2 Unchanged out

3 Unchanged

4. Unchanged G—)

AWGN/IMP A
> | T
v | [~ on 1 v v
IMP

Used R&S SMU200A (Vector SG with one ARB) or SG + ARB

B11: Base-band Generator with ARB (16 M samples) and Digital Modulation

B13: Base-band Main Module

B106: frequency range (100 kHz to 6 GHz)

For selecting the waveform parameters from within the bounds of the signal type, system were random

selection using uniform distribution.

Report Format Version: 01
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4.5. Long Pulse Radar Test Waveform

Minimum
Pulse Chirp Number
Radar Number of Percentage of Minimum
Width Width PRI (usec) of Pulses
Type Bursts Successful Trials
(usec) (MHz) per Burst
Detection
5 50-100 5-20 1000-2000 1-3 8-20 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. Each waveform

is defined as follows:

m
(2)

(3)

(4)

()

(6)

)

The transmission period for the Long Pulse Radar test signal is 12 seconds.

There are a total of 8 to 20 Bursts in the 12 second period, with the number of Bursts being randomly
chosen. This number is Burst_Count.

Each Burst consists of 1 to 3 pulses, with the number of pulses being randomly chosen. Each Burst within
the 12 second sequence may have a different number of pulses.

The pulse width is between 50 and 100 microseconds, with the pulse width being randomly chosen.
Each pulse within a Burst will have the same pulse width. Pulses in different Bursts may have different
pulse widths.

Each pulse has a linear FM chirp between 5 and 20 MHz, with the chirp width being randomly chosen.
Each pulse within a Burst will have the same chirp width. Pulses in different Bursts may have different
chirp widths. The chirp is centered on the pulse. For example, with a radar frequency of 5300 MHz and
a 20 MHz chirped signal, the chirp starts at 5290 MHz and ends at 5310 MHz.

If more than one pulse is present in a Burst, the time between the pulses will be between 1000 and
2000 microseconds, with the time being randomly chosen. If three pulses are present in a Burst, the
time between the first and second pulses is chosen independently of the time between the second
and third pulses.

The 12 second transmission period is divided into even intervals. The number of intervals is equal to
Burst_Count. Each interval is of length (12,000,000 / Burst_Count) microseconds. Each interval contains
one Burst. The start time for the Burst, relative to the beginning of the interval, is between 1 and
[(12,000,000 / Burst_Count) — (Total Burst Length) +

start time being randomly chosen. The step interval for the start time is 1 microsecond. The start time for

(One Random PRI Interval)] microseconds, with the

each Burst is chosen independently.

A representative example of a Long Pulse radar test waveform:

Mm
2
(3)
(4)
()

The total test signal length is 12 seconds.

8 Bursts are randomly generated for the Burst_Count.

Burst 1 has 2 randomly generated pulses.

The pulse width (for both pulses) is randomly selected to be 75 microseconds.

The PRI is randomly selected to be at 1213 microseconds.

Report Format Version: 01
FCC ID: PY3UPWL6031HS
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(6) Bursts 2 through 8 are generated using steps 3 — 5.
(7) Each Burst is contained in even intervals of 1,500,000 microseconds.

The starting location for Pulse 1,

Burst 1 is randomly generated (1 to 1,500,000 minus the total Burst 1 length + 1 random PRI interval) at

the 325,001 microsecond step. Bursts 2 through 8 randomly fall in successive 1,500,000 microsecond

intervals (i.e. Burst 2 falls in the 1,500,001 - 3,000,000 microsecond range).

Bursts = B~20

Burst Interval = 12 | Bursts

Pulses = 1~3

FCC ID: PY3UPWL6031H5

Pulse Width = 50~100 us PRI = 1000-~-2000 us
Chirp Width = 5~20 MHz ==

b = sobe nden e — — e,

1 R E 1 g E EREiE

S R T i i i i i i s = bl o1

i i i i i i i i iop bba o

O i i i i i i T R

TN I I I I I I Lo S

o ol g i i ! i i i il

4 84 B Sl | E——— b Bewsued fidd et Nl s Wovrery
I'- -'I
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Radar Types (5) System Diagram

Marker 1: Unchanged
— 2 Unchanged

3: Unchanged
4: Unchanged
Fading A AWGN/IMP A
config... config..
> I 555%} .----J
[~ On [~ on
St Del P

TRIGGER: 1

1: Unchanged

2 Unchanged

3 Unchanged
= ’

4: Unchar |gcd

Marker

Used R&S SMU200A (Vector SG with two ARB)

Path A / Path B Two B11: Base-band Generator with ARB (16 M samples) and Digital Modulation

B13: Base-band Main Module

B106: frequency range (100 kHz to 6 GHz)

For selecting the waveform parameters from within the bounds of the signal type, system was random

selection using uniform distribution.

Report Format Version: 01 Page No. 1 12 of 62
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4.6. Frequency Hopping Radar Test Waveform

Minimum
Pulse Hopping
Radar PRI Pulses Hopping Percentage of | Minimum
Width Sequence Length
Type (usec) | perHop | Rate (kHz) Successful Trials
(usec) (msec)
Detection
6 1 333 9 0.333 300 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 defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer frequencies
from 5250 - 5724 MHz. Next, the frequency that was just chosen is removed from the group and a
frequency is randomly selected from the remaining 474 frequencies in the group. This process continues
until all 475 frequencies are chosen for the set. For selection of a random frequency, the frequencies

remaining within the group are always treated as equally likely.

l Logvest Frequency = 5250 MHz

{mm Burst Length {(Sequence length) = 300 ms ‘I

Report Format Version: 01 Page No. 1 13 of 62
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Radar Types (6) System Diagram

¥k EEEFE| o = PEP FkEkEE o Lev FekkEE |

Freq

| ListMode, ALC-Auto
Marker 1: Unchanged fL=]

2 Unchanged our
3 Unchanged
4: Unchanged @-)
AWGN/IMP A [ I/ i
| o ([
[~ On 4
IMP

Used R&S SMU200A (Vector SG with one ARB)

B11: Base-band Generator with ARB (16 M samples) and Digital Modulation

B13: Base-band Main Module

B106: frequency range (100 kHz to 6 GHz)

For selecting the waveform parameters from within the bounds of the signal type, system were random

selection using uniform distribution.
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4.7. Radiated Calibration Setup

Monitor Antenna Radar Antenna

I LI

Spectrum Analyzer Radar
Generator

4.8. Radar Waveform Calibration Procedure

The Interference Radar Detection Threshold Level is -64 dBm + 0 [dBi] + 1 dB = -63 dBm that had been
taken into account the output power range and antenna gain. The above equipment setup was used to
calibrate the conducted Radar Waveform. A vector signal generator was utilized to establish the test
signal level for each radar type. During this process there were replace 50o0hm terminal form 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 used. The spectrum analyzer resolution bandwidth (RBW) and video bandwidth (VBW) were
set to at least 3 MHz. The vector signal generator amplitude was set so that the power level measured at
the spectrum analyzer was -64 dBm + 0 [dBi] + 1 dB = -63 dBm. Capture the spectrum analyzer plots on

short pulse radar types, long pulse radar type and hopping radar waveform.

4.9. Calibration Deviation

There is no deviation with the original standard.

Report Format Version: 01 Page No. : 15 of 62
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4.10.Radar Waveform Calibration Result

<For 20MHz>
Radar #1 DFS detection threshold level and the burst of pulses on the Channel frequency

® EEW 3 MHz
VEW 3

Refl -14.6 c<Bm Att 0 dB SWT 30 ms

Offpet -4.¢ dB

=110

Center 5.5 GHz 2 ms/

Date: ZZ_.DEC.Z013 12:30:53

Radar #2 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms

Offbet -4.¢ dB
EE |
CLEWF
-
o . 1 | i 1
=11

Date: ZZ_.DEC.Z013 12:31:52
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Radar #3 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms

Offpet -4.¢ dB

C LAY
-
D1l -63 HBm
67 b
n nl

=110
Center 5.5 GHz 1 ms/

Date: ZZ_.DEC.Z013 12:34:15

Radar #4 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms
Offpet -4.¢ dB
C LAY
-
- D1, -63 .:1 L
THE Fef - dpn
| I !
=110
Center 5.5 GHz 1 ms/

Date: ZZ_.DEC.Z013 1Z:36:14
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Radar #5 DFS detection threshold level and 12sec long burst on the Channel frequency

¥ 3 MHz

=110

Center 5.5 GHz 2 s/

Date: ZZ_.DEC.Z013 12:28:00

Radar #6 DFS detection threshold level and a single hop (? pulses) on the Channel frequency within
UNII detection bandwidth.

@

Refl -14.6 c<Bm Att 0 dB

Offpet -4.¢ dB

=110

Center 5.5 GHz 500 p=/

Date: ZZ_.DEC.Z013 12:21:55
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<For 40MHz>

Radar #1 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 30 ms

=110

Center 5.51 GHz 3 ms/

Date: ZZ_.DEC.Z013 12:40:38

Radar #2 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms
Offpet -4.¢ dB
C LAY
-
Ll - ‘-._"_':ll
=110
Center 5.51 GHz 1 me/

Date: ZZ_.DEC.Z013 12:39:53

Report Format Version: 01 Page No. 1 19 of 62
FCC ID: PY3UPWL6031H5 Issued Date : Jan. 09, 2014



Report No.: FZ381333

SPORTON LAB.

Radar #3 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms
Offpet -4.¢ dB
C LAY
-
7 Al
- | 1 J | |
=110
Center 5.51 GHz 1 me/

Date: ZZ_.DEC.Z013 12:39:03

Radar #4 DFS detection threshold level and the burst of pulses on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 10 ms
Offpet -4.¢ dB
C LAY
-
Dl -63 HB
T
4
=110
Center 5.51 GHz 1 me/

Date: ZZ_.DEC.Z013 12:38:12
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Radar #5 DFS detection threshold level and 12sec long burst on the Channel frequency

® REW 3 MH=z
VEW 3 MH=z

Refl -14.6 c<Bm Att 0 dB SWT 20 =

=110

Center 5.51 GHz 2 8/

Date: ZZ_.DEC.Z013 1Z2:52:36

Radar #6 DFS detection threshold level and a single hop (? pulses) on the Channel frequency within
UNII detection bandwidth.

@

Ref -14.6 dBm ALt 0 dB
Offbet -4.¢ dB
R -
CLEWF
-4
TR 1 T
=110
Center 5.51 GHz 500 ps/
Date 22 . DEC.Z2013 1 1:49
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5. TEST SETUP AND TEST RESULT
5.1. Test setup

5.1.1. Test Setup Diagram

Following is the test setup for generate the radar waveforms and used to monitor UNII device.

-

MPEG Server
Radar Antenna

Maonitor Antenna

& Radar
- - Generator

Cilent

Spectrum Analyzer

Page No. 1 22 of 62
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EUT (Master) Data Traffic Plot (20 MHz)

Marker 1 [T1 ]

% RBW 3 MHz
*VBW 3 MHz -31.10 dBm
Ref -14.6 dBm *Att O dB SWT 12 s 3.600000 s
Ooffget -4.6 dB ||
-—20
| SGL
30
LVL

3DB

—-110

Center 5.5 GHz 1.2 s/
Date: 20.DEC.2013 05:37:19
EUT (Master) Data Traffic Plot (40 MHz)
@ RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -38.70 dBm
Ref -14.6 dBm “Att 0O dB SWT 12 s 7.675500 s
offfet -4.6 dB ||
20
SGL
Yy —-30
1 LVL

-110
Center 5.51 GHz 1.2 s/
Date: 22.DEC.2013 03:34:18
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Slave Data Traffic Plot (20MHz)

% RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -49.45 dBm
Ref -14.6 dBm *Att O dB SWT 12 s 1.536000 s
Offfet -4.6 dB "
—--20
SGL
20
LVL
L-40

3DB

—-110

Center 5.5 GHz 1.2 s/

Date: 20.DEC.2013 05:38:09

Slave Data Traffic Plot (40MHz)

@ RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -50.68 dBm
Ref -14.6 dBm “Att O dB SWT 12 s 6.652500 s
offket -4.¢ dB ||
--20
[ A ]
SGL
30
LVL
40

--50

3DB

—-110.

Center 5.51 GHz 1.2 s/

Date: 22.DEC.2013 03:33:39
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Without Data Traffic Plot (Noise Plof) (20MHz)

@ RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -78.56 dBm
Ref -14.6 dBm “Att O dB SWT 12 s 5.928000 s
Ooffket -4.§ dB "
120
SGL
30
LVL
I--40
150
I-60
=70 3DB
1

—-110

Center 5.5 GHz 1.2 s/

Date: 20.DEC.2013 05:38:41

Without Data Traffic Plot (Noise Plot) (40MHz)

® RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -78.41 dBm
Ref -14.6 dBm “Att O dB SWT 12 s 10.110000 s
offket -4.¢ dB "
--20
[ A ]
SGL
30
[CLRWR]
LVL
40
50
--60
L_70 3DB
1

—-110.

Center 5.51 GHz 1.2 s/

Date: 22.DEC.2013 03:34:56
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5.1.2. Supporting Units

Support Units Brand Model No. Serial No. FCCID Software Version
PC DELL OPTIPLEX 380 PC-1 DoC Win XP
Notebook DELL D420 NB-4 E2KWM3945ABG Win XP
abgn Cardbus Wistron DNBA-81 - NKR-DNBAS81 6.0.3.120
Wireless cable
modem NETGEAR CG4500BD - PY313300237 V1.04.997

5.1.3. Test Setup Operation

System testing was performed with the designated MPEG test file that streams full motion video from the
Access Point to the Client in full motfion video mode using the media player with the V2.61 Codec
package.. This file is used by IP and Frame based systems for loading the test channel during the
In-service compliance testing of the U-NIl device.

The waveform parameters from within the bounds of the signal type are selected randomly using uniform
distribution.

A spectrum analyzer is used as a monitor to verify that the EUT has vacated the Channel within the
(Channel Closing Transmission Time and Channel Move Time, and does not transmit on a Channel
during the Non-Occupancy Period after the detection and Channel move. It is also used to monitor EUT

fransmissions during the Channel Availability Check Time.

Report Format Version: 01 Page No. 1 26 of 62
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5.2. UNII Detection Bandwidth Measurement

5.2.1. Limit
Minimum 80% of the UNIl 99% transmission power bandwidth. 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.
5.2.2. Test Procedures
1. Adjust the equipment to produce a single Burst of the Short Pulse Radar Type 1 at the center
frequency of the EUT Operating Channel at the specified DFS Detection Threshold level.
2. The generating equipment is configured as shown in the Conducted Test Setup above section 5.1.1.
3. The EUTis set up as a stand-alone device (no associated Client and no traffic). Frame based systems
will be set to a talk/listen ratio of 0%/100% during this test.
4. Generate single radar Burst, and note the response of the EUT. Repeat for a minimum of 10 trials. The
EUT must detect the Radar Waveform using the specified U-NIl Detection Bandwidth criterion.
5. Starting at the center frequency of the EUT operating Channel, increase the radar frequency in 1
MHz steps, repeating the above item 4 test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion. Record the highest frequency (denote as FH) at which detection is
greater than or equal to the U-NII Detection Bandwidth criterion. Recording the detection rate at
frequencies above FH is not required to demonstrate compliance.
6. Starting at the center frequency of the EUT operating Channel, decrease the radar frequency in 1
MHz steps, repeating the above item 4 test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion. Record the lowest frequency (denote as FL) at which detection is
greater than or equal to the U-NII Detection Bandwidth criterion. Recording the detection rate at
frequencies below FL is not required to demonstrate compliance.
7. The U-NII Detection Bandwidth is calculated as follows: U-NII Detection Bandwidth = FH — FL
8. The U-NIl Detection Bandwidth must be at least 80% of the EUT transmitter 99% power, otherwise, the
EUT does not comply with DFS requirements.
5.2.3. Test Deviation
There is no deviation with the original standard.
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5.2.4. Test Result for UNII Detection Bandwidth

For 20MHz
EUT Frequency=5500 MHz
Radar Frequency (MHz) DFS Detection Trials (1 =Detection, 0= No Detection)
1 2 (34|56 |7 | 8|9 |10 DetectionRate (%)
5489 ojo0o|o0j0|O0OjO0O|O0O|O|O]|0O 0%
5490 ojo|o0ojo0|O0OjO0O|O0O|O|O0]|O 0%
5491(FL) 1 1 1 1 1 1 1 1 1 1 100%
5492 1 1 1 1 1 1 1 1 1 1 100%
5493 1 1 1 1 1 1 1 1 1 1 100%
5494 1 1 1 1 1 1 1 1 1 1 100%
5495 1 1 1 1 1 1 1 1 1 1 100%
5496 1 1 1 1 1 1 1 1 1 1 100%
5497 1 1 1 1 1 1 1 1 1 1 100%
5498 1 1 1 1 1 1 1 1 1 1 100%
5499 1 1 1 1 1 1 1 1 1 1 100%
5500 1 1 1 1 1 1 1 1 1 1 100%
5501 1 1 1 1 1 1 1 1 1 1 100%
5502 1 1 1 1 1 1 1 1 1 1 100%
5503 1 1 1 1 1 1 1 1 1 1 100%
5504 1 1 1 1 1 1 1 1 1 1 100%
5505 1 1 1 1 1 1 1 1 1 1 100%
5506 1 1 1 1 1 1 1 1 1 1 100%
5507 1 1 1 1 1 1 1 1 1 1 100%
5508 1 1 1 1 1 1 1 1 1 1 100%
5509 1 1 1 1 1 1 1 1 1 1 100%
5510(FH) 1 1 1 1 1 1 1 1 1 1 100%
5511 ojo0o|o0j0|O0OjO0O|O0O|O]|O0]|O 0%
Detection Bandwidth = (FH-FL)+1 = (6510MHz-5491MHz)+1 = 20MHz
EUT 99% Bandwidth = 20MHz (see note)
UNII Detection Bandwidth Min. Limit (MHz): 20MHz x 80% = 16MHz

Note: All UNII channels for this device have identical Channel bandwidths. Therefore, all DFS testing was
done at 5500 MHz. The 99% channel bandwidth is 20MHz. (See the 99% BW section of the RF report for

further measurement details).
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For 40MHz
EUT Frequency=5510 MHz
Radar Frequency (MH2) DFS Detection Trials (1 =Detection, 0= No Detection)
1 2 |1 3| 45|67 )|8)|9]|10 Detection Rate (%)

5490 ojo|jo|o0o|jO0|lO0O|O0O|]O|O]|0O 0%

5491(FL) 1 1 1 1 1 1 1 1 1 1 100%
5492 1 1 1 1 1 1 1 1 1 1 100%
5493 1 1 1 1 1 1 1 1 1 1 100%
5494 1 1 1 1 1 1 1 1 1 1 100%
5495 1 1 1 1 1 1 1 1 1 1 100%
5496 1 1 1 1 1 1 1 1 1 1 100%
5497 1 1 1 1 1 1 1 1 1 1 100%
5498 1 1 1 1 1 1 1 1 1 1 100%
5499 1 1 1 1 1 1 1 1 1 1 100%
5500 1 1 1 1 1 1 1 1 1 1 100%
5501 1 1 1 1 1 1 1 1 1 1 100%
5502 1 1 1 1 1 1 1 1 1 1 100%
5503 1 1 1 1 1 1 1 1 1 1 100%
5504 1 1 1 1 1 1 1 1 1 1 100%
5505 1 1 1 1 1 1 1 1 1 1 100%
5506 1 1 1 1 1 1 1 1 1 1 100%
5507 1 1 1 1 1 1 1 1 1 1 100%
5508 1 1 1 1 1 1 1 1 1 1 100%
5509 1 1 1 1 1 1 1 1 1 1 100%
5510 1 1 1 1 1 1 1 1 1 1 100%
5511 1 1 1 1 1 1 1 1 1 1 100%
5512 1 1 1 1 1 1 1 1 1 1 100%
5513 1 1 1 1 1 1 1 1 1 1 100%
5514 1 1 1 1 1 1 1 1 1 1 100%
5515 1 1 1 1 1 1 1 1 1 1 100%
5516 1 1 1 1 1 1 1 1 1 1 100%
5517 1 1 1 1 1 1 1 1 1 1 100%
5518 1 1 1 1 1 1 1 1 1 1 100%
5519 1 1 1 1 1 1 1 1 1 1 100%
5520 1 1 1 1 1 1 1 1 1 1 100%
5521 1 1 1 1 1 1 1 1 1 1 100%
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100%

100%

100%

100%

100%

100%

100%

0%

5522 1|1
5523 1|1
5524 1|1
5525 1|1
5526 1|1
5527 1|1
5528(FH) 1|1
5529 0
5530 0

0%

Detection Bandwidth = (FH-FL)+1 = (5528MHz-5491MHz)+ 1= 38MHz

EUT 99% Bandwidth = 40MHz (see note)

UNII Detection Bandwidth Min. Limit (MHz): 40MHz x 80%

Note: All UNII channels for this device have identical Channel bandwidths. Therefore, all DFS testing was
done at 5510 MHz. The 99% channel bandwidth is 40MHz. (See the 99% BW section of the RF report for

further measurement details).
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5.3. Initial Channel Availability Check Time Measurement

5.3.1. Limit

The EUT shall perform a Channel Availability Check to ensure that there is no radar operating on the

channel. After power-up sequence, receive at least 1 minute on the intended operating frequency.

5.3.2. Test Procedures

1. The U-NIl devices will be powered on and be instructed to operate on the appropriate 5500 MHz (for
20MHz), 5510 MHz (for 40MHz). The spectrum analyzer will be set to zero span mode with a 3 MHz
RBW and 3 MHz VBW on the Channel occupied by the radar (Chr) with a 200 seconds sweep time.
The spectrum analyzer’'s sweep will be started at the same time power is applied to the U-NIl device.

2. The EUT should not transmit any beacon or data fransmissions until at least 1 minute after the

completion of the power-on cycle. Measurement system showing its nominal noise floor is marker 1.

5.3.3. Test Deviation

There is no deviation with the original standard.
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5.3.4. Test Result for Initial Channel Availability Check Time
For 20MHz

The EUT does not transmit any beacon or data fransmissions until at least 1 minute after the completion
of the power-on cycle (43.30 sec). The initial power up time of the EUT is indicated by marker 1 (43.30

sec). Initial beacons/data transmissions are indicated by marker 2 (103.30 sec).

® RBW 3 MHz Marker 1 [T1 ]

*VBW 3 MHz -79.90 dBm
Ref -14.6 dBm “Att O dB SWT 200 s 43.300000 s

Offget -4.6|dB

Marker| 2 [T1

=3AF99 aBm

-—20

[L03.300p00 s

Center 5.5 GHz 20 s/

Date: 22.DEC.2013 04:25:27
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For 40MHz
The EUT does not transmit any beacon or data transmissions until at least 1 minute after the completion
of the power-on cycle (42.82 sec). The initial power up time of the EUT is indicated by marker 1 (42.82

sec). Initial beacons/data tfransmissions are indicated by marker 2 (102.82 sec).

@ RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -79.29 dBm
Ref -14.6 dBm *Att O dB SWT 200 s 42.820000 s
Offget -4.6|dB Marker| 2 [T1
r—20 =090 aom
l02.820Pp00 s
SGL
M t+-30
LVL
L-40
50
60
=70 3DB
1
i -
Center 5.51 GHz 20 s/

Date: 20.DEC.2013 06:50:02
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5.4. Radar Burst at the Beginning of the Channel Availability Check Time Measurement

5.4.1. Limit
In beginning of the Channel Availability Check (CAC) Time, radar is detected on this channel, select
another intended channel and perform a CAC on that channel.

5.4.2. Test Procedures

1. 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 + 1 dB occurs at the
beginning of the Channel Availability Check Time.

2. The EUT is in completion power-up cycle (from T0 to T1). T1 denotes the instant when the EUT has
completed its power-up sequence. The Channel Availability Check Time commences at instant T1
and will end no sooner than T1 + 60 seconds. A single Burst of short pulse of radar type 1 at DFS
Detection Threshold + 1 dB will commence within a 6 second window starting at T1.

3. Visual indication on the EUT of successful detection of the radar Burst will be recorded and reported.
Observation of emissions at 5500 MHz (for 20MHz), 5510 MHz (for 40MHz) will continue for 155.13
seconds (for 20MHz), 155.60 seconds (for 40MHz) after the radar Burst has been generated. Verify
that during the 200 seconds measurement window no EUT transmissions occurred at 5500 MHz (for
20MHz), 5510 MHz (for 40MHz).

5.4.3. Test Deviation

There is no deviation with the original standard.
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5.4.4. Results of Radar Burst at the Beginning of the Channel Availability Check Time

For 20MHz
® RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -25.61 dBm
Ref -14.6 dBm “Att O dB SWT 200 s 44.870000 s
offket -4.¢ dB ||
- 20
&
SGL
M {30
LVL
-40
--50
--60
L _70 3DB
—110
Center 5.5 GHz 20 s/
Date: 22_.DEC.2013 05:42:36
For 40MHz
® RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -27.18 dBm
Ref -14.6 dBm *Att O dB SWT 200 s 44 _400000 s
offbet -4.¢ dB ||
-—20
1
SGL
r-30
LVL
40
--50
-—60
=70 3DB
—-110
Center 5.51 GHz 20 s/
Date: 22.DEC.2013 03:12:35
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5.5. Radar Burst at the End of the Channel Availability Check Time Measurement

5.5.1. Limit
In the end of Channel Availability Check (CAC) Time, radar is detected on this channel, select another
intended channel and perform a CAC on that channel.

5.5.2. Test Procedures

1. 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 + 1 dB occurs at the
end of the Channel Availability Check Time.

2. The EUT is powered on at T0. T1 denotes the instant when the EUT has completed its power-up
sequence. The Channel Availability Check Time commences at instant T1 and will end no sooner
than T1 + 60 seconds. A single Burst of short pulse of radar type 1 at DFS Detection Threshold + 1 dB
will commence within a 6 second window starting at T1+ 54 seconds.

3. Visual indication on the EUT of successful detection of the radar Burst will be recorded and reported.
Observation of emissions at 5500 MHz (for 20MHz), 5510 MHz (for 40MHz) will continue for 99.2
seconds (for 20MHz), 100.62 seconds (for 40MHz) after the radar Burst has been generated. Verify
that during the 200 seconds measurement window no EUT transmissions occurred at 5500 MHz (for
20MHz), 5510 MHz (for 40MHz).

5.5.3. Test Deviation

There is no deviation with the original standard.
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5.5.4. Results of Radar Burst at the end of the Channel Availability Check Time

3DB

For 20MHz
® RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -25.19 dBm
Ref -14.6 dBm “Att O dB SWT 200 s 100.800000 s
offket -4.¢ dB "
--20
L
y
s [-30
40
50
60
I-70
-110
Center 5.5 GHz 20 s/
Date: 22_.DEC.2013 05:40:03
For 40MHz
® RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -27.51 dBm
Ref -14.6 dBm “Att O dB SWT 200 s 99.380000 s

--20

OfF

set -4.6 dB

--30

|--40

LVL

--50

-—-60

--70

—110

Center 5.51 GHz

Date:

22_DEC.2013 03:16:06

20 s/
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5.6. In-Service Monitoring for Channel Move Time, Channel Closing Transmission Time and
Non-Occupancy Period Measurement

5.6.1. Limit

The EUT has In-Service Monitoring function to continuously monitor the radar signals, If radar is detected,

must leave the channel (Shutdown). The Channel Move Time to cease all fransmissions on the current

Channel upon detection of a Radar Waveform above the DFS Detection Threshold within 10 sec. The

total duration of Channel Closing Transmission Time is 260ms, consisting of data signals and the

aggregate of control signals, by a U-NIl device during the Channel Move Time. The Non-Occupancy

Period time is 30 minute during which a Channel will not be utilized after a Radar Waveform is detected

on that Channel.

5.6.2. Test Procedures

1.

When a radar Burst with a level equal to the DFS Detection Threshold + 1dB is generated on the
Operating Channel of the U-NIl device. A U-NIl device operating as a Client Device will associate
with the Master at Channel. Stream the MPEG test file from the Master Device to the Client Device on
the selected Channel for the entire period of the test. At time TO the Radar Waveform generator
sends a Burst of pulses for each of the radar types at Detection Threshold + 1dB.

Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.
Measure and record the tfransmissions from the EUT during the observation time (Channel Move Time).
One 10 second plot been reported for the Short Pulse Radar Types 1-4 and one for the Long Pulse
Radar Type test in a 22 second plot. The plot for the Short Pulse Radar Types start at the end of the
radar burst. The Channel Move Time will be calculated based on the plot of the Short Pulse Radar
Type. The Long Pulse Radar Type plot show the device ceased transmissions within the 10 second
window after detection has occurred. The plot for the Long Pulse Radar Type should start at the
beginning of the 12 second waveform.

Measurement of the aggregate duration of the Channel Closing Transmission Time method. With the
spectrum analyzer set to zero span tuned to the center frequency of the EUT operating channel at
the radar simulated frequency, peak detection, and max hold, the dwell time per bin is given by:
Dwell = S/ B ; where Dwell is the dwell time per spectrum analyzer sampling bin, § is the sweep time
and B is the number of spectrum analyzer sampling bins. An upper bound of the aggregate
duration of the intermittent control signals of Channel Closing Transmission Time is calculated by: C
= N X Dwell ; where C is the Closing Time, N is the number of specirum analyzer sampling bins
(intermittent control signals) showing a U-NII transmission and Dwell is the dwell time per bin.
Measure the EUT for more than 30 minutes following the channel close/move time to verify that the
EUT does not resume any transmissions on this Channel.

5.6.3. Test Deviation

There is no deviation with the original standard.
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5.6.4. Result of Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period

For 20MHz
Test Result
Parameter Limit
Type 1 Type 5
Test Channel (MHz) 5500 MHz 5500 MHz -
Channel Move Time (sec.) 4.085 0 < 10s
Channel Closing Transmission Time (ms) (Note) 41.250 0 < 60ms
Non-Occupancy Period (min.) =30 - 2 30 min

Note: 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 seconds period.

The aggregate duration of control signals will not count quiet periods in between transmissions.

For 40MHz
Test Result
Parameter Limit
Type 1 Type 5
Test Channel (MHz) 5510 MHz 5510 MHz -
Channel Move Time (sec.) 3.936 0 < 10s
Channel Closing Transmission Time (ms) (Note) 40.625 0 < 60ms
Non-Occupancy Period (min.) =30 - 2 30 min

Note: 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 seconds period.

The aggregate duration of control signals will not count quiet periods in between transmissions.
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5.6.5. Channel Move Time Plot

For 20MHz
Radar #1 Channel Move Time

@ RBW 3 MHz Marker 3 [T1 ]
“VBW 3 MHz -30.84 dBm
Ref -14.6 dBm “Att O dB SWT 12 s 4.084500 s
Offget -4.¢6 dB Marker| 1|[T1 ]I
quqr 120 =SIf33 dom
.000p00 s
20 Marker| 2|[T1 I
-80}24 dBmf po
Pod.000p00 ms [y
Marker] 41[T1 1
-81}122 dBm

10 .000p00 s

A

EUT signal

3DB

'li-llc |
Center 5.5 GHz 1.2 s/
Date: 22.DEC.2013 04:28:30
Radar #5 Channel Move Time
@ RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -26.69 dBm
Ref -14.6 dBm “Att O dB SWT 22 s 11.431750 s
Ooffket -4.¢ dB Marker| 2 [T1 || ||
r-20 =70 S apm -
12.000p00 s &
RGdGI’ . _I + || » T Marker| 3 [T1 ]I SeL
> —77[06 dBm
22.000p00 s [y
- 3DB
EUT signal
T2
-110 T2
Center 5.5 GHz 2.2 s/
Date: 22.DEC.2013 05:29:25
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For 40MHz
Radar #1 Channel Move Time
® RBW 3 MHz Marker 3 [T1 ]
“VBW 3 MHz -48.73 dBm
Ref -14.6 dBm “Att O dB SWT 12 s 3.936000 s
Offget -4.¢6 dB Marker| 1|[T1 ]I
Rqur r120 = Z—aBm ||
.000p00 s
| 130 Marker| 2|[T1 ]I
-78]1.36 dBm G
PO®_.000p0O0 ms ICE
140 Marker| 4|[T1 I
-78]1 56 dBm
?; 1¢.000p00 s
/ | 3DB
EUT signal

1i-luc |

Center 5.51 GHz 1.2 s/

Date: 20.DEC.2013 07:20:27

Radar #5 Channel Move Time

@ RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -29.74 dBm
Ref -14.6 dBm “Att O dB SWT 22 s 11.396000 s
offket -4.6 dB Marker| 2 [T1 Ji ||
r-20 —78F 28 dBm
12.000p00 s
SGL
1 y Marker| 3 [T1 |I
Radar W‘m ° 77} 70 dBm

22.000p00 s [Lu

3DB

EUT signal

Center 5.51 GHz 2.2 s/

Date: 22.DEC.2013 03:22:46
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5.6.6. Channel Closing Transmission Time Plot

For 20MHz
Radar #1 Channel Closing Transmission Time is comprised of 200 ms starting at the beginning of the
Channel Move Time plus 60ms additional intermittent control signals

@ RBW 3 MHz Marker 3 [T1 ]
“VBW 3 MHz -31.66 dBm
Ref -14.6 dBm “Att O dB SWT 5 s 4.098125 s
Offget -4.¢6 dB Marker| 1 [T1 ]I

-2 =SO0F 75 _dom
0.000p00 s

Radar :
Mackacl 2 11 ]
%"3 —81[75 dBm|rg
PPql. 0O0POO ms

LvL

/////"' I’ 3DB

EUT signal

Center 5.5 GHz 500 ms/

Date: 22.DEC.2013 05:17:46

Dwell is the dwell time per spectrum analyzer sampling bin.

S is the sweep time

B is the number of spectrum analyzer sampling bins

C is the intermittent control signals of Channel Closing Transmission Time

N is the number of spectrum analyzer sampling bins (intermittent control signals) showing a U-NII
fransmission

Dwell (0.625 ms)= S (5 sec) / B (8000)

C (41.250 ms) = N (66) X Dwell (0.625 ms)

Report Format Version: 01 Page No. 1 42 of 62
FCC ID: PY3UPWL6031H5 Issued Date : Jan. 09, 2014



SPORTON LAB.

Report No.: FZ381333

Radar #5 Channel Closing Transmission Time is comprised of 200 ms starting at the beginning of the

Channel Move Time plus 60ms additional intermittent control signals

® RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz -26.69 dBm
Ref -14.6 dBm “Att O dB SWT 22 s 11.431750 s
Offget -4.¢ dB Marker| 2 [T1 ]I
r-20 =70 38 UBm
- 12.000p00 s
qucr ? T Marker| 3 [T1 |I SeL
ﬁ > -77106 dBm
22.000p00 s fLw

A

EUT signal aos

T2
-110 ——

Center 5.5 GHz 2.2 s/

Date: 22.DEC.2013 05:29:25

Dwell is the dwell time per spectrum analyzer sampling bin.

S is the sweep time

B is the number of spectrum analyzer sampling bins

C is the intermittent control signals of Channel Closing Transmission Time

N is the number of spectrum analyzer sampling bins (intfermittent control signals) showing a U-NII
fransmission

Dwell (2.750 ms)= S (22 sec) / B (8000)

C (0 ms) = N (0) X Dwell (2.750 ms)
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For 40MHz
Radar #1 Channel Closing Transmission Time is comprised of 200 ms starting at the beginning of the

Channel Move Time plus 60ms additional intermittent control signals

@ RBW 3 MHz Marker 3 [T1 ]
“VBW 3 MHz -42_.17 dBm
Ref -14.6 dBm “Att O dB SWT 5 s 4.026875 s
Offget -4.¢ dB Marker| 1 [T1 ]I

=2 =53 B
0.000p00 s

Marker| 2 [T1 |I

r-3
— ~80[ 93 dBm|1rg
P00 .000p00 ms |y

&

=

9]

Radar
\ P

/ H 30B
gy} - . R AN - O N P TN M L O | T B

EUT signal

Center 5.51 GHz 500 ms/

Date: 22.DEC.2013 02:59:07

Dwell is the dwell time per spectrum analyzer sampling bin.

S is the sweep time

B is the number of spectrum analyzer sampling bins

C is the intermittent control signals of Channel Closing Transmission Time

N is the number of spectrum analyzer sampling bins (intermittent control signals) showing a U-NII
fransmission

Dwell (0.625 ms)= S (5 sec) / B (8000)

C (40.625 ms) = N (65) X Dwell (0.625 ms)
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Radar #5 Channel Closing Transmission Time is comprised of 200 ms starting at the beginning of the

Channel Move Time plus 60ms additional intermittent control signals

@ RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz -29.74 dBm
Ref -14.6 dBm “Att O dB SWT 22 s 11.396000 s
offfet -4.¢ dB Marker] 2 [T1 i ||
r-20 —=78[ 28 dBm
12.000pP00 s
1 SGL
RGdGI’ - - Marker| 3 [T1 ||
—77}70 dBm
22.000p00 s [Lu

3DB

A

EUT signal

Center 5.51 GHz 2.2 s/

Date: 22.DEC.2013 03:22:46

Dwell is the dwell time per spectrum analyzer sampling bin.

S is the sweep time

B is the number of spectrum analyzer sampling bins

C is the intermittent control signals of Channel Closing Transmission Time

N is the number of spectrum analyzer sampling bins (intermittent control signals) showing a U-NII
fransmission

Dwell (2.750 ms)= S (22 sec) / B (8000)

C (0 ms) = N (0) X Dwell (2.750 ms)
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5.6.7. Non-Occupancy Period Plot
For 20MHz
Non-Occupancy Period

During the 30 minutes observation time, UUT did not make any fransmissions on a channel after a radar

signal was detected on that channel by either the Channel Availability Check or the In-Service

Monitoring.
Ref -14.6 dBm ALt 0 dB
Offbet -4.¢ dB

12z

11¢

nter 5.5 GHz 200 =/
Date 22 . DEC 1 050922
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Non-Occupancy Period

Monitoring.

During the 30 minutes observation time, UUT did not make any fransmissions on a channel after a radar

signal was detected on that channel by either the Channel Availability Check or the In-Service

Ref -14.6 dBm

OF

4P

Report No.: FZ381333

Center 5.51 GHz

Date: 22.DEC.2013 04:18:58
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5.7. Statistical Performance Check Measurement

5.7.1.

Limnit

The minimum percentage of successful detection requirements found in below table when a radar burst

with a level equal to the DFS Detection Threshold + 1dB is generated on the Operating Channel of the

U-NII device (In- Service Monitoring).

Radar Type Minimum Number of Trails Detection Probability
1 30 Pd > 60%
2 30 Pd > 60%
3 30 Pd > 60%
4 30 Pd > 60%
Aggregate (Radar Types 1-4) 120 Pd > 80%
5 30 Pd > 80%
6 30 Pd > 70%

The percentage of successful detection is calculated by:

TotalWaveformDetections
TotalWaveformTrails

x100 = Probability of Detection Radar Waveform In addition an aggregate

minimum percentage of successful detection across all Short Pulse Radar Types 1-4 is required and is

calculated as follows:

Pd1+Pd2 + Pd3 + Pa4
4

5.7.2. Test Procedures

1. Stream the MPEG test file from the Master Device to the Client Device on the test Channel for the
entire period of the test.

2. At time TO the Radar Waveform generator sends the individual waveform for each of the Radar
Types 1-6, at levels equal to the DFS Detection Threshold + 1dB, on the Operating Channel.

3. Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for duration
greater than 10 seconds for Short Pulse Radar Types 1-4 and 6 to ensure detection occurs.

4. Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for duration
greater than 22 seconds for Long Pulse Radar Type 5 to ensure detection occurs.

5. The device can utilize a test mode to demonsirate when detection occurs to prevent the need to
reset the device between trial runs.

6. The Minimum number of trails, minimum percentage of successful detection and the average

minimum percentage of successful detection are found in below table.

5.7.3. Test Deviation

There is no deviation with the original standard.
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5.7.4. Test Result of Statistical Performance Check

For 20MHz
Type 1 Radar Statistical Performance
Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst 1=Detection
0=No Detection
1 5493 1 1428 18 1
2 5494 1 1428 18 1
3 5495 1 1428 18 1
4 5496 1 1428 18 1
5 5497 1 1428 18 1
6 5498 1 1428 18 1
7 5499 1 1428 18 1
8 5500 1 1428 18 1
9 5501 1 1428 18 1
10 5502 1 1428 18 1
11 5503 1 1428 18 1
12 5504 1 1428 18 1
13 5505 1 1428 18 1
14 5506 1 1428 18 1
15 5507 1 1428 18 1
16 5506 1 1428 18 1
17 5505 1 1428 18 1
18 5504 1 1428 18 1
19 5503 1 1428 18 1
20 5502 1 1428 18 1
21 5501 1 1428 18 1
22 5500 1 1428 18 1
23 5499 1 1428 18 1
24 5498 1 1428 18 1
25 5497 1 1428 18 1
26 5496 1 1428 18 1
27 5495 1 1428 18 1
28 5494 1 1428 18 1
29 5493 1 1428 18 1
30 5494 1 1428 18 1
Detection Percentage (%) 100
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Type 2 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst 1=Detection
0=No Detection
1 5493 2.6 221 23 1
2 5494 4.6 198 27 0
3 5495 1.1 184 29 1
4 5496 4.8 203 24 1
5 5497 2.4 162 25 1
6 5498 3.4 204 28 1
7 5499 2.3 170 27 1
8 5500 3.5 184 23 1
9 5501 4.9 150 27 1
10 5502 4.6 211 29 1
11 5503 29 158 23 1
12 5504 2.6 226 27 1
13 5505 1.6 204 26 0
14 5506 3.9 181 25 1
15 5507 4.6 202 24 1
16 5506 4.1 194 27 1
17 5505 2.3 193 28 1
18 5504 3.9 173 29 1
19 5503 4.3 188 23 1
20 5502 1.5 215 26 1
21 5501 4.9 227 27 0
22 5500 1.1 199 23 1
23 5499 4.5 155 29 1
24 5498 4.0 190 27 1
25 5497 2.4 151 23 1
26 5496 2.5 180 28 1
27 5495 2.5 228 23 0
28 5494 25 203 25 1
29 5493 1.5 188 25 1
30 5494 1.9 217 24 1
Detection Percentage (%) 86.67
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Type 3 Radar Statistical Performance

Trail # Test Freq. (MHz) Puise Width (us) PRI (us) Pulses / Burst 1=Defection;
0=No Detection
1 5493 8.0 205 16 1
2 5494 6.7 382 18 1
3 5495 8.6 418 16 1
4 5496 9.4 351 17 1
5 5497 7.4 383 18 1
6 5498 9.8 232 16 1
7 5499 9.1 377 17 1
8 5500 9.6 457 16 1
9 5501 8.0 471 18 1
10 5502 9.0 304 18 1
11 5503 8.0 316 17 1
12 5504 9.8 325 16 1
13 5505 8.0 409 17 1
14 5506 9.9 200 17 1
15 5507 8.8 458 16 1
16 5506 8.0 232 18 1
17 5505 8.3 250 16 1
18 5504 8.7 270 16 1
19 5503 7.7 350 17 1
20 5502 7.1 230 16 1
21 5501 7.3 416 18 1
22 5500 7.6 498 18 1
23 5499 7.3 286 17 1
24 5498 7.3 287 16 1
25 5497 7.5 462 17 1
26 5496 6.2 300 17 1
27 5495 6.4 323 18 1
28 5494 7.1 420 16 1
29 5493 7.2 395 18 1
30 5494 8.4 377 16 1
Detection Percentage (%) 100
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Type 4 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst 1=befection
0=No Detection
1 5493 18.0 242 15 1
2 5494 19.9 279 12 1
3 5495 12.9 487 14 1
4 5496 15.0 452 13 1
5 5497 16.3 230 12 1
6 5498 19.8 238 13 1
7 5499 18.2 420 16 1
8 5500 16.3 452 15 1
9 5501 14.2 495 12 1
10 5502 17.8 228 16 1
11 5503 19.1 211 16 1
12 5504 18.4 283 15 1
13 5505 11.8 411 12 1
14 5506 14.2 284 13 1
15 5507 13.9 202 12 1
16 5506 17.8 340 14 1
17 5505 15.6 290 16 1
18 5504 14.6 250 16 1
19 5503 14.4 484 15 0
20 5502 18.9 387 13 1
21 5501 11.1 348 15 1
22 5500 13.8 291 16 1
23 5499 14.3 295 12 1
24 5498 12.5 300 12 1
25 5497 12.5 322 14 1
26 5496 12.5 383 13 1
27 5495 15.7 322 16 1
28 5494 19.8 469 13 1
29 5493 18.6 406 15 1
30 5494 15.9 238 14 1
Detection Percentage (%) 96.67
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Total Type 1~4 Radar Statistical Performance

Radar Type # Detection Percentage (%)
1 100.00
2 86.67
3 100.00
4 96.67
Total 1~4 95.83

Type 5 Radar Statistical Performance

o 1=Detection T 1=Detection o 1=Detection
0=No Detection 0=No Detection 0=No Detection
1 1 11 1 21 1
2 0 12 1 22 1
3 1 13 1 23 1
4 1 14 1 24 1
5 1 15 1 25 1
6 1 16 1 26 1
7 1 17 1 27 1
8 1 18 1 28 1
9 1 19 1 29 1
10 1 20 1 30 1
Detection Percentage (%) 96.67
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Type 6 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulses / Hop Pulse Width (us) PRI (us) 1=Delection
0=No Detection

1 5500 9 1 333 1

2 5500 9 1 333 1

3 5500 9 1 333 1

4 5500 9 1 333 1

5 5500 9 1 333 1

6 5500 9 1 333 1

7 5500 9 1 333 1

8 5500 9 1 333 1

9 5500 9 1 333 1

10 5500 9 1 333 1

11 5500 9 1 333 1

12 5500 9 1 333 1

13 5500 9 1 333 1

14 5500 9 1 333 1

15 5500 9 1 333 1

16 5500 9 1 333 1

17 5500 9 1 333 1

18 5500 9 1 333 1

19 5500 9 1 333 1
20 5500 9 1 333 1
21 5500 9 1 333 1
22 5500 9 1 333 1
23 5500 9 1 333 1
24 5500 9 1 333 1
25 5500 9 1 333 1

26 5500 9 1 333 1

27 5500 9 1 333 1

28 5500 9 1 333 1

29 5500 9 1 333 1

30 5500 9 1 333 1

Detection Percentage (%) 100
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For 40MHz
Type 1 Radar Statistical Performance
Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst |=Defection
0=No Detection
1 5496 1 1428 18 1
2 5497 1 1428 18 1
3 5498 1 1428 18 1
4 5499 1 1428 18 1
5 5500 1 1428 18 1
6 5501 1 1428 18 1
7 5502 1 1428 18 1
8 5503 1 1428 18 1
9 5504 1 1428 18 1
10 5505 1 1428 18 1
11 5506 1 1428 18 1
12 5507 1 1428 18 1
13 5508 1 1428 18 1
14 5509 1 1428 18 1
15 5510 1 1428 18 1
16 5511 1 1428 18 1
17 5512 1 1428 18 1
18 5513 1 1428 18 1
19 5514 1 1428 18 1
20 5515 1 1428 18 1
21 5516 1 1428 18 1
22 5517 1 1428 18 1
23 5518 1 1428 18 1
24 5519 1 1428 18 1
25 5520 1 1428 18 1
26 5521 1 1428 18 1
27 5522 1 1428 18 1
28 5523 1 1428 18 1
29 5524 1 1428 18 1
30 5525 1 1428 18 1
Detection Percentage (%) 100
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Type 2 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst |=Defection
0=No Detection
1 5496 2.6 221 23 1
2 5497 4.6 198 27 1
3 5498 1.1 184 29 1
4 5499 4.8 203 24 1
5 5500 2.4 162 25 1
6 5501 3.4 204 28 1
7 5502 2.3 170 27 1
8 5503 3.5 184 23 1
9 5504 4.9 150 27 1
10 5505 4.6 211 29 1
11 5506 29 158 23 1
12 5507 2.6 226 27 1
13 5508 1.6 204 26 1
14 5509 3.9 181 25 1
15 5510 4.6 202 24 1
16 5511 4.1 194 27 1
17 5512 2.3 193 28 1
18 5513 3.9 173 29 1
19 5514 4.3 188 23 1
20 5515 1.5 215 26 1
21 5516 4.9 227 27 1
22 5517 1.1 199 23 1
23 5518 4.5 155 29 1
24 5519 4.0 190 27 1
25 5520 2.4 151 23 1
26 5521 25 180 28 1
27 5522 25 228 23 1
28 5523 25 203 25 1
29 5524 1.5 188 25 1
30 5525 1.9 217 24 1
Detection Percentage (%) 100
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Type 3 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst |=Defection
0=No Detection

1 5496 8.0 205 16 1

2 5497 6.7 382 18 1

3 5498 8.6 418 16 1

4 5499 9.4 351 17 1

5 5500 7.4 383 18 1

6 5501 9.8 232 16 1

7 5502 9.1 377 17 1

8 5503 9.6 457 16 1

9 5504 8.0 471 18 1
10 5505 9.0 304 18 1

11 5506 8.0 316 17 1
12 5507 9.8 325 16 1
13 5508 8.0 409 17 1
14 5509 9.9 200 17 1
15 5510 8.8 458 16 1
16 5511 8.0 232 18 1
17 5512 8.3 250 16 0
18 5513 8.7 270 16 1
19 5514 7.7 350 17 1
20 5515 7.1 230 16 1
21 5516 7.3 416 18 1
22 5517 7.6 498 18 1
23 5518 7.3 286 17 1
24 5519 7.3 287 16 1
25 5520 7.5 462 17 1
26 5521 6.2 300 17 1
27 5522 6.4 323 18 1
28 5523 7.1 420 16 1
29 5524 7.2 395 18 1
30 5525 8.4 377 16 1

Detection Percentage (%) 96.67
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Type 4 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulse Width (us) PRI (us) Pulses / Burst 1=Defection
0=No Detection

1 5496 18.0 242 15 1

2 5497 19.9 279 12 1

3 5498 12.9 487 14 1

4 5499 15.0 452 13 1

5 5500 16.3 230 12 1

6 5501 19.8 238 13 0

7 5502 18.2 420 16 1

8 5503 16.3 452 15 1

9 5504 14.2 495 12 1

10 5505 17.8 228 16 1

11 5506 19.1 211 16 1

12 5507 18.4 283 15 1

13 5508 11.8 411 12 1

14 5509 14.2 284 13 1

15 5510 13.9 202 12 1

16 5511 17.8 340 14 1

17 5512 15.6 290 16 1

18 5513 14.6 250 16 1

19 5514 14.4 484 15 1
20 5515 18.9 387 13 1
21 5516 11.1 348 15 1
22 5517 13.8 291 16 1
23 5518 14.3 295 12 1
24 5519 12.5 300 12 1
25 5520 12.5 322 14 1

26 5521 12.5 383 13 1

27 5522 15.7 322 16 1

28 5523 19.8 469 13 1

29 5524 18.6 406 15 1

30 5525 15.9 238 14 1

Detection Percentage (%) 96.67
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Total Type 1~4 Radar Statistical Performance

Radar Type # Detection Percentage (%)
1 100.00
2 100.00
3 96.67
4 96.67
Total 1~4 98.33

Type 5 Radar Statistical Performance

o 1=Detection T 1=Detection o 1=Detection
0=No Detection 0=No Detection 0=No Detection
1 1 11 1 21 1
2 1 12 1 22 0
3 1 13 1 23 1
4 1 14 1 24 1
5 1 15 1 25 1
6 1 16 1 26 1
7 1 17 1 27 1
8 1 18 1 28 1
9 1 19 1 29 1
10 1 20 1 30 1
Detection Percentage (%) 96.67
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Type 6 Radar Statistical Performance

Trail # Test Freq. (MHz) Pulses / Hop Pulse Width (us) PRI (us) |=Defection
0=No Detection
1 5510 9 1 333 1
2 5510 9 1 333 1
3 5510 9 1 333 1
4 5510 9 1 333 1
5 5510 9 1 333 1
6 5510 9 1 333 1
7 5510 9 1 333 1
8 5510 9 1 333 1
9 5510 9 1 333 1
10 5510 9 1 333 1
11 5510 9 1 333 1
12 5510 9 1 333 1
13 5510 9 1 333 1
14 5510 9 1 333 1
15 5510 9 1 333 1
16 5510 9 1 333 1
17 5510 9 1 333 1
18 5510 9 1 333 1
19 5510 9 1 333 1
20 5510 9 1 333 1
21 5510 9 1 333 1
22 5510 9 1 333 1
23 5510 9 1 333 1
24 5510 9 1 333 1
25 5510 9 1 333 1
26 5510 9 1 333 1
27 5510 9 1 333 1
28 5510 9 1 333 1
29 5510 9 1 333 1
30 5510 9 1 333 1
Detection Percentage (%) 100
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6. LIST OF MEASURING EQUIPMENTS

. - libration
Instrument Manufacturer | Model No. Serial No. | Characteristics COD%;’e ° Remark
Signal analyzer R&S FSV40 100979 9kHz~40GHz Nov. 29, 2013 | Conducted
(THO1-CB)
Temp. and Humidit Conducted
emp. and AUMIAIY | 1o Billion TTH-D3SP TBN-931011 | -30~100 degree | Jun. 04, 2013
Chamber (THO1-CB)
; Conducted
Signal Generator R&S SMR40 100302 10MHz-40GHz Dec. 02, 2013
(THO1-CB)
Conducted
Horn Antenna COM-POWER AH-118 071187 1GHz - 18GHz Jul. 03, 2013
(THO1-CB)
Horn Antenna COM-POWER AH-118 071042 1GHz—18GHz | Nov. 20, 2013 C(?:g]“‘g;d
Conducted
RF Cable-high Wok High le-7 - 1 GHz - 26.5 GH Nov. 17,2013
[e} 'oken igh Cable z z ov. (THO1-CB)
Conducted
RF Cable-high Woken High Cable-8 - 1GHz-26.5GHz | Nowv. 17,2013
(THO1-CB)
Conducted
RF Cable-high Woken High Cable-9 - 1GHz-26.5GHz | Nowv. 17,2013
(THO1-CB)
Conducted
RF Cable-high Woken High Cable-10 - 1GHz-26.5GHz | Nov. 17,2013 N
(THO1-CB)
Conducted
RF Cable-high Woken High Cable-11 - 1GHz-26.5GHz | Nov. 17,2013 .
(THO1-CB)
Note: Calibration Interval of instruments listed above is one year.
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7. MEASUREMENT UNCERTAINTY

Uncertainty of Radiated Emission Measurement

Uncertainty of X;
Contribution Value Unit ;:;:i)szilrr: U(Xi )
k
Receiver reading 10.165 dB K=1 0.165
Cable loss 10.171 dB K=2 0.086
Antenna gain 10.182 dB K=2 0.091
Site imperfection +0.356 dB Triangular 0.178
Transmitter antenna 10.868 dB Rectangular 0.434
Signal generator +0.461 dB Rectangular 0.231
Mismatch +0.080 dB U-shape 0.040
Spectrum analyzer +0.500 dB Rectangular 0.250
Combined standard uncertainty Uc(y) 1.474
Measuring uncertainty for a level of confidence of 95%  U=2Uc(y) 2.949
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