DFS TEST REPORT

REPORT NO.: RF130414C02-2
MODEL NO.: BJNGA-FB0002, JG653A
FCC ID: O9C-BJNGAFB0002

RECEIVED: Apr. 12,2013
TESTED: Jun. 03 ~ Jun. 06, 2013
ISSUED: Jun. 06, 2013

APPLICANT: Hewlett Packard Company

ADDRESS: 153 Taylor Street Littleton Massachusetts, United
States 01460-1407

ISSUED BY: Bureau Veritas Consumer Products Services
(H.K.) Ltd., Taoyuan Branch

LAB ADDRESS: No. 47, 14th Ling, Chia Pau Vil., Lin Kou Dist.,
New Taipei City, Taiwan, R.O.C.

TEST LOCATION: No. 19, Hwa Ya 2nd Rd, Wen Hwa Tsuen, Kwei
Shan Hsiang, Taoyuan Hsien 333, Taiwan, R.O.C.

‘\\“'H“'”f’?,’

This report should not be used by the client to claim RS .
product certification, approval, or endorsement by = = -IAF
TAF or any government agencies. M A :
Z’//./"_‘\‘\ﬂ:s Testing Laboratory
KRR 2021

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is
permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results
set forth in this report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar
or identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon
the information that you provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by
our negligence, provided, however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such
issue within the prescribed time shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the
correctness of the report contents. Unless specific mention, the uncertainty of measurement has been explicitly taken into account to declare the
compliance or non-compliance to the specification.
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RELEASE CONTROL RECORD

ISSUE NO. REASON FOR CHANGE DATE ISSUED

RF130414C02-2 | Original release Jun. 06, 2013
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1. CERTIFICATION

PRODUCT: HP 425 Wireless 802.11n (AM) AP
MODEL: BJNGA-FB0002, JG653A
BRAND: HP

APPLICANT: Hewlett Packard Company
TESTED: Jun. 03 ~ Jun. 06, 2013
TEST SAMPLE: ENGINEERING SAMPLE
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STANDARDS: FCC Part 15, Subpart E (Section 15.407)

FCC 06-96

The above equipment (model: BINGA-FB0002) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found

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

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

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

under the conditions specified in this report.

PREPARED BY : G/(W Z >».  DATE:

Ivﬂin / Specialist

APPROVED BY : K&w qu\ , DATE :

Ken Liu / Senior Manager

Jun. 06, 2013

Jun. 06, 2013
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2. EUT INFORMATION

2.1 OPERATING FREQUENCY BANDS AND MODE OF EUT

TABLE 1: OPERATING FREQUENCY BANDS AND MODE OF EUT

OPERATING FREQUENCY RANGE
5250~5350MHz 5470~5725MHz

OPERATIONAL MODE

Master v 4

NOTE: The EUT doesn’t operate in 5600 ~ 5650MHz via software controls.

2.2 EUT SOFTWARE AND FIRMWARE VERSION

TABLE 2: THE EUT SOFTWARE/FIRMWARE VERSION

NO. PRODUCT MODEL NO. SOFTWARE VERSION

HP 425 Wireless 802.11n | BJNGA-FB0002,
(AM) AP JGB53A

Alpha 1302

2.3 DESCRIPTION OF AVAILABLE ANTENNAS TO THE EUT

TABLE 3: ANTENNA LIST

OPERATION FREQUENCY

ANT NO. ANTENNA TYPE RANGE (MHz) MAX. GAIN (dBi)
1 Omni directional 5250-5725 59
(External)
PIFA
2 5250-5725 5.0

(Internal)
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2.4 EUT MAXIMUM AND MINIMUM CONDUCTED POWER
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TABLE 4: THE MEASURED CONDUCTED OUTPUT POWER

External antenna
802.11a

MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 20.26 106.112
1 5470~5725 20.63 115.730
802.11n (20MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 20.96 124.777
1 5470~5725 21.08 128.094
802.11n (40MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 23.29 213.241
1 5470~5725 22.88 194.103
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Internal antenna
802.11a

MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 19.88 97.350
1 5470~5725 20.40 109.541
802.11n (20MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 19.80 95.448
1 5470~5725 20.22 105.206
802.11n (40MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 19.92 98.252
1 5470~5725 20.26 106.122
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2.5 EUT MAXIMUM AND MINIMUM E.I.R.P. POWER

TABLE 5: THE E.I.R.P OUTPUT POWER LIST

External antenna
802.11a

MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 26.16 413.05
1 5470~5725 26.53 449.78
802.11n (20MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 26.86 485.29
1 5470~5725 26.98 498.88
802.11n (40MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 29.19 829.85
1 5470~5725 28.78 755.09
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Internal antenna
802.11a

MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 24.88 307.61
1 5470~5725 25.40 346.74
802.11n (20MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 24.80 302.00
1 5470~5725 25.22 332.66
802.11n (40MHz)
MAX. POWER
ANT | FREQUENCY BAND
NO. (MHz) OUTPUT OUTPUT
POWER(dBm)| POWER(mW)
1 5250~5350 24.92 310.46
1 5470~5725 25.26 335.74
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3. U-NIl DFS RULE REQUIREMENTS

3.1 WORKING MODES AND REQUIRED TEST ITEMS

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

TABLE 6: APPLICABILITY OF DFS REQUIREMENTS PRIOR TO USE A CHANNEL

OPERATIONAL MODE
REQUIREMENT CLIENT WITHOUT| CLIENT WITH
MASTER RADAR RADAR
DETECTION DETECTION
Non-Occupancy Period v Not required v
DFS Detection Threshold v Not required v
Channel Availability Check Time v Not required Not required
Uniform Spreading v Not required Not required
U-NII Detection Bandwidth v Not required v

TABLE 7: APPLICABILITY OF DFS REQUIREMENTS DURING NORMAL OPERATION

OPERATIONAL MODE
REQUIREMENT CLIENT WITHOUT| CLIENT WITH
MASTER RADAR RADAR
DETECTION DETECTION
DFS Detection Threshold v Not required v
Channel Closing Transmission Time v v v
Channel Move Time v v v
U-NII Detection Bandwidth v Not required v
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3.2 TEST LIMITS AND RADAR SIGNAL PARAMETERS

DETECTION THRESHOLD VALUES

TABLE 8: DFS DETECTION THRESHOLDS FOR MASTER DEVICES AND CLIENT
DEVICES WITH RADAR DETECTION

MAXIMUM TRANSMIT POWER VALUE (SEE Note 1 and 2)
2 200 milliwatt -64 dBm
< 200 milliwatt -62 dBm

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

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of
the test transmission waveforms to account for variations in measurement equipment. This will
ensure that the test signal is at or above the detection threshold level to trigger a DFS response.

TABLE 9: DFS RESPONSE REQUIREMENT VALUES

PARAMETER VALUE
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
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 UNII 99% transmission
power bandwidth.

See Note 3.

Note 1: The instant that the Channel Move Time and the Channel Closing Transmission Time
begins is as follows:

* For the Short Pulse Radar Test Signals this instant is the end of the Burst.
« For the Frequency Hopping radar Test Signal, this instant is the end of the last radar
Burst generated.

* For the Long Pulse Radar Test Signal this instant is the end of the 12 second period defining the
Radar Waveform.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate a Channel move (an aggregate of 60 milliseconds) during the remainder of the 10 second
period. The aggregate duration of control signals will not count quiet periods in between
transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type 1 is used and for each
frequency step the minimum percentage of detection is 90 percent. Measurements are performed
with no data traffic.
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PARAMETERS OF DES TEST SIGNALS

Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp
width and 1 for the number of pulses will be utilized for the random determination of specific

test waveforms

TABLE 10: SHORT PULSE RADAR TEST WAVEFORMS

MINIMUM
PERCENTAGE MINIMUM
RADAR TYPE SIS Bl PRI (usec) NLIJD%?EESOF OF NUMBER OF
(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
TABLE 11: LONG PULSE RADAR TEST WAVEFORM
CHIRP MINIMUM
RADASS \F/)\LAJEIS%E WIDTH PRI ol\li%hdfggs NUMBIER || Fare ey pesop NlI\J/lll/lNlél\lggMOF
TYPE ¢ isec) (usec) | perpUReT|OFBURSTS| SUCCESSFUL s
H (MHz) DETECTION
5 50-100 | 5-20 | 1000-2000 1-3 8-20 80% 30
TABLE 12: FREQUENCY HOPPING RADAR TEST WAVEFORM
HOPPING MINIMUM
HOPPING
RADAR FPLLSE PRI PULSES RATE SEQUENCE | PERCENTAGE OF NS
WIDTH NUMBER OF
TYPE (usec) | PERHOP LENGTH SUCCESSFUL TRIALS
(2= (kH2) (msec) DETECTION
6 1 333 9 0.333 300 70% 30
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4. TEST & SUPPORT EQUIPMENT LIST

4.1 TEST INSTRUMENTS

TABLE 1: TEST INSTRUMENTS LIST

MANUFACTURER | MODELNO. | BRAND | Jiucrion | cariaRaTion
R&S Spectrum analyzer FSP40 R&S Jan. 28, 2013 | Jan. 27, 2014
Signal generator 8645A Agilent Jun. 11,2012 | Jun. 10, 2013
Oscilloscope TDS 5104 Tektronix Mar. 08, 2013 | Mar. 07, 2014

4.2 DESCRIPTION OF SUPPORT UNITS

TABLE 2: SUPPORT UNIT INFORMATION.

no.|  ProbucT BRAND MODEL NO. FCC ID
1 | Wireless-N USB BUFFALO WLI-UC-AG300N FDI-09102079-0
adapter

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

5.1 ADT DFS MEASUREMENT SYSTEM:

A complete ADT DFS Measurement System consists of two subsystems: (1) the Radar
Signal Generating Subsystem and (2) the Traffic Monitoring Subsystem. The control PC is
necessary for generating the Radar waveforms in Table 6, 7 and 8. The traffic monitoring
subsystem is specified to the type of unit under test (UUT).

Radiated setup configuration of ADT DFS Measurement System

Cortrol PC.. Radar Signal Generating
Subszystem.,
Spectrum Ozcilloscope ﬂ

Analyzer ., w

Radar generator &nt

Cliert ¢ Niireless Master [ 0=2m
Support Unit S Cliert with ——

DFS function ..

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

The measured channel is 5500MHz and 5510MHz , The radar signal was the same
as transmitted channels, and injected into the antenna port of AP (master) or Client
Device with Radar Detection, measured the channel closing transmission time and
channel move time.The calibrated detection threshold level is set to -64dBm. The
tested level is lower than required level hence it provides margin to the limit.

Radiated setup configuration of Calibration of DFS Detection Threshold Level

Coritral PiC..
Spectrum Ozciloscope Radar Signal Generating
Analyzer ., Subszystem.,

WU..
Calibration Ant

Radar generator Ant 22

5.3 DEVIATION FROM TEST STANDARD
No deviation.
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5.4 RADIATED TEST SETUP CONFIGURATION

5.4.1 MASTER MODE

Client

Radar
Signal
{Generator

oH > ——

S &

M

Spectrum
Analyzer
[
uuT
| (Master)
Lo

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

Master Device.
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6. TEST RESULTS
6.1 SUMMARY OF TEST RESULTS
CLAUSE TEST PARAMETER REMARKS PASS/FAIL

15.407 DFS Detection Threshold Applicable Pass
15.407 | U-NII Detection Bandwidth Applicable Pass
15.407 Channel Availability Check Time Applicable Pass
15.407 Channel Move Time Applicable Pass
15.407 Channel Closing Transmission Time Applicable Pass
15.407 | Non- Occupancy Period Applicable Pass
15.407 | Uniform Spreading Applicable Pass
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6.2 DETELED TEST RESULTS
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6.2.1 TEST MODE: DEVICE OPERATING IN CLIENT WITHOUT RADAR
DETECTION MODE

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

Master.

DFS DETECTION THRESHOLD

For a detection threshold level of -64dBm, the required radar signal strength at
reference antenna (0dBi again) port is set to -64 dBm or lower. The tested level is
lower than required level hence it provides margin to the limit.

-10 dBm

RBW 3
“VBW 1

*Att O dB SWT 5

MHZz
0 MHz
0 ms

Marker

1[T11]
-64.36 dBm
20.000000 ms

-10

-—20-

-—30-

L-40.

=

Radar S

ignal

-—50-

r—| Noise Floor

-—60-

-~ 70

TRG -67|.

dBm

-110

Center 5.51 GHz

5 ms/

Radar Signal 1
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Ref -10 dBm

RBW 3 MHz
*VBW 10 MH
“Att O dB SWT 20 ms

Marker 1 [T1 ]
z -64.02 dBm
320.000000 us

-10

ol P

g
>
kel

3

-30

-50

TR

Radar Signal

Noise Floor

301

‘\\l

Center 5.51 GHz

2 ms/

Radar Signal 2

® RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -64.20 dBm
Ref -10 dBm “Att O dB SWT 20 ms 3.600000 ms
-10
_20 [ A]
TRG
/—| Radar Signal
- 40.
--50- -
—| Noise Floor
-—60- T
o s aen | T
-70.
-110

Center 5.51 GHz

2 ms/

Radar Signal 3
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® RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -64.17 dBm

Ref -10 dBm “Att O dB SWT 20 ms 440.000000 ps

-10

| 20 | A
| a0 TR

—| Radar Signal
I--40 /
--50 -
/—— Noise Floor
1w /
TRG —67|.1 dB cb b 308
o NN NN
0 T ;
-110
Center 5.51 GHz 2 ms/
Radar Signal 4
® RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -64.05 dBm

Ref -10 dBm “Att O dB SWT 20 s 8.433000 s

-10

| 20
1 AP
[V IEW] 30

F-40 /—— Radar Signal

--50

/ Noise Floor
|--60 T+

Center 5.51 GHz 2 s/

Radar Signal 5
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® RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -64.26 dBm

Ref -10 dBm “Att O dB SWT 50 ms 1.700000 ms
-10
| 20
| _30 TRG
— | Radar Signal
a0 /] Y
J — | Noise Floor
I--60 T
- | T _/ 30B
ITRG -67|.1 dB | | '

-110
Center 5.51 GHz 5 ms/
Single Burst of Radar Signal 5
® RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -64.26 dBm
Ref -10 dBm “Att O dB SWT 50 ms 1000.000000 us
-10
| 20
_30 TRG
—| Radar Signal
-40
--50. )
/ /—- Noise Floor
-—60- T >
ITRG -67[-1 dB ||||||||” '/ 3DB

Center 5.51 GHz 5 ms/

Radar Signal 6
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6.2.2 U-NII DETECTION BANDWIDTH
External antenna
IEEE 802.11N 20MHz

® *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -76.12 dBm

Ref -13 dBm “Att O dB *SWT 20 ms 5.475000000 GHz

0BW 19.400000@00 MHz
| _20 Temp 1| [T1 OBW]

-44| 45 dBm
5(.490400p00 GHz

| T ol rra oela
30 Femp—2/FF1—0BY]

e -45[70 dBm
W 509800000 GHz

=
|

1K

o

5o N

Il Yy
pa AV
Ty

—-70.

——80

--100

—-110

Center 5.5 GHz 5 MHz/ Span 50 MHz

U-NII 99% Channel bandwidth

IEEE 802.11N 40MHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -69.44 dBm

Ref -13 dBm *Att O dB “SWT 20 ms 5.485000000 GHz

oBW 37.800000@00 MHZ
L_20 Temp 1| [T1 OBW]

-49/79 dBm
5491000000 GHz

s |- Femp—2FF1—0BW]
ViEW|
-48131 dBm
5.5288000p00 GH
| _40 Al ™ ui “

M j’ el St ww\ WWMMW\
o Iy

--80

—-90

--100

--110

Center 5.51 GHz 5 MHz/ Span 50 MHz

U-NII 99% Channel bandwidth
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Detection Bandwidth Test - IEEE 802.11n 20MHz
EUT Frequency: 5500MHz
EUT 99% Power bandwidth: 19.4MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 15.52MHz
Detection bandwidth (5510(FH) — 5490(FL)) : 20MHz
Test Result : PASS
Radar Trial Number / Detection .
Frequency Detect:)on
(MHz) 1 2 3 4 7 8 9 10 | Rate (%)
5489 N N N N N N N N N N 0
5490(FL) Y Y Y N Y Y Y Y Y Y 90
5491 Y Y Y Y Y Y Y Y Y Y 100
5492 Y Y Y Y Y Y Y Y Y Y 100
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510(FH) Y Y Y Y Y N Y Y Y Y 90
5511 N N N N N N N N N N 0
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Detection Bandwidth Test - IEEE 802.11N 40MHz
EUT Frequency: 5510MHz
EUT 99% Power bandwidth: 37.8MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 30.24MHz
Detection bandwidth (5528(FH) — 5492(FL)) : 36MHz
Test Result : PASS
Radar Trial Number / Detection .
Frequency Detect|oon
(MHz) 1 2 3 4 5 6 7 8 9 10 | Rate (%)
5491 N N N N N N N N N N 0
5492(FL) Y Y Y Y Y Y Y N Y Y 90
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510 Y Y Y Y Y Y Y Y Y Y 100
5511 Y Y Y Y Y Y Y Y Y Y 100
5512 Y Y Y Y Y Y Y Y Y Y 100
5513 Y Y Y Y Y Y Y Y Y Y 100
5514 Y Y Y Y Y Y Y Y Y Y 100
5515 Y Y Y Y Y Y Y Y Y Y 100
5516 Y Y Y Y Y Y Y Y Y Y 100
5517 Y Y Y Y Y Y Y Y Y Y 100
5518 Y Y Y Y Y Y Y Y Y Y 100
5519 Y Y Y Y Y Y Y Y Y Y 100
5520 Y Y Y Y Y Y Y Y Y Y 100
5521 Y Y Y Y Y Y Y Y Y Y 100
5522 Y Y Y Y Y Y Y Y Y Y 100
5523 Y Y Y Y Y Y Y Y Y Y 100
5524 Y Y Y Y Y Y Y Y Y Y 100
5525 Y Y Y Y Y Y Y Y Y Y 100
5526 Y Y Y Y Y Y Y Y Y Y 100
5527 Y Y Y Y Y Y Y Y Y Y 100
5528(FH) Y Y N Y Y Y Y Y Y Y 100
5529 N N N N N N N N N N 0
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Internal antenna

IEEE 802.11N 20MHz

®

*RBW 1 MHz

Marker 1 [T1 ]

IEEE 802.11N 40MHz

®

=

[VIEW|

“VBW 3 MHz -20.13 dBm
Ref -10 dBm *Att 0 dB *SWT 20 ms 5.495200000 GHz
-10 OBW 19500000000 MHz
h Temp 1| [T1 OBW]
L 20 = Q9 dRm
N
5/.490200000 GHz
Temp 2| [T1 OBWV]
30 T H =33T20dBm
J Y 5509700000 GHz
" sl M
ool W Ww«m.
AM\ﬁ,"/'u w
I-60
3DB
L-70
| -80
| -90
| -100
-110
Center 5.5 GHz 5 MHz/ Span 50 MHz
% '
U-NIl 99% Channel bandwidth
“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -26.33 dBm
Ref -10 dBm “Att O dB “SWT 20 ms 5.495200000 GHz
-10 OBW 37/.200000p00 MHz
Temp 1| [T1 OBW]
| 20 -35!46 dBm
il 5[.491300000 GHz
Te T1 OB
| _s0 /NIVWR“A““ﬂh‘”“i/\f»w*’kAA&u mA””dJVA“4J4A~MkA»F“L\wUg\un 1
1 e P2 LU aBmT
f 5_528%0)00 GHz
| -a0 \
-60.
3DB
L-70.
|--80.
I--90.
| -100
-110

Center 5.51 GHz

U-NII 99% Channel bandwidth

5 MHz/

Span 50 MHz
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Detection Bandwidth Test - IEEE 802.11N 20MHZz
EUT Frequency: 5500MHz
EUT 99% Power bandwidth: 19.5MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 15.6MHz
Detection bandwidth (5510(FH) — 5490(FL)) : 20MHz
Test Result : PASS
Radar Trial Number / Detection Detection
Frequency 1 2 3 4 5 6 7 8 9 | 10 | Rate (%)
(MHz)
5489 N N N N N N N N N N 0
5490(FL) Y Y Y Y Y Y Y Y Y N 90
5491 Y Y Y Y Y Y Y Y Y Y 100
5492 Y Y Y Y Y Y Y Y Y Y 100
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510(FH) Y N Y Y Y Y Y Y Y Y 90
5511 N N N N N N N N N N 0
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Detection Bandwidth Test - IEEE 802.11N 40MHZz
EUT Frequency: 5510MHz
EUT 99% Power bandwidth: 37.2MHz
Detection bandwidth limit (80% of EUT 99% Power bandwidth): 29.76MHz
Detection bandwidth (5528(FH) — 5492(FL)) : 36MHz
Test Result : PASS
Radar Trial Number / Detection Detection
Frequency 1 2 3 4 5 6 7 8 9 | 10 | Rate (%)
(MHz)
5491 N N N N N N N N N N 0
5492(FL) Y Y Y Y Y Y Y Y Y Y 100
5493 Y Y Y Y Y Y Y Y Y Y 100
5494 Y Y Y Y Y Y Y Y Y Y 100
5495 Y Y Y Y Y Y Y Y Y Y 100
5496 Y Y Y Y Y Y Y Y Y Y 100
5497 Y Y Y Y Y Y Y Y Y Y 100
5498 Y Y Y Y Y Y Y Y Y Y 100
5499 Y Y Y Y Y Y Y Y Y Y 100
5500 Y Y Y Y Y Y Y Y Y Y 100
5501 Y Y Y Y Y Y Y Y Y Y 100
5502 Y Y Y Y Y Y Y Y Y Y 100
5503 Y Y Y Y Y Y Y Y Y Y 100
5504 Y Y Y Y Y Y Y Y Y Y 100
5505 Y Y Y Y Y Y Y Y Y Y 100
5506 Y Y Y Y Y Y Y Y Y Y 100
5507 Y Y Y Y Y Y Y Y Y Y 100
5508 Y Y Y Y Y Y Y Y Y Y 100
5509 Y Y Y Y Y Y Y Y Y Y 100
5510 Y Y Y Y Y Y Y Y Y Y 100
5511 Y Y Y Y Y Y Y Y Y Y 100
5512 Y Y Y Y Y Y Y Y Y Y 100
5513 Y Y Y Y Y Y Y Y Y Y 100
5514 Y Y Y Y Y Y Y Y Y Y 100
5515 Y Y Y Y Y Y Y Y Y Y 100
5516 Y Y Y Y Y Y Y Y Y Y 100
5517 Y Y Y Y Y Y Y Y Y Y 100
5518 Y Y Y Y Y Y Y Y Y Y 100
5519 Y Y Y Y Y Y Y Y Y Y 100
5520 Y Y Y Y Y Y Y Y Y Y 100
5521 Y Y Y Y Y Y Y Y Y Y 100
5522 Y Y Y Y Y Y Y Y Y Y 100
5523 Y Y Y Y Y Y Y Y Y Y 100
5524 Y Y Y Y Y Y Y Y Y Y 100
5525 Y Y Y Y Y Y Y Y Y Y 100
5526 Y Y Y Y Y Y Y Y Y Y 100
5527 Y Y Y Y Y Y Y Y Y Y 100
5528(FH) Y Y N Y Y Y Y Y Y Y 90
5529 N N N N N N N N N N 0
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6.2.3 CHANNEL AVAILABILITY CHECK TIME

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

channel.
Observation
Timing of Radar Signal
EUT Spectrum Analyzer
Within 1 to 6 second Detected No transmissions
Within 54 to 60 second Detected No transmissions
Initial Channel Availability Check Time

/— Traffic Signal

Noise Floor

1 1 1 1 !
. | 60.0 To.0 80.0 o0 100
Time (=)

NOTE: T1 denotes the end of power-up time period is 79.8™ second. T4 denotes the end of
Channel Availability Check time is 140" second. Channel Availability Check time is equal to ( T4 —

T1) 60 seconds.
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Radar Burst at the Beginning of the Channel Availability Check Time

Radar Signal

Noise Floor

NOTE: T1 denotes the end of power up time period is 79.8"™ second. T2 denotes 85.8" second, the
radar burst was commenced within a 6 second window starting from the end of power-up sequence.
T4 denotes the 140" second.

Radar Burst at the End of the Channel Availability Check Time

Radar Signal

Noise Floor

NOTE: T1 denotes the end of power up time period is 79.8" second. T3 denotes 134" second and
radar burst was commenced within 54" second to 60" second window starting from the end of
power-up sequence. T4 denotes the 140th second.
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6.2.4 CHANNEL CLOSING TRANSMISSION AND CHANNEL MOVE TIME

Wireless Traffic Loading

IEEE 802.11N 20MHz

/— Traffic Signal

T1 o @ 0000s
TE: @1 .000s

TE-T1:1.0002
Dty Cycle : 8.136%

Noise Floor

| 1 | | | | 1 | 1 | | | | 1 | | | | | | 1 1 1 1
000 500m 100m  150m  200m  250m  300m  350m  400m  450m  S00m  550m  B00m  GS0m  700m  ¥50m  #00m  250m  @00m  950m 1.00 1.05 1.10 1.15 1.20 1.25

Time (=)

IEEE 802.11N 40MHz

p====x1| Traffic Signal

/ T @ @ 0000z
T2: @ 10003

| 1 | | | | | | | | | | | | | | | | | | | 1 1 1 1
000 500m 100m  150m  200m  250m  300m  350m  400m  450m  S00m  550m  B00m  GS0m  700m  ¥50m  #00m  250m  @00m  950m 1.00 1.05 1.10 1.15 1.20 1.25

Time (=)

1.30
T2-T1:1.000=
Dty Cycle : 5.196%
—1| Noise Floor
I |
1.30
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External antenna

IEEE 802.11n 20MHz

Table 1: Short Pulse Radar Test Waveforms.

Pulse Width PRI Number Number of FEMECMIELS Of
REeer Tyes (usec) (usec) of Pulses Trials(Times) SUEEERE
Detection (%)
1 1 1428 18 30 96.7
2 1-5 150-230 23-29 30 90
3 6-10 200-500 16-18 30 100
4 11-20 200-500 12-16 30 83.3
Aggregate (Radar Types 1-4) 120 92.5
Table 2: Long Pulse Radar Test Waveform
. Percentage
Pulse Chirp Number
F_iradar width | width PRI of Pulses Number I\_Iumbgr of of
ype (usec) of Bursts | Trials(Times) | Successful
(usec) | (MHz) per Burst Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 86.7
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar quse PRI PLlpes || FIEpplng Sequence Number of of
Width per Rate . ;
Type (usec) (usec) Hop (kH2) Length Trials(Times) | Successful
H (msec) Detection (%)
6 1 333 9 0.333 300 30 86.7

The Detailed Radar pattern and Statistical Performance showed in Annex A.

Report No.: RF130414C02-2

31 of 46

Report Format Version 5.0.0




IEEE 802.11n 40MHz

Table 1: Short Pulse Radar Test Waveforms.

Radar Type Pulse Width PRI Number Number of Pgruccecn;:gfemof
(usec) (usec) of Pulses Trials(Times) Detection (%)
1 1 1428 18 30 90
2 1-5 150-230 23-29 30 86.7
3 6-10 200-500 16-18 30 86.7
4 11-20 200-500 12-16 30 93.3
Aggregate (Radar Types 1-4) 120 89.18
Table 2: Long Pulse Radar Test Waveform
Radar U i PRI U 96 Number Number of Percirf]tage
Width | Width of Pulses . ;
Type (usec) | (MHz2) (usec) er Burst of Bursts | Trials(Times) | Successful
H P Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 86.7
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar Pl.“se PRI PUISES || RIS Sequence Number of of
T Width per Rate . :
ype (usec) (usec) Hop (kHz) Length Trials(Times) | Successful
H (msec) Detection (%)
6 1 333 9 0.333 300 30 86.7

The Detailed Radar pattern and Statistical Performance showed in Annex A.
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Internal antenna

IEEE 802.11N 20MHz

Table 1: Short Pulse Radar Test Waveforms.

Pulse Width PRI Number Number of FEMECMIELS Of
REeer Tyes (usec) (usec) of Pulses Trials(Times) SUEEERE
Detection (%)
1 1 1428 18 30 100
2 1-5 150-230 23-29 30 93.3
3 6-10 200-500 16-18 30 100
4 11-20 200-500 12-16 30 90
Aggregate (Radar Types 1-4) 120 95.83
Table 2: Long Pulse Radar Test Waveform
. Percentage
Pulse Chirp Number
F_iradar width | width PRI of Pulses Number I\_Iumbgr of of
ype (usec) of Bursts | Trials(Times) | Successful
(usec) | (MHz) per Burst Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 90
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar quse PRI PLlpes || ey Sequence Number of of
T Width per Rate . ;
ype (usec) (usec) Hop (kH2) Length Trials(Times) | Successful
H (msec) Detection (%)
6 1 333 9 0.333 300 30 100

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

Table 1: Short Pulse Radar Test Waveforms.

Radar Type Pulse Width PRI Number Number of Pgruccecn;:gfemof
(usec) (usec) of Pulses Trials(Times) Detection (%)
1 1 1428 18 30 100
2 1-5 150-230 23-29 30 90
3 6-10 200-500 16-18 30 93.3
4 11-20 200-500 12-16 30 100
Aggregate (Radar Types 1-4) 120 95.83
Table 2: Long Pulse Radar Test Waveform
. Percentage
Radar U i PRI U 96 Number Number of of
T Width | Width of Pulses . ;
ype (usec) | (MHz2) (usec) per Burst of Bursts | Trials(Times) | Successful
Detection (%)
5 50-100 5-20 ]1000-2000 1-3 8-20 30 93.3
Table 3: Frequency Hopping Radar Test Waveform
. Hopping Percentage
Radar Pl.“se PRI PUISES || RIS Sequence Number of of
Width per Rate . :
Type (usec) Length Trials(Times) | Successful
() e (e (msec) Detection (%)
6 1 333 9 0.333 300 30 96.7

The Detailed Radar pattern and Statistical Performance showed in Annex B.
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Radar signal 1

IEEE 802.11N 20MHz

Radar Signal

Traffic Signal

WDI.D
Time (=)

|
1.0

T
T2:
T3
T4:

T3-
T2-
T3-

: Channel Moving Begin @ 2.000=

Motmal Transmizsions Complete @ 2.200s
Channel Moving Complete @@ 12.000s
Channel Moving Time Limit @ 12.000=

T4t Channel Mowe Time : 10.000s (207 5000s ON)
T1 1 200.102ms (207 S00us M)
T2 9.800s (0.000= OM)

Noise Floor

1
16.0

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

Radar Signal

Traffic Signal

Control Signal

I 1 1 1
212 FAL 216

Time (=)

1
AL

NOTE: Room-in of the first 500ms after radar signal applied.

T

TR:
TG:
T

TG -
TE -
TG -

o Channel Moving Begin @ 2.0003

Matimal Transtnissions Complete @ 2,200
Channel Moving Complete @ 12.000s
Channel Moving Time Limit @ [12.000s

T1 : Channel Move Time : 10.000s (207 500us O
T1: 200.102ms (207 500us Jk)
T2: 9.800= (D.000s Oh)

Noise Floor
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Radar signal 2
IEEE 802.11N 20MHz

Radar Signal

nnel Moving Begin @ 2.000s
tmal Transmissions Complete @ 2 200=
nnel Moving Complete @ 12.000s
nnel Moving Time Limit @ 12.000s

Traffic Signal T4 ¢ Channel Move Time : 10,0004 (545000,
200102 (845.000us ON)
5 00s (0.000= O

Noise Floor

e

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

: Channel Moving Begin @ 2.000s
2 Mormal Transmissions Complete @ 2,200z

: Channel Moving Complete i@ | 2.000=
4 : Charnel Moving Time Limit @ [12.000s)

Radar Signal

— =

=

Traffic Signal T4 : Channel Move Time : 100003 (545 000us| OM)
T - T1: 200.102ms (845.000us ON)

T8 - T2 8.800s (0.000s QM)

Control Signal

Noise Floor

NOTE: Room-in of the first 500ms after radar signal applied.
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Radar signal 3
IEEE 802.11N 20MHz

— nnel Moving Begin @ 2.000s
Radar Slgnal : Mormal Transimissions Complete @ 2.200s
nnel Moving Complete @ 12.000s
nnel Moving Time Limit @ 12.000s

Channel Move Time : 10.000g (465000
200.102m:= (465.000us )
9.800s (0.000s O

Traffic Si

Noise Floor

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

Radar Signal

: Channel Moving Begin @ 2.000s

: Motmial Transtnissions Complate @ 2.
: Channel Moving Complete i@ | 2.000=
¢ Channel Moving Time Limit @& 12,000z

" - - T1: Channel Moeve Time @ 1000005 (485.000us
Traffic Signal T4 - 00402 (465.000us ON)

-T2 8.800s (0.000s M)

Control Sign.

Noise

NOTE: Room-in of the first 500ms after radar signal applied.
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Radar signal 4
IEEE 802.11N 20MHz

T1 : Channel Moving Begin @ 2.000s
- T2 : Normal Tranzmissions Tomplete @ 2,200z
e | Radal’ Slgnal T3 : Channel Mowing Complete @ 12.0005
T4 : Channel Moving Time Limit @ 12.000s

T3 - T1 1 Channel Move Time : 10,0008 (452 500us OR)
T2-T1 1 200.102ms (482.500us Jh)
T3-T2[ 9.600 (0.000= O

| Traffic Signal

Noise Floor

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

: Ing Begin @ 2.000s

Radar Slgnal : =] mmissiong Complate @ 2.
ing Complete @@ | 2.000s
| | | [ : g Titme Limit @& 12,000z

" A - e Time 10,000z (432 S00us
Traffic Signal ST D = (452 500Uz )

000s M)

\

[ [
Noise Floor

Control Signal

NOTE: Roome-in of the first 500ms after radar signal applied.
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Radar signal 5
IEEE 802.11N 20MHz

Radar Signal 1 Channel Mdving Begin @ 13.374s
T2 Mormal Tramsmissions Complete @@ 13 620s
k T

T3 : Channel Maving Complete @ 23.374s
T4 Channel Maving Time Limt @ 23.374s

T3 - T : Channel Maove Titne : 10.000s (0.0005 OMN)
T2 - T : 245.399ms (0.000= Oh)
T3 - T2 8.7555 (0.000s QM)

Traffic Signal

Noise Floor

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

kanngl Moving Bec
T2 Mormal Transmission
T3 Ohanngl Moving Com
T4 : ghannel Moving Time: Li

- T3 - T1 : Channel Move Ti
Radar Signal T2- T - 245.300ms (0.0

/ T3 -T2 9.755s (0.000=

Noise Floor

NOTE: Roome-in of the first 500ms after radar signal applied.

Report No.: RF130414C02-2 39 of 46 Report Format Version 5.0.0




Radar signal 6
IEEE 802.11N 20MHz

Radar Signal

—

Traffic Signal

' |
0.0 1.0

Time (=)

T

T2:
T3
T4:

T3-
T2-
T3-

: Channel Mowving Begin @ 2 0003

Mormal Transtissions Complete @ 2,200
Channel Mowving Complete @@ 2 8225
Channel Mowving Time Limit @ 12.000s

T1 : Channel Move Time 1 822.086ms (722 500us OM)
T1: OO0 02ms (10.000us QM)
T2: B21.9584ms (712.500us ON)

Noise Floor

1
16.0

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

Radar Signal

LA

T2
T3[
T4|:

73

72
73

I 1 1
2.18 220

1 1
214 2.16
Time (=)

Channgel Moving Begin @ 2.000s

Maorma| Transmissions Complete & 2,200z
Channgl Moving Complete @ 2 522
Channgl Moving Time Limit @ 12.000s

T1 : Channel Move Time : 822 086ms (722.5000s D)
T1 0 200.102ms (10.000us M)
T2: 621 884ms (712.500us OR)

Noise Floor

NOTE: Room-in of the first 500ms after radar signal applied.

Report No.: RF130414C02-2 40 of 46

Report Format Version 5.0.0




vl

0V,
w:- l'.‘-"?
o A
£
@ o
7828

6.2.5 NON-OCCUPANCY PERIOD

Associate test:

During the 30 minutes observation time, UUT did not make any transmissions on a

channel after a radar signal was detected on that channel by either the Channel
Availability Check or the In-Service Monitoring.

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

Waveform of EUT links up with Master
® BEW 1 ME:

Ll ML

2) Client plays specified files via master.

Waveform of transmission

®

Pl o™, Lk W
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3) Radar signal is applied to the Master device and WiFi traffic signal stop
immediately.

> 16

A AT bl

016

o |

E

Radar 2

Radar 3
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Radar 4

;4 TDS5 5104 Digital Phosphor Oscilloscope

© Tekironix T0S 5104 Dighel i'hnsmwrl)nl:m_nn.wm

Radar 6
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4) 5500MHz has been monitored in 30 minutes period. In this period, no any
transmission occurs.

Plot of 30minutes period

802.11an 20M
Traffic Signal

Inject

Noise Floor
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6.2.6 UNIFORM SPREADING

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

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

6.2.7 TRANSMIT POWER CONTROL (TPC)

According to FCC 15.407(h)(1) the TPC mechanism is required for system with an
E.I.R.P. of higher than 500mW
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7. INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were
founded in 1988 to provide our best service in EMC, Radio, Telecom and Safety

consultation. Our laboratories are accredited and approved according to ISO/IEC
17025.

If you have any comments, please feel free to contact us at the following:

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

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

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

The address and road map of all our labs can be found in our web site also.

--END---
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