Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

FCC 47 CFR PART 15 SUBPART E
TEST REPORT
For
450Mbps Wireless N Dual Band USB Adapter
Model: TEW-684UB

Trade Name: TRENDnet

Issued to

TRENDnet, Inc.
20675 Manhattan Place,Torrance,CA 90501

Issued by

W\, Compliance Certification Services Inc. _

b S No. 11, Wu-Gong 6™ Rd., Wugu Industrial Park, '
<~ =

e = Taipei Hsien 248, Taiwan (R.O0.C.) mF
M http://www.ccsrf.com N

rvi rf.com
. N serv ce@ccs co Testing Laboratory
I/"’l"uh\\“\\

1309

Page 1 Rev. 00



1.

Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

TABLE OF CONTENTS

TEST RESULT CERTIFICATION 3
2. EUT DESCRIPTION .....covviirvissricsrecsuecssecssacsssnsssscssssssscaseses o d
3. TEST METHODOLOGY 5
3.1 EUT CONFIGURATION ...ttt s s e s s s saaba e e e 5
3.2 EUT EXERCISE ..ottt s st s e e e e e s s e s e e e e e ees 5
3.3 GENERAL TEST PROCEDURES .....cuuiiiiiiiiiiiiiiii i s s s s 5
3.4  FCCPART 15.205 RESTRICTED BANDS OF OPERATIONS ..o, 6
3.5 DESCRIPTION OF TEST MODES ......iitiiitiiiiiiiiiii i 7
INSTRUMENT CALIBRATION.....ccccceesvrcsnnrcscnressnsssssaneses 8
4.1 MEASURING INSTRUMENT CALIBRATION ...eiititeiitieisireesiteesieeesiresssssessssesssensssnessssesssnessnns 8
4.2 MEASUREMENT EQUIPMENT USED ......coociiiiiiiiiie e 8
4.3 MEASUREMENT UNCERTAINTY .ot 9
FACILITIES AND ACCREDITATIONS ...cuutiiniiiiinicnnnisssisssssessasisssssssssssssassesnssssassosssssssasses 10
51 FACILITIES 1oaiiiiiiiiiii e s s e s a e s e b s 10
5.2 L N 10
5.3 TABLE OF ACCREDITATIONS AND LISTINGS ...covuiiiiiiiiiiiii i 11
SETUP OF EQUIPMENT UNDER TEST ...... 12
6.1 SETUP CONFIGURATION OF EUT .otuiiiiiiiiiiiiiiiris i sa s 12
6.2 SUPPORT EQUIPMENT ..ttuiiiitiis ittt s s s e s e e aa e neraas 12
FCC PART 15 REQUIREMENTS 13
7.1 26 DB EMISSION BANDWIDTH ....vviiiiiieiiie e ittt e siteeesteeeste e e stveesaeestae e stteesstaeesnsaesnteeesnaeesnneesnsnas 13
7.2 e S 1T 26
7.3 BAND EDGES MEASUREMENT ......oiiiiiiiii e 40
7.4 PEAK POWER SPECTRAL DENSITY Luuiiiiiiiiiiiiiiiiiii i 53
7.5 e S O ] [ 69
7.6 RADIATED UNDESIRABLE EMISSION.....ccuuiiiiiiiiiiiiiiiii i e 83
7.7 CONDUCTED UNDESIRABLE EMISSION ....ccvuiiiiiiiiiiiiiiiiiii i 96
7.8 POWERLINE CONDUCTED EMISSIONS .....ouiiiiiiiiiiii i 111
7.9 FREQUENCY STABILITY ittt s s s s enaas 114
APPENDIX I RADIO FREQUENCY EXPOSURE 121
APPENDIX I1 PHOTOGRAPHS OF TEST SETUP...... 124
APPENDIX 1 - PHOTOGRAPHS OF EUT
Page 2 Rev. 00



Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

1. TEST RESULT CERTIFICATION

Applicant: TRENDnet, Inc.
20675 Manhattan Place, Torrance,CA 90501

Equipment Under Test: 450Mbps Wireless N Dual Band USB Adapter

Trade Name: TRENDnNet
Model: TEW-684UB
Date of Test: March 28 ~ April 18, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULT
FCC 47 CFR Part 15 Subpart E No non-compliance noted

We hereby certify that:

Compliance Certification Services Inc. tested the above equipment. The test data, data evaluation,
test procedures, and equipment configurations shown in this report were made in accordance

with the procedures given in ANSI C63.4: 2003 and the energy emitted by the sample EUT

tested as described in this report is in compliance with conducted and radiated emission limits of
FCC Rules Part 15.407.

The test results of this report relate only to the tested sample identified in this report.

Approved by: Reviewed by:
}”Z( la. 6 ik Lo
Rex Lai Gina Lo
Section Manager Section Manager
Compliance Certification Services Inc. Compliance Certification Services Inc.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

2. EUT DESCRIPTION

Product 450Mbps Wireless N Dual Band USB Adapter
Trade Name TRENDnet

Model Number TEW-684UB

Model Discrepancy N/A

Power Supply Power from host device via USB Cable

Operating Frequency Range
& Number of Channels

Mode Frequ(;r/;gzilange
IEEE 802.11a 5180 - 5240
UNII Band | | IEEE 802.11n HT 20 MHz mode 5180 - 5240
IEEE 802.11n HT 40 MHz mode 5190 ~ 5230

Transmit Power

IEEE 802.11a mode / 5180 ~ 5240MHz: 3.23 dBm
IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz: 3.94 dBm
IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz: 0.47 dBm

Modulation Technique

OFDM (QPSK, BPSK, 16-QAM, 64-QAM)

Transmit Data Rate

IEEE 802.11a mode: OFDM
IEEE 802.11n HT 20 MHz mode: OFDM
IEEE 802.11n HT 40 MHz mode: OFDM

Antenna Specification

Gain: 1 dBi

Antenna Designation

PIFA Antenna

Operation Frequency

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NII)
CHANNEL MHz
36 5180
38 5190
40 5200
46 5230
48 5240

Remark:

1. The sample selected for test was production product and was provided by

manufacturer.

2. This submittal(s) (test report) is intended for FCC ID: XUS8TEW684UB filing to
comply with Section 15.207, 15.209 and 15.247 of the FCC Part 15, Subpart C Rules.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

3. TEST METHODOLOGY

Both conducted and radiated testing was performed according to the procedures in ANSI C63.4
Radiated testing was performed at an antenna to EUT distance 3 meters.

3.1 EUT CONFIGURATION

The EUT configuration for testing is installed for RF field strength measurement to meet the
Commissions requirement, and is operated in a manner intended to generate the maximum
emission in a continuous normal application.

3.2 EUT EXERCISE

The EUT is operated in the engineering mode to fix the Tx frequency for the purposes of
measurement.

According to its specifications, the EUT must comply with the requirements of Section 15.407
under the FCC Rules Part 15 Subpart E.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is positioned at 0.8 m above the ground plane.
According to the requirements in Section 13.1.4.1 of ANSI C63.4, the conducted emission from
the EUT is measured in the frequency range between 0.15 MHz and 30MHz, using the CISPR
Quasi-Peak detector mode.

Radiated Emissions

The EUT is placed on the turntable, which is 0.8 m above the ground plane. The turntable is then
rotated for 360 degrees to determine the proper orientation for the maximum emission level. The
EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the
highest emission level. And, each emission is to be maximized by changing the horizontal and
vertical polarization of the receiving antenna. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3

FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

3.4 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in

any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 -138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01 -23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 - 12.293 162.0125 - 167.17 3332 - 3339 31.2-318
12.51975 - 12.52025 167.72 - 173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400 (2)
13.36 - 13.41 322 -3354

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies

equal to or less than 1000 MHz, compliance with the limits in Section 15.209 shall be

demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be

demonstrated based on the average value of the measured emissions. The provisions in

Section 15.35 apply to these measurements.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

3.5 DESCRIPTION OF TEST MODES
The EUT (model: TEW-684UB) had been tested under operating condition.

The EUT is a 3x3 configuration spatial MIMO (3Tx & 3Rx) without beam forming function that
operate in triple TX chains and triple RX chains. The 3x3 configuration is implemented with
three outside TX & RX chains (Chain 0, Chain 1land Chain 2).

Software used to control the EUT for staying in continuous transmitting mode was programmed.

After verification, all tests were carried out with the worst case test modes as shown below except
radiated spurious emission below 1GHz and power line conducted emissions below 30MHz, which
worst case was in normal link mode only.

IEEE 802.11a mode / 5180 ~ 5240MHz:

Channel Low (5180MHz), Channel Mid (5220MHz) and Channel High (5240MHz) with 6Mbps
data rate were chosen for full testing.

IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz:

Channel Low (5180MHz), Channel Mid (5220MHz) and Channel High (5240MHz) with
6.5Mbps data rate were chosen for full testing.

IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz:

Channel Low (5190MHz) and Channel High (5230MHz) with 13.5Mbps data rate were chosen
for full testing.
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Compliance Certification Services Inc.

Report No.: T110331005-RP3  FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

4. INSTRUMENT CALIBRATION

4.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment, which is traceable to recognized national standards.

4.2 MEASUREMENT EQUIPMENT USED

Equipment Used for Emissions Measurement

Remark: Each piece of equipment is scheduled for calibration once a year and Loop Antenna is
scheduled for calibration once three years.

Conducted Emissions Test Site

Name of Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent E4446A MY43360131 03/02/2012
Wugu 966 Chamber A
Name of Equipment Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer Agilent E4446A US42510252 11/03/2011
EMI Test Receiver R&S ESCI 100064 02/03/2012
Pre-Amplifier Mini-Circults ZFL-1000LN SF350700823 01/12/2012
Pre-Amplifier MITEQ AFS:;_ 10852124650 1415367 11/19/2011
Bilog Antenna Sunol Sciences JB3 A030105 10/06/2011
Horn Antenna EMCO 3117 00055165 01/12/2012
Loop Antenna EMCO 6502 8905/2356 06/10/2013
Turn Table CCs CC-T-1F N/A N.C.R
Antenna Tower CCS CC-A-1F N/A N.CR
Controller CCS CC-C-1F N/A N.C.R
Site NSA CCS N/A N/A 12/26/2011
Test S/IW EZ-EMC (CCS-3A1RE)
Conducted Emission room # A
Name of Equipment Manufacturer Model Serial Number Calibration Due
EMI Test Receiver R&S ESHS10 843743/015 03/24/2012
LISN SCHWARZBECK NSLK 8127 8127-541 12/18/2011
LISN SCHAFFNER NNB 41 03/10013 N.C.R.
Test S/W CCS-3A1-CE
Page 8 Rev. 00
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Date of Issue: April 18, 2011

4.3 MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
Powerline Conducted Emission +/- 1.6202
3M Semi Anechoic Chamber / 30M~200M +/- 4.0606
3M Semi Anechoic Chamber / 200M~1000M +/- 3.9979
3M Semi Anechoic Chamber / 1G~8G +/- 2.5790
3M Semi Anechoic Chamber / 8G~18G +/- 2.5928
3M Semi Anechoic Chamber / 18G~26G +/-2.7212
3M Semi Anechoic Chamber / 26G~40G +/- 2.9520

Remark: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=2.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

5. FACILITIES AND ACCREDITATIONS

5.1 FACILITIES
All measurement facilities used to collect the measurement data are located at

[ ] No. 199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C.
Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029

X No. 11, Wugong 6th Rd., Wugu Industrial Park, Taipei Hsien 248, Taiwan
Tel: 886-2-2299-9720 / Fax: 886-2-2298-4045

[ ] No.81-1, Lane 210, Bade 2nd Rd., Luchu Hsiang, Taoyuan Hsien 338, Taiwan
Tel: 886-3-324-0332 / Fax: 886-3-324-5235

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and
CISPR Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized
antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with pre-selectors and quasi-peak detectors are used to perform radiated
measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for
making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring
Apparatus and Measurement Methods.”
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

5.3 TABLE OF ACCREDITATIONS AND LISTINGS

Country |Agency [Scope of Accreditation Logo

3M Semi Anechoic Chamber (FCC MRA: TW1039) to perform @
USA FCC

FCC Part 15 measurements

FCC MRA: TW1039

LP0002, RTTEO1, FCC Method-47 CFR Part 15 Subpart C, D, E,

RSS-210, RSS-310

IDATS SRD, AS/NZS 4268, ASINZS 4771, TS 12.1 & 12,2,

ETSI EN 300 440-1, ETSI EN 300 440-2, ETSI EN 300 328,

ETSI EN 300 220-1, ETSI EN 300 220-2, ETSI EN 301 893,
Taiwan TAF ETSI EN 301 489-1/3/7/17

FCC OET Bulletin 65 + Supplement C,

EN 50360, EN 50361, EN 50371, RSS 102, EN 50383, EN 50385,

EN 50392, IEC 62209, CNS 14958-1, CNS 14959 Testing Laboratory

FCC Method -47 CFR Part 15 Subpart B 1309

IEC / EN 61000-3-2, IEC / EN 61000-3-3,

IEC / EN 61000-4-2/3/4/5/6/8/11

sl
r " r
Canada g\:nu:é;y 3M Semi Anechoic Chamber (IC 2324G-1/ IC 2324G-2) to perform %3{2!1& 1'd‘d
IC 2324G-2

* No part of this report may be used to claim or imply product endorsement by A2LA or any agency of the US
Government.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3

FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

6. SETUP OF EQUIPMENT UNDER TEST
6.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix Il for the actual connections between EUT and

support equipment.

6.2 SUPPORT EQUIPMENT

No| Equipment | Brand Model Series No. FCC ID Data Cable Power Cord
IAC I/P:
Unshielded, 1.8m
1 | Notebook PC HP dv6-1332TX CNF9491GL) | PD9112BNHU N/A DC O/P:
Unshielded, 1.8m
with a core
IAC I/P:
Unshielded, 1.8m
2 | NotebookPC | DELL PP19L GK102A00  |QDS-BRCM1021 N/A DC O/P:
Unshielded, 1.8m
with a core
. CN-0XK290-71618- FCC . .
3 LCD Monitor DELL 3008WFP 846-160L DoC Unshielded, 1.8m shielded, 1.8m
4| USBMouse | DELL MOS56UO 408031121 et Shielded, 1.8m NIA
USB 2.0 FCC .
5 | Exernal HDD | TéraSyS |F12-UF(COMBO)| A0100215-420014 Do Shielded, 1.8m N/A
IAC I/P:
Wireless Pre-N Unshielded, 1.8m
6 Router BELKIN |  F5D8230-4 N/A SA3‘A§1N089°1AP N/A DC O/P:
(MIMO) Unshielded, 1.8m
with a core
Remark:
1. All the equipment/cables were placed in the worst-case configuration to maximize the
emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and

conditions for the intended use.
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

7. FCC PART 15 REQUIREMENTS
7.1 26 DB EMISSION BANDWIDTH

LIMIT

According to 815.303(c), for purposes of this subpart the emission bandwidth shall be determined
by measuring the width of the signal between two points, one below the carrier center frequency
and one above the carrier center frequency, that are 26 dB down relative to the maximum level of
the modulated carrier. Compliance with the emissions limits is based on the use of measurement
instrumentation employing a peak detector function with an instrument resolutions bandwidth
approximately equal to 1.0 percent of the emission bandwidth of the device under measurement.

Test Configuration

Spectrum
EUT ™ Analyzer
TEST PROCEDURE

1. Place the EUT on the table and set it in the transmitting mode.

2. Remove the antenna from the EUT and then connect a low-loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW = 1%EBW, VBW = RBW, Span = 50MHz, and Sweep =
auto.

4. Mark the peak frequency and —26dB (upper and lower) frequency.
5. Repeat until all the rest channels were investigated.

Page 13 Rev. 00



FCC ID: XUSTEW684UB

Compliance Certification Services Inc.
Report No.: T110331005-RP3

Date of Issue: April 18, 2011

~5240MHz / Chain 0

~5240MHz / Chain 1

~5240MHz / Chain 2

~5230MHz / Chain 0

TEST RESULTS
No non-compliance noted
Test Data
Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5180 19.400
Mid 5220 18.886
High 5240 19.600
Test mode: IEEE 802.11n HT 20 MHz mode / 5180
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5180 19.577
Mid 5220 19.713
High 5240 19.827
Test mode: IEEE 802.11n HT 20 MHz mode / 5180
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5180 19.678
Mid 5220 19.569
High 5240 19.591
Test mode: IEEE 802.11n HT 20 MHz mode / 5180
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5180 20.043
Mid 5220 19.853
High 5240 19.815
Test mode: IEEE 802.11n HT 40 MHz mode / 5190
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5190 39.750
High 5230 40.154
Test mode: IEEE 802.11n HT 40 MHz mode/ 5190 ~ 5230MHz / Chain 1
Frequency Bandwidth
Channel (MHz) (MHz)
Low 5190 39.358
High 5230 39.856
Test mode: IEEE 802.11n HT 40 MHz mode/ 5190 ~ 5230MHz / Chain 2
Channel Frequency Bandwidth
(MHz) (MHz)
Low 5190 39.850
High 5230 40.065
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

Test Plot
TIEEE 802.11a mode / 5180 ~ 5240MHz

CH Low

¥ Agilent 16:25:03 Apr &, 2011 RL

Ref 20 dBm Atten 20 dB
#Peak
Log
10
dBf

Offst 2 A A ht
B J \

M\.Jr \u"l .
A v i R R S
LgAvw
M1 52
Center 5.180 00 GHz Span 50 MHz
#HRes BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ By % P 99.00 %
16.5965 MHz # dB -26.00 dBE
Transmit Freq Error -6.706 kHz
¥ dB Bandwidth 19.400 MHz
CH Mid
e Agilent 16:28:23 Apr 8, 2011 R T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/s

Ot T X
dB j k\»

3 Y
ek Hu/\,fll \1\ a'"v\w'rm
LgA O s AP
ghv
M1 52
Center 5.220 00 GHz Span 50 MHz
#HRes BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ By % P 99.00 %
16.5706 MHz # dB -26.00 dBE
Transmit Freq Error 7578 kHz
¥ dB Bandwidth 18.886 MHz
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Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

CH High
e Agilent 16:31:32 Apr 8, 2011 R T

Ref 20 dBm Atten 20 dB
#Peak
Log
10
dBf

Ofist O ’ w?
w’f

o Wil .A'J |~|| M

Lgh T ' R T
ghv
M1 52
Center 5.240 00 GHz Span 50 MHz
#HRes BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ By % P 99.00 %
16.6034 MHz # dB -26.00 dBE
Transmit Freq Error -27.944 kHz
¥ dB Bandwidth 19.600 MHz
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0

CH Low
ho Agilent 17:50:07 Apr 8, 2011 E T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Offst wwwwwﬂmﬂ«‘?
10.6
dB J'r ‘IL
i i
Wﬂ"'ﬂ m‘v”“\r‘“\'
ettt M”WW s
LgAw
M1 52
Center 5.180 00 GHz Span 50 MHz
#Res BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
1? 5?10 MHZ # dB -26.00 dB
Transmit Freq Error -20.800 kHz
¥ dB Bandwidth 19.877 MHz
CH Mid
e Agilent 10:52:03 Apr 11, 2011 T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Oftst WM Wmﬁﬁ'\,?
10.6
dB f ‘Illl
rau ﬁ\whw
.«MWMMWWW WWM focd
LgAw / ¢
M1 52
Center 5.220 00 GHz Span 50 MHz
#Res BW 240 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.5543 MHz «d5 28008
Transmit Freq Error 13.797 kHz
¥ dB Bandwidth 19.713 MHz
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Compliance Certification Services Inc.

Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
CH High
4@ Agilent 11:04:31 Apr 11, 2011 R T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Ofist R i el gy
10.6
dB Hj \'.
A b
Lgy st I W%mmun
M1 52
Center 5.240 00 GHz Span 50 MHz
#HRes BW 240 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BWY % P 50,00 %
17.5384 MHz # dB -26.00 dB
Transmit Freg Error 31.716 kHz
¥ dB Bandwidth 19.827 hHz
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Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

CH Low
ho Agilent 17:53:04 Apr 8, 2011 E T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Oftst WWMMMW
10.6
dB f \'l\\l
IN'IWH o W
Lghv ﬂmmﬂ*‘-— '""l“'n'"""‘""u""“w-\wﬁn
M1 52
Center 5.180 00 GHz Span 50 MHz
#Res BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
1? 5885 MHZ # dB -26.00 dB
Transmit Freq Error 2.281 kHz
¥ dB Bandwidth 19.675 MHz
CH Mid
e Agilent 10:54:37 Apr 11, 2011 FL
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
10;'21 A e ey Prio gy,
dB I.j \
LgAv gy s fri, AT me.hm =]
M1 52
Center 5.220 00 GHz Span 50 MHz
#Res BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.5812 MHz «d5 28008
Transmit Freq Error 29194 kHz
¥ dB Bandwidth 19.569 MHz
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CH High
@ Agilent 11:02:15 Apr 11,2011 R T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
e Qb ottt Mo
a8 fj \\
‘-f'j W
L o, b e T¥ ] w WWM o iy,
qhw L
M1 S2
Center 5.240 00 GHz Span 50 MHz
#HRes BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.5573 MHz «dB 260045
Transmit Freg Error 45 337 kHz
# dB Bandwidth 19.691 MHz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2

CH Low
ho Agilent 17:55:35 Apr B, 2011 E T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Oftst WWWMWWW
10.6
dB ),J'J[ \Ill'k,l
s o
LyAv Y e e WmWw&mh
M1 52
Center 5.180 00 GHz Span 50 MHz
#Res BW 220 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.5933 MHz «d5 28008
Transmit Freq Error 15.806 kHz
¥ dB Bandwidth 20,043 MHz
CH Mid
e Agilent 10:57:12 Apr 11, 2011 T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
10;'21 L+ i A Ll i) [t i gy,
dB Ijl \IHH
f{ I“\Illlr‘rj
Lgfy [ mww l"'“"‘”‘w.«fww ol o
M1 52
Center 5.220 00 GHz Span 50 MHz
#Res BW 240 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.5786 MHz «d5 28008
Transmit Freq Error 24.399 kHz
¥ dB Bandwidth 19.853 MHz
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CH High
4@ Agilent 11:00:06 Apr 11, 2011 R T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Oftst T Y A bt gy
10.6
dB J'II \l\
W R"uf'
L bin a0 Ltoflinc et W WW‘U’"’ AV
ghv ¥
M1 52
Center 5.240 00 GHz Span 50 MHz
#HRes BW 240 kHz #WBW 680 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
17.6034 MHz «dB 260045
Transmit Freg Error 20022 kHz
# dB Bandwidth 19.815 MHz

Page 22 Rev. 00



Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

CH Low
e Agilent 11:10:47 Apr 11, 2011 E T

Ref 20 dBm Atten 20 dB
#Peak

Log
10
dB/

Offst Ly WWWW B L B B R+

o — Y \
A e

L R

LgAw

M1 52
Center 5.190 00 GHz Span 50 MHz
#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Occ BYW % Pur 99.00 %
35.9694 MHz wdB  -26.00 dB

Transmit Freq Error 92175 kHz
¥ dB Bandwidth 38.750 MHz

CH High
de Agilent 11:33:33 Apr 11, 2011 R T

Ref 20 dBm Atten 20 dB
#Peak
Log
10
dBr
Oftst

o —— i }

e

PR "
LgAw
M1 52
Center 5.230 00 GHz Span 50 MHz
#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35 8816 MHz # dB -26.00 dB
Transmit Freq Error 29.002 kHz
x dB Bandwidth 40.154 MHz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 1

CH Low
e Agilent 11:17:10 Apr 11, 2011 E T

Ref 20 dBm Atten 20 dB
#Peak

Log
10
dB/

Offst Qg oot U 8y | B A A s P gy

e / 3
N M e

l'__‘,.- L el \_m

LgAw

M1 52

Center 5.190 00 GHz Span 50 MHz

#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %

35.8845 MHz <dB 260043

Transmit Freq Error 53.471 kHz
¥ dB Bandwidth 39.358 MHz

CH High
e Agilent 11:49:47 Apr 11, 2011 T

Ref 20 dBm Atten 20 dB

#Peak

Log

10

dB/

o —, \
A, w"!\wu)ﬁ-.\

LgAw

M1 52

Center 5.230 00 GHz Span 50 MHz

#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %

35 9368 MHz # dB -26.00 dB

Transmit Freg Errar 24911 kHz
¥ dB Bandwidth 35.856 MHz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2

CH Low
e Agilent 11:19:27 Apr 11, 2011 FL

Ref 20 dBm Atten 20 dB
#Peak

Log
10
dB/

Dfist B s T e T L [T T S NN i Lo

a5’ / i 3
e |

[ W ”r'h‘r“
LgAw
M1 52
Center 5.190 00 GHz Span 50 MHz
#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
35.8548 MHz <dB 260043
Transmit Freq Error 5.268 kHz
¥ dB Bandwidth 39.850 MHz
CH High
e Agilent 11:52:40 Apr 11,2011 T
Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Offst e T e i L I ki L i QT B i+

o —, Y \

T,

7 ol S
LgAw
M1 52
Center 5.230 00 GHz Span 50 MHz
#Res BW 470 kHz #WBW 1.3 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BYW % P 99.00 %
35.8749 MHz <dB 260043
Transmit Freq Error 13.203 kHz
¥ dB Bandwidth 40.065 MHz
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7.2 PEAK POWER

LIMIT

According to 815.407(a),

(1) For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed the lesser of 50 mW or 4 dBm + 10log B, where B is the
26 dB emission bandwidth in MHz.

@)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power

over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm +
10log B, where B is the 26 dB emission bandwidth in MHz.

If transmitting antennas of directional gain greater than 6dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6dBi.

The peak power shall not exceed the limit as follow:
Specified Limit of the Peak Power

Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz

26 dB Maximum Conducted Output
Channel | Fréquency | g dwidth ) | 10LogB | 4+10LogB Power Limit
(MHz) (MH2) (dB) (dBm) (dBm)
Low 5180 19.400 12.87802 16.8780 17.00
Mid 5220 18.886 12.76140 16.7614 17.00
High 5240 19.600 12.92256 16.9226 17.00
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz
Chain 0 Chain 1 Chain 2
26 dB 26 dB 26 dB Maximum Conducted
Channel Fr(‘l’\‘}‘g’;cy Bandwidth | Bandwidth | Bandwidth | 1 (I(;l‘;’;’ L8] (}l(gn‘;g B\ Output Power Limit
(B) (B) (B) (dBm)
(MHz) (MH2z) (MH2z)
Low 5180 19.577 19.678 20.043 13.01963 | 17.0196 17.00
Mid 5220 19.713 19.569 19.853 12.97826 | 16.9783 17.00
High 5240 19.827 19.591 19.815 12.97257 16.9726 17.00
Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz
Chain 0 Chain 1 Chain 2 Maximum
26 dB 26 dB 26 dB
Channel | FTeQUency | p. dwidth |Bandwidth |Bandwidth | 19108 B 4+ 10 Log B | Conducted Output
(MHz) B) B) B) (dB) (dBm) Power Limit
(MHz) (MHz) | (MHz) 5
Low 5190 39.750 39.358 39.850 16.00428 20.0043 17.00
High 5230 40.154 39.856 40.065 16.03729 20.0373 17.00
Page 26 Rev. 00
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Test Configuration

The EUT was connected to a spectrum analyzer through a 50 (2 RF cable.

EUT - Spectrum
"I Analyzer
TEST PROCEDURE

Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW =1 MHz / Set VBW = 3 MHz.

Use sample detector mode if bin width (i.e., span/number of points in spectrum display) < 0.5
RBW. Otherwise use peak detector mode. Use a video trigger with the trigger level set to enable
triggering only on full power pulses. Transmitter must operate at full control power for entire
sweep of every sweep. If the device transmits continuously, with no off intervals or reduced
power intervals, the trigger may be set to “free run”.-Trace average 100 traces in power
averaging mode. Compute power by integrating the spectrum across the 26 dB EBW of the
signal. The integration can be performed using the spectrum analyzer’s band power measurement
function with band limits set equal to the EBW band edges or by summing power levels in each
1 MHz band in linear power terms. The 1 MHz band power levels to be summed can be obtained
by averaging, in linear power terms, power levels in each frequency bin across the 1 MHz.

TEST RESULTS

No non-compliance noted
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Test Data
Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz
Frequency Maximum Conducted Output Power Limit
Channel (MHz) (dBm) (dBm)
Low 5180 3.16 17.00
Mid 5220 3.23 17.00
High 5240 2.97 17.00
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz
Total
Frequenc Chain 0 Chain 1 Chain 2 Maximum Limit
Channel (l\(/lIHz) y Output Power| Output Power [Output Power| Conducted (dBm)
(dBm) (dBm) (dBm) Output Power
(dBm)
Low 5180 -0.31 -1.23 -1.02 3.94 17.00
Mid 5220 -1.28 -3.68 -4.32 1.88 17.00
High 5240 -3.10 -3.55 -3.84 1.29 17.00
Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz
Total
Frequenc Chain 0 Chain 1 Chain 2 Maximum Limit
Channel (I\(/lle) y Output Power| Output Power [Output Power| Conducted (dBm)
(dBm) (dBm) (dBm) Output Power
(dBm)
Low 5190 -4.18 -4.59 -4.47 0.36 17.00
High 5230 -5.05 -3.53 -4.46 0.47 17.00

Remark: Total Output Power (w) = Chain 0 (10”(Output Power /10)/1000) + Chain 1 (10*(Output Power /10)/1000) +

Chain 2 (10"(Output Power /10)/1000)
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Test Plot

IEEE 802.11a mode / 5180 ~ 5240MHz
CH Low

i Agilent 16:25:29 Apr &, 2011

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

cady I, | i, o, A !..wlmlnul

ol

1 S R
dB .

A A L,
¥ ¥

n.dlh ey

o

DI J|

17.0 ]Nw

by

dBm ]

M,

#PAwvy

V1 52

Center 5.180 00 GHz

#Res BW 1 MHz #WVBW 3 MHz

Channel FPower

3.16 dBm /20.0000 MHz

CH Mid

- Agilent 16:28:47 Aprg, 2011

Ref 30 dBm Atten 30 dB

Span 30 MHz

Sweep 1 ms (601 pts)

Fower Spectral Density

-69.85 dBm/Hz

#Samp

Log

10

dB/

Dffst

Ll iy

1
dB r‘f{

]| A

17.0 M
dBm

#PBwy WMW

W1 52

Center 5.220 00 GHz

#Res BW 1 MHz #WBW 3 MHz

Channel Fower

3.23dBm /20.0000 MHz

Page 29

Span 30 MHz

Sweep 1 ms (601 pts)

Fower Spectral Density

-69.78 dBm/Hz
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CH High

W Agilent 16:31:50 Aprg, 2011 RL

Ref 30 dBm Atten 30 dB
#Samp
Log

10

dB/

1o, s g L al PE TR, P .Y i
o

b A ” R N

DI ¢ Iy
17.0 L ‘ﬁ,ﬂ

dBm o
#PAvy it BT

V1 52
Center 5.240 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

2.97 dBm /20.0000 MHz -70.04 dBm/Hz
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TEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0
CH Low

i Agilent 17:50:28 Apr @, 2011 E T

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6 T d]
B | WWMMMWMWMW mw-;..w._“w

DI ! N

7
17.0 4

. &WM \UWW s

#PAvy

W1 52

Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-0.31 dBm /20.0000 MHz -73.32 dBm/Hz

CH Mid

st Agilent 10:52:27 Apr 11, 2011 R T

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6
dB

DI )‘/ %

17.0 I’ 1

dBm el MM.J).'II llhllmﬂh -

#P Ay bty

W1 52

Center 5.220 00 GHz Span 30 MHz
#HRes BW 1 MHz #WBW 3 MH=z Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-1.28 dBm /20.0000 MHz -74.29 dBm/Hz
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CH High
W Agilent 11:04:51 Apr 11, 2011

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Dffst

10.6

dB WWWWWMMW

ool oo it ing'y

1] /

17.0 f"

dBm TN w,w.,.f.ﬂl

Mrygud

#PAwy Ay

o i
R

W1 52

Center 5.240 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

-3.10dBm /20.0000 MHz
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Span 30 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-76.11 dBm/Hz

Rev. 00



Compliance Certification Services Inc.
Report No.: T110331005-RP3

FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

CH Low

i Agilent 17:53:25 Apr @, 2011

Ref 30 dBm

Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6
dB

elpoapi s

DI

17.0

dBm
#Pﬂug A MMW‘I’IH‘

frrtes gttt
b i |

W1 52

Center 5.180 00 GHz
#Res BW 1 MHz

Channel Fower

#WBW 3 MHz

-1.23 dBm /20.0000 MHz

CH Mid

st Agilent 10:55:10 Apr 11, 2011

Ref 30 dBm

Atten 30 dB

Span 30 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-74.24 dBm/Hz

#Samp

Log

10

dB/

Offst

10.6
dB

D1

17.0

dBm - | wfl

ey P

HP Ay [t

W1 52

Center 5.220 00 GHz
#Res BYW 1 MHz

Channel Fower

#WBW 3 MHz

-3.68 dBm /20.0000 MHz
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Span 30 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-76.69 dBm/Hz
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CH High
- Agilent 11:02:39 Apr 11,2011 =T

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Dffst

10.6
dB MWWWWW

DI /] N,

17.0 f X

dBm

#Pﬂm’g iy ¥ S |,.'|"7r"

W1 52

Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-3.55dBm /20.0000 MHz -76.56 dBm/Hz
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TIEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2
CH Low

i Agilent 17:55:59 Apr @, 2011 E T

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

DI / Y,

17.0 H

dBm meu,'“ tﬁ‘ N

#P Ay [ L

W1 52

Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-1.02dBm /20.0000 MHz -74.03 dBm/Hz

CH Mid

i Agilent 10:57:32 Apr 11, 2011 RT

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6
dB s ity A ) T A st N v e

DI i il

17.0 \

dBm ) L ll"ﬁm

#P Ay [ et y o i

W1 52

Center 5.220 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-4.32 dBm /20.0000 MHz -77.33 dBm/Hz
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CH High
i Agilent 11:00:28 Apr 11,2011 ~L

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Dffst

10.6
dB AP g el it gt e by,

Dl /u" \L

17.0 i

dBm u"l

E

#Pﬂ\fg WI"'“ w J_YJILM Y - .

W1 52

Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-3.84 dBm /20.0000 MHz -76.85 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

CH Low

i Agilent 11:11:51 Apr 11,2011

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6

dB sectegpg bty bt b th -l by gt

DI /1

plucidacthe syl

17.0 {

dBm o

Iu"'unm.u

#P Py e

L
Rl e

W1 52

Center 5.190 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

-4.18 dBm /40.0000 MHz

CH High
i Agilent 11:33:56 Apr 11,2011

Ref 30 dBm Atten 30 dB

Span 60 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-80.20 dBm/Hz

FEL

#Samp

Log
10

dB/

Offst

10.6
db

[ e Fteer '\.".\ iy
DI

17.0 /

dBm ,.'1[

ll'"l'l\. FLam |
T

#PAwvy ey f

V1 52

Center 5.230 00 GHz
#HRes BW 1 MHz #WBW 3 MHz

Channel FPower

-5.05dBm /40.0000 MHz
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Span 60 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-81.07 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 1

CH Low

i Agilent 11:17:32 Apr 11,2011

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6
dB

DI /]

‘ywﬁnfr o] A U Wl,rr e gt

17.0 I{

dBm ‘f

I'|I||,.4 i,

#PAvg st

e

i

W1 52

Center 5.190 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

-4.59 dBm /40.0000 MHz

CH High
i Agilent 11:50:13 Apr 11,2011

Ref 30 dBm Atten 30 dB

Span 60 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-80.61 dBm/Hz

#Samp

Log

10
dB/

Offst

10.6

dB - EPI LY. S| FECTILE T P PR LN TR AL WL WL, LN

DI r'( | i

17.0 )(

dBm qr(

FIIIII‘I.L\.\ Lant

AP By [

W1 52

Center 5.230 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

-3.53dBm /40.0000 MHz
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Span 60 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-79.55 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2
CH Low

i Agilent 11:19:52 Apr 11, 2011 RT

Ref 30 dBm Atten 30 dB

#Samp

Log

10

dB/

Offst

10.6
dB e s ot TR B e Iy P

DI

17.0 ,.f ‘\

dBm r‘; 'l.l

Lad, "rg'\ b gy e

#P.Iﬂl\fg G i 1 APy

W1 52

Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-4.47 dBm /40.0000 MHz -80.49 dBm/Hz

CH High
i Agilent 11:53:01 Apr 11,2011 RT

Ref 30 dBm Atten 30 dB

#Samp

Log

10
dB/

Offst

10.6
dB - Wl B Ao dnl

[ =y ey I"1'|'r'|"'l\' mHJ‘u gal M‘I‘W‘T ' L R Liaas Tl
1] i

17.0 H’ '\1

dBm "I’

#Pﬂ\fg = o Al - TP

W1 52

Center 5.230 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-4.46 dBm /40.0000 MHz -80.48 dBm/Hz
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7.3 BAND EDGES MEASUREMENT

LIMIT

According to §15.407(b),

(1) The provisions of Section 15.205 of this part apply to intentional radiators operating under
this section.

(2) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close
to the upper and lower frequency block edges as the design of the equipment permits.

Test Configuration

Antenna

/ tower

3m : " _— Hom

7
EUT antenna
_\ 4m

/ Spectrum
N analyzer
| T |
vV
Turntable 0.8m 1m o
A - Pre-amp _\_g o=
5 [ ] [ ]
TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above the ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emission.

4. Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.

TEST RESULTS
Refer to attach spectrum analyzer data chart.
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Band Edges (IEEE 802.11a mode / 5180 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 11:53:23 Mar 28, 26011 R T
Mkrl 5.1568 @ GHz
Fef 121 dBpWYs/m #Atten 18 dB 64.18 dBp\Y/m

#Peak
Log

16
dB/

Offst =
6
dB

o
74.8

dBpV s

LaAw

|
i
Ml 52
[eed”

A AA

ECF)
FTun

Swp

Start 4.500 6 GHz Stop 5.200 6 GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical

e Agilent 11:50:46 Mar 28, 2811 R T
Mkrl 5.156 @ GHz
Eef 121 dBEpVAm #Htten 18 dB 49,67 dBpY m

#Peak
Log

16
dBS
Offst

6
dB i

]
54.8

dBEp\ s

LaAw

H1 352

53 FC |
A AR

£
FTun

ot

Swp

Start 4.508 8 GHz - Stop 5.200 @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 54.58 5 (601 pts)
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D

Detector mode: Peak
e Agilent 12:82:37 Mar 28, 2811

Fef 121 dEpVY/m

#Atten 18 4B

Polarity: Horizontal

R T
Mkrl 5.158 @ GHz
53.63 dBpY/m

#Peak
Log

18
dBS

Offst
5]
dB

]
74.8

dBEp\ s

LaAw

ML 52

A AA

£
FTun

Swp

Start 4.508 8 GHz
#Res BH 1 MH=z

Detector mode: Average
w5 Agilent 12:91:09 Mar 28, 26011

Ref 121 dBpVAm

#Atten 18 dB

Stop 5.200 @ GHz
#JBH 1 MH=z #Sweep 100 ms (61 pts)

Polarity: Horizontal

R T
Mkrl 5.158 @ GHz
46.72 dBpl/m

#Peak
Log

16
dB/

Dffst
3]
dB

ol
54.8

dBEp\s
LaAw

Ml 52

33 FC

H AA

ECF)

FTun

Swp

Start 4.508 @ GHz
#Res BH 1 MHz

h Stop 5.288 @ GHz

#YEBH 18 Hz Sweep 5458 5 (601 pts)
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Band Edges (IEEE 802.11a mode / 5240 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 13:14:38 Mar 28, 2011 R T
Mikrl 5.350 0 GHz
Fef 121 dBpWYs/m #Atten 18 dB 57.76 dBpYsm

#Peak
Log
1@
dB
Offst
5

dB

ol \
74.0

dBpl / ‘
LaAw i

ML 52 b .

33 FC wm“whdﬂ”“wﬁhwwvw4%»&%#@wwﬁ%#hwwmwwwmﬂW#wummﬂmwmw%ﬂAMwMW%%
A AA
ECf)
FTun
Swp

Start 5.220 6 GHz Stop 5.460 6 GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical

e Agilent 13:14:02 Mar 28, 2811 R T

Mkrl G5.350 @ GHz
Eef 121 dBpVY/m #Atten 18 dB 45.55 dBpY/m
#Peak
Log
1@
dB/
Dffst
G
dBE
ol
544
dBpY/ k

LaAw

3 ‘
53 FC i
A AR
£
FTun
Swp

O

Start 5.2208 8 GH=z - Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 18,71 s (681 pts)
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Detector mode: Peak Polarity: Horizontal

e Agilent 13:89:51 Mar 28, 2811 R T
Mkrl G5.356 @ GHz

Eef 121 dBpVY/m #Atten 18 dB 57.28 dBpYim
#Peak

Log
1@
dB/
Offst
G

dB -
Ol h\
74.8

dBEp\ s
LaAw

I
%

Ml s2
i3 FC " b bt et A e et e bl bt st s e R s et At oo
A AA
£
FTun
Swp

Start 5.2208 8 GH=z Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #JBH 1 MH=z #Sweep 100 ms (61 pts)

Detector mode: Average Polarity: Horizontal

w5 Agilent 13:89:11 Mar 28, 26011 R T

Mikrl 5.358 6 GHz
Ref 121 dBpYAm #Atten 18 dB 45.39 dBpYSm
#Peak
Log
1@
dB
Offst
5
dB

ol

7 R P
dBpl / f] ‘
LaAw

M1 s2 M
53 FC h
A AA |
ECF)
FTun
Swp

pb-t

Start 5.220 6 GHz Stop 5.460 6 GHz
#Res BH 1 MHz #YEBH 18 Hz Sweep 1871 5 (6B1 pts)
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Band Edges (IEEE 802.11n HT 20 MHz mode / 5180 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 12:36:29 Mar 28, 26011 R T
Mkrl 5.1568 @ GHz
Fef 121 dBpWYs/m #Atten 18 dB 57.60 dBp\Y/m

#Peak
Log

16
dB/

Offst

6
dB M

o
74.8

dBpV s

LaAw

M1l s52 4 L
A AA

ECF)
FTun

Swp

Start 4.500 6 GHz Stop 5.200 6 GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical
e Agilent 12:35:39 Mar 28, 2611 R T

Mkrl 5.158 @ GHz
Fef 121 dEpVY/m #Atten 18 dB 45.83 dBpV/m

#Peak
Log

18
dBS

Offst
5]
dB

]
54.8 M

dBpY/
LaAw

ML 52
33 FC

A AR

£ ] 1;:}
FTun

Swp

Start 4.508 8 GHz - Stop 5.200 @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 54.58 5 (601 pts)
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D

Detector mode: Peak
e Agilent 12:29:47  Mar 28, 2811

Fef 121 dEpVY/m

#Atten 18 4B

Polarity: Horizontal

R T
Mkrl 5.158 @ GHz
53.14 dBpi/m

#Peak
Log

18
dBS

Offst
5]
dB

]
74.8

dBEp\ s

LaAw

ML 52

53 FCL o omttrdom i b pessse it m i ittt At e bt e e s i st

A AA

£
FTun

Swp

Start 4.508 8 GHz
#Res BH 1 MH=z

Detector mode: Average
w5 Agilent 12:28:26 Mar 28, 26011

Ref 121 dBpVAm

#Atten 18 dB

Stop 5.208 8 GHz

#JBH 1 MH=z #Sweep 100 ms (61 pts)

Polarity: Horizontal

R T
Mkrl 5.158 @ GHz
45.89 dBpl/m

#Peak
Log

16
dB/

Dffst
3]
dB

ol
54.8

dBEp\s
LaAw

Ml 52

33 FC

H AA

ECF)

FTun

Swp

Start 4.508 @ GHz
#Res BH 1 MHz

b Stop 5.288 @ GHz

#YEBH 18 Hz Sweep 5458 5 (601 pts)
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Band Edges (IEEE 802.11n HT 20 MHz mode / 5240 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 13:24:38 Mar 28, 26011 R T
Mikrl 5.350 0 GHz

Ref 121 dBpYAm #Atten 18 dB 57.23 dBpYdm
#Peak

Log
1@
dB
Offst

SB AN
D

74.8
dBpV s

LaAw

Ml 52 J &h 1

53 FC MWWWWWWWW
A AA
ECf)
FTun
Swp

—_—t |
| 1 ——

Start 5.220 6 GHz Stop 5.460 6 GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical

e Agilent 13:23:45 Mar 28, 2811 R T
Mkrl G5.356 @ GHz

Eef 121 dBpVY/m #Atten 18 dB 45.45 dBpY/m
#Peak

Log
1@
dB/
Offst
G

dB
ol

54.0 N
dBpl/ r

LaAw

Ml s2 ‘
53 FC |
A AR r
£fn | kuxq_ﬁ

FTun ]
Swp

O

Start 5.2208 8 GH=z - Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 18,71 s (681 pts)
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Detector mode: Peak Polarity: Horizontal

e Agilent 13:28:42 Mar 28, 2811 R T
Mkrl G5.356 @ GHz

Eef 121 dBpVY/m #Atten 18 dB 55.76 dBpYi/m
#Peak

Log
1@
dB/
Offst
G

dE FASRA Y
i { \
74.8

dBEp\ s
LaAw

-y
Ml s2 j l .
33 FCp MWWWWWWMW
A AA
£
FTun
Swp

Start 5.2208 8 GH=z Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #JBH 1 MH=z #Sweep 100 ms (61 pts)

Detector mode: Average Polarity: Horizontal

w5 Agilent 13:27:57 Mar 28, 26011 R T

Mikrl 5.358 6 GHz
Ref 121 dBpYAm #Atten 18 dB 45.44 JdBpYSm
#Peak
Log
1@
dB
Offst
5
dB

il
4.8 AR
dBpV s

LaAw

M1 s2
53 FC
A AA
£CF | S N 1
FTun
Swp

—t |
[ B ey

Start 5.220 6 GHz - Stop 5.460 6 GHz
#Res BH 1 MHz #YEBH 18 Hz Sweep 1871 5 (6B1 pts)
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Band Edges (IEEE 802.11n HT 40 MHz mode / 5190 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 12:53:14 Mar 28, 26011 R T
Mkrl 5.1568 @ GHz
Fef 121 dBpWYs/m #Atten 18 dB 57.79 dBpYsm

#Peak
Log

16
dB/
Offst

5
dB (¥,

o
74.8

dBpV s

LaAw

Ml 52

’g-l-‘

a3 FCWWWWWWWWM
A AA

ECF)
FTun

Swp

Start 4.500 6 GHz Stop 5.215 @ GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical

e Agilent 12:52:32 Mar 28, 2811 R T
Mkrl 5.156 @ GHz
Eef 121 dBEpVAm #Htten 18 dB 46,15 dBpY m

#Peak
Log

18
dBS

Offst
5]
dB

]
54.8 [y

dBpY/
LaAw

ML 52

33 FC
A AR

£F): o'
FTun |——

Swp

Start 4.508 8 GHz - Stop 5.215 @ GH=z
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 55,75 5 (601 pts)
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Detector mode: Peak Polarity: Horizontal

e Agilent 13:81:84 Mar 23, 2811 R T
Mkrl 5.156 @ GHz
Eef 121 dBEpVAm #Htten 18 dB 57.50 dEBpY /m

#Peak
Log

18
dBS

Offst
5]
dB

DI [

74.8

dBEp\ s

LaAw

ML 52 4

A AR

£
FTun

Swp

Start 4.508 8 GHz Stop 5.215 @ GH=z
#Fes BEW 1 MH=z #JBH 1 MH=z #Sweep 100 ms (61 pts)

Detector mode: Average Polarity: Horizontal

w5 Agilent 13:80:24 Mar 28, 26011 R T
Mkrl 5.1568 @ GHz
Fef 121 dBpWYs/m #Atten 18 dB 45,98 dBp\Y/m

#Peak
Log

16
dB/

Dffst
3]
dB

ol
54.8

dBp/ [

LaAw
M1 s2

33 FC
H AA

£ 1 |
FTun ol

Swp

Start 4.500 6 GHz - Stop 5.215 @ GHz
#Res BH 1 MHz #YEBH 18 Hz Sweep 5575 5 (6A1 pts)
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Band Edges (IEEE 802.11n HT 40 MHz mode / CH 5230 MHz)

Detector mode: Peak Polarity: Vertical

w5 Agilent 13:44:12 Mar 28, 26011 R T

Mikrl 5.358 6 GHz
Ref 121 dBpYAm #Atten 18 dB 57.26 dBpYdm
#Peak
Log
1@
dB
gffst
dB IM'\TW%

I

il
74.8
dBpd/

LaAw

M1 szr/ ! )

53 FC ST (SRR AT AU W0 VI ) PO
A AA
ECF)
FTun
Swp

[

Start 5.200 6 GHz Stop 5.460 6 GHz
#Res BH 1 MHz #/BHW 1 MHz #Syeepn 108 ms (6A1 pts)

Detector mode: Average Polarity: Vertical

e Agilent 13:43:35 Mar 28, 2811 R T

Mkrl 5.358 6 GHz
Ref 121 dBpY/m #Atten 13 dB 45,55 dBpY/m
#Peak
Log
1@
dB/
Offst
G
dB
Ol
54.0 T
dBEp\ s

LaAw

3
53 FC
A AR
£fy L Mo
FTun
Swp

I ey

O 1

Start 5.208 8 GHz - Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 2027 s (BB1 pts)
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Detector mode: Peak Polarity: Horizontal

e Agilent 13:40:04 Mar 25, 2811 R T
Mkrl G5.356 @ GHz
Eef 121 dBEpVAm #Htten 18 dB 5768 dBpY m

#Peak
Log

18
dBS

Offst
5]
dB

o

dBpY/

LaAw

ML 52

e N
[E%

A AA

£
FTun

Swp

Start 5.208 8 GHz Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #JBH 1 MH=z #Sweep 100 ms (61 pts)

Detector mode: Average Polarity: Horizontal

#e Agilent 13:39:28 Mar 28, 2811 R T
Mkrl G5.356 @ GHz
Eef 121 dBEpVAm #Htten 18 dB 45,46 dBpY m

#Peak
Log

18
dBS

Offst
5]
dB

]
54.8

dBEp\ s
LaAw

™

ML 52

33 FC

1 T

A AA

P o A R

£0fn |
FTun

Swp

Start 5.208 8 GHz - Stop 5.4BG @ GHz
#Fes BEW 1 MH=z #UBH 18 H=z Sweep 2027 s (BB1 pts)
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7.4 PEAK POWER SPECTRAL DENSITY

LIMIT
According to 815.407(a),

(1) For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4dBm in any
1MHz band.

(2) For the band 5.25-5.35 GHz, the peak power spectral density shall not exceed 11dBm in
any 1MHz band.

If transmitting antennas of directional gain greater than 6dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

Test Configuration

Spectrum
EUT » Analyzer
TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

2. Set the spectrum analyzer as RBW = 1MHz, VBW = 3MHz, Span = 30MHz, Sweep=1ms
Record the max. reading.
4. Repeat the above procedure until the measurements for all frequencies are completed

TEST RESULTS

No non-compliance noted
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Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz

Frequency PPSD Limit 5
Channel (MHz) (dBm) (dBm) Margin Result
Low 5180 -6.899 4.00 -10.899 PASS
Mid 5220 -6.709 4.00 -10.709 PASS
High 5240 -6.814 4.00 -10.814 PASS
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz
Chain 0 Chain 1 Chain 2 Aq
Channel Frg\‘}‘;{ez';cy PPSD PPSD PPSD (I;Il;SmD) (1:1‘];“1:5 Margin | Result
(dBm) (dBm) (dBm)
Low 5180 -10.230 -11.161 -11.217 -6.07 4.00 -10.07 PASS
Mid 5220 -11.585 -13.815 -13.836 -8.17 4.00 -12.17 PASS
High 5240 -13.375 -13.641 -13.605 -8.77 4.00 -12.77 PASS
Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz
Chain 0 Chain 1 Chain 2 ..
Channel Fr(el\(/]llll_lezn)cy PPSD PPSD PPSD (l()ill;sirll)) (l&ll;nl:lt) Margin Result
(dBm) (dBm) (dBm)
Low 5190 -17.295 -17.210 -16.911 | -12.36 4.00 -16.36 PASS
High 5230 -18.278 -16.243 -17.471 | -12.48 4.00 -16.48 PASS
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz with combiner
Frequency PPSD Limit .
Channel (MHz) (dBm) (dBm) Margin Result
Low 5180 -6.020 4.00 -10.02 PASS
Mid 5220 -5.375 4.00 -9.375 PASS
High 5240 -5.370 4.00 -9.37 PASS
Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz with combiner
Frequency PPSD Limit 5
Channel (MHz) (dBm) (dBm) Margin Result
Low 5190 -8.967 4.00 -12.967 PASS
High 5210 -8.762 4.00 -12.762 PASS

Remark: Total PPSD (dBm) = 10*LOG(10*(Chain 0 PPSD / 10)+10~(Chain 1 PPSD /10)+10*(Chain 2 PPSD /10))
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Test Plot
TIEEE 802.11a mode / 5180 ~ 5240MHz

CH Low

e Agilent 16:34:41 Apr 8, 2011

Ref 30 dBm Atten 30 dB

E T
Mkr1 5.174 90 GHz
£.899 dBm

#Samp

Log
10

dB/

Offst

hraqplt it

1 L, TREWA T VYL ST TN 1MMMJNFM1H\.—

dB

Lo ey gy oy
it L

DI B

4.0
dBm
b4

L v

#PAwy

W1 52

Center 5.180 00 GHz
#Hes BW 1 MHz #WBW 3 MHz

Channel Fower

3.06 dBm /20.0000 MHz

CH Mid

W Agilent 16:28:57 Apr 8, 2011

Ref 30 dBm Atten 30 dB

Span 30 MHz
Sweep 20 ms (601 pts)

Fower Spectral Density

-69.95 dBm/Hz

E T
Mkr1 5.213 20 GHz
6£.709 dBm

#Samp

Log
10

dB/

Ly ey

4.0
dBm
| e gt

W1 52

Center 5.220 00 GHz
#Hes BW 1 MHz #WBW 3 MHz

Channel Fower

3.13dBm /20.0000 MHz
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Span 30 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-69.88 dBm/Hz
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CH High
- Agilent 16:32:11 Aprg, 2011 T
Mkr1 5.243 65 GHz
Ref 30 dBm Atten 30 dB 65.814 dBm
#Samp
Log
10
dB/ N
Offst <
11 rul.u ¥ A L 0 g T _._‘1 uJ.n.muu |I PRSP sy,
dB a .,\
DI /] Iy
4.0 L )
dBm e
#PAvg LoscivtA Mottt
V1 52
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
Channel Poweer Fower Spectral Density
2.83dBm /20.0000 MHz -70.18 dBm/Hz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0

CH Low

i Agilent 17:80:37 Apr @, 2011 E T
Mkr1 5.178 35 GH=
Ref 30 dBm Atten 30 dB -10.230 dBm

#Samp

Log
10

dB/

Offst

.
E

10.6 T PP CE M|
JB | \-“”"““‘""‘W mvwwm

DI ! N

7
4.0 4

. &WM \UWW s

#PAvy

W1 52

Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-0.28 dBm /20.0000 MHz -73.29 dBm/Hz

CH Mid

i Agilent 10:52:36 Apr 11,2011 RL
Mkr1 5.217 95 GHz
Ref 30 dBm Atten 30 dB 11585 dBm

#Samp

Log
10

dB/

Offst 1

10.6
dB

DI / A

4.0 7 1

dBm
ol mmm'/"'l Vﬂm% .

#P Ay ; i

W1 52

Center 5.220 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-1.64 dBm /20.0000 MHz -74.65 dBm/Hz
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CH High

@ Agilent 11:05:03 Apr 11,2011 R T

Mkr1 5.236 20 GHz

Ref 30 dBm Atten 30 dB -13.375 dBm
#Samp
Log
10
dBf
Offst 1
LIJB'E WMWWWMMM
1]} / \\
4.0 &
dBm w,w.,.f.ﬂl H
#Pﬂ\fg Ly "r'"'"'\.l" : W = A Nedh]
W1 82
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-2.87 dBm /20.0000 MHz -75.88 dBm/Hz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

CH Low

i Agilent 17:53:34 Apr @, 2011

Ref 30 dBm

Atten 30 dB

T
Mkr1 5.184 55 GHz
-11.161 dBm

#Samp

Log
10

dB/

Offst

3

10.6
dB

WMW

DI

4.0

dBm
#Pﬂug A MMW‘I’IH‘

frrtes gttt
b i |

W1 52

Center 5.180 00 GHz
#Res BW 1 MHz

Channel Fower

#WBW 3 MHz

-1.25dBm /20.0000 MHz

CH Mid

i Agilent 10:55:21 Apr 11,2011

Ref 30 dBm

Atten 30 dB

Span 30 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-74.27 dBm/Hz

FL
Mkr1 5.217 00 GHz
-13.815 dBm

#Samp

Log
10

dB/

Offst

10.6
dB

DI

4.0

dBm ‘ | M

ey py i

HP Ay [t

W1 52

Center 5.220 00 GHz
#Res BW 1 MHz

Channel Fower

#WBW 3 MHz

-3.53dBm /20.0000 MHz
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Span 30 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-76.54 dBm/Hz
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CH High

@ Agilent 11:02:48 Apr11, 2011 E T

Mkr1 5.244 25 GHz

Ref 30 dBm Atten 30 dB -13.641 dBm
#Samp
Log
10
dBf
Offst 1
10.6
dB MWWW@“\WW
DI .,.‘/‘J \‘.!
4.0
dBm
HP Ay [ Sy
V1 52
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-3.30 dBEm /20.0000 MHz -76.31 dBm/Hz

Page 60

Rev. 00



Compliance Certification Services Inc.

Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2

CH Low
i Agilent 17:86:07 Apr @, 2011 E T
Mkr1 5.173 95 GHz
Ref 30 dBm Atten 30 dB 11.217 dBm
#Samp
Log
10
dB/
Oftst {1
1dI]B-E e T e L L
Dl / \"1
4.0
dBm fﬁ‘
#P By [l e i
W1 52
Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
Channel Power Power Spectral Density
-0.88 dBm /20.0000 MHz -73.89 dBm/Hz
CH Mid
i Agilent 10:57:43 Apr11, 2011 FL
Mkr1 5.223 35 GHz
Ref 30 dBm Atten 30 dB -13.836 dBm
#Samp
Log
10
dB/
Offst .
10.6
dB WWWWMW
Dl ;"I \'\
4.0 i
dBm I"f,
I b l’lrl"\ &
#Pﬂh‘g (il k' il i
W1 52
Center 5.220 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
Channel Power Power Spectral Density
-4.24 dBm /20.0000 MHz -77.25 dBm/Hz
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CH High

@ Agilent 11:00:38 Apr 11,2011 R T

Mkr1 5.242 25 GHz

Ref 30 dBm Atten 30 dB -13.605 dBm
#Samp
Log
10
dBf
Offst 1
10.6
dB rwwwwmwwmww
1]} '\Ff \L
4.0
dBm u"l
#Pﬂ\fg LIJI'A."{‘]II‘"-\"'IFM Y 'l"_‘u.laml .‘\'J
W1 82
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-3.75dBm /20.0000 MHz -f6.76 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

CH Low

i Agilent 11:15:26 Apr 11,2011

Ref 30 dBm Atten 30 dB

T
Mkr1 5.182 40 GHz
-17.295 dBm

#Samp

Log
10

dB/

Offst

10.6 *

dB sectegpg bty 49m el sty gt

DI /1

plucidacthe syl

4.0 {

dBm o

Iu"'unm.u

#P Py e

L
Rl e

W1 52

Center 5.190 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

-3.90dBm /40.0000 MHz

CH High
i Agilent 11:34:07 Apr 11,2011

Ref 30 dBm Atten 30 dB

Span 60 MHz
Sweep 1 ms (601 pts)

Power Spectral Density

-79.92 dBm/Hz

E T
Mkr1 5.232 60 GH=z
-18.278 dBm

#Samp

Log

10

dB/

Offst

10.6
db

E e

[ e Ftrer e
DI K

4.0 /

dBm ,.'1[

ll'"l'l\. FLam |
T

#PAwvy 4 ]

4

e

V1 52

Center 5.230 00 GHz
#HRes BW 1 MHz #WBW 3 MHz

Channel FPower

-5.46 dBm /40.0000 MHz
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Span 60 MHz
Sweep 1 ms (601 pts)

Fower Spectral Density

-81.48 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 1
CH Low

= Agilent 11:17:43 Apr11, 2011 T

Mkr1 5.205 00 GHz
Ref 30 dBm Atten 30 dB -17.210 dBm
#Samp
Log
10
dB/
Offst
10.6 *
dB

DI /]
4.0 I{ ‘]"

dBm ‘f 1
#Pﬂug el I'nIhJ i,

o ' } e

P | s . o PRy i
[ e L u i “‘-,.-"' LBl L L LI

V1 52
Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-4.00 dBm /40.0000 MHz -80.02 dBm/Hz

CH High

i Agilent 11:50:22 Apr 11, 2011 T

Mkr1 5.244 30 GHz
Ref 30 dBm Atten 30 dB -16.243 dBm
#Samp
Log
10
dB/
Offst

10.6
idB - EI LY. e FEUTRLE L ;"W Pttt iy ul."\_gw.m‘d

DI /| | B
4.0 )K \I

dBm 9
#PAvg [ 1“:'“""""'”! IIII.LL. AP

V1 52
Center 5.230 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-3.67 dBm /40.0000 MHz -79.69 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2
CH Low

= Agilent 11:20:03 Apr11, 2011 T
Mkr1 5.174 90 GHz
Ref 30 dBm Atten 30 dB -16.911 dBm
#Samp
Log
10
dB/

Offst
10.6
dB

DI

#P Ay [t bt - et

--.-9___<> L
Ea

-

3

V1 52
Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Power Power Spectral Density

-4.12 dBm /40.0000 MHz -80.14 dBm/Hz

CH High

= Agilent 11:53:11 Apr 11, 2011 T

Mkr1 5.227 60 GHz
Ref 30 dBm Atten 30 dB -17.471 dBm
#Samp
Log
10
dB/
Offst
10.6

dB |"\"l'—"l r-Lu. =y MUI ‘I.j['\l I 1|I|r JI i HJI“ u_'l‘!I .n.ul-“_ ‘T - i 'ln'r' ‘A “r\
DI /]

4.0 H’ '\1

dBm "I‘

]

#F'.ﬂm‘g TR i Al et

V1 52
Center 5.230 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Channel Poweer Fower Spectral Density

-4.35dBm /40.0000 MHz -80.37 dBm/Hz
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Test mode: IEEE 802.11n HT 20 MHzZ mode / 5180 ~ 5240MHz with combiner:

CH Low
# Agilent 0904825 Apr 12, 2011 FL

Mkr1 5.185 15 GHz
Ref 30 dBm Atten 30 dB £5.020 dBm

#Samp

Log
10

dB/ -

Offst ug

.

-‘L._n'i.'l.h'

16.5 5 ’ Mir‘m_-"l LA _'M L oty gl fag ttiteucgl

dB /]

DI

4.0 'I"h

dBm L i g ——

#PAvy

W1 52

Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

3.28dBm /20.0000 MHz -69.73 dBm/Hz

CH Mid

i Agilent 09:43:09 Apr 12, 2011 RL
Mkr1 5.220 90 GHz
Ref 30 dBm Atten 30 dB 5.375 dBm

#Samp

Log
10

dB/ S

Ofist Bulry et el ed i o 0 1t o L.Aﬁ.'.w-\'w"\.. bl P b et s

16.5 [ f T ' ]
dB " [

DI \

4.0 N l\'.u

dBm W‘JM [ ety

#PAvy

W1 52

Center 5.220 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

3.94 dBm /20.0000 MHz -69.07 dBm/Hz
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CH High
i Agilent 09:50:22 Apr 12, 2011

Ref 30 dBm Atten 30 dB

E T
Mkr1 5.236 70 GHz
5.370 dBm

#Samp

Log
10

dB/ 1

Offst

L Wt Pl i W

16.5
dB A

D1 lf(

4.0

#PAwy

W1 52

Center 5.240 00 GHz
#Hes BW 1 MHz #WBW 3 MHz

Channel Fower

418 dBm /20.0000 MHz
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Span 30 MHz
Sweep 20 ms (601 pts)

Fower Spectral Density

-68.83 dBm/Hz
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Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz with combiner:

CH Low
e Agilent 10:34:15 Apr 12, 2011 E T

Mkr1 5.198 60 GHz
Ref 30 dBm Atten 30 dB £.967 dBm
#Samp
Log
10
dB/
Offst

16.5 SR T e
dB il T ",

DI / )

4.0 i

dBm TR IS AT
#PAvy

5o
:
]

V1 52
Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density

4.05 dBm /40.0000 MHz -71.97 dBm/Hz

CH High

de Agilent 10:37:55 Apr 12, 2011 RT
Mkr1 5.233 70 GHz
Ref 30 dBm Atten 30 dB 8.762 dBm

#Samp

Log
10

dB/

Offst

W H

:1?3-5 wmwﬂwﬂw% PR T TSR T M Y

DI { \

:I.Igm WM"‘J MW«-W

#PAvy
V1 52
Center 5.230 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Power Power Spectral Density
2.80 dBm /40.0000 MHz -73.22 dBm/Hz

Page 68

Rev. 00



Compliance Certification Services Inc.
Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011

7.5 PEAK EXCURSION

LIMIT

According to 815.407(a)(6), the ratio of the peak excursion of the modulation envelope (measured
using a peak hold function) to the maximum conducted output power (measured as specified above)
shall not exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth whichever is less.

Test Configuration

Spectrum
EUT Analyzer
TEST PROCEDURE

The test is performed in accordance with <FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices> — Part 15, Subpart E,

August 2002.

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to spectrum.

3. Trace A, Set RBW =1MHz, VBW = 3MHz, Span >26dB bandwidth, Max. hold.

4. Delta Mark trace A Maximum frequency and trace B same frequency.

5. Repeat the above procedure until measurements for all frequencies were complete.
TEST RESULTS

No non-compliance noted
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Test Data
Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz
Channel Frg\(/}lllfzn)cy Peak }Z(;(];;lrsmn Iz:lg;t M(z:lll'}g)m
Low 5180 7.97 13.00 -5.03
Mid 5220 8.44 13.00 -4.56
High 5240 7.67 13.00 -5.33

Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0

Channel Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5180 8.37 13.00 -4.63
Mid 5220 6.68 13.00 -6.32
High 5240 9.99 13.00 -3.01

Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

Frequency Peak Excursion Limit Margin
S (MHz) (dB) (dB) (dB)
Low 5180 9.62 13.00 -3.38
Mid 5220 9.03 13.00 -3.97
High 5240 8.20 13.00 -4.8
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2
Frequency Peak Excursion Limit Margin
. (MHz) (dB) (dB) (dB)
Low 5180 10.01 13.00 -2.99
Mid 5220 8.79 13.00 -4.21
High 5240 8.93 13.00 -4.07
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Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

Channel Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5190 8.78 13.00 -4.22
High 5230 941 13.00 -3.59

Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~5230MHz / Chain 1

Channel Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5190 9.76 13.00 -3.24
High 5230 10.97 13.00 -2.03

Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2

Channel Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5190 10.25 13.00 -2.75
High 5230 11.22 13.00 -1.78
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Test Plot

IEEE 802.11a mode / 5180 ~ 5240MHz

CH Low

o Agilent 16:26:06 Apr 3, 2011

Ref 30 dBm

Atten 30 dB

A MKl O Hz
7.97 dB

#Peak

*

Log
10

dB/

o
Y

.%;}F

e
Pl y

A, sl sday
T T

il Y
TF'P‘W“WMW

#PAwy

W1 W2

Center 5.180 00 GHz
#HRes BYW 1 MHz

Channel Fower

9.14 dBm /20.0000 MHz

CH Mid

e Agilent 16:29:21 AprB, 2011

Ref 30 dBm

Atten 30 dB

ZWBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Fower Spectral Density

-63.87 dBm/Hz

A MErl 0 Hz
.44 dB

#Feak

*

Log
10

dB/

il
mie H

FRUUL T
¥ y

ot ek g

fulmy ey

p

#PAwvy

V1 w2

Center 5.220 00 GHz
#HRes BW 1 MHz

Channel FPower

9.45 dBm /20.0000 MHz

ZWBW 3 MHz
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Span 30 MHz
Sweep 20 ms (601 pts)

Fower Spectral Density

-63.56 dBm/Hz
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CH High
- Agilent 16:32:36 Aprg, 2011 T

A MKl O Hz
Ref 30 dBm Atten 30 dB 767 dB
#Peak
Log F—
10
dB/ P
Offst iy

1o, o s A o o) i al ﬁ‘m TR, T ST FReTH
11 o ¥ y i = ¥ y
dB M .,\
/] Iy
./ Bl
i

#PAvg LoscivtA Mottt
V1 W2
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Poweer Fower Spectral Density

9.09 dBm /20.0000 MHz -63.92 dBm/Hz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0

CH Low
i Agilent 17:80:57 Apr @, 2011 E T
A Mkrl O Hz
Ref 30 dBm Atten 30 dB 5.37 dB
#Peak
Log F—
10
dB/ 2
Oftst £
10.6 TERNTTRCIES TRV, LY. i P dpeapmed]
B /P ) e e W\
o
o ¥
#P g [ ]
V1 W2
Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Power Power Spectral Density
5.69 dBm /20.0000 MHz -67.32 dBm/Hz
CH Mid
e Agilent 10:53:04 Apr 11, 2011 T
A Mkrl O Hz
Ref 30 dBm Atten 30 dB GBS dB
#Peak
L':lg ki
10
dBf 1
Oftst i
1duB-ﬁ e Lo L SOt PRIV TN
/ 1
v
2Py [t mm")"'l L el NN
V1 W2
Center 5.220 00 GHz Span 30 MHz
#HRes BW 1 MHz #WBW 3 MH=z Sweep 20 ms (601 pts)
Channel Poweer Fower Spectral Density
4.81 dBm /20.0000 MHz -68.20 dBm/Hz
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CH High
W Agilent 11:05:26 Apr 11, 2011

Ref 30 dBm Atten 30 dB

A MKl O Hz
999 dB

#Peak

*

Log
10

dB/

Dffst

L
a -

10.6

dB WWWWWWMW

Rl S

WL

Mrygud

AP By [t

o i
R

W1 W2

Center 5.240 00 GHz
#HRes BYW 1 MHz

Channel Fower

3.18 dBm /20.0000 MHz

#WBW 3 MHz
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Span 30 MHz
Sweep 20 ms (601 pts)

Fower Spectral Density

-69.83 dBm/Hz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

CH Low

i Agilent 17:53:53 Apr @, 2011

Ref 30 dBm

Atten 30 dB

A Mkrl O Hz
SE2 dB

#FPeak

W

Log
10

dB/

Offst

10.6
dB

elpoapi s

#Pﬂug A MMW‘I’IH‘

frrtes gttt
b i |

V1 W2

Center 5.180 00 GHz
#Res BW 1 MHz

Channel Fower

#WBW 3 MHz

5.23dBm /20.0000 MHz

CH Mid

i Agilent 10:55:44 Apr 11,2011

Ref 30 dBm

Atten 30 dB

Span 30 MHz
Sweep 20 ms (601 pts)

Power Spectral Density

-67.78 dBm/Hz

A Mkrl O Hz
503 dB

#FPeak

W

Log
10

dB/

Offst

10.6
dB

|
|
|
N

o

ey py PR

HP Ay [t

V1 W2

Center 5.220 00 GHz
#Res BW 1 MHz

Channel Fower

#WBW 3 MHz

2.75dBm /20.0000 MHz
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Span 30 MHz
Sweep 20 ms (601 pts)

Power Spectral Density

-70.26 dBm/Hz
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CH High
@ Agilent 11:03:14 Apr11, 2011 E T
A MKl O Hz
Ref 30 dBm Atten 30 dB 5.20 dB
#Peak
Log F—
10
dBf 1
Offst 2.
10.6
dB MWWWWW
/ N,

: i Vol
BP Pgg [ el
W1 w2
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Poweer Fower Spectral Density
2.88 dBm /20.0000 MHz -70.13 dBm/Hz
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2

CH Low
i Agilent 17:86:27 Apr @, 2011 E T
A Mkrl O Hz
Ref 30 dBm Atten 30 dB 10.01 dB
#FPeak
Log F—
10
dB/ El
Oftst £
1d|]B.ﬁ L T T EEu HE B
s
#P By [l e i
V1 W2
Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Power Power Spectral Density
5.29dBm /20.0000 MHz -67.72 dBm/Hz
CH Mid
¥ Agilent 10:58:07 Apr 11, 2011 E T
A Mkrl O Hz
Ref 30 dBm Atten 30 dB 5.79 dB
#FPeak
Log F—
10
dB/ .
Oftst &
10.6
dB B T T
#P Ay [ttt IHWL" ety
V1 W2
Center 5.220 00 GHz Span 30 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Power Power Spectral Density
2.46 dBm /20.0000 MHz -70.55 dBm/Hz

Page 78

Rev. 00



Compliance Certification Services Inc.

Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
CH High
@ Agilent 11:01:00 Apr11, 2011 E T
A MKl O Hz
Ref 30 dBm Atten 30 dB 5.93 dB
#Peak
Log F—
10
dB/ L
Ofist ©
10.6 "y
dB rwwawwwmww
#Pﬂ\fg LIJI'A."{‘]II‘"-\"'IFM u"' Y 'l"_‘u.laml .‘\'J Fl
W1 w2
Center 5.240 00 GHz Span 30 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Poweer Fower Spectral Density
2.55dBm /20.0000 MHz -70.46 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

CH Low
= Agilent 11:15:50 Apr 11, 20711 FL
A Mkrl O Hz
Ref 30 dBm Atten 30 dB 5.75 dB
#Feak
Log w_ |
10
dB/
Offst 1
106 =
dB g g ey A PERLY) WREEER N U A e b ity A
[ T LLi ]
f i
et B v O A
#Pﬂh‘g " _v_ﬁ_w-ﬁ«\.mw 1l¢.|l|-n4u‘m e
V1 w2
Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
iZhannel Power Fower Spectral Density
1.48 dBm /40.0000 MHz -74.54 dBm/Hz
CH High
@ Agilent 11:34:34 Apr 11,2011 R T
A Mkrl 0 Hz
Ref 30 dBm Atten 30 dB 9.41 dB
#Peak
Log F—
10
dB/
Offst 1
10.6 =
dB [ sy -\-v‘\--,\\ i T v e
#Pﬂ\fg . “"W—' — " T.A.n-il lr"'l".\. ‘M_‘ll e
V1 W2
Center 5.230 00 GHz Span 60 MHz
#Hes BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Poweer Fower Spectral Density
1.40 dBm /40.0000 MHz -74.62 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 1

CH Low

i Agilent 11:13:14 Apr 11,2011

Ref 30 dBm Atten 30 dB

A Mkrl O Hz
076 dB

#FPeak

W

Log
10

dB/

Offst

10.6
dB

oho

L 1l FE) 1)
[ e L Y t “‘-,.-"' L]

U A
't

Losatf

I'|I||,.4 i,

#PAvy

e

V1 W2

Center 5.190 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

2.32dBm /40.0000 MHz

CH High

i Agilent 11:50:46 Apr 11,2011

Ref 30 dBm Atten 30 dB

Span 60 MHz
Sweep 20 ms (601 pts)

Power Spectral Density

-73.71 dBm/Hz

FL
A Mkrl O Hz
10.97 dB

#FPeak

W

Log
10

dB/

Offst o

10.6 - B -

dB ettt g capertp ittty |y B,

Pttt

it

W s g

AP By [

V1 W2

Center 5.230 00 GHz
#Res BW 1 MHz #WBW 3 MHz

Channel Fower

2.92dBm /40.0000 MHz
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Span 60 MHz
Sweep 20 ms (601 pts)

Power Spectral Density

-73.10 dBm/Hz
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2

CH Low
i Agilent 11:22:07 Apr 11, 2011 T
A Bkl O Hz
Ref 30 dBm Atten 30 dB 10.25 dB
#Peak
Log w_ |
10
dB/
Offst +
10.6 :ﬁ;
dB i -ran ey NP r,,-r6 b m“‘fm.“.' - e |
~ W VB N
#Pﬂug G rfrty e I"W'l \'\J,|-T S e
V1 w2
Center 5.190 00 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
Channel Power Power Spectral Density
1.92dBm /40.0000 MHz -74.10 dBm/Hz
CH High
- Agilent 11:53:31 Apr 11, 2011 T
A Mkl O Hz
Ref 30 dBm Atten 30 dB 11.22 dB
#FPeak
Lﬂg ki
10
dB/
Ofist *
10.6 £
dB et ey P . ol sttt ol ]
/ x
ﬂl'qi £,
#PAvy T e PR S
V1 vz
Center 5.230 00 GHz Span 60 MHz
#HRes BW 1 MHz #WBW 3 MH=z Sweep 20 ms (601 pts)
Channel Poweer Fower Spectral Density
1.96 dBm /40.0000 MHz -74.06 dBm/Hz
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7.6 RADIATED UNDESIRABLE EMISSION
1. According to §15.209(a), except as provided elsewhere in this Subpart, the emissions from an

2.

intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (1V/m) (m)
30-88 100* 3
88-216 150* 3
216-960 200* 3
Above 960 500 3

Remark: Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this Section shall not be located in the frequency bands 54-72
MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within these
frequency bands is permitted under other sections of this Part, e.g., Sections 15.231 and

In the emission table above, the tighter limit applies at the band edges.

Frequency Field Strength Field Strength
(MHz) (nV/m at 3-meter) (dBpV/m at 3-meter)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
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Test Configuration

9kHz ~30MHz
3m
EUT N‘
( J
Turntable 0.8m 1m

/

Spectrum /
Receiver

Loop antenna

{%)

000

Reference ground plane J

30MHz ~ 1GHz
3m
EUT \‘
{ )] \
v
Turntable 0.8m 1m

Antenna

e tower

—

Bi-log
antenna

Spectrum
analyzer

]
ol

000

Reference ground plane /
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Above 1 GHz

EUT —\

Turntable

3m
4m
A
]
vV
0.8m Im

Antenna

/ tower

Horn
antenna

Spectrum
analyzer

~ Pre-amp

onn
0oo
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TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Set the spectrum analyzer in the following setting as:

Below 1GHz:

RBW=100kHz / VBW=300kHz / Sweep=AUTO
Above 1GHz:

(@) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO
Repeat above procedures until the measurements for all frequencies are complete.

~
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Compliance Certification Services Inc.

Report No.: T110331005-RP3

FCC ID: XUSTEW684UB

Date of Issue: April 18, 2011

Operation Mode: Normal Link

Test Date:

April 7, 2011

Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity:  Ver./Hor.
q Correction - q
bl I B S I e S I e

80.12 45.83 -15.14 30.68 40.00 -9.32 Peak \Y
160.95 46.69 -10.60 36.08 43.50 -7.42 Peak \%
432.55 31.92 -6.29 25.63 46.00 -20.37 Peak \%
479.43 35.57 -5.44 30.13 46.00 -15.87 Peak \Y
539.25 33.78 -4.62 29.17 46.00 -16.83 Peak V
959.58 36.59 0.44 37.04 46.00 -8.96 Peak \Y
80.12 46.94 -15.14 31.80 40.00 -8.20 Peak H
180.35 45.63 -11.60 34.03 43.50 -9.47 Peak H
299.98 42.73 -9.24 33.49 46.00 -12.51 Peak H
479.43 36.43 -5.44 30.99 46.00 -15.01 Peak H
660.50 32.79 -2.82 29.98 46.00 -16.02 Peak H
959.58 41.62 0.44 42.07 46.00 -3.93 Peak H

Remark:

1. No emission found between lowest internal used/generated frequency to 30MHz

(9kHz~30MHz)

2. Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using peak/quasi-peak detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak

limit.
4. Data of measurement within this frequency range shown ** ---

”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible

limits or the field strength is too small to be measured.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser,

with “ N/A ”* remark, if no specific emissions from the EUT are recorded (ie:

margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

6. Margin (dB) = Remark result (dBuV/m) — Quasi-peak limit (dBuV/m).
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Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
Above 1 GHz
. Tx / IEEE 802.11a mode / 5180 ~ 5240MHz .
Operation Mode: / / /Test Date: April 7, 2011
CH Low
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity:  Ver./ Hor.
Frequency Reading Reading | Correction Result Result Limit Limit Margin Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H./V) :
(dBuV) | (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1500.00 58.94 --- -10.55 48.39 - 74.00 54.00 -5.61 Peak \Y%
1593.33 54.54 --- -9.60 44,94 - 74.00 54.00 -9.06 Peak \Y%
1743.33 54.45 --- -8.08 46.37 - 74.00 54.00 -7.63 Peak \Y
1993.33 56.57 --- -5.54 51.04 - 74.00 54.00 -2.96 Peak \Y
N/A
1493.33 | 55.85 - -10.56 45.29 - 74.00 54.00 -8.71 | Peak H
2260.00 53.63 --- -4.79 48.84 - 74.00 54.00 -5.16 Peak H
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit.

Data of measurement within this frequency range shown ““ --- ” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with “ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Date of Issue: April 18, 2011

Tx / IEEE 802.11a mode / 5180 ~ 5240MHz /

Operation Mode: CH Mid Test Date: April 7, 2011

Temperature: 24°C Tested by: Ali Shu

Humidity: 50% RH Polarity:  \er./Hor.

e Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) y (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V).

(dBuV) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)

1500.00 | 58.37 -1055 | 47.82 7400 | 5400 | -6.18 | Peak | V
174333 | 53.63 -8.08 45.55 7400 | 5400 | -845 | Peak | V
1873.33 | 52.94 -6.76 46.19 7400 | 5400 | -7.81 | Peak | V
1996.67 | 55.24 -5.50 49.74 7400 | 54.00 | -4.26 | Peak | V
N/A

1496.67 | 54.63 -1055 | 44.07 7400 | 5400 | -9.93 | Peak H
2000.00 | 52.50 -5.47 47.03 7400 | 54.00 | -6.97 | Peak H
2093.33 | 52.42 -5.23 47.19 7400 | 54.00 | -6.81 | Peak H
N/A

Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental
frequency.

2. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using peak/average detector mode.
Average test would be performed if the peak result were greater than the average limit.
Data of measurement within this frequency range shown ““ --- ” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A > remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

6. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
Operation Mode: Tx T1EEE 802.11a mode / 5180 ~ 5240MHz Test Date: April 7, 2011
/CH High
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity: \er./Hor.
Ty Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V).
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1500.00 | 58.55 -10.55 48.00 74.00 54.00 -6.00 | Peak \Y
1996.67 | 54.89 -5.50 49.38 74.00 54.00 -4.62 | Peak \Y
2330.00 | 53.97 -4.57 49.40 74.00 54.00 -4.60 | Peak \%
N/A
1983.33 | 52.98 -5.64 47.34 74.00 54.00 -6.66 | Peak H
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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. Tx / IEEE 802.11n HT 20 MHz mode / 5180 .
Operation Mode: _ 5240MHz / CH Low Test Date: April 7, 2011
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity:  \er./Hor.
e Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) y (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V) .
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1500.00 58.66 --- -10.55 48.11 - 74.00 54.00 -5.89 Peak \Y
1743.33 54.14 --- -8.08 46.06 - 74.00 54.00 -7.94 Peak \Y%
1990.00 | 55.44 -5.57 49.87 74.00 54.00 -4.13 | Peak Vv
N/A
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
. Tx / IEEE 802.11n HT 20 MHz mode / 5180 .
Operation Mode: _ 5240MHz / CH Mid Test Date: April 7, 2011
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity:  \er./Hor.
Ty Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V) .
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1500.00 | 58.93 -10.55 48.38 74.00 54.00 -5.62 | Peak \Y
1993.33 54.80 --- -5.54 49.27 - 74.00 54.00 -4.73 Peak \Y%
N/A
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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. Tx / IEEE 802.11n HT 20 MHz mode / 5180 ~ .
Operation Mode: 5240MHz / CH High Test Date: April 7, 2011
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity: \er./Hor.
Ty Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V) .
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1493.33 | 58.24 -10.56 47.68 74.00 54.00 -6.32 | Peak \Y
1993.33 55.29 --- -5.54 49.75 - 74.00 54.00 -4.25 Peak \Y%
N/A
2656.67 52.76 --- -3.34 49.43 - 74.00 54.00 -4.57 Peak H
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Report No.: T110331005-RP3  FCC ID: XUSTEW684UB Date of Issue: April 18, 2011
. Tx / IEEE 802.11n HT 40 MHz mode / 5190 .
Operation Mode: _ 5930MHz / CH Low Test Date: April 7, 2011
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity:  \er./Hor.
Ty Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V) .
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1496.67 58.32 --- -10.55 47.77 - 74.00 54.00 -6.23 Peak \Y%
2000.00 | 55.27 -5.47 49.80 74.00 54.00 -4.20 | Peak \Y
N/A
1596.67 53.34 --- -9.57 43.77 - 74.00 54.00 -10.23 | Peak H
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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. Tx / IEEE 802.11n HT 40 MHz mode / 5190 ~ .
Operation Mode: 5230MHz / CH High Test Date: April 7, 2011
Temperature: 24°C Tested by: Ali Shu
Humidity: 50% RH Polarity: \er./Hor.
Ty Reading Reading | Correction Result Result Limit Limit Wk Ant.Pol
(MHz) (Peak) (Average) Factor (Peak) (Average) (Peak) (Average) (dB) Remark (H}V) .
(dBuv) (dBuv) (dB/m) | (d@BuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
1496.67 58.86 --- -10.55 48.31 - 74.00 54.00 -5.69 Peak \Y%
1996.67 | 54.70 -5.50 49.20 74.00 54.00 -4.80 | Peak \Y
N/A
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency.

Radiated emissions measured in frequency above 1000MHz were made with an
instrument using peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.
4. Data of measurement within this frequency range shown ““ --- ”” in the table above

means the reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.

Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with ““ N/A ” remark, if no specific emissions from the EUT are recorded (ie:
margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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7.7 CONDUCTED UNDESIRABLE EMISSION

LIMIT
According to 15.407(b),

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating in the 5.25-5.35
GHz band that generate emissions in the 5.15-5.25 GHz band must meet all applicable
technical requirements for operation in the 5.15-5.25 GHz band (including indoor use) or
alternatively meet an out-of-band emission EIRP limit of -27 dBm/MHz in the 5.15-5.25
GHz band.

The provisions of §15.205 apply to intentional radiators operating under this section.

Test Configuration

Spectrum
EUT ™ Analyzer
TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 1
MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to the
average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional average
detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the lowest,
middle, and highest channels.

TEST RESULTS

No non-compliance noted
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Test Plot
IEEE 802.11a mode / 5180 ~ 5240MHz

CH Low
Agilent 16:26:43 Apr &, 2011 RT
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CH Mid
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CH High

- Agilent 16:33:47 AprE, 2011
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 0

CH Low

Agilent 17:51:28 Apr &, 2011
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CH Mid
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CH High
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 1

CH Low
Agilent 17:54:29 Apr g, 2011 F T

Mkr2 6.90 GHz
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CH High
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#Hes BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)
[LELNY Trace Type it Amplitude

1 (1] Freq 525 GHz -F.BE dBm

2 1] Freq §.95 GHz -394 dBm
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / Chain 2

CH Low
e Agilent 17:56:55 Apr 8, 2011 R T

Mkr1 5.19 GHz
Ref 10.55 dBm #Atten 10 dB A.83 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB
]|
270
dBm

Lgfw )

$p

V1 52 "

S3 FC # W
it WWIMWM

FTun
Swp

3

Center 20.02 GHz Span 3997 GHz
#Res BW 1 MHz #WvBW 1 MHz Sweep 199.9 ms (2001 pts)

CH Mid

e Agilent 10:58:42 Apr 11, 2011 R L

Mkr1 5.23 GHz
Ref 10.55 dBm #Atten 10 dB B8.67 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB
]|
270
dBm

LgAw

N"'ﬂ
Wi S2 P,

S3 FC MW‘J
" Wj S PO Ve it s . i

$p

FTun

Swp

Center 20.02 GHz Span 3997 GHz
#Res BW 1 MHz #WvBW 1 MHz Sweep 199.9 ms (2001 pts)
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CH High

i Agilent 11:01:23 Apr 11,2011 =T
Mkr1 5.23 GHz

Ref 10.55 dBm #Atten 10 dB 921 dBm
#Peak

Log
10
dB/
Offst
10.6
dB
D1
270
dBm

LyAw
W1 52 M
53 FC J wm""'

1 1 lﬂn
T

O

FTun

Swp

Center 20.02 GHz Span 3997 GHz
#Pes BYW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 0

CH Low
Agilent 11:16:21 Apr 11, 2011 F T

Mkr2 6.92 GHz
Ref 10.55 dBm #Atten 10 dB 37.37 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB

DI P WL
j;-[l e L b ke MWWW

m P T LY
LgAw

H

L+

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 517 GH=z -13.15 dBm
2 (1] Freq 5.92 GHz S ET dBm

CH High
i Agilent 11:48:05 Apr 11,2011 R L

Mkr2 6.96 GHz
Ref 10.55 dBm #Atten 10 dB -37.80 dBm
#Peak
Log I
10
dBr
Oftst

10.6
db

DI W L
270 PN . RV IR o, W P

dBm Y LE L ol b
LgAw

Sn

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 523 GH=z -8.82 dBm
2 (1] Freq 5.96 GHz -2 e0 dBEm
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 1

CH Low
Agilent 11:18:41 Apr 11, 2011 F T

Mkr2 6.92 GHz
Ref 10.55 dBm #Atten 10 dB 43.62 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB

DI s et
270 R T

dBm HN N - T LN, T L i

LgAw

?

V1 52
Center 20.02 GHz Span 39.97 GHz

#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 5.19 GH=z 1243 dBm
2 (1] Freq 5.92 GHz -42.62 dBm

CH High
i Agilent 11:51:26 Apr 11,2011 RL

Mkr2 6.96 GHz
Ref 10.55 dBm #Atten 10 dB 44.74 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB

DI g LN L

27.0 o e W\MMMM
dBm [T R
LgAw

?

V1 52
Center 20.02 GHz Span 39.97 GHz

#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 528 GH=z -10.39 dBm
2 (1] Freq 5.96 GHz -44. 74 dBm
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / Chain 2

CH Low
#: o Agilent 11:24:35 Apr 11, 2011 F T

Mkr1 5.19 GHz
Ref 10.55 dBm #Atten 10 dB 12.52 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB
]|
270
dBm

LgAw

i

V1 52
53 FC

aty [T

FTun
Swp

Center 20.02 GHz Span 3997 GHz
#Res BW 1 MHz #WvBW 1 MHz Sweep 199.9 ms (2001 pts)

CH High

e Agilent 11:54:00 Apr 11, 2011 R L

Mkr1 5.23 GHz
Ref 10.55 dBm #Atten 10 dB 12.48 dBm
#Peak
Log
10
dBr
Oftst
10.6
dB
]|
270
dBm

LgAw m
V1 S2 W

ool I AU SV 0

Bif): W

i

FTun

Swp

Center 20.02 GHz Span 3997 GHz
#Res BW 1 MHz #WvBW 1 MHz Sweep 199.9 ms (2001 pts)
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TIEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz / with combiner

CH Low
Agilent 02:47.03 Apr 12, 2011 F T

Mkr2 6.90 GHz
Ref 16.5 dBm #Atten 10 dB -35.32 dBm
#Peak
Log
10
dBr
Oftst
16.5
dB

DI el ]
270 ELY PO VR Y IMMWMWJ

dBm b e e o
LgAw

L+l

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 517 GH=z -1.32 dBm
2 (1] Freq 5.90 GHz -35.32 dBm

CH Mid

Agilent 09:49:33 Apr 12, 2011 ET

Mkr2 6.96 GHz
Ref 16.5 dBm Atten 10 dB -36.17 dBm
#Peak
Log
10
dBr
Oftst
16.5
dB
]|
270

dBm |
LgAw

el

i
3

s i
I -!mmmjww""mw

PR Y v

]

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 523 GH=z -0.85 dBm
2 (1] Freq 5.96 GHz -25.17 dBm
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CH High

W Agilent 09:50:47 Apr 12, 2011 RL

Mkr2 6.98 GHz

Ref 16.5 dBm Atten 10 dB -36.97 dBm
#Peak

Log

10

dB/

Offst

16.5

dB =
o WI

2 MW"LW

270

Jridee PO NN TN W TSV T Y Ll

LyAw

O H

V1 52
Center 20.02 GHz Span 3997 GHz
#Hes BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)
[LELNY Trace Type it Amplitude

1 13 Freqg 5.25 GHz -0.12 dBm
z 19 Freq 505 GHz ZE AT dBm
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz / with combiner

CH Low
Agilent 10:35:33 Apr 12, 2011 F T

Mkr3d 6.92 GHz
Ref 16.5 dBm Atten 10 dB -35.52 dBm
#Peak
Log 1
10
dBr
Oftst
16.5

dB .
DI N mm_ﬂ*m

j;'“ sl . o, Pagrrani e ‘WN*"
m ' i:.ﬂ"hl-w" e B
LgAw

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 5.19 GH=z -3.87 dBm
2 (1] Freq 5.92 GHz -35.52 dBm

CH High
i Agilent 10:33:23 Apr 12, 2011 ET

Mkr2 6.96 GHz
Ref 16.5 dBm Atten 10 dB -36.94 dBm
#Peak
Log I
10
dBr
Oftst
16.5
dB =
DI o bt ™
27.0 I } ) o , WMM
dBm | et
LgAw

V1 52
Center 20.02 GHz Span 39.97 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)

bl arer Trace Type X Pis Amplitude
1 1] Freq 523 GH=z -3.892 dBm
2 (1] Freq 5.96 GHz -25.94 dBm
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7.8 POWERLINE CONDUCTED EMISSIONS

LIMIT

According to §15.207(a), except as shown in paragraphs (b) and (c) of this section, for an
intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following table,
as measured using a 50 uH/50 ohms line impedance stabilization network (LISN). Compliance
with the provisions of this paragraph shall be based on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

Limits
Frequency Range (dBuV)
(MHz) Quasi-peak Average
0.151t0 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5t0 30 60 50
* Decreases with the logarithm of the frequency.
TEST CONFIGURATION

See test photographs attached in Appendix 1 for the actual connections between EUT and
support equipment.

TEST PROCEDURE
1. The EUT was placed on a table, which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured were complete.
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test results

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. Significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.

Test Data
Operation Mode: Normal Link Test Date: April 18, 2011
Temperature: 26°C Tested by: David Lee
Humidity: 60% RH
QP AV Corr. R .. QP AV
ity | Resting | Rending | astor | G| | oy | apayy | Marsin | Margin | Not
0.1700 | 44.03 | 20.53 0.17 44.20 20.70 6496 | 5496 | -20.76 | -34.26 | L1
0.1731 | 43.83 | 20.13 0.17 44.00 20.30 6481 | 5481 | -20.81 | -3451 | L1
0.2700 | 46.44 | 32.84 0.16 46.60 | 33.00 6112 | 51.12 | -1452 | -1812 | L1
3.0900 | 32.76 | 23.36 0.24 33.00 2360 | 56.00 | 46.00 | -23.00 | -2240 | L1
14.1100 | 36.05 | 26.85 0.55 36.60 27.40 60.00 | 50.00 | -23.40 | -22.60 | L1
23.1400 | 3398 | 27.28 0.72 34.70 28.00 60.00 | 50.00 | -25.30 | -22.00 | L1
0.2600 | 41.05 | 31.15 0.25 41.30 | 31.40 6143 | 5143 | -20.13 | -20.03 | L2
0.9200 | 35.64 | 29.14 0.26 35.90 2940 | 56.00 | 46.00 | -20.10 | -16.60 | L2
1.8400 | 29.13 18.53 0.27 29.40 1880 | 56.00 | 46.00 | -26.60 | -27.20 | L2
35300 | 31.90 | 2250 0.30 32.20 2280 | 56.00 | 4600 | -23.80 | -2320 | L2
14.0300 | 34.58 | 24.98 0.52 35.10 25.50 60.00 | 50.00 | -24.90 | -2450 | L2
23.8900 | 29.89 23.39 0.71 30.60 24.10 60.00 | 50.00 | -29.40 | -25.90 | L2
Remark:
1. Measuring frequencies from 0.15 MHz to 30MHz.
2. The emissions measured in frequency range from 0.15 MHz to 30MHz were made with
an instrument using Quasi-peak detector and average detector.
3. The IF bandwidth of SPA between 0.15MHz and 30MHz was 10 kHz; the IF bandwidth
of Test Receiver between 0.15MHz and 30MHz was 9 kHz;
4. L1 =Line One (Live Line) /L2 = Line Two (Neutral Line)
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Test Plots

Conducted emissions (Line 1)

80.0 dBuY
Limit1: _—
Limit2:
6
0.0
0.150 05 (MHz) 5 30.000
Conducted emissions (Line 2)
80.0 dBu¥
Limit1: —_—
Limit2:

g 5
0 2
3
E §
0.0
0.150 05 (MHz) 5 30.000
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7.9 FREQUENCY STABILITY

LIMIT

According to §15.407(g), manufacturers of U-NII devices are responsible for ensuring frequency
stability such that an emission is maintained within the band of operation under all conditions of
normal operation as specified in the user’s manual.

Test Configuration

Temperature Chamber

Spectrum analyzer EUT

WANE

Att.

Variable Power Supply

Remark: Measurement setup for testing on Antenna connector
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TEST PROCEDURE

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating
frequency as reference frequency. Turn EUT off and set the chamber temperature to —20°C.
After the temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step
measure with 10°C increased per stage until the highest temperature of +50°C reached.

TEST RESULTS

No non-compliance noted.

IEEE 802.11a mode / 5180 ~ 5240 MHz:

CH Low

Operating Frequency: 5180 MHz

Environme?)tc';emperature Vo(l\t]z;ge Measur((;\(/lI I%;;;equency Limit Range Test Result
50 110 5179.988381 5150~5250 Pass
40 110 5179.996236 5150~5250 Pass
30 110 5180.000100 5150~5250 Pass
20 110 5179.991978 5150~5250 Pass
10 110 5179.984271 5150~5250 Pass
0 110 5180.020959 5150~5250 Pass
-10 110 5180.011086 5150~5250 Pass
-20 110 5179.977065 5150~5250 Pass

Operating Frequency: 5180 MHz

Environme(rltC ';emperature Vo(l\t/z;ge Measur(el\(/iI Il;;;:quency Limit Range Test Result
99 5180.002069 5150~5250 Pass
20 110 5179.972479 5150~5250 Pass
121 5179.978173 5150~5250 Pass
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CH High

Operating Frequency: 5240 MHz

Environme?)tC 'I;emperature Vo(l‘t]::;ge Measur((;\c/lI Il_TI;;,quency Limit Range Test Result
50 110 5239.987756 5150~5250 Pass
40 110 5239.992735 5150~5250 Pass
30 110 5240.016873 5150~5250 Pass
20 110 5240.004579 5150~5250 Pass
10 110 5240.017742 5150~5250 Pass
0 110 5239.995735 5150~5250 Pass
-10 110 5239.973392 5150~5250 Pass
-20 110 5239.970316 5150~5250 Pass

Operating Frequency: 5240 MHz

Environme(rltc';emperature Vo(l\t]z;ge Measur((;\(/lI Il;;;equency Limit Range Test Result
99 5239.986443 5150~5250 Pass
20 110 5240.010251 5150~5250 Pass
121 5240.007896 5150~5250 Pass
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240 MHz:

CH Low

Operating Frequency: 5180 MHz

Environme(rltc';emperature Vo(l\t]z;ge Measur((;\(/lI Ilj‘lgequency Limit Range Test Result
50 110 5179.974020 5150~5250 Pass
40 110 5179.997153 5150~5250 Pass
30 110 5180.004291 5150~5250 Pass
20 110 5180.019938 5150~5250 Pass
10 110 5180.019737 5150~5250 Pass
0 110 5179.984970 5150~5250 Pass
-10 110 5180.020357 5150~5250 Pass
-20 110 5179.980966 5150~5250 Pass

Operating Frequency: 5180 MHz

Environme?)tC 'I;emperature Vo(l‘t]::;ge Measur(ei\c/lI Il_TIgequency Limit Range Test Result
99 5180.01797 5150~5250 Pass
20 110 5180.001639 5150~5250 Pass
121 5180.017108 5150~5250 Pass
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CH High

Operating Frequency: 5240 MHz

Environme?)tC 'I;emperature Vo(l‘t]::;ge Measur((;\c/lI Il_TI;;,quency Limit Range Test Result
50 110 5240.011217 5150~5250 Pass
40 110 5240.010394 5150~5250 Pass
30 110 5239.975377 5150~5250 Pass
20 110 5239.970975 5150~5250 Pass
10 110 5240.016544 5150~5250 Pass
0 110 5240.017421 5150~5250 Pass
-10 110 5240.015915 5150~5250 Pass
-20 110 5239.997609 5150~5250 Pass

Operating Frequency: 5240 MHz

Environme(rltc';emperature Vo(l\t]z;ge Measur((;\(/lI Il;;;equency Limit Range Test Result
99 5239.993873 5150~5250 Pass
20 110 5239.997955 5150~5250 Pass
121 5240.010232 5150~5250 Pass
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230 MHz:

CH Low

Operating Frequency: 5190 MHz

Environme(rltc';emperature Vo(l\t]z;ge Measur((;\(/lI Ilj‘lgequency Limit Range Test Result
50 110 5189.980052 5150~5250 Pass
40 110 5189.990912 5150~5250 Pass
30 110 5189.990202 5150~5250 Pass
20 110 5190.020939 5150~5250 Pass
10 110 5189.988205 5150~5250 Pass
0 110 5189.997607 5150~5250 Pass
-10 110 5190.015991 5150~5250 Pass
-20 110 5190.016242 5150~5250 Pass

Operating Frequency: 5190 MHz

Environme?)tC 'I;emperature Vo(l‘t]::;ge Measur(ei\c/lI Il_TIgequency Limit Range Test Result
99 5189.986932 5150~5250 Pass
20 110 5190.020778 5150~5250 Pass
121 5190.003816 5150~5250 Pass
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CH High

Operating Frequency: 5230 MHz

Environme?)tC 'I;emperature Vo(l‘t]::;ge Measur((;\c/lI Il_TI;;,quency Limit Range Test Result
50 110 5219.992166 5150~5250 Pass
40 110 5220.009717 5150~5250 Pass
30 110 5219.973258 5150~5250 Pass
20 110 5219.990215 5150~5250 Pass
10 110 5220.007941 5150~5250 Pass
0 110 5220.018687 5150~5250 Pass
-10 110 5220.012358 5150~5250 Pass
-20 110 5220.000283 5150~5250 Pass

Operating Frequency: 5230 MHz

Environme(rltc';emperature Vo(l\t]z;ge Measur((;\(/lI Il;;;equency Limit Range Test Result
99 5219.991078 5150~5250 Pass
20 110 5220.014386 5150~5250 Pass
121 5220.018542 5150~5250 Pass
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