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RADIO TEST REPORT

Test Report No. : 31HE0196-HO-A

Applicant . NEC CASIO Mobile Communications, Ltd.
Type of Equipment . Digital Portable Cellular Telephone

Model No. : KMP7N4Y1-1A

FCCID : A98-PUL1905

Test regulation : FCC Part 15 Subpart C: 2010

Test Result . Complied

This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
The results in this report apply only to the sample tested.

This sample tested is in compliance with the limits of the above regulation.

The test results in this test report are traceable to the national or international standards.

This test report must not be used by the customer to claim product certification, approval, or endorsement
by any agency of the Federal Government.

The opinions and the interpretations to the result of the description in this report are outside scopes where
UL Japan has been accredited.
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SECTION 1: Customer information

Company Name
Address
Telephone Number
Facsimile Number
Contact Person

NEC CASIO Mobile Communications, Ltd.

1753 Shimonumabe, Nakahara-ku, Kawasaki, Kanagawa 211-8666 Japan
+81-44-455-8045

+81-44-455-8025

Kazuhiro Kurihara

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of Equipment
Model No.

Serial No.

Rating

Receipt Date of Sample

Country of Mass-production

Condition of EUT
Modification of EUT

2.2 Product description

Digital Portable Cellular Telephone
KMP7N4Y1-1A

Refer to Section 4, Clause 4.2

DC 3.8V

December 23, 2010

Japan

Production prototype

No Modification by the test lab

Model No: KMP7N4Y1-1A, (referred to as the EUT in this report), is the Digital Portable Cellular Telephone.

Radio Specification

Bluetooth (Ver.2.1 + EDR)

Equipment Type

Transceiver

Frequency of Operation

2402-2480MHz

Other Clock Frequency 19.2MHz
Type of Modulation FHSS
Bandwidth & Channel spacing 1MHz & 1MHz

Antenna Connector Type

Integrated antenna

WLAN (IEEE802.11b/g/n (SISO/HT20))

Equipment Type

Transceiver

Frequency of Operation

2412-2462MHz

Other Clock Frequency

19.2MHz

Type of Modulation

DSSS, OFDM

Antenna Connector Type

Integrated antenna

GSM

Equipment Type

Transceiver

Frequency of Operation

[Up Link]

GSM850: 824 — 849MHz
PCS: 1850 — 1910MHz
[Down Link]

GSM850: 869 — 894MHz
PCS: 1930 — 1990MHz

Other Clock Frequency 19.2MHz
Type of Modulation GMSK
Channel spacing 200kHz

Antenna Connector Type

Integrated antenna

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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W-CDMA

Equipment Type

Transceiver

Frequency of Operation

[Up Link]

Band V: 824 — 849MHz
[Down Link]

Band V: 869 — 894MHz

Other Clock Frequency

19.2MHz

Type of Modulation

HPSK

Channel spacing

5MHz

Antenna Connector Type

Integrated antenna

GPS

Equipment Type Receiver

Receiver Type Direct Downconversion
Frequency of Operation 1575.42MHz

Other Clock Frequency 19.2MHz

Antenna Connector Type

Integrated antenna

RFID

Equipment Type

Transceiver

Frequency of Operation

13.56MHz

Type of Modulation

ASK

Antenna Connector Type

Integrated antenna

*This test report applies for WLAN.

UL Japan, Inc. SHONAN EMC Lab.
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SECTION 3: Test specification, procedures & results

3.1

Test Specification

Title

Test Specification

January 5, 2011

FCC Part 15 Subpart C: 2010, final revised on December 6, 2010 and effective

FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

*The revision on December 6, 2010 does not affect the test specification applied to the EUT.

3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.4:2003 FCC: Section 15.207 18.4dB, 0.15310MHz, N,
Conducted Emission |7. AC power line Conducted QP Complied -
Emission measurements IEEE802.11b, 2437TMHz
FCC: "Guidance on Measurement of |FCC: Section
6dB Bandwidth Digital Transmission Systems 15.247(a)(2) Complied | Conducted
Operating under Section15.247"
. FCC: "Guidance on Measurement of |FCC: Section
'\gzxtmf?o:?;k Digital Transmission Systems 15.247(b)(3) See data. Complied | Conducted
Operating under Section15.247"
FCC: "Guidance on Measurement of |FCC: Section 15.247 (e)
Power Density Digital Transmission Systems Complied | Conducted
Operating under Section15.247"
Spurious Emission FQQ: "Guidange on Measurement of |FCC: Section15.247(d)  (0.5dB ) Conducted/
Restricted Band Edges Digital Transmission Systems 2483.5MHz, AV, Vert. Complied Radiated

Operating under Section15.247"

IEEE802.11n, 2462MHz

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.

* In case any questions arise about test procedure, ANSI C63.4: 2003 is also referred.

FCC 1531 (e)

This EUT provides stable voltage(DC2.9V, 2.2V, 1.8V and 1.35V) constantly to RF Part regardless of input voltage.
Therefore, this EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the
equipment complies with the antenna requirement of Section 15.203.

UL Japan, Inc.

SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 4.6.1 |IC: RSS-Gen 4.6.1 N/A N/A Conducted
Bandwidth

Other than above, no addition, exclusion nor deviation has been made from the standard.

3.4 Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2,

Item Frequency range | No.1 SAC™/SR™ () | No.2 SAC/SR () No.3 SAC/SR (%)
Radiated emission 9kHz-30MHz 3.3dB 2.7dB 3.4dB
(Measurement distance: 3m) 30MHz-300MHz 4.7dB 4.5dB 4.7dB
300MHz-1GHz 45dB 4.6dB 4.6dB
1GHz-13GHz 3.9dB 3.9dB 4.0dB
Radiated emissio_n 13GHz-18GHz 4.8dB 4.8dB 4.8dB
(Measurement distance: 1m) 18GHz-25GHz 42dB 42d8 420dB

*1: SAC=Semi-Anechoic Chamber
*2: SR= Shielded Room is applied besides radiated emission

Conducted emission test
The data listed in this test report has enough margin, more than site margin.

Radiated emission test
The data listed in this report meets the limits unless the uncertainty is taken into consideration.

Antenna port conducted test

Power Measurement uncertainty above 1GHz for this test was: (+) 0.8dB

Conducted emissions Measurement (below 1GHz) uncertainty for this test was: (+) 1.1dB
Conducted emissions Measurement (1G-3GHz) uncertainty for this test was: (+) 1.2dB
Conducted emissions Measurement (3G-18GHz) uncertainty for this test was: () 2.9dB
Conducted emissions Measurement (18G-26.5GHz) uncertainty for this test was: () 3.4dB
Bandwidth Measurement uncertainty for this test was: () 5.4%

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka- Shl Kanagawa-ken 259-1220 JAPAN

Telephone number +81 463 50 6400
Facsimile number +81 463 50 6401
JAB Accreditation No. RTL02610
Size of reference .
FCC IC . Maximum
I;egistration Registration m?gtﬁtx( nl?)e pth x ﬁg??;ig?ne (m)/ measurement
0. No. - distance
conducting plane
[ 1 No.1 Semi-anechoic chamber 697847 2973D-1 20.6 x 11.3 X 7.65 20.6 x 11.3 10m
[ ] No.2 Semi-anechoic chamber 697847 2973D-2 20.6 x 11.3 x 7.65 20.6 x11.3 10m
X No.3 Semi-anechoic chamber 697847 2973D-3 12.7x 7.7 x5.35 12.7x7.7 5m
[ 1 No.4 Full-anechoic chamber - - 8.1x5.1x3.55 8.1x5.1 -
[J No.1 shielded room - - 6.8x4.1x2.7 6.8x4.1 -
[] No.2 shielded room - - 6.8x4.1x2.7 6.8x4.1 -
DX No.3 shielded room - - 6.3x4.7x2.7 6.3x4.7 -
[] No.4 shielded room - - 44X 47x2.7 4.4 %47 -
DX No.5 shielded room - - 78x6.4x%x2.7 7.8%6.4 -
[] No.6 shielded room - - 78x6.4x%x2.7 7.8 6.4 -

3.6  Testset up, Data of EMI, and Test instruments

Refer to APPENDIX.

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Mode Remarks*
IEEE 802.11b 11Mbps, PN9
(11b / WLAN 11b)

IEEE 802.11g 12Mbps, PN9

(11g/ WLAN 11g)

IEEE 802.11n MIMO 20MHz BW

(11n-20 / WLAN 11n)

MCS 0 (Short GI, 1 Streams), PN9

*Transmitting duty was 100% on all tests.
*The worst condition was determined based on the test result of Maximum Peak Output Power

(Mid Channel)

*The details of Operating mode(s)

Test Item Operating Mode Tested frequency
Conducted Emission 11b Tx 2412MHz
Spurious Emission 11g Tx 2437MHz

11n-20 Tx 2462MHz
6dB Bandwidth 11b Tx 2412MHz
Maximum Peak Output Power | 11g Tx 2437MHz
Power Density 11n-20 Tx 2462MHz
99% Occupied Bandwidth

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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4.2

[Conducted emission]

Configuration and peripherals

[Other tests]

* Setup was taken into consideration and test data was taken under worse case conditions.

(| AC 120v/60Hz

Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer Remark
A | Digital Portable KMP7N4Y1-1A | 004401200620017 *1) | NEC CASIO Mobile | EUT
Cellular Telephone 004401200620033 *2) | Communications, Ltd.
004401200620355 *3)
004401200680128 *4)
B | AC Adaptor MAS-BH0008- QLA MITSUMI -
A002
*1) Used for Conducted Emission tests.
*2) Used for Antenna Terminal tests (except for Maximum Peak Output Power).
*3) Used for Radiated Emission tests.
*4) Used for Maximum Peak Output Power test.
List of cables used
No. Name Length (m) Shield Remark
Cable Connector
1 DC Cable 1.6 Shielded Shielded -
2 AC Cable 0.6 Unshielded Unshielded -

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a platform of nominal size, 1m by 1.5m, raised 80cm above the conducting ground plane.

The table is made of Styrofoam and covered with polyvinyl chloride. That has very low permittivity.

The rear of tabletop was located 40cm to the vertical conducting plane. The rear of EUT, including peripherals aligned
and flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded
conducting surface. EUT was located 80cm from a Line Impedance Stabilization Network (LISN)/ Artificial mains
Network (AMN) and excess AC cable was bundled in center.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Shielded room.
The EUT was connected to a LISN (AMN).
An overview sweep with peak detection has been performed.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Detector :QPand AV
Measurement range : 0.15-30MHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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SECTION 6: Radiated Spurious Emission

Test Procedure

It was measured based on "2. Radiated emission test" of "Guidance on Measurement of Digital Transmission Systems

Operating under Section15.247 ".

EUT was placed on a platform of nominal size, 1m by 1.5m, raised 80cm above the conducting ground plane.

The table is made of Styrofoam and covered with polyvinyl chloride. That has very low permittivity.

The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

The height of the measuring antenna varied between 1 and 4m and EUT was rotated a full revolution in order to obtain
the maximum value of the electric field strength.

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver, or the

Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in
linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency 30MHz to 300MHz | 300MHz to 1GHz Above 1GHz
Antenna Type Biconical Logperiodic Horn

In any 100kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20dBc was applied to the frequency over the limit of FCC 15.209 / Table 5 of RSS-Gen 7.2.5(IC) and outside the
restricted band of FCC15.205 / Table 3 of RSS-Gen 7.2.2 (IC).

Frequency Below 1GHz Above 1GHz 20dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV PK
IF Bandwidth BW 120kHz(T/R) | RBW: 1MHz RBW: 1MHz RBW: 100kHz
VBW: 3MHz VBW: 10Hz *1) VBW: 300kHz (S/A)
Test Distance 3m 3m (below 13GHz), 3m (below 13GHz),
1m*2) (above 13GHz), 1m*2) (above 13GHz)

*1) Used for the band edge of the carrier and the harmonics that can be measured. The VBW is based on the inverse of the
duty cycle (see Appendix).
*2) Distance Factor: 20 x log (3.0m/1.0m) = 9.5dB

- The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of
maximum noise, and the test was made at the position that has the maximum noise.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range : 30M-25GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
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No.3 Semi-Anechoic Chamber (Antenna angle) o oot No.3 Semi-Anechoic Chamber (Antenna angle) e oy

BicunicaI/Amenna 0 deg.
Logperiodic Antenna

3m/3t

Horn Antenna -I‘ 0 deg.

3m/3t

3m 3m

SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW | VBW Sweep time Detector | Trace Instrument used
6dB Bandwidth 25MHz 100kHz | 300kHz Auto Peak Max Hold | Spectrum Analyzer
99% Occupied Enough width to display | 1to3% | Three times| Auto Sample Max Hold | Spectrum Analyzer
Bandwidth 20dB Bandwidth of Span | of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power (Sensor: 50MHz BW)
Peak Power Density | 18MHz(11b, 11g) 30kHz 100kHz 600sec(11b, 11g) Peak Max Hold | Spectrum Analyzer

21MHz(11n) 700sec(11n) *1) *2)
Conducted Spurious | Less or equal to 5GHz 100kHz | 300kHz Auto Peak Max Hold | Spectrum Analyzer
Emission (Range: 30MHz-25GHz)

*1) PSD Option 1 of "Guidance on Measurement of Digital Transmission Systems Operating under Section15.247 ".
*2) The test was not performed at RBW:3kHz however the measurement is to be performed with RBW:3kHz in the regulation,
because, the measurement value with RBW:3kHz is less than the value of RBW:30kHz and the test data met the limit with RBW:30kHz.

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data : APPENDIX
Test result : Pass

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
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APPENDIX 1: Photographs of test setup

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
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APPENDIX 1: Data of EMI test

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2011/01/10

Mode © WLAN 11b Tx 2412MHz
Report No. : 31HE0196-HO
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP . .
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 — Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
— - (I f N (QP/AV)
= \
a 50 — L1(PK)
= N i -——--- L1(QP/AV)
2 AL J
E 40 I1I <y | .'-‘ \ _nl"ﬂl . | T
2 man O LN
J— 30 i 'JI'- R Tl _./ T [
E o ." I 3
A Wl L it ||,,"]| i A
20 I B
Ml e
10
0
A5 2 3 Y 2 3 5 7 10 20 30
Frequency [MHz]
Readi Result: Limit Margi
No.| Fred- <m=>£lEI n:ﬂ') CFac <up>egu :nw QP> m<n.v> <0P> m:.m Phase | Comment
(MHz] | [dBuV] | [dBuV] | [dBl | [dBuV] | [dBuV] | [dBuV] | [éBuV] | [dB] | [dBI
1 0.15680 185 === 1286 311 === 65.6 556 345 == N
2 0.20710) 228 === 1286 35.4 === 63.3 53.3 279 == N
3 0.28056 169 -—- 126 295 -—= 60.7 507 312 - N
4 1.39152 191 -—- 1286 31.7 -—= 56.0 46.0 243 - N
5 1.94651 225 -—- 127 35.2 -—= 56.0 46.0 208 - N
[ 3.55530 17.8 ——— 127 30.5 —— 56.0 46.0 255 - ]
7 015710 311 === 126 === 65.6 556 219 == L1
8 0.20049 257 -—- 126 -—= 63.5 535 252 - L1
] 0.25451 16.9 -—- 126 -—= 616 516 321 - L1
10 1.37769 11.8 ——— 1286 —— 56.0 460 316 - L1
1 1.82526 228 === 127 === 56.0 46.0 205 == L1
12 3.54488 16.0 === 127 === 56.0 4680 273 == L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2011/01/10

Mode © WLAN 11b Tx 2437MHz
Report No. © 31HE0196-HO
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP ) .
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
. N ’i [ N (QP/AY)
=
@ S0r —— L1(PK)
= f\.\ i e e i e —— == L1 (QP/AV)
P
% 40 o[
= ' a3
:g i l[.c o ()
— 30 + '
L O f o
(s 1 Y . i J‘FII'J N g e - |
LNy Sl .;,L.-I.f"f vy B L S TR 'i,,_
20 et o .
N gt
10 :
0
15 2 5 1 2 3 5 7 10 20 30
Frequency [MHz]
Reading Resulis Limit Margin
no.| PO Toaps [ <aw | OF® [TCop> | <AW | <0P> | <AV> | <@P> | <AV> | Phase | Comment
IMHz] | [9Buv] | [oBuvl | [dB] | [dBuV] | [dBuV] | [dBuv] | [dBuV] | [dB] [dB]
1| 015310 348 - 126 474 ---| 58] 558] 184 ---] N
2| 022995 208 - 126| 334| ---| 624| 524| 200/ ---| N
3| 054253 132 - 126 258 ---| &560| 480/ 302 ---| MW
4| 133331 193 - 126/ 318 ---| 560| 460 241 - N
5| 191451 204 - 127 331 ---| s60| 480 228| ---| W
6 377650 140 - 127 267 ---| 560| 480 2083| ---| W
7| 015530 311 - 126 ---| 57| 557 220| ---| L1
8| 022401 207 - 126 -—-|  &26| 526 203 ---| L1
a| 052830 29 - 126 ---|  s60| 460 405 ---| L1
10| 1.35715] 139 - 126 -—-|  s80| 480 205 ---| L1
11| 186812 201 - 127 ---|  s60| 480 232| ---| L1
12| 3.74784] 139 - 127 ---|  560| 480 204 ---| L1

Calculation-‘Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2011/01/10

Mode : WLAN 11b Tx 2462MHz
Report No. * 31HE0196-HO
Power ) : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP ) -
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
. N B N (QP/AV)
=
g S0r ——— L1(PK)
= ) F+ T+ -—-- it s L1 (QP/AV)
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A5 2 5 1 2 3 5 7 10 20 30
Frequency [MHz]
Freq Reading ¢ Fac Resulis Limit Margin
No - <op> [ <Av <OP> | <AV> | <OP> | <AV> | <OP> | <AV> | Phase | Comment
[MHz] [dBuV] | [dBuV] | [dB] | [dBuV] [ [dBuV] | [dBuV] | [dBuV] | [dE] [dB]
1 016071 329 == 126 455 === 654 554 199 === N
2 0.24338| 18.2 - 126 318 —— 619 518 301 —— N
3 0.82210| 1286 == 126 252 === 56.0 460 308 === N
4 1.32014 17.2 - 126 298 --= 56.0 46.0 26.2 --= N
5 1.74050| 154 == 126 280 ——= 56.0 460 280 === N
[ 3.50532 151 - 127 27.8 —— 56.0 4810 282 —— N
T 0.16091 301 == 126 === 654 554 227 === L1
] 0.23316| 185 == 126 === 623 523 312 === L1
] 0.81148| 249 == 126 === 56.0 460 405 === L1
10 1.33798| 11.5 - 126 --= 56.0 46.0 319 --=| L1
1 1.74043 19.8 - 126 —— 56.0 4810 2386 === L1
12] 3.49910 118 == 127 === 56.0 460 314 === L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2011/01/10

Mode © WLAN 119 Tx 2412MHz
Report No. 2 31HE0196-HO
Power ) : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP _ -
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
. L o N(QP/AV)
a 50 — =T —— L1(PK]
= B s e e o ol i ———-- L1{(QP/AV)
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15 2 3 5 7 1 2 3 5 7 10 20 30
Frequency [MHz]
Readi Resuli: Limit Margi
No. | Frea- <t1-p>eil n:mn CFac cnp>m <sm <oP> m<w> <0P> m:m Phase | Comment
(MHz] | [dBuV] | [dBuV] | [dB] | [dBuV] | [dBuV] | [dBuv] | [dBuV] | [dB] | [dB]
1 0.17233 301 —— 126 427 —— 648 54.8 221 — N
2 0.20710| 188 -—= 126 31.4 ——— 633 533 319 ——— N
3 0.29566| 15.2 -—= 126 27.8 ——— 603 50.3 325 ——— N
4 1.36967 16.9 == 126 205 ——= 56.0 46.0 265 -— N
5 1.92148| 151 —— 127 278 —— 56.0 460 282 — N
[ 3.55230 51 —— 127 17.8 —— 56.0 46.0 382 — N
T 017173 31.8 —— 126 —— 648 54.8 204 === L1
8 0.19928 9.1 —— 126 —— 636 53.6 419 === L1
[*] 0.34616 9.0 == 126 ——= 580 49.0 374 --=| L1
10 1.39652 158 === 126 === 56.0 46.0 276 ===| L1
11 191827 147 === 127 === 56.0 460 286 ===| L1
12| 3.55350 91 === 127 === 56.0 460 342 ===| L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401



Test report No. : 31HEO0196-HO-A

Page 118 of 59
Issued date : April 11, 2011
FCC ID : A98-PUL1905

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2011/01/10

Mode : WLAN 11g Tx 2437MHz
Report No. 2 31HE0196-HO
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. 1 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP ) .
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
_ - oB | N (QP/AV)
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@ 90 — L1(PK)
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@ L
E 40 T r":_l}... i FJI"F# ‘
s R
— 30 e
i o g
e L T ] " \
01 PO W Y O NiT
20 o T .1._- "."' i 0] {: T .I-'Ih_lll"'l“""l“[ |
gty
10
0
15 2 3 5 7 1 2 3 5 7 10 20 30
Frequency [MHz]
Readi Result: Limit Margi
No.| Fred- <ap>ea n:m.l) CFac <aP>esu <S.w> <0P> r <AV> | <OP> m:m Phase | Comment
[MHz] | [dBuV] | [dBuV] | [dBl | [dBuV] | [dBuV] | (dBuV] | [dBuV] | [dB] | [dBl
1 0.15870 208 —— 126 424 —— B65.4 55.4 230 - N
2 0.20230 259 === 126 385 === 635 535 250 == N
3 0.24270 51 === 126 17.7 === 62.0 520 443 == N
4 1.38171 168 —— 126 204 —— 56.0 460 266 - N
5 1.89302 14.3 -—- 127 27.0 -—= 56.0 46.0 29.0 - N
6 3.61070| 849 -—- 127 216 -—= 56.0 46.0 34.4 - N
7 0.15782 31.2 === 126 === B65.5 585 217 == L1
8 0.19239 189 === 126 === 639 5349 324 == L1
] 0.24379 167 —— 126 —— 619 51.9 326 - L1
10 1.38487 17.7 —— 126 —— 56.0 46.0 257 - L1
11 1.93196 169 -—- 127 -—= 56.0 46.0 26.4 - L1
12 3.60962 10,0 -—- 127 -—= 56.0 46.0 33.3 - L1

Calculation:Result [dBuV] =Reading [dBuY] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2011/01/10

Mode : WLAN 119 Tx 2462MHz
Report No. = 31HE0196-HO
Power ) : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP . .
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 ——— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
— - ’i [ N (QP/AV)
- " - -
a 90 =T —— L1(PK)
= B s i e Al et ————-- L1(QP/AV)
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Frequency [MHz]
Readi Result: Limit Margi
No | Fred- <m=>ea n:ﬂ') CFac <m=>eSu :m <0P> i <AV> | <oP> m:m Phase | Comment
[MHz] | [dBuV] | [dBuV] | [dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] | [dB]
1 016312 28.0 —— 126 40.6 —— B65.3 553 247 — N
2 0.20910| 26.5 -—= 126 391 ——— 63.2 532 241 ——— N
3 0.31355 154 == 126 28.0 —— 508 498 318 -— N
4 1.34050| 17.2 === 126 208 === 56.0 46.0 26.2 === N
5 1.93013 126 —— 127 25.3 —— 56.0 48.0 30.7 — N
[ 3.50251 58 —— 127 18.6 —— 56.0 48.0 374 — N
T 0.15570 28.3 —— 126 —— B5.6 556 247 === L1
] 0.20629 268 —— 126 —— B63.3 53.3 239 === L1
a 0.30934 11.0 === 126 === 509 499 36.3 ===| L1
10 1.33148| 185 === 126 === 56.0 480 279 ===| L1
1 1.91470| 149 === 127 === 56.0 480 284 ===| L1
12| 3.49690| 74 === 127 === 56.0 480 354 ===| L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2011/01/10

Mode © WLAN 11n Tx 2412MHz
Report No. : 31HE0196-HO
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP _ .
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 ——— Limit1 (QP)
70 — — — Limit2 (AV)
60 : N (PK)
=
@ 90~ —— L1(PK)
= FTTTTE———— ———=-7- L1(QP/AV)
@ Sl B 44
E 40 "1‘-‘—‘*' o J.c".l"ﬂ h
— 30 Bt :
™ fRLMy i )
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20 = I'u it T I!u'rJ'. 1'“ ~ I.'.""«':ll:"" o
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Frequency [MHz]
Freq Reading C Fac Results Limit Margin
No 3 < QP> < AV> <apP> <AV> <0pP> <AV> <0P> <AV> | Phase | Comment
[MHz] [dBuV] | [dBuV] | [dB] | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB] [dB]
1 0.15550 28.7 ——— 1286 41.3 —— 65.7 55.7 244 —— ]
2 0.20070 278 ——— 126 40.4 —— 63.5 53.5 231 —— N
3 0.30057 154 ——— 1286 28.0 —— 60.2 50.2 322 —— ]
4 1.38670| 17.2 ——— 1286 298 —— 56.0 46.0 26.2 —— ]
5 1.89847 18.8 - 127 315 --= 56.0 46.0 245 --= N
] 3.54969 8.3 ——— 127 21.0 —— 56.0 46.0 350 —— ]
T 0.15430 27.3 ——— 1286 —— 65.7 55.7 258 === L1
8 0.19308 21.3 ——— 1286 —— 639 5389 30,0 === L1
*] 0.24886 18.7 ——— 126 —— 61.7 51.7 304 === L1
10 1.40373 14.9 ——— 1286 —— 56.0 46.0 285 === L1
1 192012 236 ——— 127 —— 56.0 46.0 18.7 === L1
12| 3.55450 1589 === 127 === 56.0 468.0 274 === L1

Calculation:-Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2011/01/10

Mode : WLAN 11n Tx 2437MHz
Report No. © 31HE0196-HO
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP _ -
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
— - "I i N(QP/AV)
= :
a 50 —— L1(PK]
= i el e L1{QP/AV)
S 40 57— %,
= | ™ e
S 30 7 |
— T [
= i i [ "
Il"-.-’ I it .
20 : iy Mokt
A bl .
10
0
15 2 5 7 1 2 3 5 7 10 20 30
Frequency [MHz]
Readi Resuli: Limit Margi
No.| Free mP:a n:ﬂ') ©Fac <m=>eSu <sw> <OP> m<.w> <QP> m:m Phase | Comment
[MHz] | [dBuV] | [dBuV] | [dBl | [dBuV] | [dBuV] | [dBuv] | [dBuv] | [dB] | [dB]
1 0.15310 269 == 1286 395 === 658 558 26.3 == N
2 0.20251 271 -= 126 397 -—= 63.5 53.5 238 -= N
3 0.24910| 6.8 -- 126 19.4 ——— 61.7 517 423 - N
4 1.2B635 159 -- 126 285 ——— 560 46.0 275 - N
5 1.88051 165 == 127 202 === 56.0 480 268 == N
B 353626 55 == 127 18.2 === 56.0 480 378 == N
T 015731 281 - 126 —— 65.6 556 249 - L1
8 0.19700 27.2 - 1286 —— 63.7 53.7 239 - L1
] 0.25391 8.0 -- 126 ——— 616 516 41.0 - L1
10 1.28093 14.2 -- 126 ——— 560 46.0 292 - L1
11 1.86227 17.4 == 127 -== 56.0 46.0 259 == L1
12| 3.54989 79 == 127 === 56.0 480 354 == L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date: 2011/01/10

Mode : WLAN 11n Tx 2462MHz
Report No. © 31HE0196-HD
Power : AC120V/60Hz (AC adaptor)
Temp./Humi. : 20deg.C./27%
Remarks : UE + Battery + AC Adaptor
Limit1 : FCC 15C(15.207) QP . N
Limit2 : FCC 15C(15.207) AV Engineer : Wataru Kojima
80 —— Limit1 (QP)
70 — — — Limit2 (AV)
60 N (PK)
. - ¢ ¥ N(QP/AV)
= :
@ 0 —— L1(PK)
= i i i -———-—- L1(QP/AV)
@ -~ i
g oD A
< X
e i ¥
oc Yl . o | Il i,
A T 1 Sl | b
20 & sk i |¢ /Iy
1 ' WW
10
0
A5 2 .3 5 7 1 2 3 5 7 10 20 30
Frequency [MHz]
Readi Result: Limit Margil
No.| Frea- <t1-p>ea n:ﬂb Crac <m=>esu :m <QP> i <AV> | _<ap> m:m Phase | Comment
[MHzI | [dBuv] | [dBuv] | [gB] | [dBuv] | [dBuV] | [dBuV] | [dBuv] | [B] | I[dB]
1 0.15811 28.0 ——— 126 406 —— 65.5 555 249 — N
2 020231 26.5 === 126 39.1 === 63.5 535 244 === N
3 0.24970 5.2 ——— 126 178 —— 61.7 51.7 439 — N
4 1.31109 16.9 -—- 126 295 ——= 560 46.0 265 ——- N
5 1.90568 158 -—- 127 285 ——= 560 46.0 275 ——- N
6 353105 44 === 127 171 === 56.0 460 389 === N
T 0.15630| 27.3 ——— 126 —— 65.6 556 25.7 === L1
8 0.19830 273 -—- 126 ——= 636 536 237 == L1
] 0.24749 89 -—- 126 ——= 618 518 40.3 == L1
10 1.32532 13189 === 126 === 56.0 460 295 === L1
1" 1.88183 14.9 ——— 127 —— 56.0 46.0 284 === L1
12 3.55691 6.8 -—- 127 ——= 560 46.0 365 == L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+Att) [dB]

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Slielded Room
Date 2011/1/6
Temperature / Hummdity 21deg C. | 32%
Engineer Akio Hayashi
Mode T= IEEE802.11b. 11Mbps, PN9,
Freq. -6dB Bandwidth Linut
2412.0000 8.631 =0.500
2437.0000 8.241 = 0.500
2462.0000 §.202 =0.500
Transmitting(2412M[Hz) Transmitting(243 70N [Hz)
o Aglent R T T Aglent ROT
WFef @ dBn Arten 18 dB ef B dBn Arten 18 &8
.':"’L | | | i a0 I Pesk | P e i S | |
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1 52 ML 52
entar 2412 BB GHz Spae 25 WMz Conter 2,237 088 GHz Spam 25 MHz
shes BH 109 kHz *UEH 388 kHz Sweep 24 ms (120] pte) BRes BH 108 kHz SUEN 300 kHz Sweep 24 ms (1281 pts)
Oecupied Bandwidth Oce BH X Pwr 9900 ¥ | Oeeypied Bandwidth Oec BM % Pwr  Gad ¥
126708 HHz KB b 12.894@ MHz AL L
Transmit Freq Error  17.918 =z Transmit Freq Error  —45.797 kHz
l:n dB Bandwidth 6631 MHz » dB Bandwidth 8241 MHz
Transmitting(2462MHz)
o Aglent R T
IE:I' @ dBm Atgen 14 4B
Loy T S i i 1
1 -
e [ -
L |
(E——l x.,\_\\»“‘
LaAv
M1 52
Kenter 2462 GBA Hz Span 23 HHz
sfes BH 108 kHz WEN 708 iz Sweep 2.4 ms (1201 prs)
Occupied Bandwidth Occ BM X PWr 9280 1
12,6562 MHz #d8 -G08 &
Transmit Freq Errar 3419 kHz
® dB BandWidth 8,282 HHz
|

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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-6dB Bandwidth

Test place UL Japan. Inc. Shonan EMC Lab. No.5 Shielded Room
Date 2011/1/6
Temperature / Hunudity 21deg.C. ,32%
Engineer Akio Hayashu
Maode Tx IEEE802.11g, 12Mbps, PN9,
Freq. -6dB Bandwidth Lanut
2412.0000 16492 = 0.500
2437.0000 16482 = 0.500
2462 0000 16461 =0.500
Transmitting(2412M[Hz) Transmitting(2437M\Hz)
£ Agilest R T H Agilest R T
Het B dBm Hiten 19 4B faf 18 dBm Aeten 18 4B
Fask T T T T T Pk
T N N POV IV PP 1o f RPN W N | f
48/ | | il rJM [ 19 48/ ! / I\ |
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Canter 2412 B0 GHz Span 5 MAz |C 2437 B9 GHz Spen SO Hiz
shes BH 1BG kHe #UBH 0 ki Sweep 4.8 ms (1200 pes) |WRes BH 100 kHz #EH 308 kHz Sweep 4.8 m3 (1201 prsd
Occupied Bandwidth oec BM % Pur  aaap 2 | Occupied Bandwidth Oce BW I Pwr 9940 7
16.4584 MHz xd8 e 16.4579 MHz oR e
Tramsmit Freq Error -5.747 kHz Tramsmit Freq Error  -19.898 kHz
% dB Bandwidth 16,492 Hiz % dB Bandwidth 16,432 Mz
Transmitting(2462MHz)
o Rghent R T
Raf @ dBm Fitten 10 o
Paak
;;" ;,?.‘I.M._J_J-.JM-‘].\...'..J"‘"'%--""-'? o
dB 1] | Ll
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Hl 52
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Occupied Bandwidth Oce BW X Par  50i
16.4743 MHz * d8 608 dE
Transmit Freq Error -689.272 Hz
» dB Bandwidth 16461 MHz

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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-6dB Bandwidth
Test place UL Japan. Inc. Shonan EMC Lab. No.5 Shielded Room
Date 2011/1/6
Temperature / Humidity 21degC. . 32%
Engineer Akio Hayashi
Mode Tx IEEE802.11n (20MHz)(400ns), MCS0, PN9,
Freq. -6dB Bandwidth Lant
[MEHz] [MHz] [MHz]
2412.0000 17286 = 0.500
2437.0000 17341 = 0.500
24620000 17298 = 0500
Transmitting(2412MHz) Transmitting(2437\Hz)
& Agiled R T B Agileert R T
'-:;I IIH dEn FAtrsn 18 4B 4:}_;[3 dEm Frten 18 4B
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M 52| Ml 5
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iRes BH 180 kkz #WEH 309 kHz Gweep 4.5 ms (1281 pis) |*Res BH 189 kHz WEH 398 kHz Swoen 4.8 ms (1291 pis)
Decupied Bandwidth Occ BH % Pur 9206 ¢ | Occupied Bandwidth Oce BH ¥ Pur 9000 ¥
17.5437 MHz x & -G60 4B 17.5733 MHz K ERE
Tramsmit Freq Error  -1.504 kHz Transmit Freq Error  -15.509 kHz
w dE Bandwidth 17.266 MHz % dB Banduidth 17,341 MHz
Transmitting(2462MHz)
o Aglle R T
Aot B dBn Atzan 18 dE
WFoak
% | e e Y |
w | 7S I N A Y |
P e N B R i =7
Lafv |
M1 52|
Canter 2452 @9 GHz Span S8 Miz
WRes BH 199 kiz WWEH 304 kHz Sweep 4.8 ms (1201 pesh
Occupied Bandwidth Occ BH £ PWr 9580 1
17.6798 MHz e R e
Tramsmit Freq Error 5446 kkz
% dE BandWidth 17.298 MHz

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Test place
Date

Temperature / Humidity

Peak Output Power (Conducted)

UL Japan, Inc. Shonan EMC Lab. No.5 Shield Room
2011/3/31
25deg.C. , 26%

Engineer Makoto Hosaka
Mode Tx, IEEE802.11b, 11Mbps, PN9,
Ch Freq. P/M (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mw] [dB]
Low 2412.0 4.70 0.78 10.07 15.55 35.89 30.00 1000 14.45
Mid 2437.0 4.67 0.77 10.07 15.51 35.56 30.00 1000 14.49
High 2462.0 4.58 0.80 10.07 15.45 35.08 30.00 1000 14.55
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss
* In the above table, factor 0.0dB represents no use of Atten. and/or Filter.
*The test result is rounded off to one or two decimal places, so some differences might be observed.
[Pre check]
Data Rate Freq. P/IM (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mwW] [dB]
1 2437.0 4.29 0.77 10.07 15.13 32.58 30.00 1000 14.87
2 2437.0 4.36 0.77 10.07 15.20 33.11 30.00 1000 14.80
5.5 2437.0 4.53 0.77 10.07 15.37 34.43 30.00 1000 14.63
11 2437.0 4.67 0.77 10.07 15.51 35.56 30.00 1000 14.49

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Peak Output Power (Conducted)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shield Room
Date 2011/3/31
Temperature / Humidity 25deg.C. , 26%
Engineer M akoto Hosaka
Mode Tx IEEE802.11g, 12Mbps, PN9,
Cch Freq. P/M (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mw] [dB]
Low 2412.0 6.38 0.78 10.07 17.23 52.84 30.00 1000 12.77
Mid 2437.0 6.50 0.77 10.07 17.34 54.20 30.00 1000 12.66
High 2462.0 6.22 0.80 10.07 17.09 51.17 30.00 1000 12.91
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss
* In the above table, factor 0.0dB represents no use of Atten. and/or Filter.
*The test result is rounded off to one or two decimal places, so some differences might be observed.
[Pre check]
Data Rate Freq. P/M (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHZ] [dBm] [dB] [dB] [dBm] [mwW1] [dBm] [mW] [dB]
6 2437.0 6.41 0.77 10.07 17.25 53.09 30.00 1000 12.75
9 2437.0 6.31 0.77 10.07 17.15 51.88 30.00 1000 12.85
12 2437.0 6.50 0.77 10.07 17.34 54.20 30.00 1000 12.66
18 2437.0 6.32 0.77 10.07 17.16 52.00 30.00 1000 12.84
24 2437.0 6.24 0.77 10.07 17.08 51.05 30.00 1000 12.92
36 2437.0 6.15 0.77 10.07 16.99 50.00 30.00 1000 13.01
48 2437.0 5.90 0.77 10.07 16.74 47.21 30.00 1000 13.26
54 2437.0 5.49 0.77 10.07 16.33 42.95 30.00 1000 13.67

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Test place
Date

Temperature / Humidity

Peak Output Power (Conducted)

UL Japan, Inc. Shonan EMC Lab. No.5 Shield Room
2011/3/31
25deg.C. , 26%

Engineer M akoto Hosaka
Mode Tx, IEEE802.11n (20M Hz)(400ns), MCS0, PN9,
Ch Freq. P/M (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mw] [dB]
Low 2412.0 6.50 0.78 10.07 17.35 54.33 30.00 1000 12.65
Mid 2437.0 6.52 0.77 10.07 17.36 54.45 30.00 1000 12.64
High 2462.0 6.32 0.80 10.07 17.19 52.36 30.00 1000 12.81
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss
* In the above table, factor 0.0dB represents no use of Atten. and/or Filter.
*The test result is rounded off to one or two decimal places, so some differences might be observed.
[Pre check] 800ns Gl
Data mode Freq. P/IM (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
MCS [MHz] [dBm] [dB] [dB] [dBm] [mwW] [dBm] [mwW] [dB]
0 2437.0 6.47 0.77 10.07 17.31 53.83 30.00 1000 12.69
1 2437.0 6.34 0.77 10.07 17.18 52.24 30.00 1000 12.82
2 2437.0 6.28 0.77 10.07 17.12 51.52 30.00 1000 12.88
3 2437.0 6.24 0.77 10.07 17.08 51.05 30.00 1000 12.92
4 2437.0 6.09 0.77 10.07 16.93 49.32 30.00 1000 13.07
5 2437.0 5.93 0.77 10.07 16.77 4753 30.00 1000 13.23
6 2437.0 5.59 0.77 10.07 16.43 43.95 30.00 1000 13.57
7 2437.0 4.34 0.77 10.07 15.18 32.96 30.00 1000 14.82

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Test place
Date

Temperature / Humidity

Peak Output Power (Conducted)

UL Japan, Inc. Shonan EMC Lab. No.5 Shield Room
2011/3/31
25deg.C. , 26%

Engineer Makoto Hosaka
[Pre check] 400ns Gl
Data mode Freq. P/M (PK) Cable Atten. Result Limit Margin
Reading Loss Loss
MCS [MHz] [dBm] [dB] [dB] [dBm] [mw] [dBm] [mw] [dB]
0 2437.0 6.52 0.77 10.07 17.36 54.45 30.00 1000 12.64
1 2437.0 6.42 0.77 10.07 17.26 5321 30.00 1000 12.74
2 2437.0 6.39 0.77 10.07 17.23 52.84 30.00 1000 12.77
3 2437.0 6.33 0.77 10.07 17.17 52.12 30.00 1000 12.83
4 2437.0 6.17 0.77 10.07 17.01 50.23 30.00 1000 12.99
5 2437.0 5.98 0.77 10.07 16.82 48.08 30.00 1000 13.18
6 2437.0 5.78 0.77 10.07 16.62 45.92 30.00 1000 13.38
7 2437.0 4.47 0.77 10.07 15.31 33.96 30.00 1000 14.69

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Test place UL Japan, Inc. Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date 2011/1/31 20117241 2011271
Temperature / Humudity 26desz.C. .31% 2ldes.C. . 28% 24deg C. ,31%
Engimeer Akio Hayasha Hikaru Shirasawa Akio Hayashi
(1-18GHz=) {18-26GHz) (30M-1GHz)
Mode Tx, 2412 MH=z
IEEES02.11b, 11Mbps, FPN9,
Polanty| Frequency [Detector] FReading Ant Fac. Loss Gam Fezult Limt Margin Height | Angle |Femark
MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBuV/m] [dB] [em] | [d=g]
Hon. 240.00 |QF 227 16.9 21 320 157 46.0 303 150 356
Horm. 960.00 |QF 231 213 109 303 248 46.0 212 150 339
Hon. 2390.00 |PK 47.1 273 135 40.2 519 739 16.0 100 124
Hon. 240000 |PK 540 275 235 40.2 64.8 - 100 124
Hon. 4824.00 |PK 46.3 316 37 40.1 437 739 302 100 0
Hon. 7236.00 |PK 430 365 6.8 383 530 739 209 124 116
Hon. 7236.00 |PK 36.6 36.5 6.8 383 1.6 739 323 124 116
Hon. 9648.00 |PK 452 3o 8.0 374 337 739 202 100 0
Hon. 12060.00 |PK 463 393 92 383 56.5 739 174 100 0
Hon. 19296.00 (PK 492 40.1 6.6 475 ERRY 34 443 100 202
Hon. 2390.00 |AV 342 273 135 40.2 450 53 g9 100 124
Hon. 2400.00 |AV 4235 275 2335 40.2 533 - - 100 124
Hori. 4824.00 [AV 338 il6 3.7 40.1 310 539 29 100 0|Not Detected
Hon. 7236.00 |AV 359 36.3 6.8 383 409 339 130 124 116
Hon. 0648.00 |AV 320 379 20 374 405 339 134 100 0 [Not Detected
Hon. 12060.00 [AV 334 393 9.2 383 436 339 10.3 100 0 |Not Detected
Hon. 19296.00 AV 393 401 6.6 1.3 20 634 344 100 202
Vert. 24000 |QP 238 16.9 21 320 16.8 46.0 292 100 233
Vert. 960.00 |QP 231 213 10.9 30.3 4.8 46.0 212 100 0
Vert. 239000 |PK 459 273 233 40.2 56.7 739 172 100 0
Vert. 240000 |PK 336 275 133 40.2 64.4 - - 100 0
Vert. 481400 |PK 44.2 il6 3.7 40.1 434 739 303 100 0
Vert. 7236.00 |PK 46.6 36.5 6.8 383 516 73. 223 100 0
Vert. 7236.00 |PK 36.1 36.5 6.8 383 41.1 739 328 100 0
Vert. 0648.00 |PK 451 379 80 374 536 739 203 100 0
Vert. 12060.00 (PK 46.0 393 92 383 56.2 739 177 100 0
Vert. 19296.00 (PK 524 40.1 6.6 47.3 421 34 413 100 160
Vert. 2390.00 |AV 342 275 2335 40.2 450 539 g9 100 0
Vert. 2400.00 |AV 420 273 233 40.2 528 - - 100 0
Vert. 4824.00 [AV 338 316 3.7 40.1 310 339 229 100 0 |Not Detected
Vert. T236.00 |AV 3409 36.5 6.8 383 99 339 140 100 0
Vert. 0648.00 |AV 322 3o 8.0 374 40.7 339 132 100 0 |Not Detected
Vert. 12060.00 AV 333 393 92 383 435 339 104 100 0 [Not Detected
Vert. 19296.00 [AV 46.8 40.1 6.6 47.5 36.5 634 269 100 160
Eesult = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor{above 13GHz)) - Gain{ Amprifier)
*(Oither frequency noises omitted in this report were not seen or have enough margin (more than 20d48)
*The 10th harmonic was not seen so the result was its base noise Jevel.
Distance factor: 13GHz-40GHz 20kez (3 .0m1 0m)= 9 5dB
20dBc Data Sheet (EBW 100kHz, VBW 200kHz)
Polarity Frequency | Detector Beading Ant Lozs Gain Fesult Limit Margin FRemark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] | [dBuVim] [dB]
Hori. 2412000 |FE 803 2.6 235 40.2 100.1 - -|Camier
Hori. 2400000 |PE 453 5 235 402 56.0 80.1 241
(Vert 2412000 |FE 887 2.6 235 40.2 006§ - -|Camier
(Vert 2400.000 |FE 46.0 275 235 40.2 56.8 79.6 228
Besult = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance facton{above 13GHz)) - Gaind Amprifier)

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission

Test place UL Japan, Ine. Shonan EMC Lab. Ne.3 Semu Anechoic Chamber

Date 201141131 20114211 20117211

Temperature | Humidity 6deg. C. .31% 21dez C. ,28% 24dep C. J31%

Engineer Akio Hayashs Hikaru Shirasawa Akio Hayasho

(1-18GH=) (18-26GH=) (30M-1GHz=)

Tx, 2437 MH=z
IEEEB02.11b, 11Mbps, PN9,

Polaniy| Frequency |Detector] Feading AntFac. Loss Gam Fezult Limit Margin Height | Angle |Femark
[MHz] [dBuWV] [dB/m] [dB] [dB] [dBuV/m]| [dBuV/m] [dB] [em] | [deg]

Hon. 240.00 QP 231 16.9 21 320 16.1 46.0 299 205 143

Hon. 260.00 QP 234 213 109 303 251 46.0 209 150 0

Hon. 487400 |PK 462 317 57 40.0 43.6 739 303 100 0

Hom. 7311.00 |PK 447 367 69 383 498 ER 241 116 118

Hom. 7311.00 |PK 323 367 69 383 374 ER 16.5 116 118

Hon. 0748.00 |PK 442 381 20 374 329 ERY 210 100 0

Hon. 12185.00 |PK 448 302 92 382 35.0 FERY 189 100 0

Hon. 1949500 |PE 490 401 6.6 474 g8 2314 446 100 213

Hon. 487400 |AV M1 317 57 40.0 313 hERY 124 100 0 [Not Detected

Hon. T311.00 |AV 4135 367 69 383 46.6 hERY 73 116 118

Hon. 074800 |AV 324 381 20 374 411 hERY 128 100 0 [Not Detected

Hon. 1218500 |AV 332 392 9.2 382 434 339 10.3 100 0 |Not Detected

Hon. 19495.00 |AV 41.9 40.1 6.6 474 317 634 37 100 213

Vert. 240.00 QP 238 169 g1 320 16.8 46.0 292 100 339

Vert. 260.00 QP 233 213 109 303 252 460 208 100 0

Vert. 487400 |PK 458 317 37 40.0 432 ER 307 100 0

Vert. 7311.00 |PK 30.6 367 6.9 383 557 ER 182 104 189

Vert. 7311.00 |PK 426 367 69 383 477 ERY 262 104 189

Vert. 0748.00 |PK 455 381 20 374 542 FERY 18.7 100 0

Vert. 1218500 |PE 435 302 92 382 37 EL 202 100 0

Vert. 1949500 |PE 520 401 6.6 474 418 LER ] 416 100 345

Vert. 487400 |AV M1 317 57 40.0 E) ] hERY 124 100 0 [Not Detected

Vert. T311.00 AV 396 367 69 B35 447 hER 82 104 189

Vert. 9748.00 AV 321 381 20 374 40.8 339 131 100 0 |Not Detected

Vert. 1218500 |AV 327 392 92 382 429 339 11.0 100 0 |Not Detected

Vert. 19496.00 |AV 452 40.1 6.6 474 350 634 284 100 345

Fesult = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance factor{above 13GHz)) - Gain{ Amprifier)
*(ther fequency noises omitted in this report were not seen or have enough margin (more than 20d48)

*The 10th harmomnic was not seen so the result was its base noise level.

Distance factor: 13GHz-40GHz 20leg(3 .0m/l 0m)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Test place UL Japan, Ine. Shonan EMC Lab. MNo.3 Semi Anechoie Chamber
Date 201141131 20117211 20111271
Temperature / Humdity 26dez.C. L31% 21deg C. . 28% 24deg C. ,31%
Engineer Alkio Havashe Hikaru Shirasawa Akio Hayasha
(1-18GHz) (13-26GHz) (30M-1GHz)
Maode Tx, 2462 MH=z
IEEES02.11b, 11Mbps, PN9,
Polanty| Frequency |Detector] HReading Ant Fae. Loss Gain Fesult Limit Margin Height | Angle |Femark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBuV/m] [dB] [em] | [dee]
Hon. 24000 (QP 130 169 21 320 16.0 46.0 300 300 325
Hom. 960.00 [QP 2313 213 109 303 252 46.0 208 150 0
Hom. 248350 [PK 46.8 276 236 40.1 579 73. 160 118 g
Hon. 4924 00 |PE 4690 ils 57 40.0 444 73! 203 100 0
Homn. 7386.00 [PK 326 36.8 6.8 386 57.6 730 163 112 116
Hon. 738600 ([PK 443 368 68 EEX] 493 [ERY 244 112 116
Hon. 024800 (PK 440 383 21 173 520 73! 210 100 0
Hon. 1231000 [PE 445 302 93 180 550 73! 189 100 0
Homn. 19696.00 [PK 306 402 6.6 474 405 834 429 100 216
Hon. 248350 [AV 347 276 136 40.1 458 330 81 118 g
Hon. 4924 00 |AV M40 jls 57 40.0 ils 330 24 100 0 [Not Detected
Hom. T3E6.00 [AV 423 368 6.8 EER] 473 330 6.6 112 116
Hom. 0248.00 (AW 315 383 21 373 404 339 135 100 0[Not Detected
Hon. 12310.00 |AV 324 392 9.3 380 429 330 110 100 0 [Not Detected
Hom. 19696.00 [AV 429 402 6.6 474 28 634 306 100 216
Vert. 24000 [QP 169 189 21 120 17. 460 %0 100 232
Vert. 960.00 (QP 2113 213 10.9 303 251 46.0 209 100 339
Vert. 248350 ([PK 467 276 136 40.1 578 [ERY 16.1 100 339
Vert. 4924 00 |PE 464 ils 57 40.0 439 73! 300 100 0
Vert. T386.00 [PK 507 368 6.8 186 557 73! 182 102 255
Vert. 7386.00 ([PK 393 368 6.8 386 445 730 294 102 255
Vert. 084800 [PK 44 6 383 g1 3173 535 [ERY 204 100 0
Vert. 1231000 [PE 451 302 93 180 556 73! 183 100 0
Vert. 19696.00 [PE 3310 402 6.6 474 429 834 403 100 272
Vert. 248350 (AW 345 276 3.6 40.1 456 339 83 100 359
Vert. 492400 |AV 340 318 3.7 40.0 315 330 224 100 0 [Not Detected
Vert. T3E6.00 [AV B4 368 68 ELR] 434 330 103 102 2355
Vert. 04800 [AV 312 383 g1 3173 401 330 138 100 0 [MNot Detected
Vert. 12310.00 |AV 323 302 93 380 430 530 109 100 0 [Not Detected
Vert. 19696.00 AV 479 40.2 6.6 474 378 634 256 100 222

Besult = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz)) - Gein{ Amprifier)
*(rther frequency noises omitted in this report were not seen or have enough margin (more than 2048

*The 10th harmonic was not seen s0 the result was its base notze lavel.

Distance factor: 13GHz-40GHz 2lez(3 0m1 fm)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No.

Page

Issued date
FCCID

: 31HE0196-HO-A
133 0f 59

: April 11, 2011

: A98-PUL1905

Radiated Emission

Test place UL Japan, Ine. Shonan EMC Lab. Mo.3 Semi Anechoie Chamber
Date 201141131 2011211 2011271
Temperature | Humdity 26dez.C. L31% 2ldeg C. . 28% 24deg C. L31%
Engineer Akio Hayvashe Hikara Shirasawa Alkio Hayash

(1-13GHz) (18-26GHz) (30M-1GHz)
Mode Tx, 2412 MH=

IEEER02.11g, 12Mbps, FN9,
Polanty| Frequency [Detector] Reading Ant Fae. Loss Gam Result Limit Margin Height | Angle |Remark

[MHz] [dBu'V] [dB/m] [4B] [4B] [dBuV/m]| [dBuV/m] [dB] [em] | [degl]
Hon. 240.00 |QP 3.0 16.9 8.1 320 16.0 46.0 300 150 163
Hori. 960.00 |QP 235 213 10.9 305 252 46.0 208 150 359
Hom. 2390.00 [PK 532 275 235 40.2 64.0 73. 9.9 118 0
Hon. 2400.00 |PK 654 275 235 40.2 76.2 - - 118 0
Hon. 432400 |PK 45.9 3l6 3.7 40.1 431 3.9 308 100 0
Hon. 7236.00 |PK 46.6 365 6.8 383 316 73.9 223 100 0
Hon. 0648.00 |PK 439 379 80 374 524 73.9 215 100 0
Hon. 12060.00 |PK 45.0 393 92 383 552 73.9 18.7 100 0
Hon. 19296.00 |PK 50.0 401 6.6 475 399 834 437 100 220
Hon. 2390.00 [AV 374 275 235 40.2 482 339 37 118 0
Hon. 2400.00 [AV 50.6 275 235 40.2 61.4 - - 118 0
Hori. 482400 (AV 338 316 37 40.1 310 539 229 100 0[Not Detected
Hom. T236.00 |AV 348 365 6.8 383 398 339 141 100 0|MNot Detected
Hon. 0648.00 [AV 321 379 8.0 374 40.6 539 133 100 0[Not Detected
Hon. 12060.00 |AV 333 393 92 383 435 53.9 104 100 0[Not Detected
Hon. 19296.00 |AV 408 401 6.6 7.3 305 634 329 100 220
WVert. 240.00 |QP 41 16.9 81 320 171 46.0 289 100 5
Vert. 960.00 |QP 234 213 10.9 305 251 46.0 9 100 0
Vert. 2390.00 [PK 511 275 235 40.2 619 73. 20 100 359
Vert. 2400.00 |PK 64.6 75 135 40.2 754 - 100 359
Vert. 432400 |PK 46.5 il6 37 40.1 437 3.9 302 100 0
Vert. 7236.00 |PK 46.8 365 6.8 383 518 73.9 221 100 0
Vert. 0648.00 |PK 434 379 80 374 519 73.9 20 100 0
Vert. 12060.00 |PK 446 393 92 383 548 73.9 19.1 100 0
Vert. 19296.00 |PK 513 401 6.6 475 42.0 83. 414 100 161
Vert. 2390.00 [AV 36.0 275 235 40.2 46.8 339 71 100 359
Vert. 2400.00 [AV 487 275 235 40.2 595 - - 100 359
WVert. 482400 (AV 37 il6 57 40.1 309 53.9 230 100 0[Not Detected
Vert. T236.00 |AV 348 365 6.8 383 398 339 141 100 0|MNot Detected
Vert. 0648.00 [AV 319 379 8.0 374 404 539 133 100 0[Not Detected
WVert. 12060.00 |AV 333 393 92 383 435 53.9 104 100 0[Not Detected
Vert. 19296.00 |AV 46.5 401 6.6 475 36.2 63.4 2712 100 161
Fesult = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance facton(above 13GHz)) - Gain{ Amprifier)
*Oither frequency noises omitted in this report were not seen or have enough margin (more than 20d8)
*The 10th harmonic was not seen s0 the result was its base noise lavel.
Diztance factor: 13GHz-40GH=z HWlog(3.0m/1 im)= 9548
10dBc Data Sheet (RBEW 100kHz, VBW 200kHz)
Polarity Fraquency | Detector Feading Amnt Loszs Gain Feszunlt Limit Margin Remark
Factor
[MMHz] [dBuV] [dB/m] [d2] [dB] [dBuVim] | [dBuVim] [dB]

Hori. 2412.000 |PE 843 7.6 235 402 0512 - -|Cammer
Hori. 2400.000 |PE 521 275 235 402 620 752 123
Ve 2412.000 |PE 808 7.6 235 402 917 - -|Carmer
Ve 2400.000 |PE 5.7 27.5 23.5 402 62.5 7.7 oz
Fasult = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance facton(above 13GHz)) - Guin{ Amprifier)

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Test place UL Japan, Ine. Shonan EMC Lab. Mo.3 Semi Anechoie Chamber
Date 201141131 2011/211 20117241
Temperature [ Humidity 26dez.C. L31% 2ldez.C. . 28% 24des.C. L 31%
Engineer Akio Hayashe Hikaru Shirasawa Akio Hayashi
(1-18GHz) (18-26GHz) (30M-1GHz)
Mode Tx, 2437 MH=
IEEES802.11g, 12Mbps, PN9,
Polanty| Frequency [Detector] Reading Ant Fac. Loss Gain Besult Lt Margin Height | Angle |Remark
[MHz] [dBuV] [dB/m] [4B] [dB] [dBuV/m]| [dBuV/m] [dB] [em] | [deg]
Hon. 240.00 QP 228 16.9 g1 320 15.8 46.0 302 200 269
Hon. 960.00 |QP 234 213 10.9 305 251 46.0 209 150 0
Hom. 487400 |PK 457 317 57 40.0 431 73. g 100 0
Hon. 7311.00 |PK 474 36.7 6.9 385 525 739 214 100 0
Hom. 974800 |PK 444 g1 g0 17 531 73. 08 100 0
Hom. 1218500 |PK 454 392 92 82 356 739 183 100 0
Hon. 194595.00 |PK 49.5 401 6.6 474 303 234 441 100 219
Hom. 487400 AV 340 317 37 40.0 14 hER) 223 100 0[Not Detected
Hon. 7311.00 |AV 353 36.7 69 383 404 339 13.3 100 0|Not Detected
Hon. 9748.00 |AV 323 381 g0 374 410 539 129 100 0 [Wot Detected
Hom. 1218500 |AV 3i2 392 92 82 434 330 10.5 100 0|Not Detected
Homn. 19495.00 |AV 41.0 401 6.6 474 30.8 63.4 326 100 219
Vert. 240.00 QP M0 169 g1 120 170 46.0 00 100 0
Vert. 960.00 QP 235 213 10.9 303 252 46.0 208 100 339
Vert. 487400 |PK 465 317 57 40.0 4319 73. 300 100 0
Vert. 7311.00 |PK 174 36.7 6.9 383 525 739 214 100 0
Vert. 974800 |PK 452 381 g0 374 539 739 200 100 0
Vert. 1218500 |PK 453 392 912 382 555 739 184 100 0
Vert. 19496 00 |PE 511 401 6.6 474 409 £3 4 425 100 203
Vert. 487400 |AV 339 319 37 40.0 313 539 226 100 0 [Mot Detected
Vert. 7311.00 |AV 41 36.7 69 835 392 hER) 147 100 0|Not Detected
Vert. 9748.00 |AV 320 381 g0 174 40.7 330 132 100 0|Not Detected
Vert. 1218500 |AV 333 392 92 382 4335 339 104 100 0|Not Detected
Vert. 19496 00 |AV 445 401 6.6 474 343 634 291 100 203

Remilt = Reading + Ant Factor + Loss (Cable+Atennator+Filter-Distance factor{above 13GHzZ)) - Gain{ Amprifier)
*(Other frequency noises omittad in this report were not seen or have enough margin (more than 2048)

*The 10th harmonic was 0ot seen 50 the result was its base noise lavel.

Distance factor: 13GHz-40GH=z 20loz(3.0m1 im)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission

Test place UL Japan, Ine. Shonan EMC Lab. MNe.3 Semi Anechoic Chamber

Date 2011131 2011271 2011271

Temperature | Humdity 26dez.C. .31% 2ldez C. , 28% 24deg C. L31%

Engineer Ako Havashu Hikaru Shirasawa Akio Hayash

(1-18GHz) (13-26GHz) (30M-1GHz)
Mode Tx, 2462 MHz

IEEEB02.11g. 12Mbps, PN9,

Polanty| Frequency [Detector] Reading Ant Fae. Loss Gam Fesult Limit Margin Height | Angle |Remark
[MHz] [dBuV] [dB/m] [4B] [4B] [dBuV/m]| [dBuV/m] [dB] [cm] [ [deg]

Hon. 24000 QP 129 16.9 g1 320 159 46.0 301 200 1

Hon. 260.00 QP 233 213 109 303 252 460 208 100 0

Hon. 248350 |PK 504 276 2386 40.1 705 73. id 147 7

Hon. 4924 00 (PE 458 jls 37 40.0 4313 73, 306 100 0

Hon. 7386.00 |PK 49.1 36.8 6.8 386 41 739 19.8 114 112

Hon. 738600 |PK 373 368 68 86 423 FER 314 114 118

Hon. 024800 |PE 434 383 g1 3735 523 73, 216 100 0

Hon. 1231000 |PK 427 302 23 380 532 73. 207 100 0

Hon. 19696.00 (PK 50.4 40.2 6.6 474 40.3 834 431 100 217

Hon. 248350 |AV 40.6 276 2386 40.1 517 330 212 147 7

Hon. 4924 00 (AV 340 18 57 40.0 ils bR 14 100 0 [MNot Detected

Hon. 738600 |AV 360 368 6.8 86 410 3390 129 114 118

Hon. 0848.00 (AV 314 383 21 375 40.3 33 136 100 0|MNot Detected

Hon. 1231000 |AV 324 392 23 380 429 330 11.0 100 0 |MNot Detected

Hom. 1969600 |AV 408 402 6.6 474 307 634 327 100 217

Vert. 24000 QP 230 169 g1 320 169 460 201 100 250

Vert. 260.00 QP 234 13 10.9 303 251 46.0 209 100 339

Vert. 248350 |PK 380 276 236 40.1 700 FER i9 100 0

Vert. 4924 00 (PE 46 4 ils 57 40.0 439 73. 300 100 0

Vert. 738600 |PK 7.7 368 6.8 86 527 73. 212 115 238

Vert. 7386.00 |PK 367 368 6.8 386 41.7 739 312 115 238

Vert. 084800 |PK 437 383 g1 373 526 FER 213 100 0

Vert. 1231000 |PK 419 302 93 380 544 73. 195 100 0

Vert. 1969600 |PK 318 402 6.6 474 417 £3i4 417 100 0

Vert. 248350 (AV 394 276 136 40.1 50.5 33 id 100 0

Vert. 492400 AV EXRY EY 3.7 400 314 330 213 100 0 |Mot Detected

Vert. T386.00 |AV M9 368 68 B8 oo hEL 140 113 238

Vert. 04800 |AV 11 383 g1 373 400 3390 139 100 0 [Mot Detected

Vert. 1231000 |AV 324 302 3 380 429 330 11.0 100 0 Mot Detected

Vert. 19696.00 |AV 46.0 402 6.6 474 359 634 273 100 0

Fesult =Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance facton(above 13GHz)) - Gein{ Amprifier)
*(Other frequency noises omitted in this report were not seen or have enough margin {more than 2048)

*The 10th harmonic was not seen so the result was its base noisa level

Distance factor: 13GHz-40GH=z 20leg(3.0m1 0m)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Teszt place UL Japan, Ine. Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date 2011/1/31 20117211 2011211
Temperature | Humidity 26deg.C. . 31% 2ldeg.C. . 28% 24deg C. L3l%
Engineer Akio Hayashn Hikaru Shirasawa Akio Hayashu
(1-18GHz) (18-26GHz) (30M-1GHz)
Maoda Tx, 2412 MH=z
IEEES02.11n (20MHz)(400ns), MC30, PN9,
Polanty| Frequency (Detector] FHReading Ant Fac. Loss Gain Fazult Limit Margin Height | Angle |Femark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBuV/m] [dB] [em] [ [deg]
Hon. 240.00 (QP 228 16.9 81 320 158 46.0 302 300 232
Horm. 960.00 [QP 235 213 10.9 305 252 46.0 208 150 0
Hon. 2390.00 |PK 67.6 275 133 40.2 682 73. 57 120 355
Hon. 2400.00 |PK 789 275 133 40.2 7935 - - 120 355
Horm. 482400 |PK 450 316 37 40.1 4232 739 37 100 0
Hon. 7236.00 |PK 46.7 365 6.8 383 517 739 2322 100 0
Hon. 9648.00 [PK 3.7 37 80 374 522 739 17 100 0
Horm. 12060.00 |PK 449 393 92 383 351 739 188 100 0
Hon. 19296.00 |PK 487 401 6.6 47.5 384 3. 450 100 220
Hon. 1390.00 |AV 46.8 5 133 40.2 474 539 6.5 120 355
Hon. 2400.00 |AV 61.8 275 13.3 40.2 624 - - 120 355
Hon. 482400 |AV N ile 57 40.1 309 539 230 100 0|Not Detected
Hon. 7236.00 |AV 347 365 6.8 383 397 539 142 100 0|Not Detected
Hon. 9648.00 |AV 321 379 8.0 374 40.6 339 133 100 0|Not Detected
Hon. 12060.00 |AV 332 393 9.2 383 434 339 103 100 0|Not Detected
Hon. 19296.00 |AV 396 401 6.6 1.5 293 634 341 100 220
Vert. 240.00 (QF 238 16.9 81 320 16.8 46.0 202 100 244
Vert. 960.00 [QP 235 113 10.9 303 252 46.0 208 100 0
Vert. 2390.00 |PK 67.8 275 133 40.2 684 739 3.3 104 92
Vert. 2400.00 |PK 783 25 133 40.2 78.9 - - 104 92
Vert. 2400.00 |PK 65.2 275 13.3 40.2 65.8 739 8.1 104 92
Vert. 482400 |PK 458 ils 37 40.1 430 739 309 100 0
Vert. 7236.00 |PK 46.7 365 6.8 383 517 739 2232 100 0
Vert. 9648.00 |PK 432 379 8.0 374 51.7 739 223 100 0
Vert. 12060.00 |PK 44.6 393 92 383 54.8 739 191 100 0
Vert. 19296.00 |PK 301 401 6.6 473 398 3. 436 100 160
Vert. 2390.00 |AV 451 275 133 40.2 457 539 282 104 92
Vert. 2400.00 |AV 61.0 275 133 40.2 61.6 - - 104 92
Vert. 482400 |AV 337 3ls6 37 40.1 309 339 230 100 0|Not Detected
Vert. 7236.00 |AV 347 365 6.8 383 397 539 142 100 0|Not Detected
Vert. 0648.00 |AV 321 37 80 74 40.6 539 133 100 0|Not Detected
Vert. 12060.00 |AV 333 393 92 383 4335 539 104 100 0|Not Detected
Vert. 19296.00 |AV 4335 401 6.6 4735 332 63.4 302 100 160
Femlt =Reading + Ant Factor + Loss (Cable+Atenuator+Filter-Distance factor{above 13GHz)) - Gain{ Amprifier)
*(Orther frequency nolses omirted in this repor were not seen of have enough margin (more than 20d48)
*The 10th harmonic was not seen so the result was its base noise level.
Diztance factor: 13GHz-40GHz 20log(3.0m1 dm)= 9.5dB
20dBc Data Sheet (RBEW 100kHz, VBW 300kHz)
Polarity Fraquency | Detector Feading Ant Loss Gain Fesult Limit Margin Remark
Factor
MMHz] [dBuV] [d2/m] [dB] [dB] [dBuV/m] | [dBuV/m] [dE]
Hori. 2412.000 |PK 050 27.6 13.3 402 057 - -|Camier
Hori. 2400.000 |PE 64.7 215 13.3 402 653 757 104
Ve 2412.000 |PK 034 27.6 13.3 402 041 - -|Cammier
Vet 2400.000 |PK 652 27.5 13.3 402 65.8 741 83

Fesnlt = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance

i

ctor{above 13GHzZ)) - Gaind Amprifier)

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Test place UL Japan, Inc. Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date 20117131 2011721 20114211
Temperature / Humidity 26dez.C. 3% 21deg C. ,28% 24deg C. L31%
Engineer Akio Havasho Hikaru Shirasawa Akio Hayashi
(1-18GHz) (13-26GHz) (30M-1GHz)
Meode Tx, 2437 MH=z
IEEER02.11n {20MHz)(400ns), MCS0, PN9,
Polanty| Frequency |Detector] Reading Ant Fae. Loss Gam Result Limit Margin Height | Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [4B] [dBuV/m]| [dBuV/m] [dB] [em] | [deg]
Hon. 24000 (QP 228 169 21 120 158 460 102 300 278
Hon. 960.00 QP 235 213 109 30.5 252 46.0 plik:s 150 0
Hon. 487400 |PK 46.6 317 5.7 40.0 440 730 209 100 0
Hon. 7311.00 (PK 487 367 69 1835 518 73, 0.1 121 117
Hon. 7311.00 (PE 378 367 69 3835 429 73. 310 1711 117
Hon. 9748.00 PK 430 381 20 374 326 730 213 100 0
Hon. 12185.00 (PK 446 392 92 3582 348 730 191 100 0
Hon. 19496.00 (PE 495 40.1 6.6 474 393 234 441 100 220
Hon. 487400 |AV 330 317 5.7 40.0 313 330 226 100 0 [Not Detected
Hon. 7311.00 AV 353 367 6.9 383 404 330 135 121 117
Hon. 9748.00 AV 320 381 20 374 40.7 330 132 100 0 [Not Detected
Hon. 1218500 AV 332 392 9.2 382 434 330 105 100 0 [Not Detected
Hon. 19496.00 (AV 410 40.1 6.6 474 30.8 634 326 100 220
Vert. 4000 QP 237 169 g1 320 16.7 46.0 203 100 209
Vert. 260.00 QP 2335 213 10.9 303 252 46.0 208 100 0
Vert. 487400 |PK 46.1 317 3.7 40.0 433 739 304 100 0
Vert. 7311.00 (PK 464 367 69 383 513 739 24 100 252
Vert. 7311.00 (PK 350 367 69 383 410 EL] 29 100 252
Vert. 974800 (PE 4472 3B1 20 174 519 73, 210 100 0
Vert. 12185.00 (PK 451 302 9.2 382 553 FERY 186 100 0
Vert. 1942600 (PE 301 401 6.6 474 ERY g3i4 433 100 157
Vert. 487400 |AV 330 317 57 40.0 313 hEL 26 100 0 [Not Detected
Vert. T311.00 AV 343 367 69 1835 394 hELY 145 100 252
Vert. 074800 AV 322 3Bl g0 174 409 hEL 130 100 0 [Not Detected
Vert. 1218500 AV 331 302 92 82 43 hEL 106 100 0 [Not Detected
Vert. 19405 00 AV 440 40.1 6.6 474 33 634 206 100 157

*Orther frequency noises omitted in this repor: were not seen or have enough margin (more than 2048)
*The 10th harmonic was not seen o the result was its base noisa level.
Diztance factor: 13GHz-40GHz 20log(3.0m/1 0m)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Radiated Emission
Test place UL Japan, Ine. Shonan EMC Lab. MNeo.3 Semi Arechoie Chamber
Date 20117131 20117211 20117271
Temperature [ Humidity 26dez.C. .31% 21deg C. . 28% 24deg C. ,31%
Engineer Akio Havashu Hikaru Shirasawa Akio Hayashi
(1-18GHz) (18-26GHz) (30M-1GHz)
Maoda Tx, 2462 MH=
IEEE802.11n (20MHz){400ns), MCS0, PNO,
Polanty| Freguency [Detector] Reading Ant Fae. Loss Gam Result Limit Margin Height | Angle |Remark
[MHz] [dBuV] [dB/m] [4B] [dB] [dBuV/m]| [dBuV/m] [dB] [em] | [deg]
Hon. 240.00 |1QP 29 16.9 g1 320 159 460 301 300 164
Hon. 960.00 |QP 235 213 109 303 252 460 208 100 2%
Hon. 248350 [PK 725 276 133 40.1 7. 73! 0.6 117 35
Hon. 4924 00 [PK 449 jls 57 40.0 424 73! 315 100 0
Hon. 7326.00 [PK 492 368 6.8 386 342 730 19.7 117 119
Hon. T386.00 [PK 374 368 68 186 424 739 313 117 119
Hon. 024800 [PE 414 383 g1 1735 523 73! 216 100 0
Hom. 1231000 [PK 437 302 23 180 542 739 127 100 0
Hom. 19696.00 |PK 491 40.2 6.6 474 390 23 444 100 295
Hon. 248350 (AV 326 276 133 40.1 334 3390 0.3 117 331
Hom. 492400 [AV 340 jls 37 40.0 313 330 14 100 0 [Not Detected
Hon. T386.00 [AV 360 368 6.8 186 410 330 129 117 119
Hon. 024800 [AV 11 383 g1 1735 400 530 139 100 0 [Not Detected
Hon. 1231000 (AV 323 392 23 380 428 330 11.1 100 0 [Not Detected
Hon. 19696.00 [AV 420 402 6.6 474 319 634 312 100 293
Vert. 240.00 |QP pEX] 189 g1 120 160 460 201 100 136
Vert. 960.00 QP 235 213 10.9 303 2512 460 20.8 100 1
Vert. 248350 [PK 713 276 133 401 17123 739 16 100 26
Vert. 4024 00 [PE 455 ils 57 40.0 430 73! 309 100 0
Vert. T386.00 [PK 470 368 6.8 iR6 520 73! 2119 100 258
Vert. 7386.00 [PK 354 368 6.8 386 414 73 325 100 258
Vert. 0248.00 [PK 444 383 g1 373 5313 739 206 100 0
Vert. 12310.00 [PK 43, 302 93 180 541 73! 128 100 0
Vert. 19696.00 [PK 518 402 6.6 474 417 834 417 100 160
Vert. 248350 (AV 319 276 133 40.1 527 530 12 100 g6
Vert. 4902400 (AV 40 318 3.7 40.0 313 330 224 100 0 [Not Detected
Vert. T386.00 [AV 47 368 68 86 397 330 142 100 258
Vert. Q24800 [AV il4 383 g1 3173 403 330 136 100 0 [MNot Detected
Vert. 1231000 (AW 323 302 93 380 428 330 111 100 0 [Not Detected
Vert. 19696.00 (AV 45.6 40.2 6.6 474 353 634 279 100 160

Fesult = Reading + Ant Factor + Loss (Cable+Attennator+Filter-Distance facton(above 13GHz)) - Gain{ Amprifer)
*Other frequency noises omitted in this report were not seen or have enough margin (moere than 20d48)

*The 10th harmonic was 0ot seen o the result was its base notse lavel.

Diztance factor: 13GHz-40GH=z 20leg(3.0m1 0m)= 9.5dB

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Spurious emission (Radiated

IEEES02.11b, 11Mbps, PNO

VBW (AV) Calculation
VBW: 1/x=10Hz
x: (Tx on+Tx off) =100ms
1 Agilent L )

:!Ii::nl-il']’.EE dBpY sfrten 18 4B , - Nuﬁl'&.':ﬁ f‘.II;JIJ"::
Al e
;2.6
dBw
slafiy
51 W2
W3 F5

11
Bl
Flun
Center 2,412 B0 GHz Span @ Hz
Res BH (CISPRY 1 M= WWRH 3 Mz Sweop 180 ms (150 pes)

IEEES01.11g, 12Mbps, PNO

VBW (AV) Calculation

VBW: 1/x=10Hz
x: (Tx on+Tx off) =100ms

% Agilant L

Ref 95 dbpl sHiten 16 db

aEmiFk

Lea L L i 4
Gl e e e

*Phva |

51 M2
WZ F5
alil
B(fx |
FTun

Center 2,412 030 GHz Spen B Hz
Re= BH {CISFR) 1 Miz #EH 3 HHz Sweap 1B ms (25 prs)

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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IEEES02.11n (20MHz)(400ns), MCS0, PN9

VBW (AV) Calculation

VBW: l/x=10Hz
x: (I'x on+Tx off) =100ms

w5 Agilent L

Ref 85 dEpl ftten 18 dB

e s e

51 W
W3 FS
Fid
Bl
FTin

Center 2412 D80 GHz Span @ Hz
Brs BH (CISPRY 1 MHz EH T HH= Swanp 108 ms (1281 prs)

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Spurious emission (Conducted)
IEEES02.11b, 11Mbps, PNO

Tx 2412MHz
30MHz - 1GHz 1GHz- 5GHz
o Agient T At
Hirl 4511 MHz Hirl 2412 BHz
et 187 Bl #firten 18 4B 3799 dEw  [Ref 187 dBpY #Hrten 18 dE 18258 dEwY
Pk Pask
Loz T T i T
18 1a
FES 1 4B
i . | | I
2.6 ] 2.6 T
o 1 > | L]
Lot |- 1 prere| A Lo 3 ._..,.,.J B e i o s O SRS
[51 52 151 52
[Srark 388 HHz Stop 1.0 B LHz are 1,008 GHz Srop EGAA GHz
sfies BN 180 kHz VB 368 kiz Sweep 92,72 ms (1201 prsd  leRes BH 188 Bz BN 368 kiz Sweep 3823 ms (1201 pis)
Hickar  Tracs Tid X Az gl tuga Hirkar  Tracs Tyea X Ao fiapiituds
1 £ 1] Frag 4514 FHz 37.59 Bl 1 i Fraq 1413 Bz LG58 i)
2 (1] Frag 4874 BHx 4233 dBd)
SGHz - 10GHz 10GHz - 15GHz
A Aglent - Agilent

#Hrten 18 48

Wirl 7.253 GHz

[Fiaf 187 dBpY 3263 dBpV  [Ref 187 dBpl #Heten 18 dB

Feak Feak

Log Lag

14 14

kB HE

ol ul

3 | !

Lo PR LTS PR P gr— e L L S i o AL T
Bl 52 | 1 52 |

Stare DA GHz Seap 1THAEA GHz  [Stare TRAEA GHz Seop 15888 GHz

Res BH 188 KHz VBH 388 kHz Swoep 477.9 ms (201 prs)  |sRes BH 188 Xz *WEH 388 kHz Swpep 477.9 ns CU2BL prs)

Harkar Trace Typa H Asis [T Harkar Trace Typa H Asis Fspditusa
1 o Fraq F2ED bz AR gy
15GHz - 20GHz 20GHz- 25GHz

o Agient S Agllent

[faf 187 dBpy wfizten 18 4B [Fiof 187 dEpl wfzten 18 4B

iPagk Faak

fLog | 1 a3 | 1

14 1 14 !
MBS I 4. I
]
fa2.6 2.6
:::\‘IU e T e T ey e WA PRI UL d::\‘IU T e e T e N e
51 52 51 52

Srare 15080 iz Stop JOUAEE Gz [Seare 2B0AEE GHz

Res BH 188 Kz

Harkar Trace

VBN 388 kiiz

Swoap 4779 ms (1201 pisd sRes BH 188 iHz WWHH 380 kHz

Seop ZCAHE Gz

Tvew

LES)

Fuagl tuds

Harkar Trace Tvew X Avig

Swaap 477.9 ma (128 pis)
Fapdituge

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401
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Spurious emission (Conducted)

IEEES02.11h, 11Mbps, PN?

Tx 2437MHz
30MHz - 1GHz 1GHz - SGHz
i Aglen o Agilent
Hirl 4762 HHz Werl 2457 BHz
Ref 187 dogal shitten 1B dB 35.13 dBpll  [Ref L7 dBY #flzten 10 dE 18252 dEpd
2 pak sPiask
Lea 1 T 03 1 1
18 ! ! ) | 18 | ' |
dBs | I e I 1 I
] ol -
H ! 1
Laf vi . oor l’_ o —t : Ca s aen i z S S S A —‘—'—L-
3 53 | 31 52
Seart A0 MMz Stap '__Bﬁ_lf @ Hz  [Stare 1.0A8 GHz Stap AR GHz
sRos BH 100 kK A\EW 398 kHz Sreap 92,72 mg (1201 pes)  [eRes BH 188 kHz VBN 388 kHz Svoap H23 ns CIO0L prs)
Harkis Trintie Tipe K Fushe Al bude Hiaskar Tracs s A Rasi il [ gk
1 3 Frag 4752 HHz 35,13 @Bl 1 1 Frag AT B2 LBZE2 4B
2 (%51 Fraq A0T4 BHz ELE= R
5GHz - 10GHz 10GHz - 15GHz
- Agilent & Aglent
Hirl 7,308 GHz
[Fiof 187 dBpk #frtan 18 4B 3245 dBpd R’gF 187 dBpl wfrtan 18 JE
iFe iFe
Lag | | Lag | I
14 14
B B
ol ol
dsfv & dgf\-' —
v MMH#*"&*‘M—MM&MMM e (RN S Y VR s ey YT LY Sy e ottt
1 52 | 1 52 |

Seare D008 GHz

Seop 1B0AEA GHz  |Seare 180388 GHz

Seop 15988 GHz

iRes BH 188 KAz wLEH 388 kHz Swenp 477.9 ms (1201 pisd iRes BH 188 kHz wLEH 388 kiz Swoep 477.9 ms (1281 pis)
Harlar Trace Typa W Az Fspdi cuda Harkar Trace Typa W iz Raplicuse
1 o Fraq TAe0 gz 245 b
15GHz - 20GHz 20GHz - 25GHz

H Agient ¥ Aghenl
et 187 dBpd sHrten 10 4B et 187 dBpd sHirtan 10 4B

Faak Pz

g g

14 14
[dES [dES

2.5 2.5
R ST A e e e, S
o et I et R o R e N e s T T o il = il | B il e

51 52 51 52

Stare 15000 iz

shies EH 188 |4z LB 380 kHz

Seap JRAHR LHz
Sweap 4779 ms (1201 prsd

Srare JRUARE [Hz
shies BN 180 |4z

seop ZDA0H Hz

LB 388 kHz Swoap 477.9 ms 1281 prsd

Herkar  Tracs Tsga % Asg

Anpl Tul

Harkar Tracs

Trea ¥ Rsg RAeplituge

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81
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Spurious emission (Conducted)
IEFES02.11b, 11Mbps, PNO

Tx 2462MHz
30MHz- 1GH:z 1GHz - 5GHz
T Agikent # Agient
Hirl 5413 HHz Hkr2 4924 GHz
Ref 17 dBpl aHzien 10 4B 3218 dBpll | fef 167 digal siteen 18 dB 46,64 <Bpl)
aPeak sFaak
Loa Lea T T T T T
14 18
o db/
| |
I} ] 1 1 || | ! 2
823 N 623 ?
Bl Bl A ‘L
Lafiv Por Py . 5 r——— A Lafy _..n....u-:...J B P i T P
sl 52 51 53
Start 308 MiEz Stop L0008 @ GHz [ Seare 1 AR GHz Stop 5008 GHz
sRes BH 108 Hz syBH 388 kH= Sneap 9277 nn (1261 pes) | eBes BH 109 kHr AYEH 308 kHr Sweep 82,3 ms (1281 pes)
Firkar  Trace Tyew A A Amplituds [Rarke Trace Trpe 5 Fsii A btuds
1 3n Frag 581.3 FHz 32,18 dBuY i o Frog 2.6 iz 102,29 gl
T [« 2] Freg 4,824 GHy 40,64 &yl
5GHz- 10GHz 10GHz - 15GHz
- Aglent - Aglent
Hkrl 7363 GHz
Raf 187 dBpV sHeten 18 JE 33,82 dBpl | Ref 187 d8gl sHttan 18 dB
wPeak ek
Loa Lea T
14 L]
&8/ 4B/
] o
g2.3 N k]
' T dBwll 1 1 T m
Lafv " e et = i st i i | Lk MMW : ! b it
51 52 51 52 | | | [
Start 5008 GHz Stop 1A.BEE GHz | Start 164086 GHz Step 15008 GHz
aRas BH 198 iz sWEH 308 kiz Srwap 77,9 ms (1291 prs) | *Bes BH 109 ki sNEW 308 kHz Swenp 4779 ms (1291 prs)
Har kar Trace Type A s Amplitude Marker frace Tipe K Pl Ampliude
1 Leh] Frag T ie) B 0,82 J0
15GHz - 20GHz 20GHz - 25GHz
¥ Aglent i Aglent
Ref 187 d8gal sFitten 18 dB Ref 167 dgll wfittan LB A8
gk sPaak
Lea Lea 4 I
18 || i 18 1
B/ 1 B/ 1 1 I
ol ol ] | |
423 923
dBull dBpll ==
“MW% e MM RIS Lt T PR
Lafv a1 T T | e Lafv T T T T T
51 52 51 52
Seart 108G GHz Stop S0P GHE | Searr 20009 GHz Step 20.80% GHz
23 BH 100 kHz *VEH 308 kHz Sweap 4779w (1281 pes) | fles BH 108 kHz «\EH 108 kHz Sweap 4779 s (1281 pes)
Harker  Trace Typa K Fothe Amphude Marker  Trace Tips K Fuihy Alpbude
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Spurious emission (Conducted)

IEEES02.11g, 12Mhps, PNO

Tx 24120[Hz
30MHz - 1GHz 1GHz- 5GHz
T Aglet T Agler
Hkrl 2417 GHz
Rt 1687 dig siiteen 18 8 Ref 1687 dgl sifiteen 18 B e dBpll
P eak sPeak 1
Lea Leg
18 18
dB/ | dB/ il |
n . I
TEL TEd |
dbpl dbpll T 2
Lafw ST T | T ey e L v I IE LT ——-—— B N S —
51 52 51 52
Ssart 308 MHz Sop LW @ GHz | Start LGB Ghz Stop 5.009 GHz
sRos BH 188 kHz VEH 308 kHz Sweap 9277 ma (1281 pes) sfas BW 108 kHz aVEH 108 kHz Sweap 3823w (1291 pes)
Marker Trace Type ¥ Puiw Amphbde Marker Trace Tvpw X Peetw Amphbrude
1 e Frag 2,417 GHe 96,086 dEyll
F <3 Frea FOE T 30,27 iyl
5GHz- 10GHz 10GHz - 15GHz
- Aglent © Aglent
Ref 187 digl shitan 18 dB Ref 187 digl whittamn 18 dB
Peak oPeak
Log [£]
1B 1n
a6/ i/
o o
761 TB1
dBpll 1 T 1 dBpll | 1 T 1 1
[T T S E— S i e Lafw MMMWW%M
51 52 | 51 52 | |
Seart SEB Gz Stop 14853 GHz | Start L8EBE GHz Stop 15,8883 GHz
sRas BH 109 kHz SVEH 338 kHz Swenp 4779 ms (128] pes)  sRes BH 189 kKr o\EH 338 kHz Swenp 4779 s (129] oes)
Marker  Trase Tipe K Pols Amplde Marker  Trase Tpe K Poils Amphride
15GHz - 20GHz 20GHz- 25GHz
w Aglent = Aglent
Ref 187 dggl sfiteen 10 4B Ref 107 d2gl sfittan 10 dB
Paak s¥aak
Lea Lea
18 1 18 1
B/ ] B/ ]
o ol
JE1 JE1
fﬁsu R ——— T S e—— - fﬁsu e T ! I e T e e
ghy 1 1 f afv 1 1 1 1 1
51 52 51 53
Srart 15,00 Gz Stop JHMBA GHE [ Start SHEEM GHr Stop 2o GHE
»Eos BH 108 kK WYEH 08 kHz Sweap 4779 ms (1281 prs) | eBes BH 108 kHz wNEH 108 kHz Sweap 4779 as (1281 ges)
Marker Traa Typa X Fiiis Rupktuda Marker Trasa Typa X Fuity Anpktuda
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Spurious emission (Conducted)

IEEES02.11g, 12Mhps. PNO

Tx 2437MHz
30MHz- 1GHz 1GHz - 5GHz
= Agl ¥ Agilen
Hkrl 2438 GHz
Ret 107 dil sfitten 10 4B Ret 107 d8l sfitten 10 4B §5.3% 4Bl
iuak P eak L
Lea T 1 T T 1 Lea T 1 T T |
18 18 1 1 1 1
B¢ | | | B/ | | | [ [
| B
1] o
754 754 I
dBpll dBpll T 3
Lafv [ - —— T [l [E T ve— I RS Rl RIS L.
51 %2 51 52
Start 300 MMz Stop LOHR @ GHr | Start 1088 GAz Stop 5008 GHz
sfius BH 108 kHz aNEH 308 kHz Sweap 9272 ma (1201 pes)  (eRes BH 1088 kkz A\EW 308 kHz Sweap 2.3 mn (1291 pes)
Marker  Trige Trpe % Fare Apbtude Marker  Trige Type ¥ B Anpbtude
1 3 Frug 2.438 GHz 35,39 sByll
F4 [ ) Freg A 674 GHx 37,54 gl
SGHz- 10GHz 10GHz - 15GHz
& Aglent % Agient
R 187 2l wfteon 18 4B Raf 187 d2pl wftean 18 dB
eak eak
Lo T T T 1 1 Leg 1
18 18
B/ B/
o o
154 54
Bl 1 1 t t t dEpl t 1 ¢ t : —
O " T e i
B s i T B P i : ] 1
31 = | 31 =2 |

Seart SRR GHz

Stop 10009 GHz [ Sware 100003 GHz

Step 15008 GHz

allas BH 100 kiz s\EH 33 kHz Swenp 477.9 ms (1201 pes) | eBes BH 100 ki SWEH 308 kHz Swenp 477.9 s (1281 nes)
Marker frace Type K fuis Anphbide Marker frace Tipe K Pt fAmphiude
15GHz - 20GHz 20GHz - 25GHz
i Aglent i Aglent
Red 167 digll shitten 10 dB Ret 167 dggll sfitten 10 dB
aak oPeak
Lea Lea
10 3 18 |
dby/ || dby ||
o | o | | [
754 754
:;::I Pttt o 1t i A it i :S;: #M‘HMMW -n-—"""""'“"-www
51 52 51 52
Srart 15,008 Gkz Stop 20RO GHz [ Sware 0BG GHz Step 25,08 GHz
shos BH 100 kH= SVEH 108 kHz Sweap 4779 ms (12081 pes)  [eBes BH 100 kH= sVEN 308 kHz Sweap 477.9 ms (1291 pes)
Marker  Trage Trps K Fuihe Aupbide Marker  Trage Type K Fohi Ampbude
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Spurious emission (Conducted)

IEEES02.11g, 12Mbps. PNO

Tx 2462MHz
30MHz - 1GHz 1GHz- 5GHz
= Agh i Aglent
Hkrd 4924 GHz
Ref 167 dig sfitten 18 4B fet 160 doga sfiteen 18 48 27496 dBwll
sPaak sPeak 1
Lea T 1 Lea T T T
18 4 ! ! ! 18 : I ! !
dB/ 1 | db/ 1 | |
— h —
1] i}
I57 FE I
dBpll dbpl) 1} T
Laf FRPPSTTgRl NSRRI Y ¥ ol - ———— —a— Lafv et — b m&.—q)"‘”""\-u—r-“'r“—*"‘h-v__._---n.ﬁ
51 52 L 51 52
Start 300 MMz Stop LGHR @ GHz | Start LaRB GAz Stop 5.808 GHz
shos BH 108 kHz WNEH 108 kHz Sweap 9272 ws (1281 prs) | oRles BH 188 ke wVEH 208 kHz Sweap 3823 ag (1291 prs)
Marker  Trace Tipe T Anpbiude Marker  Trace Type X Fki Anphlude
1 3 Frag 2,457 GHz 35,59 &l
2 L% ) Freg A.02d My 27,96 dEpl
5GHz- 10GHz 10GHz - 15GHz
£ Aglent 4 Aglent
Ruf 187 d2pi sfirean 18 4B [Fiof 1&7 dBpd wfrtan 18 B
eak Feak
Leg fLog
18 14
dB/ I I B ] ] I
1] o
% &
T O B i e L B e T ) i R— .
31 2 | | I 1 52 [ |
Start SARN Ghz Stop 10003 GHz  [Stare 100088 GHz Seop 15808 GHz
sfes BH 108 kHr sWEH 308 kHr Swenp 4779 ms (1291 pes)  [*Res BH 188 MW=z =WEH 380 kHz Swawp 477.9 ms (1201 pis)
Marker frace Tepe K fuis Amphude Harboar Trape Fypa o s Faplitusa
15GHz - 20GHz 20GHz - 25GHz
© Aglent i Aglent
Ref 187 digl sitten 18 dB Ret 187 d2gll sfitten 18 48
wPaak Feak
Lea Lea
18 18
4B/ | | dB/ ) }
1]} ] 1] | [
157 i
:ﬁ;u e T s T A e T F PR :E;U i e e PR e M
af T T 1 T i af T T T T i 1
51 53 51 52
Srart 19,00 GHz Stop SO0 GHr | Seart 2000 GHz Step Z9.0 GHz
sfios BH 100 kHz A\EW 338 kHz Sweap 4779 s (1201 pes) | eRes BH 100 kiz sWEH 398 kHz Sweap 477.8 A (1291 pes)
Markar Traca Tipe X Fuis Amphiude Marker Trace Typa X Pk Ampbrude
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Spurious emission (Conducted)

IEEES02.11n (20MHz)(400ns), MCS0, PN?

Tx 2412MHz
30MH:z - 1GHz 1GHz- 5GHz
T Agilent T Aglen
Hkrl 2417 GHz
st 1087 dBl sfrten 10 dE et 187 doga sfitten L0 4B H5.05 4Bl
aPeak sPeak 1
Log Lea
1a 18
o dB/
I
i} o
7.5 JES || s
Bl dBpll R —
[ "0 v wreareramee P rraprer—.r e e— ] I ] | e """—H‘—'*‘-—"-w—.-.-._-..-.-.--ru-x-..
51 52 51 52
Start 300 MKz Stop LOHB @ GHz | Seart 1080 GHz Stop 2.008 GHz
aRes BH 108 kHz sWBH 308 kkz Sneap 9072 ma (1201 pes) [ sRes BH 1080 kHz aNEH 3018 kHz Sweap 323 ma (1291 pes)
Flar bar Trucs Tyis % R Raplitude Pt ke Trace Tipe X i Auphude
1 S Frag 2,417 BHz 96,49 Byl
2 e Freg A.024 Bz 31,59 gl
5GHz- 10GHz 10GHz - 15GHz
# Aghent i Aghent
Ref 187 d2l sfirtan 10 48 Ref 187 2l sfittan 18 4B
eak eak
Log Lo
18 18
dB/ dB/
o o
jg.ﬁu jg.’&u
* | 1 1 | | " | 1 1 | |
P g T Ty
I T v P e L e s ot T N P —— Lafy BRSSP i ! “
51 52 | 51 53 | | |

Seart SN GHz Stop 19063 GHz

Sare 160008 GHz

Stop 15,008 GHz

s2es BH 100 khz SVEH T8 kHz Sheap 4779 me (1291 pes) | sRes BH 109 kHz SYEW 390 kHz Sheap 4779 ms (129] pes)
Marker  Trace Tipe K Puls fmplwide Marker  Trace Tipe K Foils fAmplwde
15GHz- 20GHz 20GHz - 25GHz
= Aglont % Aglent
Ret 187 Sl shtten 18 JE Ret 187 dpa) sAtten 18 J8
sPeak wieak
Lea Leg
18 18
dB/ dB/
o o]
5 JES
il .M.,_...m-wm._.. ..,-..-.I...... - W-m—-—-—-u.; —rh —— dpl Mﬂmwmﬁ“’"
LaAy T T Lafw 1 1
51 52 51 53
Srart 15,008 GHz Step 000 GHz | Srart 20008 GHz Stop 5.0 GHz
sHas BH 1009 kHz VEH T8 kHz Swenp 4779 ms (1291 pes) | sRos BH 109 kHz NVEH 308 kHz Segan 4779 ms (1291 pes)
Harker Trace Typs K Fube Ampbude Mar ke Trace Typs K Foihi Aupbude
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Spurious emission (Conducted)

IEEES02.11n (20MHz){400ns), MCS0, PNO

Tx 2437MHz
30MHz - 1GHz 1GHz- 5GHz
T A ¥ Agler
Hkrl 2438 GHz
et 187 d2g siitten 18 48 et 187 d2g wiitten 18 4B 5 06 gBpll
wPeak sfeak i
Leg Leg
18 18
B/ | B/ I 1 ]
_II
o 1] 1
761 761 |
dBpl dBpl T ]
Loy | P ] [Lefv B N S il nia L SRSRRE S,
51 32 51 52
Grart S MRz Stop LAHE @ GHz [ Start 1988 GHz Stog 5,008 GHz
shos BH 108 kkz WEH 308 kHz Sweap 9277w (1591 prs) | eRes BH 188 kkz «UEH 308 kHz Sweap 3823 s (1281 prs)
Miar ke Trace Type ¥ Pxiw Amphbide Miar ke Trace Type ¥ Fxiw Ampbtude
1 B Frag 2,438 GHz 36,06 dEull
Fi (%3] Freg AE74 Gy 20,07 gl
5GHz-10GHz 10GHz - 15GHz
& Aglent # Agient
Ret 167 dggal sfiteen 10 4B Ret 187 dgasl sHtton 10 4B
eak eak
Leg Leg
18 18
i/ . a8 !
o o]
i)
dBll T L | 1 1 | | L |
[Py — I silhalicim, LaAlu M-MM :
5 52 - | T T 1 1
Sart CAOR Gz Step 1008 GHz | Start 10.800 Ghz Step 15,008 GHz
sfies BM 100 khx SUEM 300 kHz Sweep 477.9 ms (18] pes) | *Res BM 169 kHz SVEH 308 kHz Sweep 477.9 ws (1201 ps)
Marker frace Tepa ¥ Puis Awphude Marker Trace Type K Rk Amphtude
15GHz - 20GHz 20GHz- 25GHz
* Aglent w Aglent
Ret 167 dogal sifiteen 10 48 Ret 167 dogal sifiteen 10 48
eak eak
Leg Leg
18 4 18 4
dB/s dB/s
1 T
1] o
761 761
:B:U VRIS =Y P MWW :B:I.I e e T e Y i ot
afv | H ¥ I I Y afv | 1 | | | | I
51 53 51 53
frart 15,008 Gz Stop SHMOE GHz | Srare SOHE GHz Step o.M GHz
sRos BH 109 kHz SVEW 338 kHz Sweop 4779 ws (1291 pes) [ =Res BH 189 kHz a\EW I8 kHz Sweap 4779 s (1291 oes)
Mar ke Tracu Tipe K Fuhe Ampbride Mar ke Trace Tips K Fxbe Ampbudi
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Spurious emission (Conducted)

IEEES02.11n (20MHz)(400ns), MCS0, PNO

Tx 24620MHz
30MHz - 1GHz 1GHz- 5GHz
o Agilent T Aglent
Hirl 2467 GHz
feat 107 dEalf firen 10 dE Ref 187 digl siitten 18 df SE.05 dBull
aPeak sPeak 1
Log Lea
1a 18
&8/ db/ ]
| |
1] o Il
761 Tl |
il dBpll +
LgAw - F——— Lafy et e — b --*Wh"“"mh‘——'“""'"-ﬁ-
i 52 51 82
Start JH.A MHz Siop LOAB @ GHz | Seart 19AB GAz Stop 5008 GHz
sfes EH 188 HHz sWEW 388 kHz Sweap 9272 me (1201 pra) | *Res BW 108 kHz NEH 308 kHz Sweap 382,73 ms (1281 pes)
Markar  Tracs Tyee A R [T Marker  Trace Tipe X Ruig Anpblude
1 @ Frag 2957 EHz 96,88 @I
z L% 5] Freg A 02d GHy FLRTRE M
5GHz - 10GHz 10GHz - 15GHz
o Aglent i Agllent
Ref 187 dEpl wfitean 18 dB Ref 187 dBpY sHrren 10 4B
"Feak "Feak
Leg Log
L] 18
dB/ \ B
o ol
jg'l'u 33‘.1«;
[P S PR R PR S I i R R A e e et Sl M = St
3l 52 | | | [ [ | 31 52
Start SR GHz Stop 19,088 GHz Srare 10088 GHz Srop 150088 GHz

shes BH 100 kHz SWEH 308 kHz Sweep 4779 ws (1291 prs) | aRes BH 180 iHz *UEIH 308 kHz Sweap 477.9 ms (1201 prs)
Marker frace Type K Poils fAuplrude Harkar Trace Typa ¥ Mds faplicuda
15GHz - 20GHz 20GHz - 25GHz
¥ Aglent = Agient
Rt 107 dipll sfitten 18 dB Ref 167 dEpll *fitten 18 4B
#Peak sFuak
Leg Lea
] ! 18 1
B/ | B/ ]
il 1]
7Bl JE1
dBpl) PRI I . P dpll PR = PR T —— I T WL T P P
Lafv t 1 | T t t Lofv t 1 t t t t
51 52 31 52
Seart 15,800 GHz Step SO GHz | Seart 0000 GHz Step 20,008 GHz
shaos BH 100 kHz sVEH 108 kHz Swenp 4779 ms (1291 prs) | sRes BH 100 kHz *VEH 309 kHz Sweap A77.9 w5 (1291 pes)
Marker Trae Typa X Puehi Auphrude Marker Trace Type ¥ Pt Amphude
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Spurious emission (Conducted)

Band Edge compliance

IEEES02.11b, 11Mbps, PINO
Tx 2412MHz Ix 2462MHz
£ Agient & Agient
Hikrl 2412 75 GHz Hkrl 2.462 @ Gz
Ref 187 dfgl sAttan 18 dB G782 dBpll | Ref 187 420 sfteen 18 dB 181.9% 4Bl
#eak L gk
Lea 1 Lea i /-— '?‘\ !
18 f'wa | 10 - S \
B¢ S A db/ 1 {
/ { 7 1
1 1 . Y
| \ ey "
174 e (828 [ 1
dEiwll M t i t Bl e R i t t
Lofv e e e e AR A | T t 1 Lafiy I MMM,L__;
51 52 | | 51 32 | [ | [ [
Geart 2330 B9 GHz Stop 240 08 GHz | Seart 2449 B0 GHz Srop 2540 8 GHz
sfes BH 189 kHr sVEH 398 kHz Svewp 9.6 ms (1291 pes) | efes BH 189 kir oVEH 338 kHz Sriekn 9.6 ms (1291 pes)
Marker frace Type K Pl Amplude Marker frace Type X fouls fAmphude
i on Frag &4L2 76 GHz 47,09 Ml L o Frag 2,852 U8 GHz 131,99 Ay
<+ Frug Z.890 BB GHz 45,91 Byl ] [+ ) Frag 2,433 5B GHz 34,85 Byl
3 <33 Frug 2500 B8 GHx 3082 Byl
L] (% +] Freg 2.0090 @A GHz 47,20 @y
TEEES02.11g, 12Mbps, PNO
Tx 2412MHz Tx 2462MHz
= Aglent = Aglenl
Hirl 2.415 75 GHz Hikrl 2465 75 GHz
Paf 187 di siiteen 18 dB G008 dBwl | Ret 187 dS sfitten 18 48 S5.07 dBwll
Weak é wPeak
Lea z T Leg 1 vy
I | | .J-u/\-lhl I.I. u*q 19 | _ll-u- - ..v'||
B/ I I M B/ ] I
FEY v
1 I R - L - +
2 | | | y b Y .#'M l-'-_‘“ 2 1
o 1 ] | ! 1] !
?E.'.u J'B.BU
db ; abp
LaFu mwmwmﬂn—m"ww&j‘ LaRu Mmmm—
51 52 51 52
Start 2350 B9 GHz Stop 2458 B GHr | Srart 2448 Ba GHz Seop 2548 B3 GHx
sius BH 188 khHz SVEH 388 kHz Sweep 96 ms (1291 pes) | eRes BH 188 khz “NEM 308 kHz Sween 9.6 ms (1291 pes)
Marker  Trace Type X R Apbtude Marker  Trace Tope X Raid Ruphlude
1 o Frag 2,415 7% GH; 96.88 Syl 1 ¥ Frag 25 75 GHz 95,77 dull
2 o Freg 2.0 BB GHz B6.07 iyl ¥ L= ] Frog .89 &0 GHz 59,20 iyl
3 [+ Freg 2,530 @A OHz 52,30 Ml
q =33 Frig 2,797 58 GH, 55,16 SEull
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Spurious emission (Conducted)

Band Edge compliance

IEEES02.11n (20MHz)(400ns), MCS0, PNO

Tx 24120MHz Tx 24620MHz
T Aglent & Aglent
Hkrl 2.415 75 GHz Hkrl 2465 75 GHz
et 187 dBll siitten 18 48 S6.4F dBpl | Ref 187 dip sfirean 18 dB %6.24 dBpl
sPeak 1 ek 1
bl s Lea o A, I
L I il w sl W il ¢ aash. |
[T | | I &/ - | |
T 1 )l’ T
I v_,ﬁj ey J“,.J \"vu%
1] | | |
A 7 B2 WMW
dBull | t 1 dbipll | | T T
i [ M |
Ly e —— Lafy o T
51 53 il 5
Start 2330 B0 GHz Stap 2430 B3 GHz | Start 2498 B9 GHz Sreop LG4H B8 GHz
*hes BH 109 kHz WEH 388 kHz Sweep 9.6 ms (1201 prs) | *Hes BH 108 kHz VEH 398 kHz Srreep 9.6 ms (1281 pes)
Marker  lrace Trpe K s Auplwde Marker  lrace Type K Pl fuplde
| o Frag 2415 75 GHz 45,42 @yl 1 o Freg 255 PR Gz 96,24 gl
z 3 Frag 2488 BB GHx 67.22 Byl z [} Frag 2.433 5B GHr 56.78 Byl
3 & Frug 2598 @8 GHe 54.54 Bull
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Power Density
Test place Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date Date 2011/1/6
Temperature / Humidity Temperature / Humidity 21deg C. . 32%
Engineer Engineer Alkio Hayashi
Mode Tx
[ IEEES02.11b, 11Mbps, PNO |
Ch. Freq Freq. Reading Cable | Atten. Pesult Limit Margin
Loss
[MHz] [MHz] [dBm] [4B] | [4B] [dBm] [dBm] [dB]
2412 241097 -8.81 1.25 0.97 241 8.00 5.59
2437 243724 -12.53 1.25 9.97 -1.31 8.00 231
2462 2461 .96 -9.09 1.25 9.97 2.13 8.00 5.87
IEEES02.112 130Mbps. PNO |
Ch Freq Freq. Reading Cable | Atten. Result Limit Margin
Loss
[Miz] [MH] [dBu] [@B] | [@B] | [dBm] | [dBm] | [dB]
2412 2419 49 -19.59 1.25 9.97 -8.37 8.00 16.37
2437 2420 49 -15.71 1.25 9.97 -4.49 8.00 12.49
2462 2458 85 -15.94 1.25 9.97 -4.72 8.00 12.72
[ IEEES02.11n (20MHz)(400ns), MCS0, PNO |
Ch. Freq Freq. Reading Cable | Atten Fesult Limit Margin
Loss
[MHz] [MFz] [dBm] [4B] | [dB] [dBm] [dBm] [dB]
2412 2419.21 -1536 1.25 9.97 -4.14 8.00 12.14
2437 2444 35 -15.58 1.25 997 -4.36 3.00 12.36
2462 2465.05 -14.37 1.25 9.97 -3.15 8.00 11.15

Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401



Test report No.

: 31HE0196-HO-A

Page : 53 of 59
Issued date : April 11, 2011
FCCID - A98-PUL1905
Power Density
IEEES02.11b, 11Mbps, PNO
Tx 2412MHz Tx 2437MHz
7 Agient R T % Aglent R T
Hirl 2418 965 BHz Nkrl 2437 248 GHz
Ref 18 dim Ateen 29 dR 8,31 dBn [Ref @ dBn ftten 10 4B -12.53 dBm
sPaak Healk
fLoa ng "
o | | | | i | I | | | |
e/ : 46 ‘*_'J‘_,...-w--‘vw-""'“i‘"«u«.-.-.
J/M *M""*- x"'/ all ‘K‘O“\H
i
Laf L \'x'*.ﬂ t 1
1 52 51 52
M3 Faf 43 F3
AR AR
Erin | £
IFTus FTun
SHp SHD
-, T = Cantar 24370 G40 GHz - Span 18 NHz
Center 2112 BR Gz Saan 18 Mz e B 38 bz WEH 169 kHz sSusep 608 5 (1201 pis)

"Res EH 30 kHz WIEH 198 KHz

=iwesp G095 (1281 pts)

Tx 2462MHz

B ——————

4 Aglent R T

Aiten 18 dE

Log 2
: .--"’“'.--'""‘""'"Jdu' o

L i

)
M3 F3

E(fx
FTun
SR

[Center 2462 @80 GHz

fies BH 38 kHz “WEH 180 kHz

Span 18 MHz
@Speap GBE 3 (1201 prs)
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Power Density
TEEES02.11g, 12Mbps. PN9
Tx 2412MHz Tx 2437MHz
4 Agient R T 4 Aghent R T
Hkrl 2.419 4853 Bz Hkrl 2429 4853 BHz
Fef =10 dEmn Riten 10 JE 1959 dBm Ref =18 dEmn Riten 18 dE 15.71 dBm
wFeak I Feat ‘é.
JLog 5 Lo anhidn s AAANRA oy Bt b s AA T
b | - - ] - IR LIAARARARMAIO D g LA np A0 An AN
! E . [ 1 LR TR -'lll"'ﬁ-".l'\ AR | AR WA A A 'N'I g f ¥ i .“. Y ¥ 1I
T — T P —T—T—T— 1"
I W ' '
i )
a | = |
31 52| |LJ 2
HI F3 1 F5
AR
£l | £
IF T IF T
=1 ] 1]
Cantor 2417 OB z f.-paﬁ % MHz |Conter 2437 08 z f.-paﬁ & MHz
C 412 @i GH 1% MH 437 B GH 1% MH;
sfies BH 30 k2 o\BH 188 kHx wiwesp GOH 3 (1201 prs) [oRes BH 38 kHz oBH 188 Mz wimesp GOH 3 (1201 prs)
Tx 2462MHz ey
% Aglent R T
Hkrl 2,458 658 GHz|
Fet -18 dBm Ftten 10 48 -15.94 dBm
#Feak [ T T 2 T T
o TP PR PP S 0 TR PO, PR e vy
T PR W A AL AT TRV A AU,
B | | W |
T '
Laf |
51 521
H3 F5
AR
E(in
IF Tum
Inp
Center 2462 @00 GHz Span 18 MHz
afes BH 38 kHz aVBH 188 kHz wSwesn GOB 3 (1201 prs)

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No. : 31HEO0196-HO-A

Page : 55 of 59
Issued date : April 11, 2011
FCC ID : A98-PUL1905

Power Densitv

IEEES02.11n (20MHz)(400ns), MCS0, PN?
Tx 2412MHz Tx 2437TMHz
“ Aglent R T i Agient R T
Hikrl 2419 Z18 @ GHz Hirl 2444 358 B GHz
[Ref —10 dEm Atten 18 4B -15.35 dBn [Ref -18 dEm Atten 18 4B -15.58 dBn
iPeal; .:3 1Peak '6
o gt | P g g o P | g g s g
bt ! { | bt f [} |
1 T i i iy i T T T T 1 T T T
v L W
\I I. ",1 i
o | A | I } | | } ']
I N o “u\l
I afy
) W 3l B
M3 F3 {3 F3
AR AR
£(f £in
IF Tum F Tun
Snp SHp
Center 2412 090 B GHz Span &1 NHz |Center 2437 630 B Ghz Span {1 HHz
shies BH 38 kHz /BH 188 kHz wSuoap TOH 5 (1201 prs) |eRes BH 38 khz oJ/EH 184 kHz sSupap 700 5 (1201 prs)
Tx 2462MHz -
& Aglent R T
Hkrl 2.465 845 @ BHz
[Fef =18 dEm Ateen 19 4B 14,37 dBm
WPk
Log Y Y e e T PR JlMIl.U.,lM"'i'W'T“J by,
4B | ll'l'l |
FI;. 1 1 1 1 . 1 1 1 -
H "I'u
Jvu_n'-’ u“
gt
51 52
M3 FE
HA
E(f
F Tum
SHp
mnter 2467 @80 @ GHz Span 21 MHz
Res EM 39 kHz EH 188 kHz swaen 708 5 (1281 pis)

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No.

: 31HE0196-HO-A

Lo

ML 52

Conter 24k DA LHz

g BH 308 kHz

Occupied Bandwidth
126766 MHz

oUEH 1 MHz

22575 Hz
7.925 MHz®

Tranzmit Fraq Error
W dE Bandwidth

Span 0 HHz

Swoep 184 ms (1201 pr=d
Occ BN X Pwr S X
»dB -G08 42

Page : 56 of 59
Issued date : April 11, 2011
FCCID : A98-PUL 1905
99% Occupied Bandwidth
IEEES02.11b, 11Mbps, PNO
Tx 2412MHz Tx 2437MHz
7 Aglent R T % Aglent R T
Bef 16 dBm Fiten 20 d& [Fef @ dEn Riten 10 dB
Ly ] Il"'-.lru | | T T T
g —r . og T =l e T
i | Y T | 19 | [ g | [
dBs | P | | =, | | AE | |~ | ~ |
"'a:{ q\“\ /'/ \-\
I N [ A
e aitil [ e’ | [ W g A
gt | o
b sz bt 52
enter 2417 @80 GHz Span 3@ MHz [Center 2437 090 GHz Span 3 HHz
ikes BW 300 KMz siBH 1 HHz Swaep 1B ms (1281 pts) |wRes BH 308 kHz BN 1 MHz Semep 1M nms (1281 pis)
Occupied Bandwidth v W # Pur 508 ¢ | Occupied Bandwidth Occ BH 2 Pur 504
12 6866 MHz L 12.3514 MHz A -G &
Transmit Fregq Error  L03H kHz Transmit Freq Error  -17.217 kHz
W dB Bandsidth B0 T MHz w dB Bandwidth EARG MHzE
Tx 2462MHz -
- Aglend R T
I'-:f" 18 éBm Atten 28 4B
L)l
18 | I | e Tt | |
AR/ [ [ e e | m“,“h‘ |
! _;'*/ "\\
e 1 I

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No. : 31HEO0196-HO-A

Page 157 of 59
Issued date : April 11, 2011
FCCID 1 A98-PUL1905
99% Occupied Bandwidth
TIEEES(2.11g, 12Mbps, PN9
Tx 2412MHz Ix 2437MH:z
% Aghent R T % Aglent R T
[Fef 8 dEm Fiten 18 48 :" @ dEm Atten 10 4B
I;:T”' —}JWW"‘"M“‘\ et u.;"n ! : -_-,fw*‘wﬂ—;?{_. | |
1w | ! | 18 | | | I | | | | |
1B/ | | | _’J(J " | | B I I ,:” ! I I \‘L I |
iy L . ' d Ik T -
g =2
Ml sz Pu sz
anter 2417 B8 bHz Span 50 MHz [Center 24357 B8 GHz pan 58 HHz
ses BH 510 Kiz WEH 15 Mz Sween 104 ms (1201 prs) [WRes BH 510 kHz sWEM 1 Mz Sweep 104 s (1281 pts)
Oecupied Bandwidth pec BH % Pwr w00 ¢ | Occupied Bandwidth Occ BN X Pwr SO0 T
17.1563 MHz HdB G095 17.0983 HHz wdB o690 dE
Transmit Fraq Error 12090 kHz Tramemit Fragq Errar EGED kHz
« dB Banduidth 16585 MHzx x dB Bandwidth 16,510 Miz*
Tx 2462MHz -
& Agient R T
Fet 8 |::Hn I'—'l_re'\ 18 d:_i i i i
":” | | Wn«_ﬂh‘w—ﬂwﬂw‘b&
1w | | . ! ! S !
dB/ | W I . — 1
. ! | | T e,
Tl | | | |y
Lafhe |
M sz | |
Center E06F O GHz Span 50 FHz
WRes BH SL0 Kz WUBH 15 Mz Swenp 104 ma (1201 pts)
Occupied Bandwidth Dee BH % Pur 5009 ¥
17.3954 MHz wd8 6.0

24577 kHz
16,455 MHzx

Transmit Freq Error
wx 48 Banduidth

UL Japan, Inc. SHONAN EMC Lab.

1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN

telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No. : 31HEO0196-HO-A

Page : 58 of 59
Issued date : April 11, 2011
FCC ID : A98-PUL1905

99% Occupied Bandwidth

IEEES02.11n (20MHz)(400ns), MCS0, PNO

Tx 2412MHz Tx 2437MHz
T Agient R T T Agient R T
[Fei @ dBm Atten 18 46 [Fei @ dBm Atten 18 46
13 13
i N " sl i " iy I S S -
i ! 46 [ h
! | ;, K " e I I | =T ! |
! I e Pon _ Ll ! I I | | ek s ;|
W a ’ 1""'*'\”-, } e [ ' [ [ [ [ ' e
ILafte ILafte
el 52 ML 52
[Canter 2412 B9 BHz Span 58 MHz Center 2437 0 GHz Span 58 MHz
Res BH 510 kHz sUEH LG MHz Fwoen 184 ms (1281 pisd [oRes BH 510 kHz sUEH LG MHz Fwoen 184 ms (1281 pisd
Occupied Bandwidth occ BK % Pwr 5909 1 | Occupied Bandwidth fcc BH X Pwr 5369 1
17.7918 HHz L 179164 HHz L
Transmit Fraq Error 5637 kHz Transmit Fraq Error  -25.821 BHz
¥ 4B Bandwidth 17,484 Moz ¥ 4B Bandwidth 17.515 Mz
Tx 2462MHz -
= Aglent R T
[Fef 8 dBm Fiten 18 dE
seerie [ ! & . - -
Lo +{"‘"-\r""""-rwﬂ"':‘1-"'k§{_ 1 !
1w | ! 1 u } !
. N I |
Lo |
ML _J
[oanter 2 A6 @l GHz Span Si MHz
sfies BH S8 Hz wIEH 1.6 MHz Seeap 104 ma (1281 prs)
Oecupied Bandwidth Dec BH 7 Pur G280 ¥
17.9571 MHz ¥ emadm
Tranemit Freq Errar 15445 kHz
% 48 Bandwidth L7504 MHzE

UL Japan, Inc. SHONAN EMC Lab.
1-22-3 Megumigaoka Hiratsuka-shi Kanagawa-ken 259-1220 JAPAN
telephone: +81 463 50 6400 / facsimile: +81 463 50 6401




Test report No.

: 31HE0196-HO-A

Page 159 of 59
Issued date : April 11, 2011
FCC ID 1 A98-PUL1905
APPENDIX 3: Test instruments
EMI test equipment
Control No. Instrument Manufacturer Model No Serial No | Test Item | Calibration Date *
Interval(month)
SCC- Coaxial Cable& Suhner/Suhner/TOYO  [RG223U/141PE/NS4 (-/0901-271 CE 2010/04/02 * 12
C9/C10/SRSE-03 | RF Selector 906 (RF Selector)
SLS-05 LISN Rohde & Schwarz ENV216 100516 CE 2010/02/19 * 12 *1)
SAT3-06 Attenuator JFW 50HF-003N - CE 2010/02/06 * 12 *1)
SOS-06 Humidity Indicator A&D AD-5681 4062118 CE 2010/02/17 * 12 *1)
SAF-06 Pre Amplifier TOYO Corporation TPA0118-36 1440491 RE 2010/03/09 * 12
SCC-G03 Coaxial Cable Suhner SUCOFLEX 104A  [46499/4A RE 2010/04/16 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2010/05/27 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2010/08/17 * 12
SOS-05 Humidity Indicator A&D AD-5681 4062518 RE 2010/02/09 * 12 *1)
STR-03 Test Receiver Rohde & Schwarz ESI40 100054/040 RE/CE 2010/07/21 * 12
SIM-10 Measure PROMART SEN1935 - RE/CE -
COTS-SEMI-1 | EMI Software TSJ TEPTO-DV - RE/CE
SAT20-01 Attenuator(abovelGHz) Agilent 8493C-020 74889 RE 2010/12/15 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2010/12/15 * 12
SAT10-04 Attenuator(abovelGHz) Agilent 8493C-010 74863 RE 2010/12/15 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2010/03/29 * 12
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2010/03/02 * 12
SCC-G17 Coaxial Cable Suhner SUCOFLEX 104A  |46291/4A RE 2010/03/02 * 12
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2010/02/06 * 12 *1)
SAT6-03 Attenuator JFW 50HF-006N - RE 2010/02/06 * 12 *1)
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2010/10/15 * 12
SCC- Coaxial Cable&RF Selector | Fujikura/Fujikura/Suhner [ 8D2W/12DSFA/141P |-/0901-271 RE 2010/04/02 * 12
C1/c2/c3/c4/C5/ /Suhner/Suhner/Suhner/ | E/141PE/141PE/141P (RF Selector)
C10/SRSE-03 TOYO E/NS4906
SLA-03 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108- |RE 2010/10/15 * 12
A 0901
SAEC-03(NSA) | Semi-Anechoic Chamber TDK SAEC-03(NSA) 3 RE 2010/09/13 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 | AT 2010/11/16 * 12
SAT10-06 Attenuator Agilent 8493C-010 74865 AT 2011/03/23 * 12
SCC-G14 Coaxial Cable Suhner SUCOFLEX 102 31600/2 AT 2011/03/23 * 12
SOS-09 Humidity Indicator A&D IAD-5681 4061484 AT 2011/03/02 * 12
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2010/04/01 * 12
SPSS-03 Power sensor Anritsu MA2411B 0917063 AT 2010/04/01 * 12
SAT20-02 Attenuator Agilent 8493C-020 74890 AT 2011/03/23 * 12

*1) This test equipment was used for the tests before the expiration date of the calibration.
The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with traceable calibrations. Each calibration is traceable to the national or international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an unbroken chains of

calibrations.
Test Item:

AT: Antenna Terminal Conducted
CE: Conducted emission
RE: Radiated emission
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