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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.
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SECTION 1: Customer information
Company Name . PIONEER CORPORATION
Brand name . Pioneer
Address . 25-1 Aza-Nishi-machi, Yamada, Kawagoe-shi, Saitama, 350-8555, JAPAN
Telephone Number © +81-49-228-6415
Facsimile Number © +81-49-228-6493
Contact Person . Tomoyuki Tanaka
SECTION 2: Equipment under test (E.U.T.)
2.1  Ildentification of E.U.T.
Type of Equipment : Car Audio
Model No. : CVH-8538ZH
Serial No. . Refer to 4.2 of this report.
Rating . DC13.2v
Country of Mass-production :  Japan
Condition of EUT : Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT - No modification by the test lab.
Receipt Date of Sample : March 2, 2015

2.2 Product description
Model: CVH-8538ZH (referred to as the EUT in this report) is a Car Audio.

The clock frequencies used in the EUT:
26MHz (Crystal and oscillator)
533MHz (Max in others)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radio specification:

Bluetooth:
Equipment type
Frequency of operation
Bandwidth & channel spacing
Type of modulation
Antenna type
Antenna gain with cable loss
Antenna connector type
Operation temperature range

Wireless LAN:
Equipment type
Frequency of operation
Bandwidth & channel spacing
Type of modulation
Antenna type
Antenna gain with cable loss
Antenna connector type
Operation temperature range

Transceiver
2402-2480MHz

79MHz & 1MHz

GFSK, n/4DQPSK, 8DPSK
Inverted-F Antenna
-0.996dBi (max)

U.FL Connector

-20 to +70 deg.C.

Transceiver

2412-2462MHz

5MHz

BPSK, QPSK, CCK, 16QAM, 64QAM
Inverted-F Antenna

-1.387dBi (max)

U.FL Connector

-20 to +70 deg.C.

Refer to the test report: 10712938S-A for Bluetooth part.

FCC 15.31 (e)

The EUT provides stable voltage (DC3.340.1V) constantly to the wireless transmitter regardless of input voltage.
Instead of a new battery, DC power supply was used for the test. That does not affect the test result, therefore the EUT

complies with the requirement.

FCC 15.203

The equipment and its antenna comply with the requirement since the antenna is built in the equipment and it
cannot be replaced by end users.
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SECTION 3: Test specification, procedures & results

3.1  Test specification
Test specification : FCC Part 15 Subpart C: 2015, final revised on January 21, 2015
Title : FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.209 Radiated emission limits, general requirements
Section 15.247 Operation within the bands 902-928MHz, 2400-2483.5MHz,
and 5725-5850MHz
3.2 Procedures & Results
Item Test Procedure *1) | Specification | Remarks | Deviation Worst Margin Results
Conducted |\ g7 (63.10:2000 |FCC 15.207 - A -
emission 2)
6dB ) FCC 15.247 .
bandwidth ANSI C63.10:2009 @)(2) Conducted N/A Complied
Maximum "
See data
peak . FCC 15.247 .
conducted ANSI C63.10:2009 b)3) Conducted N/A Complied
output power
10.2dB
Freq.: 9648.000MHz
Polarization: Vertical
Detection: Average
Out of band Mode: Tx 2412MHz,
emission FCC 15.109, |Conducted IEEE 802.11
& ANSI C63.10:2009 [15.247 (d) & / N/A e Complied
lI){;s;[in:c‘;e(i 15.209 Radiated Freq.: 2390.000 MHz
na edges Polarization: Horizontal
Detection: Average
Mode: Tx 2412MHz,
IEEE 802.11n-HT20
Power density |ANSI C63.10:2009 (Fe()ZC 15.247 Conducted N/A  |* See data Complied

Note: UL Japan’s EMI Work Procedures No.13-EM-W0420 and 13-EM-W0422.
*1) These tests were also referred to KDB 558074 v03 r02 (FCC), "Guidance for Performing Compliance Measurements
on Digital Transmission Systems (DTS) Operating Under §15.247”.
*2) The test is not applicable since the EUT has no AC mains.

3.3  Addition to standard
Item Test Procedure Specification | Remarks Worst Margin Results
Occupied )
Bandwidth QSNSS_ 1(}(25134160 '12009’ Conducted |- -
(99%) -

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

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

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

| No.1 SAC™/SR™ No.2 SAC/SR No.3 SAC/SR
tem Frequency range @ @ @

Radiated emission 9kHz-30MHz 3.7dB 3.5dB 3.5dB
(Measurement distance: 3m) 30MHz-300MHz 49dB 4.9 dB 4.7 dB
300MHz-1GHz 5.0dB 5.0dB 4.8 dB
1GHz-15GHz 4.9 dB 4.9 dB 4.9 dB
Radiated emission 15GHz-18GHz 5.7dB 5.7dB 5.7dB
(Measurement distance: 1m) 18GHz-40GHz 45dB 43 dB 43 dB

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

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

Antenna port conducted test

Power Measurement uncertainty above 1GHz for this test was: (+) 0.68dB

Conducted emissions, Power Density Measurement (below 1GHz) uncertainty for this test was: (+) 1.5dB
Conducted emissions, Power Density Measurement (1G-3GHz) uncertainty for this test was: () 1.7dB
Conducted emissions, Power Density Measurement (3G-18GHz) uncertainty for this test was: () 2.4dB
Conducted emissions Measurement (18G-26.5GHz) uncertainty for this test was: () 2.5dB

Bandwidth Measurement uncertainty for this test was: (£) 0.66%

3.5  Test location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone number : +81 463 50 6400

Facsimile number +81 463 50 6401

JAB Accreditation No. RTL02610
IC _ Size of reference Maximum
. . Width x Depth x | ground plane (m)/
Registration . . measurement
No. Height (m) horlzont.al distance
conducting plane

[ ] No.1 Semi-anechoic chamber | 2973D-1 20.6x11.3x7.65 | 20.6 x 11.3 10m

[ ] No.2 Semi-anechoic chamber | 2973D-2 206 x11.3x7.65 | 20.6 x 11.3 10m

X] No.3 Semi-anechoic chamber | 2973D-3 12.7x7.7x5.35 12.7x 7.7 Sm

[ ] No.4 Semi-anechoic chamber | - 8.1x5.1x3.55 8.1x5.1 -

[ ] No.1 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -

[ ] No.2 Shielded room - 6.8x4.1x2.7 6.8x4.1 -

[ ] No.3 Shielded room - 63x4.7x2.7 6.3x4.7 -

[ ] No.4 Shielded room - 44x4.7x2.7 44x4.7 -

X] No.5 Shielded room - 78x64x2.7 7.8x 6.4 -

[ ] No.6 Shielded room - 78x64x2.7 7.8x 6.4 -

[ INo.7 Shielded room - 276x3.76x2.4 | 2.76x3.76 -

[ INo.8 Shielded room - 345x55x24 345x5.5 -

[ INo.1 Measurement room - 2.55x4.1x25 2.55x4.1 -

3.6

Refer to APPENDIX 1 to 3.

Test setup, Data of test & Test instruments
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Shonan EMC Lab.

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

Telephone
Facsimile

+81 463 50 6400
+81 463 50 6401



Test report No. : 10712938S-B

Page : 80f50
Issued date : March 18, 2015
FCCID : AJDKO090
SECTION 4: Operation of E.U.T. during testing
4.1  Operating mode
Test item Mode Tested frequency Worst data
mode *1)
Radiated emission Transmitting IEEE 802.11n(HT20) 2462MHz MCSO0,

(below 1GHz),
Out of band
emission
(Antenna port
conducted) *2)

800ns GI, PN9

Other items

Transmitting IEEE 802.11b 2412MHz, 2437MHz, 2462MHz | 11Mbps, PN9
Transmitting IEEE 802.11g 2412MHz, 2437MHz, 2462MHz | 12Mbps, PN9
Transmitting IEEE 802.11n(HT20) 2412MHz, 2437MHz, 2462MHz | MCS0,

800ns GI, PN9

*1) The worst condition was determined based on the test result of Maximum Peak Output Power.
*2) Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing- Managing
Complex Regulatory Approvals - ”of TCB Council Workshop October 2009.

EUT has the power settings by the software as follows;

Power settings | Fixed

Software System uCOM: H42F0D 21.02.12, Application: 1.DY02.68

Justification: The system was configured in typical fashion (as customer would normally use it) for testing.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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4.2 Configuration and peripherals
A: EUT ) 12V
2
B
3
C
4
D
> — Terminated (750hm)
* Test data was taken under worse case conditions.
Description of EUT and support equipment
No. Item Model number Serial number Manufacturer FCCID
(Remarks)
A |Car Audio CVH-85387ZH *1) PIONEER EUT
B |Tablet Computer Nexus 7 (2013) 07924744 ASUS -
ME571-16G
C [iPod nano A1199 YM7034TTVQH |Apple -
D |iPod nano Al1137 UM619HBMUNA [Apple -

*1) AABB999999CS: used for Radiated emission tests. , AABB999998CS: used for Antenna terminal tests.

List of cables used

No. Cable Name Length (m) Shield Remark
Cable Connector
1 |DC 0.3 Unshielded Unshielded ACC, +B, GND
2 |HDMI 2.2 Unshielded Unshielded -
3 |USB 4.3 Unshielded Unshielded -
4 |USB 4.3 Unshielded Unshielded -
5 |Radio 2.1 Unshielded Unshielded -

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
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+81 463 50 6400
+81 463 50 6401




Test report No. : 10712938S-B

Page : 10 0f 50
Issued date : March 18, 2015
FCCID : AJDKO090

SECTION 5: 6dB bandwidth & Occupied bandwidth (99%o)

Test procedure

The bandwidth was measured with a spectrum analyzer connected to the antenna port.

The test was measured based on Method 8.1 Option 1 and 8.2 Option 2 of KDB 558074 “Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 6: Maximum peak conducted output power

Test procedure

The Maximum Peak Output Power was measured with a power meter connected to the antenna port.

The test was measured based on Method 9.1.2 PKPM1 of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 7: Out of band emissions (Antenna port conducted)

Test procedure

The Out of Band Emissions was measured with a spectrum analyzer connected to the antenna port.

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.

In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=10kHz)

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 8: Peak power density

Test procedure

The peak power density was measured with a spectrum analyzer connected to the antenna port.
Instrument used Spectrum Analyzer
RBW /VBW : 3kHz/9.1kHz

The test was measured based on Method 10.2 PKPSD of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1.
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SECTION 9: Radiated emission

9.1 Operating environment

Test place See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity : See test data (APPENDIX 1)

9.2  Test configuration

EUT was placed on a platform of nominal size, 1.0m by 1.5m, raised 0.8m above the conducting ground plane. The
table is made of Styrofoam and covered with polyvinyl chloride. That has very low permittivity. The rear of EUT,
including its peripherals was aligned and flushed with rear of tabletop. I/O cables that were connected to the
peripherals were bundled in center. They were folded back and for the forming a bundle 30cm to 40cm long and were
hanged at a 40cm height to the ground plane.

Photographs of the set up are shown in APPENDIX 3.

9.3  Test conditions

Frequency range : 30MHz to 25GHz
EUT position : Table top

9.4  Test procedure

The Radiated Electric Field Strength intensity has been measured on a semi-anechoic chamber with a ground plane and
at a distance of 3m (below 15GHz) / 1m (above 15GHz) (Refer to Figure 1). Measurements were performed with
quasi-peak, peak and average detector. The measuring antenna height was varied between 1 and 4m and EUT was
rotated a full revolution in order to obtain the maximum value of the electric field intensity. The measurements were
performed for both vertical and horizontal antenna polarization.

The radiated emission measurements were made with the following detection.

Frequency 30-1000MHz 1-25GHz 20dBc

Detection type | Quasi-Peak Peak Average *1) Peak

IF Bandwidth 120kHz RBW: 1MHz | RBW: IMHz RBW: 100kHz
VBW:3MHz | VBW: 3MHz VBW: 300kHz

Detector: Liner
voutage averaging
*1) Average Power Measurement was measured based on 12.2.5 of KDB 558074 "Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

The axis of EUT was fixed at angle of 34 deg. based on the product specification.

UL Japan, Inc.
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Figure 1. Antenna angle

Radiated Emission

No.3 Semi-Anechoic Chamber (Antenna angle) (30MHz-1000M Hz)

Radiated Emission

No.3 Semi-Anechoic Chamber (Antenna angle) (Above 1GHz)

Biconical Antenna
/

% 0 deg.

Logperiodic Antenna

TurnTable

3m

3m/3t

90 deg.
2
¥
%

0 deg.

Hom Antenna ]

Measuring Receiver

TurnTable

3m/3t

Radiated Emission

No.3 Semi-Anechoic Chamber (Antenna angle) (Above 1GHz)

0 deg. Horn Antenna

Measuring Receiver

TurnTable

3m/3t

9.5 Bandedge

Band edge level at 2390MHz and 2483.5MHz is below the limits of FCC 15.209 and band edge level at 2400MHz is

below the 20dBc. Refer to the data.
9.6 Results

Summary of the test results : Pass

* No noise was detected above the 4™ order harmonics.

Refer to APPENDIX 1.
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Contents of APPENDIXES

APPENDIX 1: Data of Radio tests

6dB bandwidth

Maximum peak output power

Radiated emission

Spurious emission (Antenna port conducted)
Peak power density
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APPENDIX 2: Test instruments

Test instruments

APPENDIX 3: Photographs of test setup

Radiated emission
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APPENDIX 1: Data of Radio tests
-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11b, PN9, worst data mode 11Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 9.621 >0.500
2437.0000 9.620 >0.500
2462.0000 9.624 >0.500
Tx, 2412MHz Tx, 2437TMHz
e Agilant RL e Agilant RL

Rof 117 dBpl! wAtten 28 it

Ref 117 dBpl! sAtten 28 JB
sPaak *Paak
Log 1 Log | I
10 [ | | | | 10 | I I | sl | |
iy T g . dB/ , , [ 9 g
.A\.’ ™ |
+ + r + + + . ! ] ! ! £ L ! :
e ——r L . o e — L PRI
q."%f’.."ﬂ'.'f-mﬂ "'M' | | bl :‘“—JH.F }!‘,""q i ‘.*,l'!":",]'w i ! | | ALY iy
Lgflv t t t t t 1 Lgflv t t t t t 1
Hl 32 Hl 32
Center 2437 A8 GHz Span 5@ HHz

Span 5@ HHz

Center 2412 89 GHz
Swean 4.8 ms (1291 prs)

sRes GH 180 kHz

SUEW 300 kHz sRes GH 180 kHz Bk 3A0 kHz Swean 4.8 ms (1291 prs)

Oce BH ¥ Pur 99,08 ¥

Occupied Bandwidth Oce BH % Pur  99.00 7 Occupied Bandwidth
15.2181 MHz w dB 6.00 dB 15.2170 MHz w dB 6.00 dB
Transmit Freq Error 27,257 KMz Transmit Freq Error 28439 kHz
% dB Bandwidth D21 Wiz % dB Bandwidth 4,620 MHz
Tx, 2462MHz
1 Agilant RL
Ref 117 dBpl! sAtten 28 JB
*Peak
Log T T
18 | ! | | gl ety | ]
dB/ L Vg
L '
| | £ L | !
Lo AR | B
e bl R L bl 0T T

LgAv T T T T T
H1 32

Span 5@ HHz
Swean 4.8 ms (1291 prs)

Oce BH ¥ Pur 99,08 ¥
¥ dB 6.00 dB

Center 2462 89 GHz
sRes GH 180 kHz

Occupied Bandwidth
152200 MHz

Bk 3A0 kHz

32,540 kHz
B2 MHz

Transmit Freq Error
» dB Bandwidth

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +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 March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11g, PN9, worst data mode 12Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 16.355 >0.500
2437.0000 16.369 >0.500
2462.0000 16.387 >0.500
Tx, 2412MHz Tx, 2437TMHz
1 Agilant RL 1 Agilant RL
Ref 117 dBul whitten 20 dB Ref 117 dBul whitten 20 dB
wPank *Peak
e I . ——= e o T —
PR WA T et SN T ETYPIY PR e [, LE O
LgFv 1 1 1 1 1 1 1 1 T LgFv
Ml $2 | | | ' ' | Hl 52
Center 2412 A8 GHz Spon 50 Mz Center 2457 8 GHz Spon 50 Mz
sRes BH 100 kHz WEH 308 kHz Sween 4.8 ms (1201 pisd sRes BH 100 kHz WEH 308 kHz Sween 4.8 ms (1201 pisd
Occupied Bandwidth Occ BH % Pur 99,00 7 Occupied Bandwidth Oce BH % Pur 9960 7
16.3616 MHz xdB 500 dE 16.3654 MHz xdB 500 dE
Transmit Freq Error 4,488 KHz Transmit Freq Error 2,286 KHz
u dB Bandwidth 16,355 MHz u dB Bandwidth 16,369 MHz
Tx, 2462MHz
1 Agilant RL
Ref 117 dBul whitten 20 dB
sPaak
o S o5 s a2 B
LgFv
M1 52
Center 2462 AR GHz Span 58 MHz
sRes BH 100 kHz WEH 308 kHz Sween 4.8 ms (1201 pisd
Occupied Bandwidth Occ BH 7 Pur 9900 7
16.3695 MHz xdB 500 dE
Transmit Freq Error 8052 kHz
u dB Bandwidth 16387 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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-6dB Bandwidth

No.5 Shielded Room

Test place UL Japan, Inc. Shonan EMC Lab.
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11n-HT20, PN9, 0(MCS) [800ns GI]
Freq. -6dB Bandwidth Limit
[MHz] [MHz] [MHz]
2412.0000 17.057 >0.500
2437.0000 16.934 >0.500
2462.0000 16.525 >0.500

Tx, 2412MHz

Tx, 2437TMHz

e Agilant

Rof 187 dBpl/ wAtten 1@ Bt
wPaak

10 [ [ TSI _|" e
dB/ |

LgFv

Hl 32

RL i Agiant RL
Ref 107 dBpl! sAtten 18 dB
wPaak
| T T Log T I N I ) g T
Sl [ | 1 | e 1 e . —
[ dB/ | ! | ]
I v M
AL TP s LY I .
F"TM..A.‘ Bl gty | erenad{ i *\ T iy )
LgFv
H1 32

Center 2412 0 GHz

sRes BH 108 kHz

Occupied Bandwidth
17.5276 MHz

Bk 3A0 kHz

12894 kHz
17057 Miz

Transmit Freq Error
» dB Bandwidth

Center 2437 89 GHz
sRes GH 180 kHz

Span 5@ HHz
Swean 4.8 ms (1291 prs)

Oce BH ¥ Pur 99,08 ¥
¥ dB 6.00 dB

Transmit Freq Error
» dB Bandwidth

Occupied Bandwidth
17.5420 MHz

Span 5@ HHz
Swean 4.8 ms (1291 prs)

Oce BH ¥ Pur 99,08 ¥
¥ dB 6.00 dB

Bk 3A0 kHz

6.064 kHz
16,934 Miz

TX, 2462MHz

I Agilant

Rof 187 dBpl/ wAtten 1@ Bt

RL

wPaak
Log

T
dBs

| | i

e w.f\.J-'Ul- —

LgFv

Hl 32

Lo : : YR e e e

k!

."'\’-‘-,--,\,._.. e L]
i """'--1.\'.:I.1.,.m.‘_‘

Center 2,452 0 GHz

sRes BH 108 k2

Occupied Bandwidth
17.5357 MHz

Bk 3A0 kHz

17.162 kHz
16525 MHz

Transmit Freq Error
» dB Bandwidth

Span 5@ HHz
Swean 4.8 ms (1291 prs)

Oce BH ¥ Pur 99,08 ¥
¥ dB 6.00 dB

UL Japan, Inc.
Shonan EMC Lab.

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

1 +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Test place
Date

Maximum Peak Conducted Output Power

Temperature / Humidity

(PKPM1)

UL Japan, Inc. Shonan EMC Lab.

March 2, 2015

22deg.C , 40%RH

No.5 Shielded Room

Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11b, PN9, worst data mode : 11 Mbps
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 5.62 1.12 9.90 16.64 46.13 30.00 1000 13.36
Mid 2437.0 5.74 1.12 9.90 16.76 47.42 30.00 1000 13.24
High 2462.0 5.66 1.13 9.90 16.69 46.67 30.00 1000 13.31
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
[Pre check]
Data rate Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
1 2437.0 5.43 1.12 9.90 16.45 44.16 30.00 1000 13.55
2 2437.0 5.60 1.12 9.90 16.62 45,92 30.00 1000 13.38
55 2437.0 5.44 1.12 9.90 16.46 44.26 30.00 1000 13.54
11 2437.0 5.74 1.12 9.90 16.76 47.42 30.00 1000 13.24 |Worst

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Maximum Conducted Output Power (Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11b, PN9, worst data mode : 11 Mbps
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 3.28 1.12 9.90 0.07 14.37 27.35
Mid 2437.0 3.40 1.12 9.90 0.07 14.49 28.12
High 2462.0 3.36 1.13 9.90 0.07 14.46 27.93

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
Data rate Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[Mbps] [MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
1 2437.0 3.23 1.12 9.90 0.01 14.26 26.67
2 2437.0 3.39 1.12 9.90 0.03 14.44 27.80
5.5 2437.0 3.26 1.12 9.90 0.04 14.32 27.04
11 2437.0 3.40 1.12 9.90 0.07 14.49 28.12

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

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

Telephone 1 +81 463 50 6400
Facsimile 1 +81 463 50 6401
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

1[Mbps]: Duty Factor =10*log(1/x)= 001 dB 2[Mbps]: Duty Factor =10*log(1/x)= 0.03 dB
x:Ton/(Ton+Toff)= 18.84 / 18.87 x:Ton/(Ton+Toff)= 9.49 / 9.55
¥ Agilent RL s Agilent RL
a Mkr2 1887 ms a Mkrz  9.551 ms
Ref 18 dBm #ftten 20 dB -0.64 dB Ref 18 dBm #ftten 20 dB -0.85 dB
#Peak #Peak P
] S I O R S N - el R I .
18 18
dB/ dB/
LaAy LaAy
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 20.27 ms (3001 pts) es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts)
Markar  Traca Typs ¥ Axis Anplituda Markar  Traca Typs ¥ Axis Anplituda
1R 3 Tine 532 pz -2.38 dEn 1R @ Tine 2331 pe -2.82 dEn
1s @ Tine 18.84 ns -8.86 dB 1s @ Tine 9.49 ns 8.82 dB
2R @ Tine 532 ps -2.38 dEn 2R @ Tine 233.1 ps -2.82 dEn
28 @ Tine 18.87 ne -8.84 dB 2 @ Tine 9551 ne 865 dB
5.5[Mbps]: Duty Factor =10*log(1/x)= 004 dB 11[Mbps]: Duty Factor =10*log(1/x)= 0.07 dB
x:Ton/(Ton+Toff)= 3.58 / 3.61 x:Ton/(Ton+Toff)= 1.89 / 1.92
3 Agilent RL 3 Agilent RL
a Mkr2 3613 ms a Mz 1.918 ms
Ref 18 dBm #Atten 20 dB -0.83 dB Ref 18 dBm #Atten 20 dB -0.29 dB
#Peak #Peak [- N
Lag Lag
1a 1a
dB/ dB/
R U R LA Ll
LaAy Loftv [
51 82 s1 52 1
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 5 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 2 ms (8001 pts)
Markar  Traca Typs ¥ Axis Anplituda Markar  Traca Typs ¥ Axis finplituda
1R @ Tine 533.5 us -2.83 dBn 1R @ Tine 63.008 us -2.77 dEn
1s @ Tine 3.582 ns 8.69 dB 1s @ Tine 1.887 ns -8.18 dB
2R @ Tine 533.5 ps -2.82 dEn 2R @ Tine E3.28 ps -2.77 dEm
28 @ Tine 3612 ne -8.83 dB 2 @ Tine 1.818 ne -8.29 dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Test place
Date

Maximum Peak Conducted Output Power

Temperature / Humidity

(PKPM1)

UL Japan, Inc. Shonan EMC Lab.

March 2, 2015

22deg.C , 40%RH

No.5 Shielded Room

Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11g, PN9, worst data mode : 12 Mbps
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 10.28 1.12 9.90 21.30 134.90 30.00 1000 8.70
Mid 2437.0 10.33 1.12 9.90 21.35 136.46 30.00 1000 8.65
High 2462.0 10.35 1.13 9.90 21.38 137.40 30.00 1000 8.62
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
[Pre check]
Data rate Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
6 2437.0 10.21 1.12 9.90 21.23 132.74 30.00 1000 8.77
9 2437.0 9.61 1.12 9.90 20.63 115.61 30.00 1000 9.37
12 2437.0 10.33 1.12 9.90 21.35 136.46 30.00 1000 8.65 Worst
18 2437.0 10.08 1.12 9.90 21.10 128.82 30.00 1000 8.90
24 2437.0 10.15 1.12 9.90 21.17 130.92 30.00 1000 8.83
36 2437.0 10.31 1.12 9.90 21.33 135.83 30.00 1000 8.67
48 2437.0 10.10 1.12 9.90 21.12 129.42 30.00 1000 8.88
54 2437.0 10.28 1.12 9.90 21.30 134.90 30.00 1000 8.70

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Test place
Date

Maximum Conducted Output Power (Reference data)

Temperature / Humidity

(AVGPM)

UL Japan, Inc. Shonan EMC Lab.

March 2, 2015

22deg.C , 40%RH

No.5 Shielded Room

worst data mode :

Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11g, PN9,
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 0.03 112 9.90 1.63 12.68 18.54
Mid 2437.0 0.13 112 9.90 1.63 12.78 18.97
High 2462.0 0.06 1.13 9.90 1.63 12.72 18.71

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
Data rate Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[Mbps] [MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
6 2437.0 1.38 1.12 9.90 0.07 12.47 17.66
9 2437.0 1.33 1.12 9.90 0.09 12.44 17.54
12 2437.0 1.35 1.12 9.90 0.12 12.49 17.74
18 2437.0 1.32 1.12 9.90 0.18 12.52 17.86
24 2437.0 1.26 112 9.90 0.23 12.51 17.82
36 2437.0 1.15 1.12 9.90 0.34 12.51 17.82
48 2437.0 0.60 1.12 9.90 0.99 12.61 18.24
54 2437.0 0.13 1.12 9.90 1.63 12.78 18.97

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

54 Mbps

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

6[Mbps]: Duty Factor =10*log(1/x)= 0.07 dB 9[Mbps]: Duty Factor =10*log(1/x)= 009 dB
x:Ton/(Ton+Toff)= 3.12 / 3.17 x:Ton/(Ton+Toff)= 2.09 / 2.13
¥ Agilent RL 3 Agilent RL
aMkr2z 317 ms a Mkr2 2131 ms
Ref 18 dBm #ftten 20 dB 0.12 dB Ref 18 dBm #ftten 20 dB 0.46 dB
#Peak #Peak
3 N S N Y N N e I — N N S
18 18
dB/ dB/
Tt A I L \|[
1
LaAy LaAy
s1 52 s1 52 )
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 4 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 3 ms (8001 pts)
Markar  Traca Typs ¥ Axis Anplituda Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine 548.5 pe -9.15 dBm 1R 3 Tine 346.5 e -108.61 dBm
la (3 Tine 3.119 ne 2.58 dB la (3 Tine 2.888 ne 1.69 dB
2R @ Tine 548.5 ps -8.15 dEn 2R @ Tine 34E.5 ps 18,51 dEn
28 @ Tine 3.17 ne 8.12 dB 2 @ Tine 2.131 ne 8.46 dB
12[Mbps]: Duty Factor =10*log(1/x)= 012 dB 18[Mbps]: Duty Factor =10*log(1/x)= 0.18 dB
x:Ton/(Ton+Toff)= 1.57 / 1.61 x:Ton/(Ton+Toff)= 1.05 / 1.09
3 Agilent RL 3 Agilent RL
a Mkr2  1.615 ms a Mkr2  1.095 ms
Ref 18 dBm #Atten 20 dB 0.86 dB Ref 18 dBm #Atten 20 dB 0.62 dB
I R N A L —— [ N N O
z z ZR z
1a 1a
dB/ dB/
A [1 ! | N T T T
|
LaAy '7 LaAy
t
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 2 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 1.52 ms (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine 247 pe -10.28 dBn 1R 3 Tine 247.1 pe -16.24 dBn
la (3 Tine 1.57L ne -1.49 dB la (3 Tine 1.849 ne 2.46 dB
2R @ Tine 247 ps -10.28 dEn 2R @ Tine 247.1 ps 18.24 dEn
28 @ Tine 1615 ne 8.86 dB 2 @ Tine 1.895 ne 8.82

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

24[Mbps]: Duty Factor =10*log(1/x)= 023 dB 36[Mbps]: Duty Factor =10*log(1/x)= 034 dB
x:Ton/(Ton+Toff)= 0.79 / 0.83 x:Ton/(Ton+Toff)= 0.53 / 0.57
¥ Agilent RL 3 Agilent RL
a Mkr2 3349 ps a Mkr2  574.8 ps
Ref 18 dBm #ftten 20 dB 0.15 dB Ref 18 dBm #ftten 20 dB 0.62 dB
#Peak #Peak
o] I S Y i N I -
18 18
dB/ B dB/ |,
T R ‘ I (i T 1 T Tt |“ | | I (AN
LaAy " LoAy [
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 1 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 760 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R > Tine 96.87 pe -168.16 dBn 1R 3 Tine 96.84 pe -10.86 dBn
la (3 Tine 791.2 pe . la (3 Tine 531.4 pe 1.62 dB
2R @ Tine 96,87 ps 18,16 dEn 2R @ Tine 96.84 ps 18,86 dEn
28 (33 Tine 834.9 pe 8.15 dB 28 (33 Tine 574.8 pe 8.82 dB
48[Mbps]: Duty Factor =10*log(1/x)= 099 dB 54[Mbps]: Duty Factor =10*log(1/x)= 163 dB
x:Ton/(Ton+Toff)= 0.40 / 0.51 x:Ton/(Ton+Toff)= 0.36 / 0.52
3 Agilent RL 3 Agilent RL
a Mkr2 5067 ps a Mkrz  522.9 ps
RSF i@ dBm #Atten 20 dB —0.85 dB RSF i@ dBm #Atten 20 dB 0.60 dB
+Pea #Pea
el T T[T T T ] N I — 1 ]
1a 1a
dB/ dB/
T | | I | T
I
LaAy LaAy
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts)
Markar  Traca Typs ¥ Axis Anplituda Markar  Traca Typs ¥ Axis Anplituda
1R 3 Tine 42.6 pe -9.98 dBm 1R 3 Tine 42.5 pe -9.92 dBm
la (3 Tine 483.4 ps 8.55 dB la (3 Tine 359.0 pe 1.28 dB
2R @ Tine 42.6 ps -3.38 dEn 2R @ Tine 42.5 ps -3.32 dEn
28 (33 Tine 5BE.7 ps B85 dB 28 (33 Tine 522.9 pe 8.88 dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Maximum Peak Conducted Output Power

(PKPML1)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11n-HT20, PN9, worst data mode : 0 (MCS) [800ns GI]

(* P/IM: Power Meter with power sensor)

Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 10.32 1.12 9.90 21.34 136.14 30.00 1000 8.66
Mid 2437.0 10.33 1.12 9.90 21.35 136.46 30.00 1000 8.65
High 2462.0 10.37 1.13 9.90 21.40 138.04 30.00 1000 8.60

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

[Pre check]
[400ns GI
Mode Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
(MCS) [MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
0 2437.0 10.30 1.12 9.90 21.32 135.52 30.00 1000 8.68
1 2437.0 10.15 1.12 9.90 21.17 130.92 30.00 1000 8.83
2 2437.0 10.28 1.12 9.90 21.30 134.90 30.00 1000 8.70
3 2437.0 9.95 1.12 9.90 20.97 125.03 30.00 1000 9.03
4 2437.0 10.22 112 9.90 21.24 133.05 30.00 1000 8.76
5 2437.0 9.34 1.12 9.90 20.36 108.64 30.00 1000 9.64
6 2437.0 9.95 1.12 9.90 20.97 125.03 30.00 1000 9.03
7 2437.0 9.51 1.12 9.90 20.53 112.98 30.00 1000 9.47
[800ns Gl
Mode Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
(MCS) [MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
0 2437.0 10.33 1.12 9.90 21.35 136.46 30.00 1000 8.65 Worst
1 2437.0 10.15 1.12 9.90 21.17 130.92 30.00 1000 8.83
2 2437.0 10.32 1.12 9.90 21.34 136.14 30.00 1000 8.66
3 2437.0 10.15 1.12 9.90 21.17 130.92 30.00 1000 8.83
4 2437.0 10.10 1.12 9.90 21.12 129.42 30.00 1000 8.88
5 2437.0 9.57 1.12 9.90 20.59 114.55 30.00 1000 9.41
6 2437.0 10.00 1.12 9.90 21.02 126.47 30.00 1000 8.98
7 2437.0 9.63 1.12 9.90 20.65 116.14 30.00 1000 9.35

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile 1 +81 463 50 6401
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Test report No.: 10712938S-B

Test place
Date

Maximum Conducted Output Power (Reference data)

Temperature / Humidity

(AVGPM)

UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
March 2, 2015
22deg.C , 40%RH

Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11n-HT20, PN9, worst data mode :
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 1.22 112 9.90 0.07 12.31 17.02
Mid 2437.0 1.45 112 9.90 0.07 12.54 17.95
High 2462.0 151 1.13 9.90 0.07 12.61 18.24

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
[400ns Gl
Mode Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
(MCS) [MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
0 2437.0 1.45 1.12 9.90 0.07 12.54 17.95
1 2437.0 1.32 1.12 9.90 0.16 12.50 17.78
2 2437.0 1.18 1.12 9.90 0.24 12.44 17.54
3 2437.0 1.14 1.12 9.90 0.25 12.41 17.42
4 2437.0 0.98 112 9.90 0.53 12.53 17.91
5 2437.0 -2.02 1.12 9.90 1.72 10.72 11.80
6 2437.0 -2.42 1.12 9.90 2.25 10.85 12.16
7 2437.0 -2.82 1.12 9.90 2.62 10.82 12.08
[800ns Gl
Mode Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
(MCS) [MHZ] [dBm] [dB] [dB] [dB] [dBm] [mW]
0 2437.0 1.24 1.12 9.90 0.07 12.33 17.10
1 2437.0 111 1.12 9.90 0.13 12.26 16.83
2 2437.0 1.15 1.12 9.90 0.19 12.36 17.22
3 2437.0 1.05 1.12 9.90 0.25 12.32 17.06
4 2437.0 1.02 1.12 9.90 0.36 12.40 17.38
5 2437.0 -1.73 1.12 9.90 1.37 10.66 11.64
6 2437.0 -2.06 1.12 9.90 1.84 10.80 12.02
7 2437.0 -2.41 1.12 9.90 2.17 10.78 11.97

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

0 (MCS) [400ns GI]

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

Guard Interval 400ns

0(MCS): Duty Factor =10*log(1/x)= 0.07 dB 1(MCS): Duty Factor =10*log(1/x)= 0.16 dB
x:Ton/(Ton+Toff)= 2.62 / 2.66 x:Ton/(Ton+Toff)= 1.32 / 1.37
¥ Agilent RL 3 Agilent RL
a Mkr2 2,658 ms a Mkr2  1.367 ms
Ref 18 dBm #ftten 20 dB -1.23 dB Ref 18 dBm #ftten 20 dB -0.62 dB
#Peak #Peak
e O i N I [
18 18
dB/ dB/
T t I i I | T i ‘ t
LaAy LaAy
s1 52 ' s1 52
Center 2.427 068 GHz Span @ Hz Center 2.427 008 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 3 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 1.52 ms (8001 pts)
Markar  Traca Typs ¥ Axis Ainplituda Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine 113.6 us -3.81 dEn 1R @ Tine 112.3 ps -10.85 clBn
1s @ Tine 2.615 ns -8.37 dB 1s @ Tine 1.324 ns X
2R @ Tine 113.6 ps -3.81 dEn 2R @ Tine 112.3 ps 18,85 dEn
28 @ Tine 2658 ne ~1.23 dB 2 @ Tine 1.387 ne -8.82 dB
2(MCS): Duty Factor =10*log(1/x)= 024 dB 3(MCS): Duty Factor =10*log(1/x)= 025 dB
x:Ton/(Ton+Toff)= 0.89 / 0.94 x:Ton/(Ton+Toff)= 0.68 / 0.72
3 Agilent RL 3 Agilent RL
a Mkr2 9352 ps a Mkrz 7193 ps
Ref 18 dBm #Atten 20 dB —0.86 dB Ref 18 dBm #Atten 20 dB 0.10 dB
Pk | \ \ \ \ | \ | | Pk | \ \ \ \ \ | |
Log T 15 Log T P
1a 1a
B/ | a8/ |
P T i [ T T o T 0 I T
= | it
LaAy LaAy M
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 1 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 760 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R @ Tine 2.5 us -10.23 dBn 1R @ Tine 32,43 ps -10.28 Bn
1s @ Tine 389.9 ps 1.97 dB 1s @ Tine 675 ps 2.25 dB
2R @ Tine 32.5 ps 18.22 dEn 2R @ Tine 32.49 ps 18.28 dEn
28 (33 Tine 935.2 pe -B.86 28 (33 Tine 719.3 pe 8.18
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

Guard Interval 400ns

4(MCS): Duty Factor =10*log(1/x)= 053 dB 5(MCS): Duty Factor =10*log(1/x)= 172 dB
x:Ton/(Ton+Toff)= 0.46 / 0.52 x:Ton/(Ton+Toff)= 0.35 / 0.52
¥ Agilent RL 3 Agilent RL
a Mkr2 5233 ps a Mkrz 5153 ps
Ref 18 dBm #ftten 20 dB 0.60 dB Ref 18 dBm #ftten 20 dB 0.19 dB
#Peak ‘ ‘ ‘ ‘ ‘ | #Peak ‘ |
v [% R e . -
dB/ dB/
1 A L A L , i P ll
LaAy LaAy
s1 52 s1 52
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca ¥ Axis fnplituda
1R 3 Tine 17.48 vs -10.89 B 1R @ 17.48 vs -12.14 dBu
1s @ Tine 459.8 ps 1.16 dB 1s @ 3516 ps -8.81 dB
2R @ Tine 17.48 ps -18.89 dEn 2R @ 17.48 ps -12.14 dEn
28 (33 Tine £23.3 pe 8.88 dB 28 (33 5153 pe 8.18 dB
6(MCS): Duty Factor =10*log(1/x)= 225 dB 7(MCS): Duty Factor =10*log(1/x)= 262 dB
x:Ton/(Ton+Toff)= 0.31 / 0.52 x:Ton/(Ton+Toff)= 0.29 / 0.53
3 Agilent RL 3 Agilent RL
a Mkrz 5192 ps a Mkr2 5305 ps
Ref 18 dBm #Atten 20 dB 0.60 dB Ref 18 dBm #Atten 20 dB 0.26 dB
i I | i | |
Lag t Lag !
10 2R, 4 2 18 2R 1 2
B/ | dB/ |
I I = [N ||'| = o | I 'lF [NLRE
LaAy LaAy
1 52 s1 52
Center 2.427 068 GHz Span @ Hz Center 2.427 0@ GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca ¥ Axis fnplituda
1R @ Tine 17.4 us 1211 Bn 1R @ 17.48 us -12.82 B
1s @ Tine 314.9 ps -1.83 dB 1s @ 285.8 ps 8.49 dB
2R @ Tine 17.4 ps 12,11 dEn 2R @ 17.48 ps 12,82 dEn
28 (33 Tine 519.2 pe 8.88 dB 28 (33 530.5 e 8.26

UL Japan, Inc.

Shonan EMC Lab.
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

Guard Interval 800ns

0(MCS): Duty Factor =10*log(1/x)= 0.07 dB 1(MCS): Duty Factor =10*log(1/x)= 013 dB
x:Ton/(Ton+Toff)= 2.90 / 2.95 x:Ton/(Ton+Toff)= 1.47 / 151
% Agilent RL W Agilent RL
a Mkr2  2.946 ms a Mkrz  1.511 ms
Ref 18 dBm #ftten 20 dB -0.16 dB Ref 18 dBm #ftten 20 dB -0.62 dB
S O S A R
J 2R )
18
dB/ i
1 1
LaAy LaAy
s1 52 ‘ s1 52 g
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 4 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 2 ms (8001 pts)
Markar  Traca Typs ¥ Axis Anplituda Markar  Traca Typs ¥ Axis fnplituda
1R > Tine 548.5 pe -9.17 dBm 1R 3 Tine 247.1 pe -108.14 dBn
la (3 Tine 2.981 ne 8.38 dB la (3 Tine 1.467 ne ..
2R @ Tine 548.5 ps -8.17 dEn 2R @ Tine 247.1 ps -18.14 dEn
28 @ Tine 2.848 ne -8.16 dB 2 @ Tine 1511 ne -8.82 dB
2(MCS): Duty Factor =10*log(1/x)= 019 dB 3(MCS): Duty Factor =10*log(1/x)= 025 dB
x:Ton/(Ton+Toff)= 0.99 / 1.03 x:Ton/(Ton+Toff)= 0.75 / 0.79
3 Agilent RL 3 Agilent RL
a Mkrz 1831 ms a Mkrz 7909 ps
RSF i@ dBm #Atten 20 dB 0.60 dB RSF i@ dBm #Atten 20 dB 0.10 dB
+Pea #Pea
i N — i O Y S N
1a 1a
4B/ dB/ »
L I ' '| ” ‘ ’ ' 1] L LB |}
i 1 L }
LaAy LaAy
s1 52 L s1 52
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 1.52 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 1 ms (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine 247.2 pe -10.18 dBn 1R 3 Tine 96.69 pe -16.24 dBn
la (3 Tine 987 pe -8.16 dB la (3 Tine Td7.3 pe -8.42 dB
2R @ Tine 247.2 ps 18,18 dEn 2R @ Tine 96,60 ps -18.24 dEn
28 (33 Tine 1.831 ne 8.88 dB 2 @ Tine 798.9 ps 8.18 dB

UL Japan, Inc.
Shonan EMC Lab.
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Test report No.: 10712938S-B

Duty Factor Caliculation chart for Maximum Conducted Output Power

Guard Interval 800ns

4(MCS): Duty Factor =10*log(1/x)= 036 dB 5(MCS): Duty Factor =10*log(1/x)= 137 dB
x:Ton/(Ton+Toff)= 0.51 / 0.55 x:Ton/(Ton+Toff)= 0.39 / 0.53
¥ Agilent RL 3 Agilent RL
a Mkr2 5508 ps a Mkrz 5309 ps
Ref 18 dBm #ftten 20 dB 0.67 dB Ref 18 dBm #ftten 20 dB 0.19 dB
sk | T T T ] ek | R —
109 2R 2 109 R i 2
dB/ | B/ |
' | T It ' Ll [ T T i T i
! = f |
LaAy LaAy w
51 s2 51 s2
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 760 ps (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R > Tine 96.99 pe -18.12 dBm 1R 3 Tine 32.5 pe -12.24 dBm
la (3 Tine 5AE.9 pe 3.15 dB la (3 Tine 386.5 pe 8.16 dB
2R @ Tine 96,99 ps 18,12 dEn 2R @ Tine 32.5 ps -12.24 dEn
28 (33 Tine 55B.8 e 8.87 dB 28 (33 Tine 5389 pe 8.18 dB
6(MCS): Duty Factor =10*log(1/x)= 184 dB 7(MCS): Duty Factor =10*log(1/x)= 217 dB
x:Ton/(Ton+Toff)= 0.35 / 0.53 x:Ton/(Ton+Toff)= 0.31 / 0.52
3 Agilent RL 3 Agilent RL
a Mkr2 5307 ps a Mkr2 518.8 ps
Ref 18 dBm #Atten 20 dB 0.63 dB Ref 18 dBm #Atten 20 dB 0.62 dB
1 I I ———— | e ——— | |
Lo 2 1 z 1 AT I N NP SPRO AT 5
a8/ @/ L "‘T:‘” SV N
Ly
.I L T 1 I o T o |
1 ' | !
LaAy LaAy ST T RETR R T A
w Hﬁ o, T Akl T
51 s2 51 82 IW
Center 2.427 068 GHz Span @ Hz Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 600 ps (8001 pts)
Markar  Traca Typs ¥ Axis fnplituda Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine 32.55 ue -12.17 dBm 1R 3 Tine 32.48 e -12.84 dBn
la (3 Tine 347.5 pe -8.83 dB la (3 Tine 314.8 pe -8.33 dB
2R @ Tine 32,55 ps -12.17 dEn 2R @ Tine 32.48 ps -12.84 dEn
28 (33 Tine 530.7 e 8.83 dB 28 (33 Tine £18.8 e 8.82 dB
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Test report No.: 10712938S-B

Radiated Emission

Test place No.3 Semi Anechoic Chamber

Date March 2, 2015 March 3, 2015
Temperature / Humidity 25 deg.C, 24 %RH 22 deg.C, 35 %RH
Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2412 MHz

Tx, IEEE802.11b

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000 [PK 61.3 26.4 13.6 41.1 60.2 73.9 13.7 100 297
Hori. 2822.400 |PK 48.6 27.2 5.8 40.8 40.8 73.9 33.1 100 0
Hori. 4824.000 [PK 54.3 30.7 5.6 39.8 50.8 73.9 23.1 126 218
Hori. 7236.000 [PK 45.4 36.7 7.1 40.2 49.0 73.9 24.9 100 0
Hori. 9648.000 [PK 46.6 38.5 8.2 40.1 53.2 73.9 20.7 100 0
Hori. 2390.000 [AV 40.9 26.4 13.6 41.1 39.8 53.9 14.1 100 297
Hori. 2822.400 |[AV 35.4 27.2 5.8 40.8 27.6 53.9 26.3 100 0
Hori. 4824.000 AV 43.5 30.7 5.6 39.8 40.0 53.9 13.9 126 218
Hori. 7236.000 [AV 36.4 36.7 7.1 40.2 40.0 53.9 13.9 100 0
Hori. 9648.000 [AV 36.5 38.5 8.2 40.1 43.1 53.9 10.8 100 0
Vert. 2390.000 [PK 51.4 26.4 13.6 41.1 50.3 73.9 23.6 100 323
Vert. 2822.400 |PK 50.3 27.2 5.8 40.8 42.5 73.9 31.4 100 0
Vert. 4824.000 [PK 52.5 30.7 5.6 39.8 49.0 73.9 24.9 100 56
Vert. 7236.000 [PK 45.5 36.7 7.1 40.2 49.1 73.9 24.8 100 0
Vert. 9648.000 [PK 45.7 38.5 8.2 40.1 52.3 73.9 21.6 100 0
Vert. 2390.000 [AV 37.2 26.4 13.6 41.1 36.1 53.9 17.8 100 323
Vert. 2822.400 |[AV 36.1 271.2 5.8 40.8 28.3 53.9 25.6 100 0
Vert. 4824.000 AV 41.7 30.7 5.6 39.8 38.2 53.9 15.7 100 56
Vert. 7236.000 [AV 35.5 36.7 7.1 40.2 39.1 53.9 14.8 100 0
Vert. 9648.000 |AV 35.1 38.5 8.2 40.1 41.7 53.9 12.2 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]
Hori. 2412.000 [PK 95.5 26.4 13.6 41.1 94.4 - -|Carrier
Hori. 2400.000 [PK 50.2 26.4 13.6 41.1 49.1 74.4 25.3
Vert. 2412.000 [PK 89.2 26.4 13.6 41.1 88.1 - -|Carrier
Vert. 2400.000 |PK 43.9 26.4 13.6 41.1 42.8 68.1 25.3

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Test place
Date

Temperature / Humidity

No.3 Semi Anechoic Chamber

March 2, 2015

25 deg.C, 24 %RH

Radiated Emission

March 3, 2015
22 deg.C, 35 %RH

Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2437 MHz
Tx, IEEE802.11b
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2822.400 [PK 48.4 27.2 5.8 40.8 40.6 73.9 33.3 100 0
Hori. 4874.000 [PK 51.6 30.9 5.6 39.7 48.4 73.9 255 100 200
Hori. 7311.000 [PK 45.6 36.8 7.0 40.3 49.1 73.9 24.8 100 0
Hori. 9748.000 [PK 45.3 38.6 8.1 40.0 52.0 73.9 21.9 100 0
Hori. 2822.400 |[AV 36.4 27.2 5.8 40.8 28.6 53.9 25.3 100 0
Hori. 4874.000 [AV 39.6 30.9 5.6 39.7 36.4 53.9 17.5 100 200
Hori. 7311.000 [AV 36.0 36.8 7.0 40.3 39.5 53.9 14.4 100 0
Hori. 9748.000 [AV 36.5 38.6 8.1 40.0 43.2 53.9 10.7 100 0
Vert. 2822.400 |PK 51.5 27.2 5.8 40.8 43.7 73.9 30.2 100 0
Vert. 4874.000 [PK 52.8 30.9 5.6 39.7 49.6 73.9 24.3 148 5
Vert. 7311.000 [PK 44.8 36.8 7.0 40.3 48.3 73.9 25.6 100 0
Vert. 9748.000 [PK 45.5 38.6 8.1 40.0 52.2 73.9 21.7 100 0
Vert. 2822.400 |[AV 36.0 271.2 5.8 40.8 28.2 53.9 25.7 100 0
Vert. 4874.000 [AV 41.7 30.9 5.6 39.7 38.5 53.9 15.4 148 5
Vert. 7311.000 [AV 36.2 36.8 7.0 40.3 39.7 53.9 14.2 100 0
Vert. 9748.000 |AV 36.2 38.6 8.1 40.0 42.9 53.9 11.0 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Test place
Date

Temperature / Humidity

No.3 Semi Anechoic Chamber

March 2, 2015

25 deg.C, 24 %RH

Radiated Emission

March 3, 2015
22 deg.C, 35 %RH

Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2462 MHz
Tx, IEEE802.11b
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2483.500 [PK 63.8 26.6 13.6 41.1 62.9 73.9 11.0 100 299
Hori. 2822.400 |PK 47.5 27.2 5.8 40.8 39.7 73.9 34.2 100 0
Hori. 4924.000 [PK 54.0 31.1 5.6 39.6 51.1 73.9 22.8 100 199
Hori. 7386.000 [PK 45.1 36.9 7.0 40.4 48.6 73.9 25.3 100 0
Hori. 9848.000 [PK 44.5 38.6 8.0 39.9 51.2 73.9 22.7 100 0
Hori. 2483.500 [AV 41.6 26.6 13.6 41.1 40.7 53.9 13.2 100 299
Hori. 2822.400 AV 36.1 27.2 5.8 40.8 28.3 53.9 25.6 100 0
Hori. 4924.000 [AV 43.5 31.1 5.6 39.6 40.6 53.9 13.3 100 199
Hori. 7386.000 [AV 36.0 36.9 7.0 40.4 39.5 53.9 14.4 100 0
Hori. 9848.000 [AV 36.2 38.6 8.0 39.9 42.9 53.9 11.0 100 0
Vert. 2483.500 [PK 57.5 26.6 13.6 41.1 56.6 73.9 17.3 100 326
Vert. 2822.400 |PK 51.8 27.2 5.8 40.8 44.0 73.9 29.9 100 0
Vert. 4924.000 [PK 53.0 31.1 5.6 39.6 50.1 73.9 23.8 144 34
Vert. 7386.000 [PK 45.6 36.9 7.0 40.4 49.1 73.9 24.8 100 0
Vert. 9848.000 [PK 46.5 38.6 8.0 39.9 53.2 73.9 20.7 100 0
Vert. 2483.500 AV 37.9 26.6 13.6 41.1 37.0 53.9 16.9 100 326
Vert. 2822.400 |[AV 36.2 271.2 5.8 40.8 28.4 53.9 25.5 100 0
Vert. 4924.000 AV 40.8 31.1 5.6 39.6 37.9 53.9 16.0 144 34
Vert. 7386.000 [AV 36.3 36.9 7.0 40.4 39.8 53.9 14.1 100 0
Vert. 9848.000 |AV 36.9 38.6 8.0 39.9 43.6 53.9 10.3 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Test place
Date

Temperature / Humidity

Radiated Emission

No.3 Semi Anechoic Chamber
March 2, 2015 March 3, 2015
25 deg.C, 24 %RH 22 deg.C, 35 %RH

Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2412 MHz
Tx, IEEE802.11g
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000 [PK 56.7 26.4 13.6 41.1 55.6 73.9 18.3 100 298
Hori. 2822.400 |PK 48.1 27.2 5.8 40.8 40.3 73.9 33.6 100 0
Hori. 4824.000 [PK 48.4 30.7 5.6 39.8 44.9 73.9 29.0 100 202
Hori. 7236.000 [PK 46.3 36.7 7.1 40.2 49.9 73.9 24.0 100 0
Hori. 9648.000 [PK 45.9 38.5 8.2 40.1 52.5 73.9 21.4 100 0
Hori. 2390.000 [AV 44.4 26.4 13.6 41.1 43.3 53.9 10.6 100 298(*1)
Hori. 2822.400 AV 36.7 27.2 5.8 40.8 28.9 53.9 25.0 100 0
Vert. 2390.000 [PK 48.3 26.4 13.6 41.1 47.2 73.9 26.7 100 323
Vert. 2822.400 |PK 52.0 27.2 5.8 40.8 44.2 73.9 29.7 100 0
Vert. 4824.000 |PK 49.0 30.7 5.6 39.8 45.5 73.9 28.4 133 61
Vert. 7236.000 [PK 46.2 36.7 7.1 40.2 49.8 73.9 24.1 100 0
Vert. 9648.000 [PK 45.2 38.5 8.2 40.1 51.8 73.9 22.1 100 0
Vert. 2390.000 [AV 38.3 26.4 13.6 41.1 37.2 53.9 16.7 100 323(*1)
Vert. 2822.400 |AV 36.0 27.2 5.8 40.8 28.2 53.9 25.7 100 0
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
*1) Out of Band emission (Leakage Power)
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4824.000 AV 37.6 30.7 5.6 39.8 0.2 34.3 53.9 19.6
Hori. 7236.000 [AV 36.5 36.7 7.1 40.2 0.2 40.3 53.9 13.6
Hori. 9648.000 [AV 36.4 38.5 8.2 40.1 0.2 43.2 53.9 10.7
Vert. 4824.000 [AV 40.3 30.7 5.6 39.8 0.2 37.0 53.9 16.9
Vert. 7236.000 [AV 36.1 36.7 7.1 40.2 0.2 39.9 53.9 14.0
Vert. 9648.000 |AV 36.9 38.5 8.2 40.1 0.2 43.7 53.9 10.2

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

20dBc Data Sheet

(RBW 100kHz, VBW 300kHz)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]

Hori. 2412.000 [PK 91.3 26.4 13.6 41.1 90.2 - -|Carrier

Hori. 2400.000 [PK 51.9 26.4 13.6 41.1 50.8 70.2 19.4

Vert. 2412.000 [PK 84.9 26.4 13.6 41.1 83.8 - -|Carrier

Vert. 2400.000 |PK 45.5 26.4 13.6 41.1 44.4 63.8 19.4

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Radiated Emission

Test place No.3 Semi Anechoic Chamber

Date March 2, 2015 March 3, 2015
Temperature / Humidity 25 deg.C, 24 %RH 22 deg.C, 35 %RH
Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2437 MHz

Tx, IEEE802.11g

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2822.400 [PK 47.6 27.2 5.8 40.8 39.8 73.9 34.1 100 0
Hori. 4874.000 [PK 47.3 30.9 5.6 39.7 44.1 73.9 29.8 100 200
Hori. 7311.000 [PK 44.8 36.8 7.0 40.3 48.3 73.9 25.6 100 0
Hori. 9748.000 [PK 45.7 38.6 8.1 40.0 52.4 73.9 215 100 0
Hori. 2822.400 |[AV 36.5 27.2 5.8 40.8 28.7 53.9 25.2 100 0
Vert. 2822.400 |PK 52.4 27.2 5.8 40.8 44.6 73.9 29.3 100 0
Vert. 4874.000 [PK 48.1 30.9 5.6 39.7 44.9 73.9 29.0 107 35
Vert. 7311.000 [PK 45.9 36.8 7.0 40.3 49.4 73.9 24.5 100 0
Vert. 9748.000 [PK 46.2 38.6 8.1 40.0 52.9 73.9 21.0 100 0
Vert. 2822.400 |AV 36.2 27.2 5.8 40.8 28.4 53.9 25.5 100 0
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4874.000 [AV 38.6 30.9 5.6 39.7 0.2 35.6 53.9 18.3
Hori. 7311.000 [AV 36.3 36.8 7.0 40.3 0.2 40.0 53.9 13.9
Hori. 9748.000 AV 36.4 38.6 8.1 40.0 0.2 43.3 53.9 10.6
Vert. 4874.000 [AV 37.5 30.9 5.6 39.7 0.2 34.5 53.9 19.4
Vert. 7311.000 [AV 36.1 36.8 7.0 40.3 0.2 39.8 53.9 14.1
Vert. 9748.000 |AV 36.2 38.6 8.1 40.0 0.2 43.1 53.9 10.8

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Radiated Emission

Test place No.3 Semi Anechoic Chamber

Date March 2, 2015 March 3, 2015
Temperature / Humidity 25 deg.C, 24 %RH 22 deg.C, 35 %RH
Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2462 MHz

Tx, IEEE802.11g

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2483.500 [PK 58.3 26.6 13.6 41.1 57.4 73.9 16.5 100 300
Hori. 2822.400 |PK 48.0 27.2 5.8 40.8 40.2 73.9 33.7 100 0
Hori. 4924.000 [PK 49.3 31.1 5.6 39.6 46.4 73.9 2715 100 200
Hori. 7386.000 [PK 45.3 36.9 7.0 40.4 48.8 73.9 25.1 100 0
Hori. 9848.000 [PK 45.3 38.6 8.0 39.9 52.0 73.9 21.9 100 0
Hori. 2483.500 [AV 44.3 26.6 13.6 41.1 43.4 53.9 10.5 100 300(*1)
Hori. 2822.400 AV 36.7 27.2 5.8 40.8 28.9 53.9 25.0 100 0
Vert. 2483.500 [PK 53.1 26.6 13.6 41.1 52.2 73.9 21.7 100 325
Vert. 2822.400 |PK 52.5 27.2 5.8 40.8 44.7 73.9 29.2 100 0
Vert. 4924.000 [PK 49.1 31.1 5.6 39.6 46.2 73.9 21.7 135 35
Vert. 7386.000 [PK 45.3 36.9 7.0 40.4 48.8 73.9 25.1 100 0
Vert. 9848.000 [PK 46.0 38.6 8.0 39.9 52.7 73.9 21.2 100 0
Vert. 2483.500 AV 39.6 26.6 13.6 41.1 38.7 53.9 15.2 100 325(*1)
Vert. 2822.400 |AV 36.8 27.2 5.8 40.8 29.0 53.9 24.9 100 0
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
*1) Out of Band emission (Leakage Power)
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4924.000 AV 40.4 31.1 5.6 39.6 0.2 37.7 53.9 16.2
Hori. 7386.000 [AV 36.2 36.9 7.0 40.4 0.2 39.9 53.9 14.0
Hori. 9848.000 [AV 36.0 38.6 8.0 39.9 0.2 42.9 53.9 11.0
Vert. 4924.000 AV 37.5 31.1 5.6 39.6 0.2 34.8 53.9 19.1
Vert. 7386.000 [AV 36.1 36.9 7.0 40.4 0.2 39.8 53.9 14.1
Vert. 9848.000 |AV 36.1 38.6 8.0 39.9 0.2 43.0 53.9 10.9

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Radiated Emission

Test place No.3 Semi Anechoic Chamber

Date March 2, 2015 March 3, 2015
Temperature / Humidity 25 deg.C, 24 %RH 22 deg.C, 35 %RH
Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2412 MHz

Tx, IEEE802.11n-HT20

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000 [PK 61.5 26.4 13.6 41.1 60.4 73.9 135 100 297
Hori. 2822.400 |PK 49.2 27.2 5.8 40.8 41.4 73.9 325 100 0
Hori. 4824.000 [PK 48.4 30.7 5.6 39.8 44.9 73.9 29.0 100 201
Hori. 7236.000 [PK 45.2 36.7 7.1 40.2 48.8 73.9 25.1 100 0
Hori. 9648.000 [PK 45.3 38.5 8.2 40.1 51.9 73.9 22.0 100 0
Hori. 2390.000 [AV 44.8 26.4 13.6 41.1 43.7 53.9 10.2 100 297
Hori. 2822.400 AV 36.6 27.2 5.8 40.8 28.8 53.9 25.1 100 0
Hori. 4824.000 [AV 37.0 30.7 5.6 39.8 335 53.9 20.4 100 201
Hori. 7236.000 [AV 36.3 36.7 7.1 40.2 39.9 53.9 14.0 100 0
Hori. 9648.000 [AV 36.3 38.5 8.2 40.1 42.9 53.9 11.0 100 0
Vert. 2390.000 [PK 50.9 26.4 13.6 41.1 49.8 73.9 24.1 100 323
Vert. 2822.400 |PK 52.0 27.2 5.8 40.8 44.2 73.9 29.7 100 0
Vert. 4824.000 [PK 49.1 30.7 5.6 39.8 45.6 73.9 28.3 139 62
Vert. 7236.000 [PK 45.4 36.7 7.1 40.2 49.0 73.9 24.9 100 0
Vert. 9648.000 [PK 45.9 38.5 8.2 40.1 52.5 73.9 21.4 100 0
Vert. 2390.000 [AV 37.9 26.4 13.6 41.1 36.8 53.9 17.1 100 323
Vert. 2822.400 |[AV 35.9 271.2 5.8 40.8 28.1 53.9 25.8 100 0
Vert. 4824.000 AV 39.3 30.7 5.6 39.8 35.8 53.9 18.1 139 62
Vert. 7236.000 [AV 36.3 36.7 7.1 40.2 39.9 53.9 14.0 100 0
Vert. 9648.000 |AV 36.4 38.5 8.2 40.1 43.0 53.9 10.9 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]
Hori. 2412.000 [PK 90.4 26.4 13.6 41.1 89.3 - -|Carrier
Hori. 2400.000 [PK 53.0 26.4 13.6 41.1 51.9 69.3 17.4
Vert. 2412.000 [PK 83.9 26.4 13.6 41.1 82.8 - -|Carrier
Vert. 2400.000 |PK 45.5 26.4 13.6 41.1 44.4 62.8 18.4

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Test place
Date

Temperature / Humidity

No.3 Semi Anechoic Chamber

March 2, 2015

25 deg.C, 24 %RH

Radiated Emission

March 3, 2015
22 deg.C, 35 %RH

Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2437 MHz
Tx, IEEE802.11n-HT20
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2822.400 [PK 48.3 27.2 5.8 40.8 40.5 73.9 334 100 0
Hori. 4874.000 [PK 49.1 30.9 5.6 39.7 45.9 73.9 28.0 100 200
Hori. 7311.000 [PK 45.3 36.8 7.0 40.3 48.8 73.9 25.1 100 0
Hori. 9748.000 [PK 45.4 38.6 8.1 40.0 52.1 73.9 21.8 100 0
Hori. 2822.400 (AV 37.0 27.2 5.8 40.8 29.2 53.9 24.7 100 0
Hori. 4874.000 AV 37.1 30.9 5.6 39.7 33.9 53.9 20.0 100 200
Hori. 7311.000 AV 36.3 36.8 7.0 40.3 39.8 53.9 141 100 0
Hori. 9748.000 AV 36.6 38.6 8.1 40.0 43.3 53.9 10.6 100 0
Vert. 2822.400 [PK 51.1 27.2 5.8 40.8 43.3 73.9 30.6 100 0
Vert. 4874.000 [PK 48.1 30.9 5.6 39.7 449 73.9 29.0 149 19
Vert. 7311.000 [PK 45.7 36.8 7.0 40.3 49.2 73.9 24.7 100 0
Vert. 9748.000 [PK 46.2 38.6 8.1 40.0 52.9 73.9 21.0 100 0
Vert. 2822.400 (AV 36.2 27.2 5.8 40.8 28.4 53.9 25.5 100 0
Vert. 4874.000 (AV 36.6 30.9 5.6 39.7 334 53.9 20.5 149 19
Vert. 7311.000 AV 36.3 36.8 7.0 40.3 39.8 53.9 141 100 0
Vert. 9748.000 [AV 36.2 38.6 8.1 40.0 42.9 53.9 11.0 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Test place
Date

Temperature / Humidity

No.3 Semi Anechoic Chamber

March 2, 2015

25 deg.C, 24 %RH

Radiated Emission

March 3, 2015
22 deg.C, 35 %RH

Engineer Yosuke Ishikawa Yosuke Ishikawa
Mode TX, 2462 MHz
Tx, IEEE802.11n-HT20
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 204.001 [QP 37.3 16.4 8.1 32.0 29.8 435 13.7 170 237
Hori. 228.003 |QP 41.0 16.7 8.2 32.0 33.9 46.0 12.1 153 116
Hori. 312.000 QP 43.1 14.3 8.6 31.9 34.1 46.0 11.9 100 129
Hori. 360.001 [QP 42.9 15.5 8.9 31.9 35.4 46.0 10.6 100 132
Hori. 432.002 |QP 39.6 16.9 9.2 31.9 33.8 46.0 12.2 100 141
Hori. 799.988 |QP 34.0 21.0 10.5 315 34.0 46.0 12.0 100 116
Hori. 2483.500 [PK 60.8 26.6 13.6 41.1 59.9 73.9 14.0 100 300
Hori. 2822.400 |PK 47.7 271.2 5.8 40.8 39.9 73.9 34.0 100 0
Hori. 4924.000 |[PK 50.2 31.1 5.6 39.6 47.3 73.9 26.6 100 201
Hori. 7386.000 [PK 45.8 36.9 7.0 40.4 49.3 73.9 24.6 100 0
Hori. 9848.000 [PK 45.1 38.6 8.0 39.9 51.8 73.9 221 100 0
Hori. 2483.500 [AV 44.3 26.6 13.6 41.1 43.4 53.9 10.5 100 300
Hori. 2822.400 |[AV 36.5 27.2 5.8 40.8 28.7 53.9 25.2 100 0
Hori. 4924.000 AV 38.7 31.1 5.6 39.6 35.8 53.9 18.1 100 201
Hori. 7386.000 [AV 36.0 36.9 7.0 40.4 39.5 53.9 14.4 100 0
Hori. 9848.000 [AV 36.0 38.6 8.0 39.9 42.7 53.9 11.2 100 0
Vert. 360.001 [QP 35.5 15.5 8.9 31.9 28.0 46.0 18.0 142 169
Vert. 813.991 |QP 33.3 21.2 10.6 31.4 33.7 46.0 12.3 104 349
Vert. 2483.500 [PK 54.9 26.6 13.6 41.1 54.0 73.9 19.9 100 324
Vert. 2822.400 |PK 52.3 271.2 5.8 40.8 44.5 73.9 29.4 100 0
Vert. 4924.000 |PK 48.9 31.1 5.6 39.6 46.0 73.9 27.9 124 33
Vert. 7386.000 [PK 45.3 36.9 7.0 40.4 48.8 73.9 25.1 100 0
Vert. 9848.000 [PK 45.8 38.6 8.0 39.9 52.5 73.9 21.4 100 0
Vert. 2483.500 [AV 39.7 26.6 13.6 41.1 38.8 53.9 15.1 100 324
Vert. 2822.400 AV 36.5 271.2 5.8 40.8 28.7 53.9 25.2 100 0
Vert. 4924.000 AV 37.2 31.1 5.6 39.6 34.3 53.9 19.6 124 33
Vert. 7386.000 [AV 36.1 36.9 7.0 40.4 39.6 53.9 14.3 100 0
Vert. 9848.000 |AV 36.2 38.6 8.0 39.9 42.9 53.9 11.0 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10712938S-B

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015

Temperature / Humidity 22deg.C , 40%RH

Engineer Yosuke Ishikawa

Burst rate confirmation

Tx, IEEE802.11b, PN9, worst data mode 11Mbps

duty cycle = 1.887 / 1.918 = 0.984 (98.4%)
% Agilent RL
a Mk 1.918 ms
Ref 18 dBm #Atten 20 dB -0.29 dB
#Peak 2R 12
Log
18
dB/
REL RN AL R AL |w| [ LRLL
LgAv [
s1 sl ‘
Center 2.437 000 GHz Span @ Hz
es BW 1 MHz #WBH 3 MHz Sweep 2 ms (5001 nts)
Marker  Trace Type ¥ Rxis Anplitude
1R 2 Tine 63.88 ps -2.77 dBm
la ()] Time 1.887 s -8.18 dB
2R (3 Time £3.88 ps -2.77 dbn
28 2 Tine 1.918 ws -8.29 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile 1 +81 463 50 6401
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Test place
Date

Temperature / Humidity 22deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.

March 2, 2015

Yosuke Ishikawa

No.5 Shielded Room

, 40%RH

Test report No.: 10712938S-B

Duty Factor Calculation chart

Tx, IEEE802.11g, PN9, worst data mode 12Mbps

Duty Factor Calculation

Duty Factor: 20log (1/duty cycle) = 0.2dB

duty cycle = 1.571 / 1.615 = 0.973 (97.3%)

% Agilent RL
a Mk 1.615 ms
Ref 18 dBm #Atten 20 dB 6.86 dB
heac | 1
g 2 2
18
dB/
LAy '_
1
S1 82
Center 2.437 000 GHz Span @ Hz
es BW 1 MHz #WBH 3 MHz Sweep 2 ms (5001 nts)
Marker  Trace Type ¥ RAxis Anplitude
1R 2 Tine 247 -18.28 dEn
la ()] Time 1.571 ws -1.49 dB
2R (3 Time 247 -10.28 dbn
28 2 Tine 1.615 .85 dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015

Temperature / Humidity 22deg.C , 40%RH

Engineer Yosuke Ishikawa

Burst rate confirmation

Tx, IEEE802.11n-HT20, PN9, O(MCS) [800ns Gl]

duty cycle = 2.615 / 2.658 = 0.984 (98.4%)
% Agilent RL
& Mkr2 2,658 ms
Ref 18 dBm #ftten 20 dB -1.23 dB
#Peak
i N Y Y Y
18
dB/
T
Loy
T i
S1 82
Center 2.437 000 GHz Span @ Hz
es BW 1 MHz #WBH 3 MHz Sweep 3 ms (8001 nts)
Marker  Trace Type ¥ RAxis Anplitude
1R 2 Tine 112.6 ps -9.81 dBn
la ()] Time 2.615 ms -8.37 dB
2R (3 Time 113.6 p -9.01 dbn
2 2 T 2.658 -1.23 dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10712938S-B

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015

Temperature / Humidity 22deg.C , 40%RH

Engineer Yosuke Ishikawa

Spurious emission (Conducted)
Tx, IEEE802.11n-HT?20, PN9, 0(MCS) [800ns GI]

Tx, 2462MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aglent RL ¥ Aglent RL
Ref 57 dBuV wAtten 20 dB Ref 97 dByV wAtten 20 dB
wPeak wPeak
Lng Lng
18 18
dE/ dE/
1] 1]
bl | 1 ! | ! | 1 | 1 bl
i i
Laflv | 1 1 | 1 | 1 1 1 Laflv
51 52 | | | | | | 51 52
Vi FC Vi FC
FA| FA|
£ fad o | | | | | | I T | . | |
s | P bt o b gt b , Flun B g T RN TRV PR WSS TSI ERR IR SRR T O 10 DO O A
phiz A i "‘""“u'ih"ﬂ ki N llg.__{ Wi ?,r“.r."\“ 'i'l'u'v‘r-""." 'Tf.':'!'l' i Swp | | | I ! |
Srart SHR kHz Stop 150,88 kHz Srart 158 kHz Stop FA88 MHz
sRes BH 280 Hz sUEH 628 Hz Sween 2279 5 (1281 prsd sRes BH 18 kHz sUEH 38 kHz Sweep 2053 ms (1291 psd
Carrier, 20dBc Limit
= Agllent RL
Mkrl 2,464 475 Gliz
Bef 16T dBpl) wAtten 2B 9B 4706 JEp\
wPeak
Lng 1
18 i Ry o T T A O ST
JB/ ettt sl wnlfumipamlpagho
] |
Dl
bl | v ! | ! | 1 Y
dfplt i W
Loftv |yl gfe | | | | | | | Mk Vi s
a5
Vi FC
FA|
E(fh
Flun
Gwp
Conter 2462 BRE GHz Span 38 HHz
sRes BH 100 kM= s 3A0 kHz Sweap 205 ms (1291 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10712938S-B

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11b, PN9, worst data mode 11Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2410.61 -5.92 1.12 9.90 5.10 8.00 2.90
2437.0000 2435.61 -5.62 1.12 9.90 5.40 8.00 2.60
2462.0000 2460.61 -5.55 1.13 9.90 5.48 8.00 2.52

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz Tx, 2437TMHz
1 Agilant RL 1 Agilant RL
Miel 2418 612 5 GHz Mirl 2435 612 5 GHz
Rof 8 dBm #Atten 1@ JB 5.92 dBm Rof 8 dBm #Atten 1@ JB 5.62 dBm
sPeak n sPeak R
Log f Log i
18 | 18 |
B/ i I [ . J | dB/ | L ] .
| [N Loallys o " | 1| | | | Mol by |.,;_! ||Ji IRl
(. *l‘iwl_!\rl.L‘J[IIH*.N.‘MJ.J,\I,("n‘r“rl}'h \r.u'ly}u\rﬂ_lm‘. ‘I""'I|\\'-4"l'g | 1, IWL,I,]M,“#(.I-"JI\ i ._#"h{if_rrf_l li,l'lﬂ,'r.-i.n’ ]-’F..' 'r’\'u"_\-,‘,\'..hn I
o i Ty | il I AT ik S ATMELY L r 1 | I Iy L +
] R WAL m '-iJ“ R L ]
Lafv 1 1 ! 1 1 1 ! I 1 Lafv
31 5] | | | | | | | | 31 5]
H3 FC H3 FC
AR | | | AR
£CH: [ [ T [ [ [ £CH:
FTun FTun
Swp | | I | | | Swp
Center 2,412 BE& @ GHz ) Span 15 MHz Center 2,437 BE@ 8 GHz - Span 15 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 1.582 5 (1201 prs) ®Ras EH 3 kHz UEH 9.1 kHz Swsep 1.582 5 (1201 prs)

TX, 2462MHz

1 Agilant RL
Mkl 2460 612 5 GHz
Rof 8 dBm sAtten 19 B 5.55 dBm
*Feak H
=3
Log
18 | | |
dBs J | |
,,.;L-. L ikl s ."'“"‘-‘*"‘-.'-"LV-'{-.JLH, A
A i L
Jol Py "I
Lafly
5152
H3 FI
FAA|
Efn
FTun
Swp
Center 2,462 BE& @ GHz ) Span 15 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 1.582 5 (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400

Facsimile 1 +81 463 50 6401

43 of 50




Test report No.: 10712938S-B

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11g, PN9, worst data mode 12Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2408.23 -25.45 1.12 9.90 -14.43 8.00 22.43
2437.0000 2441.98 -24.42 1.12 9.90 -13.40 8.00 21.40
2462.0000 2463.23 -25.06 1.13 9.90 -14.03 8.00 22.03

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz Tx, 2437TMHz
1 Agilant RL 1 Agilant RL
Mirl 2.408% 229 GHz Mkrl 2.441 979 GHz
Rof 28 dBm #Atten 1@ JB 25.45 dBm Rof 28 dBm #Atten 1@ JB 24.42 dBm
sPeak AI) *Feak
;l:,:l '-.’\1.-‘."'.":'1'- .’._."‘; n ‘,“A;\""r"!l' A '\'-_u‘_-'; i TR il;;g | -'.':-\J'.'\’\"\'\"-.'I-.-i\r‘.‘-* sk A '\‘.-}'.-'.5\'.!.‘.'",'Ir .f'.-'n'JLl_'.‘\ .-:.',- -'".--4",",*
dB/ § dB/
| i
I
i P |
Lt |- I 1 1 | 1 | 4 L
P i
4k ¥ | i | 1 | L | |
o # d JL‘ M
Lofv ple” | Lokt [P0 | I ! ! ! | | |
31 5] | | | | | | | | 31 5]
V3 FI V3 FI
A I I | | | | | | | AR
ALHH Eity
FTun FTun
Swp | | I | | | Swp
Center 2,412 BE@ GHz Span 25 MHz Center 2,437 BE@ GHz Span 25 MHz
®Ras EH 3 kHz sUVEH 8.1 kHz Swsep 2.653 5 (1201 prs) ®Ras EH 3 kHz UEH 9.1 kHz Swsep 2.653 5 (1201 prs)
TX, 2462MHz
1 Agilant RL
Mirl 2.463 229 GHz
Rof 28 dBm #Atten 1@ JB 25.06 dBm
*Peak
10 AARAAMARS A A AR A 1o
dB/ i i
[ ! | i
| :‘th b T
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g ' LT
Lafy PO | o
31 5]
V3 FI
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FTun
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Center 2,462 BE@ GHz Span 25 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 2.653 5 (1201 prs)
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Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
Mode Tx, IEEE802.11n-HT20, PN9, 0(MCS) [800ns GI]
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2408.21 -24.32 1.12 9.90 -13.30 8.00 21.30
2437.0000 2430.70 -25.89 1.12 9.90 -14.87 8.00 22.87
2462.0000 2469.48 -24.16 1.13 9.90 -13.13 8.00 21.13

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz

Tx, 2437TMHz

RL
Mhrl 2.483 285 GHz

RL
Mhrl 2.438 635 GHz

Rof 28 dBm 24.32 dBm Rof 28 dBm sAtten 19 B 25.89 dBm
*Peak *Peak $
Log Bt it ady g abt s Log b e ks s
10 v .‘I.l‘-..,\l'll._.'_.._ J‘."."-I*'l’ "".'I.‘-""' 18 ATV W
4B/ i ' 4B/
i il I
b i = w1
A b 4 ",
p it Yo
1 L I TS
Lafy ll.-._.'r“L I My Lafy pASH | 1 |"ﬂ-‘;'
5152 5152
V3 FI V3 FI
FAA| FAA|
ALHH Eity
FTun FTun
Swp Swp
Center 2,412 BE@ GHz Span 26 MHz Center 2,437 BE@ GHz Span 26 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 2,759 5 (1201 prs) ®Ras EH 3 kHz UEH 9.1 kHz Swsep 2,759 5 (1201 prs)

TX, 2462MHz

i Agilant

Rof =20 JBm

sAtten 19 B

RL
Mhrl 2.46% 479 GHz
24.16 dBm

sPeak
Log

dBs

Lo A4
31 5]
V3 FI
Efn

FTun
Swp

Ao A AR MR YA Kol .1_‘.;_-{1:.- i

4

My

Center 2,462 BH@ GHz
®Ras EH 3 kHz

sUEH 9.1 kHz

Span 25 MHz
Swsep 2.653 5 (1201 prs)
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Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015

Temperature / Humidity 22deg.C , 40%RH

Engineer Yosuke Ishikawa

99% Occupied Bandwidth

Tx, IEEE802.11b, PN9, worst data mode 11Mbps
Tx, 2412MHz Tx, 2437TMHz
¥ Aglent RL ¥ Aglent RL
Rof 117 dBwl witten 20 dB Rof 117 dBwl witten 20 dB
=Samp =Samp
]IE I 1 ! ..6_1. 1 '“(°. 1 | 1 lg | 1 1 '9;}-. ! I ot
SO P S R~ RO SISO O S N N
LT K S f T = i o BLE
T N Y I B P A (A A I I N N WML '
Lafly ! 1 : ! + i + i 1 Lafly
M1 52 I | M1 52
Center 2412 09 GHz Tpan 50 Wz Center 2437 09 GHz Tpan 50 Wz
siies BN 510 Kz *UEH 1.5 Miiz Sweep 14 ms (1201 pts) siies BN 510 Kz *UEH 1.5 Miiz Sweep 14 ms (1201 pts)
Occupied Bandwidth Occ B ¥ Pur 5600 1 Occupied Bandwidth Occ B ¥ Pur 5600 1
15.3508 MHz R 15.3615 MHz R
Transmit Freq Error 5650 kHz Transmit Freq Error  -1.858 kHz
» dB BandwWidth 10526 MHz® » dB BandwWidth 18436 MHz*
Tx, 2462MHz
= Agllent RL
Rof 117 dBwl witten 20 dB
=Samp
Log — .|
-N,mr'hﬂ**-“‘r"'- T T T -\'V“P"“'km iy
IO, O N N /11
Laflv
M1 52
Center 2,062 8 GRz Tpan 50 Wz
siies BN 510 Kz *UEH 1.5 Miiz Sweep 14 ms (1201 pts)
Occupied Bandwidth Occ BM % Pur 9504 7
15.3468 MHz R
Transmit Freq Error  -11.4%8 kHz
» dB BandwWidth 10,468 MHz*
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Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
99% Occupied Bandwidth
Tx, IEEE802.11g, PN9, worst data mode 12Mbps
Tx, 2412MHz Tx, 2437TMHz
¥ Aglent RL ¥ Aglent RL
Rof 117 dBul Witten 28 dB Rof 117 dBul Witten 28 dB
=Samp =Samp
.]rlg . ..-4“-’:.—‘4 --v‘--‘—h-;-d\;.,\ ]ri;g | B e i et T
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siies BN 510 Kz *UEH 1.5 MHz Sweep 184 ms (1201 pts) siies BN 510 Kz *UEH 1.5 MHz Sweep 184 ms (1201 pts)

Center 2462 AR GHz

Gpan 5@ MHz

siies BN 510 Kz *UEH 1.5 Miiz Sweep 14 ms (1201 pts)
Occupied Bandwidth Occ BM % Pur 9504 7
16.8116 MHz R
Transmit Freq Error  -12.896 kHz
» dB BandwWidth 16,1289 MHz®

Occupied Bandwidth Oce BH X Pur 9900 1 Occupied Bandwidth Oco BH X Pur 9900 %
16.7527 MHz HdB .00 B 16.8644 MHz 560 0B
Transmit Freq Error  -9.7/15 kHz Transmit Freq Error  -2.766 kHz
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Tx, 2462MHz
= Agllent RL
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Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date March 2, 2015
Temperature / Humidity 22deg.C , 40%RH
Engineer Yosuke Ishikawa
99% Occupied Bandwidth
Tx, IEEE802.11n-HT20, PN9, 0(MCS) [800ns GI]
Tx, 2412MHz Tx, 2437TMHz
¥ Aglent RL ¥ Aglent RL
Ref 167 dBull witten 18 6B Ref 187 dBul/ witten 18 6B
lSamD g rn_ar o A lSamD B ey A
Log e A R Log ¢ i e
L] LI L] | 1 1 AL
o | 1 i b | 1 dE/ ! 1 x by ] 1
/ b S
L Mot o et g —
‘,.‘_‘,..p..!.fm_--!" 7 | L i S -,_,“4.!.\1.:[' aki | L ! ”'*".".'.ln,m@l
Laflv Laflv
M1 52| M1 52|
Center 2412 08 GRz Span 5@ HHz Center 2,437 08 GRz Span 5@ HHz
sRes BH 510 kHz WWEH 1.5 Mz Sweep 184 ms (1201 prs) sRes BH 510 kHz WWEH 1.5 Mz Sweep 184 ms (1201 prs)
Occupied Bandwidth Oce BH X Pur 9900 1 Occupied Bandwidth Oco BH X Pur 9900 %
17.8573 MHz R 17.8633 MHz R
Transmit Freq Error 2,321 kHz Transmit Freq Error  -6.487 kHz
» dB BandwWidth 17508 MHz® » dB BandwWidth 17554 MHz®
Tx, 2462MHz
= Agllent RL
Ref 167 dBull witten 18 6B
=Samp N A
(03 Lo -
10
dB | 1 ! 1 | |
M.-M,r’f-_v“- W A il T
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M1 52|
Center 2462 AR GHz fipan D@ HHz
sRes BH 510 Kz WWEH 1.5 Mz Sweep 184 ms (1201 prs)
Occupied Bandwidth Occ BM % Pur 9504 7
17.8687 MHz R
Transmit Freq Error  -1.4%/ kHz
» dB BandwWidth 17 AGZ MHz®
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. |
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item |Calibration Date *
Interval(month)
SAEC-03(NSA) | Semi—Anechoic TDK SAEC-03(NSA) 3 RE 2014/07/14 * 12
Chamber
SAF-06 Pre Amplifier TOYO Corporation TPAO0118-36 1440491 RE 2014/05/23 * 12
SCC-Go04 Coaxial Cable Junkosha J12J102207-00 JUN-12-14-01 |RE 2014/06/24 * 12
8

SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2014/05/15 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2014/08/12 * 12
SOS-05 Humidity Indicator A&D AD-5681 4062518 RE 2014/10/30 * 12
SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 RE 2014/03/17 * 12
SJM-15 Measure ASKUL - - RE -

COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE -
RFIL,MF)

SAT20-01 Attenuator(above 1GHz) |Agilent 8493C-020 74889 RE 2014/11/21 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2014/11/21 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2014/03/15 * 12
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2014/03/14 * 12

SCC-G15 Coaxial Cable Suhner SUCOFLEX 102 32703/2 RE 2014/03/13 * 12
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2014/10/18 * 12
SLA-03 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A (RE 2014/10/18 * 12

0901
SAT6-08 Attenuator HIROSE ELECTRIC AT-406(40) - RE 2014/08/27 * 12
CO.LTD.
SCC-C1/C2/C |Coaxial Cable&RF Fujikura/Fujikura/Suhne | 8D2W/12DSFA/14 |-/0901-271(RF [RE 2014/04/25 * 12
3/C4/C5/C10/ |Selector r/Suhner/Suhner/Suhn | 1PE/141PE/141PE Selector)

SRSE-03 er/TOYO /141PE/NS4906
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2015/02/18 * 12
STR-06 Test Receiver Rohde & Schwarz ESCI 101259 RE 2014/03/04 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 AT 2015/02/24 * 12
SPM-07 Power Meter Agilent 8990B MY5100272 AT 2014/04/04 * 12
SPSS-04 Power sensor Agilent N1923A MY5326009 AT 2014/04/04 * 12

SAT10-10 Attenuator Weinschel Corp. 54A-10 37584 AT 2014/04/22 * 12

SCC-G12 Coaxial Cable Suhner SUCOFLEX 102 30790/2 AT 2014/03/13 * 12
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2014/12/24 * 12

The expiration date of the calibration is the end of the expired month
As for some calibrations performed after the tested dates
controlled by means of an unbroken chains of calibrations

All equipment is calibrated with valid calibrations

national or international standards

Test Item :

RE: Radiated emission |,
AT: Antenna terminal disturbance voltage

UL Japan, Inc.

, those test equipment have been

. Each measurement data is traceable to the
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