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any agency of the Federal Government.
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SECTION 1: Customer information
Company Name : Hitachi Maxell, Ltd.
Address : 292 Yoshida-cho, Totsuka-ku, Yokohama-shi, Kanagawa, 244-0817 Japan
Telephone Number : +81503152 1784
Facsimile Number : +8145 866 5936
Contact Person : Hiroyuki Urata
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : Wireless Display Module
Model Number : WHDO0070-D103
Serial Number :  Refer to 4.2 in this report.
Rating . DCsV
Country of Mass-production :  China
Condition of EUT : Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Receipt Date of Sample : November 5, 2013
Modification of EUT : No modification by the test lab.

2.2 Product description
Model: WHDO0070-D103 (referred to as the EUT in this report) is a Wireless Display Module.

Clock frequency(ies) in the system 19.2MHz, 20MHz

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. : 10068267S-1

Page : 50f107
Issued date : February 19, 2014
FCC ID : 2ABS4-WHD0070
Radio specification:
Equipment type . Transceiver
Frequency of operation *1) . 2.4GHz: 2412-2462MHz (IEEE 802.11b, 11g, 11n (HT20))

2422-2452MHz (IEEE 802.11n (HT40))
5GHz (W52): 5180-5240MHz (IEEE 802.11a, 11n (HT20))
5190-5230MHz (IEEE 802.11n (HT40))
5GHz (W58): 5745-5825MHz (IEEE 802.11a, 11n (HT20))
5755-5795MHz (IEEE 802.11n (HT40))
Bandwidth . 20MHz (IEEE 802.11a/b/g/n), 40MHz (IEEE 802.11n)
Channel spacing . 5MHz (2.4GHz),
20MHz (IEEE 802.11a, 11n (HT20, 5GHz)),
40MHz (IEEE 802.11n (HT40, 5GHz))

Type of modulation . DSSS, OFDM
Antenna type *2) . PCB Antenna
Antenna connector type . UFL

ITU code . D1Db, G1D
Operation temperature range  : 0to +40 deg.C

*1) Refer to the test report 10068267S-H for FCC 15.247.
* The EUT does not perform simultaneous transmission of 2.4GHz and 5GHz Wireless LAN.

*2) The EUT has 3-type of antenna. One of the antennas is connected to the product.

No. | Antenna | Antenna model Antenna | 2.4G gain | 5G gain | Cable length Remark
Brand type (dBi) (dBi) (mm)

1 Hitachi WHDO0070-A300 | PIFA 0.49 1.77 300

2 Hitachi WHDO0070-A400 | PIFA 0.34 1.09 400

3 Hitachi WHDO0070-A500 | PIFA -0.76 1.09 500

The testing has been performed using WHD0070-A300 which has the highest antenna gain.

FCC 15.31 (e) / 212
The RF Module has its own regulator. The RF Module is constantly provided voltage (DC3.3V, DC1.2V, DC1.8V)
through the regulator regardless of input voltage. Therefore, this EUT complies with the requirement.

FCC 15.203/ 212
The EUT has a unique coupling/antenna connector (U.FL). Therefore the equipment complies with the requirement.
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SECTION 3: Test specification, procedures & results

3.1  Test specification

Test specification ‘ FCC Part 15 Subpart E: 2013,

final revised on September 30, 2013 and effective October 30, 2013

Title * FCC 47CFR Part15 Radio Frequency Device Subpart E Unlicensed National Information
Infrastructure Devices
Section 15.207 Conducted limits
Section 15.209 Radiated emission limits, general requirements
Section 15.407 General technical requirements
3.2 Procedures & Results
Item Test Procedure *1) | Specification | Remarks | Deviation Worst Margin Results
28.0dB
ANSI C63.4:2009 Eﬁ‘ggt%g_“gpl'v'“z
Conducted  [7. AC powerline FCC 15.407 e .
emission conducted emission |(b)(6) & 15.207 i N/A Phase: N Complied
measurements Mode: Tx 5180MHz,
IEEE 802.11n (HT20),
CDD
26dB & 20dB [ANSI C63.4:2009  |FCC 15.407
emission 13. Measurement of |(a)(1)(2)(3) Conducted N/A -
bandwidth intentional radiators |FCC 15.215 (c)
Maximum  |ANSI C63.4:2009
conducted 13. Measurement of (F;):(Ci)l(%?g)? Conducted N/A Complied
output power |intentional radiators See data
Peak power [ANSI C63.4:2009
FCC 15.407 .
spectral 13. Measurement of @1)2)E3) Conducted N/A Complied
density intentional radiators
Peak ANSI C63.4:2009
excursion 13. Measurement of FCC 15.407 Conducted N/A Complied
ratio intentional radiators (2)(6)
1.3dB
Spurious Freg.: 5150.000 MHz
emission  |ANSI C63.4:2009 | C¢ 15:109, Detector: Average
15.407 (b), . Polarization: .
& 13. Measurement of Radiated N/A - Complied
Restricted intentional radiators 15.205 & Horizontal
band edges 15.209 Mode: Tx 5190MHz,
IEEE 802.11n (HT40),
CDD
Dynamic |z o596 N/A
lelzgsteizggy APPENDIX FCC 15.407 (h) | Conducted *2) N/A N/A

*1) These tests were also referred to KDB 789033 (FCC), "Guidelines for Compliance Testing of Unlicensed National
Information Infrastructure (U-NII) Devices - Part 15, Subpart E”.
*2) The test is not applicable since the EUT does not operate in the 5.25-5.35 GHz and 5.47-5.725 GHz bands.
Note: UL Japan’s Work Procedures No. 13-EM-W0420 and 13-EM-W0422
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3.3 Addition to standard
Item Test Procedure Specification | Remarks Worst Margin Results
Occupied .
bandwidth  [A00 00542009 Conducted |- .
(99%) o

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.

3.4  Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2.
e Frequency range No.1 SAC™'/SR™ No.2 SAC/SR No.3 SAC/SR
() ) )
Conducted emission 150kHz-30MHz 3.6 dB 3.6 dB 3.5dB
(AC Mains) LISN
Radiated emission 9kHz-30MHz 3.7dB 3.7dB 3.6 dB
(Measurement distance: 3m) | 30\HZ-300MHz 4.8 dB 5.0 dB 4.8 dB
300MHz-1GHz 5.0dB 5.0dB 4.8 dB
1GHz-15GHz 4.9dB 4.9 dB 4.9 dB
Radiated emission 15GHz-18GHz 5.7dB 5.6 dB 5.6 dB
(Measurement distance: 1m) 18GHz-40GHz 5.2 dB 4.3 dB 4.3dB

*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 the 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: (x) 1.5dB

Spurious emission (Conducted) measurement (below 1GHz) uncertainty for this test was: () 1.6dB
Spurious emission (Conducted) measurement (1G-3GHz) uncertainty for this test was: (+) 1.4dB
Spurious emission (Conducted) measurement (3G-18GHz) uncertainty for this test was: (x) 2.8dB
Spurious emission (Conducted) measurement (18G-26.5GHz) uncertainty for this test was: () 2.5dB
Spurious emission (Conducted) measurement (26.5-50GHz) uncertainty for this test was: (x) 2.7dB
Bandwidth measurement uncertainty for this test was: () 5.4%
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3.5 Testlocation

UL Japan, Inc. Shonan EMC Lab.

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

Telephone number
Facsimile number

JAB Accreditation No. RTL02610
Size of reference .
FCC. . IC . . Width x Depth x | ground plane (m) Maximum
Registration | Registration . - measurement
Height (m) / horizontal .
No. No. . distance
conducting plane
No.1 semi-anechoic chamber | 697847 2973D-1 206 x11.3x7.65 | 20.6 x11.3 10m
No.2 semi-anechoic chamber | 697847 2973D-2 206 x11.3x7.65 | 20.6 x11.3 10m
No.3 semi-anechoic chamber | 697847 2973D-3 12.7x 7.7 x5.35 12.7x7.7 5m

No.4 semi-anechoic chamber

8.1x5.1x3.55 8.1x5.1 -

No.1 shielded room

6.8x4.1x2.7 6.8x4.1 -

No.2 shielded room

6.8x4.1x2.7 6.8x4.1 -

No.3 shielded room

6.3x4.7x2.7 6.3x4.7 -

No.4 shielded room

44x4.7x2.7 4.4x4.7 -

No.5 shielded room

7.8x6.4x2.7 7.8x6.4 -

No.6 shielded room

7.8x6.4x2.7 7.8x6.4 -

No.7 shielded room

2.76 x3.76 x 2.4 2.76 X 3.76 -

OO0 0x|OXO0O0ONKXKO

No.1 measurement room

2.55x4.1x25 -

3.6  Test setup, Test data & Test instruments

Refer to APPENDIX 1 to 3.

UL Japan, Inc.
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SECTION 4: Operation of E.U.T. during testing
4.1  Operating mode
Test item Mode Tested frequency Worst data
mode *1)
Conducted emission | Transmitting IEEE 802.11 (HT20), 5180MHz PN9, MCS0
Radiated emission CDD *4)
(below 1GHz) *2)
Radiated emission Transmitting IEEE 802.11a 5180MHz, 5220MHz, 5240MHz | PN9, 18Mbps
(above 1GHz) *5) Transmitting IEEE 802.11n (HT20), | 5180MHz, 5220MHz, 5240MHz | PN9, MCSO
CDD *4)
Transmitting IEEE 802.11n (HT40), | 5190MHz, 5230MHz PN9, MCSO
CDD *4)
Other items Transmitting IEEE 802.11a 5180MHz, 5220MHz, 5240MHz | PN9, 18Mbps
Transmitting IEEE 802.11n (HT20), | 5180MHz, 5220MHz, 5240MHz | PN9, MCSO
SISO
Transmitting IEEE 802.11n (HT20), | 5180MHz, 5220MHz, 5240MHz | PN9, MCSO
CDD *4)
Transmitting IEEE 802.11n (HT20), | 5180MHz, 5220MHz, 5240MHz | PN9, MCS8
SDM(MIMO) *3)
Transmitting IEEE 802.11n (HT40), | 5190MHz, 5230MHz PN9, MCSO
SISO
Transmitting IEEE 802.11n (HT40), | 5190MHz, 5230MHz PN9, MCSO
CDD *4)
Transmitting IEEE 802.11n (HT40), | 5190MHz, 5230MHz PN9, MCS8

SDM(MIMO) *3)

*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.
*3) As this transmitter has MIMO mode for only MCS8 to MCS15, we need not to consider array gains.

*4) The EUT has CDD mode for MCS0 to MCS?7. Directional gain is below 6dB, if correlation gain is considered.

*5) CDD mode was selected in SISO/ CDD / SDM (MIMO) for IEEE 802.11n (HT20) and IEEE 802.11n (HT40), based
on the test result of Maximum Peak Output Power.

EUT has the power settings by the software as follows;
Test software: MTool.exe, ver. 1.0.0.9

Power settings:

5GHz: IEEE 802.11a: 50, IEEE 802.11n (HT20): 42, IEEE 802.11n (HT40): 32

Measured antenna port:

Single output
(IEEE 802.11a, 11b, 11g, 11n SISO)

Multi output

(IEEE 802.11n CDD, 11n SDM (MIMO))

power

Maximum peak output

- Antenna 0
- Antenna 1

Antenna 0 + Antenna 1

Radiated emission

- Antenna 0 or Antenna 1 *1)

Antenna 0 + Antenna 1

Other tests

- Antenna 0 or Antenna 1 *1)

Antenna 0 or Antenna 1 *1)

*1) The worse antenna port was determined based on the test result of Maximum Peak Output Power.

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
2
B A 1
DC5V
3
C
* Test data was taken under worse case conditions.
Description of EUT and support equipment
No. | Item Model number Serial number | Manufacturer Remarks
A | Wireless Display Module WHDO0070-D103 | *1) Askey Computer Corp. | EUT
B Planar Inverted F Antenna WHDO0070-A300 |1 Askey Computer Corp. | EUT
C Planar Inverted F Antenna WHDO0070-A300 |2 Askey Computer Corp. | EUT

*1) Conducted / Radiated emission: C0:D9:62:FF:E6:F4, Other test: C0:D9:62:FF:E6:DA

List of cables used

No. | Cable Name Length (m) Shield Remarks
Cable Connector

1 USB 2.1 Shielded Shielded -

2 Antenna 0.3 Shielded Shielded -

3 Antenna 0.3 Shielded Shielded -

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 5: Conducted emission

5.1 Operating environment

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

5.2 Test configuration

EUT was placed on a platform of nominal size, 1m 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 tabletop was located 40cm to the vertical conducting plane. The rear of EUT, including peripherals was
aligned and was 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 LISN.

Each EUT current-carrying power lead, except the ground (safety) lead, was individually connected through a LISN to
the input power source.

Photographs of the set up are shown in APPENDIX 3.

5.3  Test conditions

Frequency range : 0.15 - 30MHz
EUT position : Table top

5.4  Test procedure

The AC Mains Terminal Continuous disturbance Voltage had been measured with the EUT within a Shielded room.
The EUT was connected to a Line Impedance Stabilization Network (LISN) via DC power supply.

An overview sweep with peak detection has been performed.

The measurements had been performed with a quasi-peak detector and if required, a CISPR average detector.

The conducted emission measurements were made with the following detection of the test receiver.

Detection Type Quasi-Peak/ CISPR Average
IF Bandwidth : 9kHz

5.5 Results

Summary of the test results : Pass

Refer to APPENDIX 1.
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SECTION 6: Radiated emission

6.1 Operating environment

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

6.2  Test configuration

EUT was placed on a urethane platform of nominal size, 0.5m by 0.5m, raised 0.8m above the conducting ground
plane. Photographs of the set up are shown in APPENDIX 3.

6.3  Test conditions

Frequency range : 30MHz to 40GHz
EUT position : Table top

6.4  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). 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. Drawing of the antenna direction is shown in Figure 1.

The radiated emission measurements were made with the following detection.

Frequency 30-1000MHz 1-40GHz

Detection type | Quasi-Peak Peak Average *1)

IF Bandwidth 120kHz RBW: 1MHz RBW: 1MHz
VBW: 3MHz VBW: *2

*1) The test method was referred to Section H) 6) d) Method VB (Averaging using reduced video bandwidth) of FCC
KDB 789033 D01 "Guidelines for Compliance Testing of unlicensed National Information Infrastructure (U-NII)
Devices — Part 15, Subpart E"

*2) When duty cycle > 98 percent, VBW was set at 10Hz.

When duty cycle < 98 percent, VBW (Average) calculation sheet in APPENDIX 1.

Detector and averaging type set for linear voltage averaging.

Below 1GHz
The result also satisfied with the general limits specified in FCC 15.209 (a).

Above 1GHz
Inside of restricted bands (FCC 15.205): Limit in FCC 15.209 (a)
Outside of the restricted bands: Limit 68.2dBuV/m (-27dBm e.i.r.p.*) in FCC 15.407(b)(1)(2)(3)

Restricted band edge: Limit in FCC 15.209(a)
Since this limit is severer than the limit of the inside of restricted bands.

*Electric Field Strength to e.i.r.p. conversion

P [dBm] = E [dBuV/m] -95.2 [dB] or

P [dBm] =10 x LOG ( ({ 10~ (E [dBuV/m] /20 ) * 10 ~ (-6) * (Distance = 3[m]) ) ~ 2 } / 30) x 10"3) (uV/m):
P is the e.i.r.p. (Watts)

* Distance Factor for the measurement at 1m: 20 x log (3.0m/1.0m) = 9.5dB
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The carrier levels and noise levels were confirmed at each position of X, Y and Z axes to see the position of maximum
noise, and the test was made at the position that has the maximum noise.

Worst case:

Subject Antenna polarization| Carrier Spurious

Below 1GHz 1-6.4GHz 6.4-40GHz
Module Horizontal Y Y Y Y
Antenna Y X Y X
Module Vertical Y Y Y Y
Antenna Z X YA X

Figure 1. Antenna angle

No.3 Semi-Anechoic Chamber (Antenna angle)

Radiated Emission
(Below 1GHz)

No.2 Semi-Anechoic Chamber (Antenna angle)

Radiated Emission
(Above 1GHz)

Blcomca}Antenna 0.deg
Logperiodic Antenna

3m

TurnTable

3m/3t

Measuring Receiver

Measuring Distance
10m: RED LINE 0 deg

: Absorbers(600mm x 600mm)

5m/st

No.3 Semi-Anechoic Chamber (Antenna angle)

Radiated Emission
(Above 1GHz)

No.3 Semi-Anechoic Chamber (Antenna angle)

Radiated Emission

Hom Antenna ]

Measuring Receiver

TurnTable

3m/3t

0 deg. Hom Antenna

Measuring Receiver

3m/3t

TurnTable

6.5 Band edge

Band edge level at 5150MHz and 5350MHz are below the limits of FCC 15.209.

6.6 Results

Summary of the test results : Pass
* No noise was detected other than listed points.

Refer to APPENDIX 1.
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SECTION 7: Antenna terminal conducted tests

Test Procedure
The tests were made with below setting connected to the antenna port with the test instrument.

Test Span RBW VBW Sweep | Detector Trace Instrument
time used
and Test
method
26dB bandwidth Enough width to Close to | Greater than| Auto Peak Max Hold | Spectrum
display 1% RBW Analyzer
of EBW
99% occupied Enough width to Closeto | Three times | Auto Sample Max Hold | Spectrum
bandwidth display 1% of RBW Analyzer
of Span
20dB bandwidth Enough width to Close Three times | Auto Peak Max Hold | Spectrum
display 1% to5% | of RBW Analyzer
of OBW
Maximum - - 50MHz - - - Power Meter
conducted method PM
output power
*1)
Peak power spectral| Enough width to 1MHz 3MHz Auto RMS-Average Clear Write| Spectrum
density display Power Averaging Analyzer
*2) (100 times) method SA-2
Peak excursion Enough width to 1MHz 3MHz Auto Peak Max Hold | Spectrum
ratio display RMS-Average Clear Write| Analyzer
Power Averaging method SA-2
(100 times)

*EBW: Emission Bandwidth

*1) Maximum Conducted Output Power was measured based on Method PM of "Guidance for Compliance Testing of
Unlicensed National Information Infrastructure (U-NII) Devices - Part 15, Subpart E”.

*2) PSD was measured based on Method SA-2 of "Guidance for Compliance Testing of Unlicensed National
Information Infrastructure (U-NII) Devices - Part 15, Subpart E”.

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

Summary of the test results : Pass

Refer to APPENDIX 1.

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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APPENDIX 1: Data of Radio tests Test report No. : 10068267S-1

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2013/11/27

Company : Hitachi Maxell, Ltd. Mode : Tx,11n(HT20),CDD,5180MHz
Kind of EUT : Wireless Display Module Order No. : 10068267S

Model No. : WHDO070-D103 Power : DC 5V

gerial Il(\lo. : C0:D9:62:FF:E6:F4 Temp./Humi. : 25deg.C / 42%RH

emarks D -

Limit1 : FCC 15C (15.207) QP . .
Limit2 : FCC 15C(15.207) AV Engineer : Tatsuya Arai
80 Limi
——— Limit1 (QP)
75
70 —— — Limit2 (AV)
65
60 ) N (PK)
'%' 55 S — % >ﬁ N (OP/AV)
O S e I I N — L1(PK)
45 7 (N i L1 (QP/AV)
S 40 A Pl
2 40 T
= 35 ‘H AT LA st
S 38 T
> 30 1 L LTI
- T MH\‘ \wm‘u ‘
& 25 Il w\"“‘“\ f H [ 1]
I H | ‘ ‘ ‘ Ui .
(Al il \‘ | 1411} “\ i 0 ph | ) L |
A0 e L i Do
15
10
5
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
F Reading CF Results Limit Margin
No. req. QP> | <AV> FaC 72ap> | <AV> | <aP> | <AV> | <QP> | <AV> | Phase | Comment
[MHz] [dBuV] | [dBuV] | [dB] | [dBuVl | [dBuV] | [dBuV] | [dBuV] | [dBl [dB]
1 0.17521 23.9 —| 127 386 —| ea7| 547] 281 —| N
2 0.34671 18.3 -—| 127 310 -—| 500 490 280 —| N
3| 2241650 73 -——| 138 209 -—| 600 500 39.1 —| N
4| 2561500 9.6 -—| 187 233 -—| 600 500 367 —| N
5|  28.80650) 1.4 -——| 139 253 -—| 600 500 347 —| N
6| 29.37800) 9.8 -——| 139|237 -—-| 600 500 363 —| N
7 0.17521 2338 -—| 127 -—| 647 47| 282 -]
8 0.34671 18.2 — 127 -——| 500 490 281 —
9| 2244100 15.4 -—| 138 -—| s00| 500[ 310 —
10|  25.63950 15.2 -—| 137 -—| s00| 500] 311 —
11| 28.83450 15.4 -—| 139 -—| s00| 500 307 —
12| 29.40400 12.3 -—| 139 -—| s00| 500/ 338 —

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05 16 of 107
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Test report No. : 10068267S-1

-26dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps
Freq. -26dB Bandwidth
[MHZ] [MHZ]
5180.0000 18.885
5220.0000 18.922
5240.0000 18.750
Tx, S180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref 8 dBm #Atten 16 dB Ref 8 dBm #Atten 16 dB
#Peoak #Peoak
Log Log
10 10
dB/ 7«%4\»%*“’* W"‘Wwwmo\ dB/ FWMMMM 3
v e 57 e
4 M\.mﬂw "’\ﬂ.nx P i J‘f \k '
[ e Lt Sl wwu \r\ﬂ 'MW'HWWWW Ly WAW
LaRv LaRv
ML $2 ML $2
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
16.3668 MHz ® dB  -26.00 dB 16.3621 MHz ® dB  -26.00 dB

Transmit Freq Error 28.095 kHz

Transmit Freq Error 35.406 kHz

® dB Banduidth 18.885 MHz ® dB Banduidth 18.922 MHz
Tx, 5240MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Peak
Log
18
dB/ fMW MW‘A‘WQ\
5 ) M e
4 i mﬂ" \J\W §

bl T PP ond |
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1

16.2988 MHz % dB  -26.00 dB

Transmit Freq Error 55.168 kHz
® dB Banduidth 18.750 MHz

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. : 10068267S-1

Test place
Date

Temperature / Humidity

-26dB Bandwidth

UL Japan, Inc. Shonan EMC Lab.

December 9, 2013
, 32 %RH

23 deg.C

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. -26dB Bandwidth
[MHz] [MHz]
5180.0000 19.061
5220.0000 19.225
5240.0000 19.218
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ 0 Jei o gt N ot | o dB/ PYRLINTY, REEEYIPY
/ A [ b
5/ e st fe
L N Vi b
ITT I R T e P gl
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur 9900 ¥ Occupied Bandwidth Occ BH % PWr  99.80
17.5392 MHz ®x dB -26.00 dB 17.5068 MHz ®x dB -26.00 dB
Transmit Freq Error 11.448 kHz Transmit Freq Error 26.820 kHz
® dB Banduidth 19.061 MHz ® dB Banduidth 19.225 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ Py &
A A
s/ e
o i\
PO L S
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
17.5293 MHz ®x dB -26.00 dB
Transmit Freq Error 21.007 kHz
® dB Banduidth 19.218 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone

Facsimile : +81 463 50

: +81 463 50 6400

6401
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Test report No. : 10068267S-1

-26dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. -26dB Bandwidth
[MHZ] [MHZ]
5180.0000 19.276
5220.0000 19.125
5240.0000 19.279
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ ? L Mg i e e AP | 4{\ dB/ j R, MM%
s/ Lo Ny e
e e Mol Vi by
TR e T it Iy il ST
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1 Occupied Bandwidth Oce BH % Pwr  99.00 1
17.5790 MHz ®x dB -26.00 dB 17.5585 MHz ®x dB -26.00 dB
Transmit Freq Error 45.654 kHz Transmit Freq Error 16.198 kHz
® dB Banduidth 19.276 MHz ® dB Banduidth 19.125 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ PRI &
/ K
St 1 e
e ol
T T P i,
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 %
175137 MHz ®x dB -26.00 dB
Transmit Freq Error 56.348 kHz
® dB Banduidth 19.279 MHz
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi,
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401

Kanagawa 259-1220 JAPAN
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Test report No. : 10068267S-1

-26dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. -26dB Bandwidth
[MHz] [MHz]
5180.0000 19.243
5220.0000 19.302
5240.0000 19.483
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ A ATt TN R o ot si dB/ ?’ e | _g:‘
s e / i
L W _ Y NP
P g it ) st . -
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
17.5369 MHz ®x dB -26.00 dB 17.5169 MHz ®x dB -26.00 dB
Transmit Freq Error 51.311 kHz Transmit Freq Error 52.341 kHz
® dB Banduidth 19.243 MHz ® dB Banduidth 19.382 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ & vk | gy
[ il
/ }
g i hen
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
17.5794 MHz % db -2600 dB
Transmit Freq Error 55.453 kHz
® dB Banduidth 19.483 MHz
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. : 10068267S-1

-26dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. -26dB Bandwidth
[MHZ] [MHZ]
5190.0000 39.206
5230.0000 38.946
Tx, S190MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peoak
Log
18
dB/ fQ‘ T PRANY Ol NP N S (,q
] y
e A
LgAw
M1 52
Center 5.198 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.2784 MHz ®x dB -26.00 dB
Transmit Freq Error 60,440 kHz
x dB Banduidth 39.206 MHz B
Tx, 5230MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peoak
Log
18
dB/ P PRLY NI L &
11 \
/ |
ol iV
bl Pty
LgAw
M1 52
Center 5.230 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.2021 MHz ® dB  -26.00 dB
Transmit Freq Error 56.264 kHz
x dB Banduidth 38.946 MHz B
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. : 10068267S-1

-26dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. -26dB Bandwidth
[MHZ] [MHZ]
5190.0000 38.913
5230.0000 38.665
Tx, S190MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peak
Log
10
dBy/ T sl oy bt Awsli
> j ll “«
MMMVWW gt o
LgAw
ML $2
Center 5.198 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.2708 MHz ® dB  -26.00 dB
Transmit Freq Error 116.951 kHz
% dB Bandwidth 38.913 MHz B
Tx, 5230MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peak
Log
10
dB/ fq i logthe W |t 'mﬁ
i y
, o Bt
o W ) T
LgAw
ML $2
Center 5.230 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1
36.2561 MHz ® dB  -26.00 dB
Transmit Freq Error 132.639 kHz
% dB Bandwidth 38.655 MHz B
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. : 10068267S-1

Test place
Date

Temperature / Humidity

-26dB Bandwidth

UL Japan, Inc. Shonan EMC Lab.
January 31, 2014
26deg.C , 44%RH

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. -26dB Bandwidth
[MHz] [MHz]
5190.0000 38.949
5230.0000 38.655
Tx, 5190MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Peak
Log
18
dB/ ?L bl | st AR ?\
M}I \\Jr\
LgAw
M1 52
Center 5.198 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 %
36.1384 MHz % db -2600 dB
Transmit Freq Error 116.304 kHz
® dB Banduidth 38.949 MHz B
Tx, 5230MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Peak
Log
18
dB/ ?" Pt ey Py T
/ §
o ol
ot pront by
LgAw
M1 52
Center 5.230 00 GHz Span 8@ MHz
#Res BH 430 kHz #VBH 1.3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.2047 MHz % db -2600 dB
Transmit Freq Error 77.146 kHz
® dB Banduidth 38.655 MHz B
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. : 10068267S-1

Test place
Date

Temperature / Humidity

99% Occupied Bandwidth

UL Japan, Inc. Shonan EMC Lab.

December 9, 2013
23 deg.C

, 32 %RH

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5180.0000 16.748
5220.0000 16.756
5240.0000 16.690
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref & dBm #Atten 18 dB Ref & dBm #Atten 18 dB
#Samp #Samp
Log Log
18 ™ 16 i R
dB/ ¢ T e dB/ ¢ e
7 K 7 kY
HJ'J'“ i < = e
A
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 58 MHz Center 5.220 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur 9900 ¥ Occupied Bandwidth Occ BH % PWr  99.80
16.7482 MHz % db -2600 dB 16.7555 MHz % db -2600 dB
Transmit Freq Error 32.274 kHz Transmit Freq Error 55.579 kHz
® dB Banduidth 19.654 MHz* ® dB Banduidth 19.541 MHz*
Tx, 5240MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18 I .
dB/ ¢ T "
il Y
| < Il
M,.-‘-'“‘ il MW%WW
LgAw
M1 52
Center 5.240 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
16.6899 MHz ®x dB -26.00 dB
Transmit Freq Error 56.913 kHz
® dB Banduidth 19.555 MHz*
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. : 10068267S-1

99% Occupied Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5180.0000 17.778
5220.0000 17.785
5240.0000 17.721
Tx, S180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref 8 dBm #Atten 16 dB Ref 8 dBm #Atten 16 dB
#Samp #Samp
Log Log
10 10
4B/ WW % dB/ wm MW
[ } / \
> « >, <«
rwm ...YAWMM‘JW KM | |Ui't M." _'\-' ‘I ru.4’.'l‘’*l*\uﬂ.ﬁ""mw Jn HM b
LaRv LaRv
M1 s2 M1 s2
Center 5.180 00 GHz Span 58 MHz Center 5.220 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
17.7782 MHz ® dB  -26.00 dB 17.7851 MHz ® dB  -26.00 dB

Transmit Freq Error 44.631 kHz

Transmit Freq Error

5.741 kHz

® dB Banduidth 19.959 MHz* ® dB Banduidth 19.866 MHz*
Tx, 5240MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18
4B/ WW Ww
> <
ik Yo, Ll
;W’h bl i R T
LgAw
M1 52
Center 5.240 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1
17.7211 MHz % dB  -26.00 dB

Transmit Freq Error 58.749 kHz
® dB Banduidth 19.869 MHz*

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. : 10068267S-1

99% Occupied Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5180.0000 17.706
5220.0000 17.717
5240.0000 17.681
Tx, S180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref 8 dBm #Atten 16 dB Ref 8 dBm #Atten 16 dB
#Samp #Samp
Log Log
10 P 10 .
ey L s I T dB/ T i
f y I y
L7 & 2, Al
b i N e
LaRv LaRv
ML $2 ML $2
Center 5.180 00 GHz Span 58 MHz Center 5.220 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 % Occupied Bandwidth Occ BH % Pwr  99.00 %
17.7060 MHz ® dB  -26.00 dB 17.7171 MHz ® dB  -26.00 dB

Transmit Freq Error 46.658 kHz

Transmit Freq

Error  25.037 kHz

® dB Banduidth 19.713 MHz* ® dB Banduidth 19.633 MHz*
Tx, 5240MHz

% Agilent RL
Ref & dBm #Atten 18 dB
#Samp ‘
Log
18 -
4B/ Pl rag

> <

. JLMW \”\M.UM“ n h

LgAw

Ml 52

Center 5.240 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1

17.6807 MHz % dB -26.00 dB

Transmit Freq Error 53.075 kHz
® dB Banduidth 19.763 MHz*

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. : 10068267S-1

Test place
Date

Temperature / Humidity

99% Occupied Bandwidth

UL Japan, Inc. Shonan EMC Lab.

December
23 deg.C

9,2013
, 32 %RH

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5180.0000 17.663
5220.0000 17.730
5240.0000 17.681
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref & dBm #Atten 18 dB Ref & dBm #Atten 18 dB
#Samp #Samp
Log Log
18 Ao 18 il i
dB/ ¢ T dB/ L TR e
/ ) / y
.z < > <
WJ& M'M “M!W F‘;‘“w' H A.“..W W J‘w,“ b lw i Lmh
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 58 MHz Center 5.220 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
17.6631 MHz ®x dB -26.00 dB 17.7295 MHz ®x dB -26.00 dB
Transmit Freq Error 60.402 kHz Transmit Freq Error 44.566 kHz
® dB Banduidth 19.6809 MHz* ® dB Banduidth 19.515 MHz*
Tx, 5240MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18 iy
4B/ P i camkdl AL
/ A
i ©
dthidig
LgAw
M1 52
Center 5.240 00 GHz Span 58 MHz
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
17.6808 MHz ®x dB -26.00 dB
Transmit Freq Error 77.399 kHz
® dB Banduidth 19.714 MHz*
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. : 10068267S-1

99% Occupied Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5190.0000 36.447
5230.0000 36.513
Tx, S190MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Samp
Log
18
dB/ Wwﬂmw
‘;M <«
. l“‘lf. I,
LgAw
M1 52
Center 5.198 00 GHz Span 188 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 %
36.4468 MHz ®x dB -26.00 dB

Transmit Freq Error 20.683 kHz

® dB Banduidth 48.215 MHz* B
Tx, 5230MHz

% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18 p—
dB/ G WW

LgAw

Ml 52

Center 5.230 00 GHz Span 188 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢

36.5128 MHz % dB -26.00 dB

Transmit Freq Error 66.809 kHz
® dB Banduidth 48.021 MHz*

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. : 10068267S-1

99% Occupied Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C | 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5190.0000 36.492
5230.0000 36.512
Tx, S190MHz
% Agilent RL
Ref © dBm #Atten 16 dB
#Samp
Log
18
dB/ ?WWW ""‘MW
> <«
/ *m&m i mod
LgAw
M1 52
Center 5.198 00 GHz Span 188 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.4920 MHz x dB -26.00 B

Transmit Freq Error 76.618 kHz

® dB Banduidth 48.225 MHz* B
Tx, 5230MHz

% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18
Y D i e

> <

WWMMW

NTRITT]
Lkl )

LaRv

Ml 52

Center 5.230 00 GHz Span 188 MHz

#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)

Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.5123 MHz % dB  -26.00 dB

Transmit Freq Error 91.698 kHz
® dB Banduidth 39.974 MHz*

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. : 10068267S-1

99% Occupied Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C | 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. 99% Occupied
[MHZ] Bandwidth [MHz]
5190.0000 36.575
5230.0000 36.467
Tx, 5190MHz
% Agilent RL
Ref © dBm #Atten 16 dB
#Samp
Log
18
dB/ WMMM
> <«
A Pl
M
LgAw
Ml 52
Center 5.198 00 GHz Span 188 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢

36,5751 MHz % dB -26.00 dB

Transmit Freq Error 57.465 kHz

% ¢B Banduidth 39.956 MHz* B
Tx, 5230MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Samp
Log
18
dB/ WW‘W‘”‘MM
4 | €

Wﬁ" w s Jh‘u1 "

LgAw

Ml 52

Center 5.230 00 GHz Span 188 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢

36.4666 MHz x dB -26.00 dB

Transmit Freq Error 96.030 kHz
® dB Banduidth 41.779 MHz*

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. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps
Freq. -20dB Bandwidth
[MHz] [MHz]
5180.0000 17.721
5220.0000 17.508
5240.0000 17.374
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ jw""mm MM?\ dB/ PR MM;\
v N o N
b mmﬂm\mﬁf \\ | £l fln m‘J Md’! KIA 1h )
| e ""‘Wv'wﬁ WA R L CEWT LV Y
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 180 kHz #UBH 566 kHz Sweep 1.2 ms (1261 pts) #Res BH 180 kHz #UBH 566 kHz Sweep 1.2 ms (1261 pts)
Occupied Bandwidth Oce BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
16.3057 MHz % db -2000 dB 16.3144 MHz % db -2000 dB
Transmit Freq Error 26.378 kHz Transmit Freq Error 16.656 kHz
® dB Banduidth 17.721 MHz ® dB Banduidth 17.588 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ )me"”\ i
ﬂ’NJ \.\v
o [ i A
! Rl | WW}WN
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 180 kHz #UBH 566 kHz Sweep 1.2 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
16.3599 MHz ®x dB -20.00 dB
Transmit Freq Error 22.694 kHz
® dB Banduidth 17.374 MHz
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi,
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401

Kanagawa 259-1220 JAPAN
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Test report No. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Sielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. -20dB Bandwidth
[MHz] [MHz]
5180.0000 18.531
5220.0000 18.705
5240.0000 18.464
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ ’?,MWMMM,Q\ dB/ f b et J
i W 2/ W€
el L 5,
LFerear e g Lt i e
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Oce BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
17.5452 MHz % db -2000 dB 17.5349 MHz % db -2000 dB
Transmit Freq Error 39.121 kHz Transmit Freq Error 21.712 kHz
® dB Banduidth 18.531 MHz ® dB Banduidth 18.785 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ P s
7 Al
%If k\‘e
i »
WWMWW [ pingh WL
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
17.5269 MHz ®x dB -20.00 dB
Transmit Freq Error 33.380 kHz
® dB Banduidth 18.464 MHz
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. : 10068267S-1

Test place

-20dB Bandwidth

UL Japan, Inc. Shonan EMC Lab.

Date

Temperature / Humidity

December 9, 2013
23 deg.C ,32%RH

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. -20dB Bandwidth
[MHz] [MHz]
5180.0000 18.776
5220.0000 18.625
5240.0000 18.665
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref B dBm #Atten 16 dB Ref B dBm #Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ 7;, iniay s | ?\ dB/ f 2 i) ﬁ\
5/ e 3] I
i I ;Mﬂ M, A %
PR s, o) VT il
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1 Occupied Bandwidth Oce BH % Pwr  99.00 1
17.5734 MHz % db -2000 dB 17.5618 MHz % db -2000 dB
Transmit Freq Error 41.094 kHz Transmit Freq Error 47.958 kHz
® dB Banduidth 18.776 MHz ® dB Banduidth 18.625 MHz
Tx, 5240MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ &, Py
i A
>/ I
N i
P A B )
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 %
17.5581 MHz ®x dB -20.00 dB
Transmit Freq Error 55.824 kHz
® dB Banduidth 18.665 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone

Facsimile :+814

: +81 463 50 6400

63 50 6401
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Test report No. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013

Temperature / Humidity

23 deg.C ,32%RH

Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. -20dB Bandwidth
[MHz] [MHz]
5180.0000 18.655
5220.0000 18.708
5240.0000 18.518
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Ref & dBm #Atten 18 dB Ref & dBm #Atten 18 dB
#Peak #Peak
Log Log
18 18
dB/ P o dB/ L geceni™g LYY
i \\6 i }j" V\M <
) el 7 L
T Gk T YT i v AT W
LaRv LaRv
M1 52 M1 52
Center 5.180 00 GHz Span 48 MHz Center 5.220 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts) #Res BH 2080 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Oce BH % Pur  99.00 % Occupied Bandwidth Occ BH Z PWr  99.00 7
17.5563 MHz ®x dB -20.00 dB 17.5098 MHz ®x dB -20.00 dB
Transmit Freq Error 55.770 kHz Transmit Freq Error 49.626 kHz
® dB Banduidth 18.655 MHz ® dB Banduidth 18.788 MHz
Tx, 5240MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Peak
Log
18
dB/ B Lot LU
Il i
—>} \\(—
-, W
by Tty wh
LgAw
M1 52
Center 5.240 00 GHz Span 48 MHz
#Res BH 200 kHz #UBH 526 kHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
17.544 MHz % db -2000 dB
Transmit Freq Error 59.684 kHz
® dB Banduidth 18.518 MHz
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. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Freq. -20dB Bandwidth
[MHZ] [MHZ]
5190.0000 38.060
5230.0000 38.265
Tx, S190MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peak
Log
10
dB/ ?L oy et | oo g, o ‘i
> e
"M'ﬂ ol .__Nlmwﬁ’ i o WMWW
LgAw
ML $2
Center 5.198 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.2061 MHz x dB -20.00 4B
Transmit Freq Error 34.547 kHz
% dB Bandwidth 38.068 MHz B
Tx, 5230MHz
% Agilent RL
Ref 8 dBm #Atten 16 dB
#Peak
Log
10
dB/ " AL s g Lttt |t
- A
>/ Ve
I ¥
it T
LgAw
ML $2
Center 5.230 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1
36.2960 MHz ® dB -20.00 dB
Transmit Freq Error 76.714 kHz
% dB Bandwidth 38.255 MHz B
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. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C | 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Freq. -20dB Bandwidth
[MHZ] [MHZ]
5190.0000 38.052
5230.0000 37.741
Tx, 5190MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ E R LRI FLIE NN TR
[ 3
> If ‘\ <
4 J\j’ 1“114’\. Il
LR R ' i
LgAw
M1 52
Center 5.198 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.1599 MHz ®x dB -20.00 dB
Transmit Freq Error 108.533 kHz
® dB Banduidth 38.052 MHz B
Tx, 5230MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ :l)"“'" Al Acgind4] Mg Ao Al J»\H
a‘j \e
| i J'\.IA Mf"‘.
LgAw
M1 52
Center 5.230 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢
36.1973 MHz ®x dB -20.00 dB
Transmit Freq Error 54.303 kHz
® dB Banduidth 37.741 MHz B
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

36 of 107




Test report No. : 10068267S-1

-20dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C | 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, Antenna port 1, worst data mode 8 (MCS)
Freq. -20dB Bandwidth
[MHz] [MHz]
5190.0000 37.958
5230.0000 37.733
Tx, 5190MHz
% Agilent RL
Ref B dBm #Atten 16 dB
#Peak
Log
18
dB/ ? ELTR WREETCN FLLNEN KT VQ\I
—>; \‘ <
MWHWW- I Ty, MRy
LgAw
Ml 52
Center 5.198 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % PWr  99.60 ¢

36.1691 MHz % dB -20.00 dB

Transmit Freq Error 57.683 kHz

® dB Banduidth 37.958 MHz B
Tx, 5230MHz
% Agilent RL
Ref & dBm #Atten 18 dB
#Peak
Log
18
dB/ TAHW.MMWMJA g b i e, J'nﬁ
->ﬂr ll\(_
| i mf
g e TG
LgAw
M1 52
Center 5.230 00 GHz Span 8@ MHz
#Res BH 390 kHz #VBH 1.2 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BH % Pwr  99.00 1
36.2620 MHz % dB  -20.00 dB

Transmit Freq Error 162.662 kHz
® dB Banduidth 37.733 MHz

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. : 10068267S-1
Revised date : February 28, 2014

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room

Date December 9, 2013

Temperature / Humidity 23 deg.C , 32 %RH

Engineer Shinichi Takano

Mode Tx, IEEE802.11a, SISO, PN9, worst antenna : 1 worst data mode : 18 Mbps

Antena terminal power (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mw] [dBm] [mw] [dB]

Low 5180.0 -10.39 1.74 20.10 0.24 11.69 14.76 16.73 47.10 5.04
Mid 5220.0 -10.58 1.74 20.09 0.24 11.49 14.09 16.73 47.10 5.24
High 5240.0 -11.15 1.93 20.09 0.24 11.11 12.91 16.73 47.10 5.62

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor

EIRP (* P/M: Power Meter with power senser, AV: Average) Reference Data
Ch Freq. P/M (AV) | Cable Atten. Duty | Antenna Result Limit Margin
Reading Loss Loss factor Gain (e.i.rp.) (eirp.) | (ei.rp) (eirp)
[MHZ] [dBm] [dB] [dB] [dB] [dBi] [dBm] [mW] [dBm] [mW] [dB]
Low 5180.0 -10.39 1.74 20.10 0.24 1.77 13.46 22.18 - - -
Mid 5220.0 -10.58 1.74 20.09 0.24 1.77 13.26 21.18 - - -
High 5240.0 -11.15 1.93 20.09 0.24 1.77 12.88 19.41 - - -

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain

Shonan EMC Lab.

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

Telephone
Facsimile

[Pre check]

Antenna (

Data rate Freq. P/M (AV) | Cable Atten. Duty Result

Reading Loss Loss factor
[Mbps] [MHZ] [dBm] [dB] [dB] [dB] [dBm]

0 6 5180.0 -10.51 1.74 20.09 0.23 11.55
0 9 5180.0 -10.59 1.74 20.09 0.21 11.45
0 12 5180.0 -10.50 1.74 20.09 0.20 11.53
0 18 5180.0 -10.45 1.74 20.09 0.24 11.62
0 24 5180.0 -10.51 1.74 20.09 0.24 11.56
0 36 5180.0 -10.64 1.74 20.09 0.35 11.54
0 48 5180.0 -10.65 1.74 20.09 0.39 11.57
0 54 5180.0 -10.73 1.74 20.09 0.33 11.43

Antenna 1

Data rate Freq. P/M (AV) | Cable Atten. Duty Result

Reading Loss Loss factor
[Mbps] [MHZ] [dBm] [dB] [dB] [dB] [dBm]
1 6 5180.0 -10.43 1.74 20.09 0.23 11.63
1 9 5180.0 -10.46 1.74 20.09 0.21 11.58
1 12 5180.0 -10.43 1.74 20.09 0.20 11.60
1 18 5180.0 -10.39 1.74 20.09 0.24 11.68 |Worst
1 24 5180.0 -10.46 1.74 20.09 0.24 11.61
1 36 5180.0 -10.56 1.74 20.09 0.35 11.62
1 48 5180.0 -10.63 1.74 20.09 0.39 11.59
1 54 5180.0 -10.67 1.74 20.09 0.33 11.49
UL Japan, Inc.

38 of 107


21746
Text Box
Revised date : February 28, 2014


Test place
Date December 9, 2013
Temperature / Humidity 23 deg.C  , 32 %RH
Engineer Shinichi Takano

UL Japan, Inc. Shonan EMC Lab.

Test report No. : 10068267S-1

No.5 Shielded Room

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11a, SISO, antenna port 1, (Tx 5180MHz)

6Mbps 9Mbps
duty factor [dB] = 10 x log ( 2.17[ms] / 2.06[ms] ) = 0.23 [dB] duty factor [dB] = 10 x log ( 1.45[ms] / 1.38[ms] ) = 0.21 [dB]
# Agilent RL # Agilent RL
a Mkr2 217 ms & Mkr2  1.453 ms
Ref 6 dBm #fitten 18 dB -8.79 dB Ref 6 dBm #fitten 18 dB -8.49 dB
#Peak #Peak
18 18 | ! |
dB/ dB/
LgAv LaRv
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 5 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 2.27% me -E.78 dBm 1R (€3] Tine 1.204 me -£.97 dBm
la (€3] Time 2.863 m= -8.27 dB la (€3] Tine 1.283 me -8.13 dB
2R (€3] Time 2.275% me -E.78 dBm 2R (€3] Tine 1.204 me -£.97 dBm
2a (€3] Time 2.17 ms -8.79 dB 2a (€3] Tine 1.452 me -0.43 dB
12Mbps 18Mbps
duty factor [dB] = 10 x log ( 1.09[ms] / 1.04[ms] ) = 0.20 [dB] duty factor [dB] = 10 x log ( 0.74[ms] / 0.7[ms] ) = 0.24 [dB]
# Agilent RL # Agilent RL
a Mkr2  1.094 ms a Mkr2 738 ps
Ref 6 dBm #fitten 18 dB 0.72 dB Ref 6 dBm #fitten 18 dB -8.56 dB
#Peak #Peak
18 18 :
dB/ dB/
LgAv LgAv m H
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 2 ms (8001 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type ® Axis Amplitude
1R (€3] Time 1.814 me -7.41 dBm 1R (€3] Tine E41.8 pe -E.68 dBm
la (€3] Time 1.842 me 1.44 dB la (€3] Tine 7E3E pe -4.25 dB
2R (€3] Time 1.814 me -7.41 dBm 2R (€3] Tine 641.8 pe -E.68 dBm
2a (€3] Time 1.894 me 0.72 dB 2a (€3] Tine 738 pe -B.56 dB

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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013

Temperature / Humidity 23 deg.C  , 32 %RH

Engineer Shinichi Takano

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11a, SISO, antenna port 1, (Tx 5180MHz)

24Mbps 36Mbps
duty factor [dB] = 10 x log ( 0.56[ms] / 0.53[ms] ) = 0.24 [dB] duty factor [dB] = 10 x log ( 0.39[ms] / 0.36[ms] ) = 0.35 [dB]
# Agilent RL # Agilent RL
a Mkr2  G58.4 ps a Mkr2 3871 ps
Ref 6 dBm #fitten 18 dB 0.86 dB Ref 6 dBm #fitten 18 dB -1.88 dB
#Peak #Peak
Log 2 Log
18 18
dB/ dB/
| I (L N ]
LgAw ! m LgAw w H
s1 s | 51 39 \ M
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1.5 ms (8061 pts) Res BH 8 MHz #UBH 56 MHz Sweep 1 ms (8001 pts)
Marker  Trace Type # iz finplitude Marker  Trace Type # Axis finplitude
1R [} Tina 489.5 ps 6.3 dBm 1R [} Tine 315.7 pe -6.98 dBm
1o €} Tina 5318 pe -4.99 dB 1o €} Tine 363.9 pe -1.25 dB
2R €} Tina 489.5 pe 6.3 dBm 2R €} Tine 3156 pe -6.98 dBm
EN €} Tina 558.4 pe 8.65 dB EN €} Tine 387.1 pe -1.88 dB
48Mbps 54Mbps
duty factor [dB] = 10 x log ( 0.3[ms] / 0.28[ms] ) = 0.39 [dB] duty factor [dB] = 10 x log ( 0.27[ms] / 0.25[ms] ) = 0.33 [dB]
# Agilent RL # Agilent RL
a Mkr2 2992 ps a Mkr2 2712 ps
Ref 6 dBm #fitten 18 dB -2.47 dB Ref 6 dBm #fitten 18 dB 3.83 dB
#Peak #Peak 3

Log 2 Log
18 18
dB/ dB/

LgAv m LgAv “

T
5152 s1 s | |
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep B0 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep B0 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type ® Axis Amplitude
1R (€3] Time 291 pe -E.54 dBm 1R (€3] Tine 263 pe -9.62 dBm
la (€3] Time 275.9 pe 3.43 dB la (€3] Tine 248 pe -4.43 dB
2R (€3] Time 291 pe -£.54 dBm 2R (€3] Tine 263 pe -9.62 dBm
2a (€3] Time 299.2 pe -2.47 dB 2a (€3] Tine 2712 pe 3.89 dB

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. : 10068267S-1
Revised date : February 28, 2014

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room

Date December 9, 2013

Temperature / Humidity 23 deg.C , 32 %RH

Engineer Shinichi Takano

Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna : 1 worst data mode : 0 (MCS)

Antena terminal power (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mw] [dBm] [mw] [dB]

Low 5180.0 -11.92 1.74 20.10 0.24 10.16 10.38 16.80 47.89 6.64
Mid 5220.0 -12.44 1.74 20.09 0.24 9.63 9.18 16.80 47.89 7.17
High 5240.0 -12.78 1.93 20.09 0.24 9.48 8.87 16.80 47.89 7.32

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor

EIRP (* P/M: Power Meter with power senser, AV: Average) Reference Data
Ch Freq. P/M (AV) | Cable Atten. Duty | Antenna Result Limit Margin
Reading Loss Loss factor Gain (e.i.rp.) (eirp.) | (ei.rp) (eirp)
[MHZ] [dBm] [dB] [dB] [dB] [dBi] [dBm] [mW] [dBm] [mW] [dB]
Low 5180.0 -11.92 1.74 20.10 0.24 1.77 11.93 15.60 - - -
Mid 5220.0 -12.44 1.74 20.09 0.24 1.77 11.40 13.80 - - -
High 5240.0 -12.78 1.93 20.09 0.24 1.77 11.25 13.34 - - -

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain

[Pre check]
Antenna (
Mode Freq. P/M (AV) | Cable Atten. Duty Result
Reading Loss Loss factor
(MCS) [MHZ] [dBm] [dB] [dB] [dB] [dBm]
0 0 5180.0 -12.53 1.74 20.09 0.22 9.52
0 1 5180.0 -12.55 1.74 20.09 0.22 9.50
0 2 5180.0 -12.60 1.74 20.09 0.26 9.49
0 3 5180.0 -12.62 1.74 20.09 0.17 9.38
0 4 5180.0 -12.66 1.74 20.09 0.25 9.42
0 5 5180.0 -12.91 1.74 20.09 0.32 9.24
0 6 5180.0 -12.95 1.74 20.09 0.45 9.33
0 7 5180.0 -13.01 1.74 20.09 0.38 9.20
Antenna 1
Mode Freq. P/M (AV) | Cable Atten. Duty Result
Reading Loss Loss factor
(MCS) [MHZ] [dBm] [dB] [dB] [dB] [dBm]
1 0 5180.0 -11.92 1.74 20.09 0.22 10.13 |Worst
1 1 5180.0 -11.96 1.74 20.09 0.22 10.09
1 2 5180.0 -12.01 1.74 20.09 0.26 10.08
1 3 5180.0 -11.97 1.74 20.09 0.17 10.03
1 4 5180.0 -12.08 1.74 20.09 0.25 10.00
1 5 5180.0 -12.18 1.74 20.09 0.32 9.97
1 6 5180.0 -12.22 1.74 20.09 0.45 10.06
1 7 5180.0 -12.21 1.74 20.09 0.38 10.00
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 41 of 107
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Text Box
Revised date : February 28, 2014


Test place
Date

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 9, 2013
Temperature / Humidity 23 deg.C

Shinichi Takano

, 32 %RH

No.5 Shielded Room

Test report No.

: 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11n-HT20, SISO, antenna port 1, (Tx 5180MHz)

MCS0 MCS1
duty factor [dB] = 10 x log ( 2.01[ms] / 1.91[ms] ) = 0.22 [dB] duty factor [dB] = 10 x log ( 1.02[ms] / 0.97[ms] ) = 0.22 [dB]
# Agilent RL # Agilent RL
& Mkr2 2,006 ms & Mkr2  1.016 ms
Ref 6 dBm #fitten 18 dB -4.88 dB Ref 6 dBm #fitten 18 dB 1.98 dB
#Peak #Peak 7
18 } 18
dB/ dB/
; ; : r
LgAw LgAw
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 5 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 1.744 me -15.69 dEm 1R (€3] Tine 1.843 me -9.12 dBm
la (€3] Time 1.902 me 4.93 dB la (€3] Tine 9E7.5 pe 3.28 dB
2R (€3] Time 1.745 me -15.69 dEm 2R (€3] Tine 1.843 me -9.12 dBm
2a (€3] Time 2.80E me -4.88 dB 2a (€3] Tine 1.816 me 1.98 dB
MCS2 MCS3
duty factor [dB] = 10 x log ( 0.69[ms] / 0.65[ms] ) = 0.26 [dB] duty factor [dB] = 10 x log ( 0.52[ms] / 0.5[ms] ) = 0.17 [dB]
# Agilent RL # Agilent RL
a Mkr? 6852 ps a Mkr2 5194 ps
Ref 6 dBm #fitten 18 dB 3.82 dB Ref 6 dBm #fitten 18 dB 6.23 dB
#Peak #Peak
Log Log
18 T 5 Tt T 1e 2
dB/ dB/
L L T
LgAv h H LgAv i
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 2 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 1.5 ms (8061 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time B9E.5 pe -22.86 dEm 1R (€3] Tine 520.5 pe -25.89 dEm
la (€3] Time EE2.3 pe -4.73 dB la (€3] Tine 496.3 pe 12.30 dB
2R (€3] Time BO9E.5 pe -22.86 dEm 2R (€3] Tine 520.5 pe= -25.89 dEm
2a (€3] Time B25.2 pe 3.82 dB 2a (€3] Tine £19.4 pe £.20 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 place
Date December 9, 2013
Temperature / Humidity 23 deg.C  , 32 %RH
Engineer Shinichi Takano

UL Japan, Inc. Shonan EMC Lab.

Test report No. : 10068267S-1

No.5 Shielded Room

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11n-HT20, SISO, antenna port 1, (Tx 5180MHz)

MCS4 MCSS
duty factor [dB] = 10 x log ( 0.36[ms] / 0.34[ms] ) = 0.25 [dB] duty factor [dB] = 10 x log ( 0.28[ms] / 0.26[ms] ) = 0.32 [dB]
# Agilent RL # Agilent RL
a Mkr2  363.2 ps a Mkr2 2832 ps
Ref 6 dBm #fitten 18 dB 1.84 dB Ref 6 dBm #fitten 18 dB 3.45 dB
#Peak #Peak
Log Log
19 2 19 z
dB/ dB/
[ I | T | il L T T t | ‘
LgAv q ’u LgRv w w
12 ‘ | 12 |
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep B0 ps (8001 pts)
Marker Trace Type # Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 3E4.E pe -22.08 dEm 1R (€3] Tine 284.7 pe -22.52 dEm
la (€3] Time 348.1 pe -0.29 dB la (€3] Tine 268 pe -18.17 dB
2R (€3] Time 3E4.E pe -22.08 dEm 2R (€3] Tine 284.7 pe -22.52 dEm
2a (€3] Time 3632 pe 1.84 dB 2a (€3] Tine 283.2 pe 3.45 dB
MCS6 MCS7
duty factor [dB] = 10 x log ( 0.26[ms] / 0.24[ms] ) = 0.45 [dB] duty factor [dB] = 10 x log ( 0.24[ms] / 0.22[ms] ) = 0.38 [dB]
# Agilent RL # Agilent RL
a Mkr2  259.3 ps a Mkr2 2393 ps
Ref 6 dBm #fitten 18 dB 2.13 dB Ref 6 dBm #fitten 18 dB 0.61 dB
#Peak
Log
18 2
dB/
1 T
LgAv M LgAv M
12 M | 12 I
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 766 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 766 ps (8001 pts)
Marker Trace Type # Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 284.7 pe ~26.85 dEm 1R (€3] Tine 234.5 pe -22.88 dEm
la (€3] Time 236.2 pe -5.95 dB la (€3] Tine 216 pe 4.48 dB
2R (€3] Time 254.7 pe ~26.85 dEm 2R (€3] Tine 234.5 pe -22.88 dEm
2a (€3] Time 258.3 pe 2.19 dB 2a (€3] Tine 239.3 pe 0.61 dB

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. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode : 0 (MCS)
Antenna 0 + 1
Ch Freq. Result Result Limit Limit Margin
(Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.)
[MHz] [dBm] [mw] [dBm] [mwW] [dBm] [mwW] [dBm] [mw] [dBm] [dBm]
Low 5180.0 13.06 20.24 14.83 30.42 16.82 48.04 - - 3.75 -
Mid 5220.0 12.65 18.39 14.42 27.64 16.82 48.04 - - 4.17 -
High 5240.0 12.73 18.74 14.50 28.17 16.82 48.04 - - 4.09 -
Sample Calculation:  Result [mMW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Antenna ( (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5180.0 -12.13 1.74 20.10 0.22 9.93 9.84 1.77 11.70 14.79
Mid 5220.0 -12.39 1.74 20.09 0.22 9.66 9.25 1.77 11.43 13.90
High 5240.0 -12.36 1.93 20.09 0.22 9.88 9.73 1.77 11.65 14.62
Antenna 1 (* PIM: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5180.0 -11.89 1.74 20.10 0.22 10.17 10.40 1.77 11.94 15.63
Mid 5220.0 -12.44 1.74 20.09 0.22 9.61 9.14 1.77 11.38 13.74
High 5240.0 -12.69 1.93 20.09 0.22 9.55 9.02 1.77 11.32 13.55
Sample Calculation:  (Cond.) Result = Reading + Cable Loss + Atten. Loss + Duty factor
(e.i.r.p) Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain
[Pre check]
Mode Freq. Duty Antenna 0 Antenna 1 Antenna 0 + 1
factor Reading Result Reading Result Result
(MCS) [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dBm] [mW] [dBm] [mW]
0 5180.0 0.22 -12.13 -11.91 0.06 -11.89 -11.67 0.07 -8.78 0.13 |Worst
1 5180.0 0.21 -12.15 -11.94 0.06 -11.91 -11.70 0.07 -8.81 0.13
2 5180.0 0.22 -12.21 -11.99 0.06 -11.96 -11.74 0.07 -8.85 0.13
3 5180.0 0.20 -12.23 -12.03 0.06 -11.99 -11.79 0.07 -8.90 0.13
4 5180.0 0.29 -12.27 -11.98 0.06 -12.06 -11.77 0.07 -8.86 0.13
5 5180.0 0.38 -12.32 -11.94 0.06 -12.15 -11.77 0.07 -8.84 0.13
6 5180.0 0.41 -12.47 -12.06 0.06 -12.19 -11.78 0.07 -8.91 0.13
7 5180.0 0.45 -12.51 -12.06 0.06 -12.20 -11.75 0.07 -8.89 0.13

Sample Calculation:

Result = Duty factor + Reading

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 place UL Japan, Inc. Shonan EMC
Date December 9, 2013
Temperature / Humidity 23 deg.C  , 32 %RH
Engineer Shinichi Takano

Lab.

No.5 Shielded Room

Test report No

.1 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT20), CDD, (Tx 5220MHz)

MCS0 MCS1
duty factor [dB] = 10 x log ( 2.01[ms] / 1.91[ms] ) = 0.22 [dB] duty factor [dB] = 10 x log ( 1.02[ms] / 0.97[ms] ) = 0.21 [dB]
# Agilent RL # Agilent RL
a Mkr2 2,006 ms a Mkrl 9679 ps
Ref 6 dBm #fitten 18 dB -8.19 dB Ref 6 dBm #fitten 18 dB 1.93 dB
#Peak #Peak
18 18
dB/ dB/ !
LgAv LaRv w
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 5 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts)
Marker  Trace Type # Axis finplitude Marker  Trace Type W Axis finplitude
1R [} Tina 2.306 me -6.51 dBm 1R [} Tine 1.266 me -7.31 dBm
1o €} Tina 1.987 me 2.48 dB 1o €} Tine 367.9 pe 1.99 dB
2R €} Tina 2.305 me -6.51 dBm 2R €} Tine 1.265 me -7.31 dBm
EN €} Tina 2.806 me -8.19 dB EN €} Tine 1.816 me 8.81 dB
MCS2 MCS3
duty factor [dB] = 10 x log ( 0.69[ms] / 0.65[ms] ) = 0.22 [dB] duty factor [dB] = 10 x log ( 0.52[ms] / 0.5[ms] ) = 0.2 [dB]
# Agilent RL # Agilent RL
a Mkrl  651.2 ps a Mkrl 4959 ps
Ref 6 dBm #fitten 18 dB -5.42 dB Ref 6 dBm #fitten 18 dB -2.67 dB
#Peak #Peak
Log 2] Log 2]
18 ! I I 18 A,
dB/ dB/
Wl | | ! f ™
LgAv M “ w LgAv 1
51 52 51 52
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 2 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 1.52 ms (80E1 pts)
Marker  Trace Type W iz finplitude Marker  Trace Type W iz finplitude
1R [} Tina 320.3 pe -6.3% dBm 1R [} Tine 743.6 pe -6.16 dBm
1o €} Tina E51.2 pe -5.42 dB 1o €} Tine 495.9 pe -2.67 dB
2R €} Tina 320.3 pe -6.3% dBm 2R €} Tine 743.7 pe -6.16 dBm
2a €3] Tina 685 ps -2.71 dB EN €} Tine 519.3 us -8.75 dB
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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013

Temperature / Humidity 23 deg.C  , 32 %RH

Engineer Shinichi Takano

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT20), CDD, (Tx 5220MHz)
MCS4 MCSS
duty factor [dB] = 10 x log ( 0.36[ms] / 0.34[ms] ) = 0.29 [dB] duty factor [dB] = 10 x log ( 0.28[ms] / 0.26[ms] ) = 0.38 [dB]
# Agilent RL # Agilent RL
a Mkrl  339.8 ps a Mkrl  259.8 ps
Ref 6 dBm #fitten 18 dB 6.26 dB Ref 6 dBm #fitten 18 dB 1.37 dB
#Peak
Log z ]
18 |}
dB/
‘ 1 ||| i t T | il L ™
LgAv “ H LaRv H
s1 s ‘ 51 39 f |l |
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 766 ps (8001 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 487.8 pe -2.76 dBm 1R (€3] Tine 487.7 pe -7.97 dBm
la (€3] Time 330.8 pe 6.26 dB la (€3] Tine 259.8 pe 1.27 dB
2R (€3] Time 487.8 pe -2.76 dBm 2R (€3] Tine 4876 pe -7.97 dBm
2a (€3] Time 3631 pe -E.71 dB 2a (€3] Tine 283.3 pe 1.55 dB
MCS6 MCS7
duty factor [dB] = 10 x log ( 0.26[ms] / 0.24[ms] ) = 0.41 [dB] duty factor [dB] = 10 x log ( 0.24[ms] / 0.22[ms] ) = 0.45 [dB]
# Agilent RL # Agilent RL
a Mkrl 2358 ps a Mkrl  215.8 ps
Ref 6 dBm #fitten 18 dB -8.56 dB Ref 6 dBm #fitten 18 dB -1.68 dB
#Peak
Log
18
dB/
1 i 1
LgAv H H LgAv w m
12 \ ! 12 -
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 766 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 766 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 383.7 pe -7.27 dBm 1R (€3] Tine 363.8 pe -7.28 dBm
la (€3] Time 235.8 pe -0.56 dB la (€3] Tine 215.8 pe -1.08 dB
2R (€3] Time 383.7 pe -7.27 dBm 2R (€3] Tine 363.8 pe -7.28 dBm
2a (€3] Time 258.3 pe 0.24 dB 2a (€3] Tine 239.2 pe 0.63 dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
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Facsimile : +81 463 50 6401
46 of 107



Test report No. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, worst data mode : 8 (MCS)
Antenna 0 + 1
Ch Freq. Result Result Limit Limit Margin
(Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.)
[MHz] [dBm] [mw] [dBm] [mwW] [dBm] [mwW] [dBm] [mw] [dBm] [dBm]
Low 5180.0 12.87 19.37 14.64 29.12 16.84 48.34 - - 3.97 -
Mid 5220.0 12.56 18.03 14.33 27.10 16.84 48.34 - - 4.28 -
High 5240.0 12.64 18.35 14.41 27.58 16.84 48.34 - - 4.21 -
Sample Calculation:  Result [mMW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Antenna ( (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5180.0 -12.53 1.74 20.10 0.42 9.73 9.40 1.77 11.50 14.13
Mid 5220.0 -12.72 1.74 20.09 0.42 9.53 8.97 1.77 11.30 13.49
High 5240.0 -12.74 1.93 20.09 0.42 9.70 9.33 1.77 11.47 14.03
Antenna 1 (* PIM: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5180.0 -12.27 1.74 20.10 0.42 9.99 9.98 1.77 11.76 15.00
Mid 5220.0 -12.68 1.74 20.09 0.42 9.57 9.06 1.77 11.34 13.61
High 5240.0 -12.89 1.93 20.09 0.42 9.55 9.02 1.77 11.32 13.55
Sample Calculation:  (Cond.) Result = Reading + Cable Loss + Atten. Loss + Duty factor
(e.i.r.p) Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain
[Pre check]
Mode Freq. Duty Antenna 0 Antenna 1 Antenna 0 + 1
factor Reading Result Reading Result Result
(MCS) [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dBm] [mW] [dBm] [mW]
8 5180.0 0.42 -12.53 -12.11 0.06 -12.27 -11.85 0.07 -8.97 0.13 |Worst
9 5180.0 0.40 -12.56 -12.16 0.06 -12.32 -11.92 0.06 -9.03 0.13
10 5180.0 0.40 -12.58 -12.18 0.06 -12.33 -11.93 0.06 -9.04 0.12
11 5180.0 0.37 -12.55 -12.18 0.06 -12.37 -12.00 0.06 -9.08 0.12
12 5180.0 0.50 -12.66 -12.16 0.06 -12.49 -11.99 0.06 -9.06 0.12
13 5180.0 0.63 -12.80 -12.17 0.06 -12.63 -12.00 0.06 -9.07 0.12
14 5180.0 0.68 -12.89 -12.21 0.06 -12.71 -12.03 0.06 -9.11 0.12
15 5180.0 0.74 -12.90 -12.16 0.06 -12.76 -12.02 0.06 -9.08 0.12

Sample Calculation:

Result = Duty factor + Reading

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 place
Date

Temperature / Humidity 23 deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 9, 2013

, 32 %RH

Shinichi Takano

No.5 Shielded Room

Test report No. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT20), MIMO(SDM), (Tx 5180MHz)

MCSS8 MCS9
duty factor [dB] = 10 x log ( 1.07[ms] / 0.97[ms] ) = 0.42 [dB] duty factor [dB] = 10 x log ( 0.55[ms] / 0.5[ms] ) = 0.4 [dB]
# Agilent RL # Agilent RL
a Mkr2 1071 ms a Mkr2 G486 ps
Ref 6 dBm #fitten 18 dB -0.58 dB Ref 6 dBm #fitten 18 dB 0.67 dB
#Peak #Peak
18 1l ! 18 i |
dB/ dB/
t t T T 1
LaRy “ LgAw w i
12 12 \
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 1.5 ms (8061 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 1.854 me -£.28 dBm 1R (€3] Tine 483.2 pe -£.82 dBm
la (€3] Time 9716 p= 1.10 dB la (€3] Tine 5e8.1 pe 2.76 dB
2R (€3] Time 1.854 me -£.28 dBm 2R (€3] Tine 483.2 pe -£.82 dBm
2a (€3] Time 1.871 me -0.50 dB 2a (€3] Tine S48.6 pe= 0.E7 dB
MCS10 MCS11
duty factor [dB] = 10 x log ( 0.38[ms] / 0.34[ms] ) = 0.4 [dB] duty factor [dB] = 10 x log ( 0.29[ms] / 0.26[ms] ) = 0.37 [dB]
# Agilent RL # Agilent RL
a Mkr2 3773 ps a Mkr2 2872 ps
Ref 6 dBm #fitten 18 dB 1.13 dB Ref 6 dBm #fitten 18 dB -5.77 dB
#Peak #Peak
Log Log 2
18 5 18
dB/ dB/
I ! ‘ It I ‘ [ ll i ‘ T j T
LgAv ”’1 LgAv H T
12 12 ! !
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep B0 ps (8001 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 297 pe -20.58 dEm 1R (€3] Tine 276.6 pe= -17.52 dEm
la (€3] Time 344.1 pe 15.81 dB la (€3] Tine 263.9 pe 3.28 dB
2R (€3] Time 297 pe -20.52 dEm 2R (€3] Tine 276.6 pe= -17.52 dEm
2a (€3] Time ELrs: Tt 1.13 dB 2a (€3] Tine 287.2 e -5.77 dB

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 place
Date

Temperature / Humidity 23 deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 9, 2013
, 32 %RH

Shinichi Takano

No.5 Shielded Room

Test report No. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT20), MIMO(SDM), (Tx 5180MHz)

MCS12 MCS13
duty factor [dB] = 10 x log ( 0.21[ms] / 0.19[ms] ) = 0.5 [dB] duty factor [dB] = 10 x log (0.17[ms] / 0.15[ms] ) = 0.63 [dB]
# Agilent RL # Agilent RL
a Mkr2 211 ps a Mkr2 1712 ps
Ref 6 dBm #fitten 18 dB -1.268 dB Ref 6 dBm #fitten 18 dB 0.13 dB
#Peak
Log
18
dB/ Py
KLl ] T T
LgAw w W LgAw
s1 52 | ‘ s 82
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep G6G ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 566 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 285.2 pe -208.9€ dEm 1R (€3] Tine 178.7 pe -30.38 dEm
la (€3] Time 188 pe -18.95 dB la (€3] Tine 148.2 pe 1.28 dB
2R (€3] Time 285.2 pe -208.9€ dEm 2R (€3] Tine 178.7 pe -30.38 dEm
2a (€3] Time 211 pe -1.20 dB 2a (€3] Tine 171.2 pe 0.18 dB
MCS14 MCS15
duty factor [dB] = 10 x log ( 0.16[ms] / 0.14[ms] ) = 0.68 [dB] duty factor [dB] = 10 x log ( 0.15[ms] / 0.12[ms] ) = 0.74 [dB]
# Agilent RL # Agilent RL
a Mkr2  159.1 ps a Mkr2 1472 ps
Ref 6 dBm #fitten 18 dB -1.16 dB Ref 6 dBm #fitten 18 dB -4.65 dB
#Peak
Log
19 2
dB/
| ‘ i T t i
LgAv M LgAv
s1 5] il st se " '
Center 5180 6606 GHz Span @ Hz Center 5180 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 466 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 466 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 1E6.4 pe -22.02 dEm 1R (€3] Tine 154.8 pe -21.88 dEm
la (€3] Time 136 pe 0.43 dB la (€3] Tine 124 pe C.E0 dB
2R (€3] Time 1E66.4 pe -22.02 dEm 2R (€3] Tine 154.8 pe -21.88 dEm
2a (€3] Time 188.1 pe -1.16 dB 2a (€3] Tine 147.2 pe -4.65 dB

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. : 10068267S-1

Revised date : February 28, 2014

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna : worst data mode : 0 (MCS)
Antena terminal power (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mw] [dBm] [mw] [dB]
Low 5190.0 -14.11 1.74 20.09 0.44 8.16 6.55 16.99 50.00 8.83
High 5230.0 -14.38 1.74 20.09 0.44 7.89 6.15 16.99 50.00 9.10
Sample Calculation:  Result = Reading + Cable Loss + Atten. Loss + Duty factor
EIRP (* P/M: Power Meter with power senser, AV: Average) Reference Data
Ch Freq. P/M (AV) | Cable Atten. Duty | Antenna Result Limit Margin
Reading Loss Loss factor Gain (e.i.rp.) (eirp.) | (ei.rp) (eirp)
[MHZz] [dBm] [dB] [dB] [dB] [dBi] [dBm] [mW] [dBm] [mW] [dB]
Low 5190.0 -14.11 1.74 20.09 0.44 1.77 9.93 9.84 - - -
High 5230.0 -14.38 1.74 20.09 0.44 1.77 9.66 9.25 - - -

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401

[Pre check]
Antenna (
Mode Freq. P/M (AV) | Cable Atten. Duty Result
Reading Loss Loss factor
(MCS) [MHZ] [dBm] [dB] [dB] [dB] [dBm]
0 0 5190.0 -14.42 1.74 20.09 0.44 7.85
0 1 5190.0 -14.46 1.74 20.09 0.43 7.80
0 2 5190.0 -14.50 1.74 20.09 0.38 7.71
0 3 5190.0 -14.49 1.74 20.09 0.49 7.83
0 4 5190.0 -14.53 1.74 20.09 0.46 7.76
0 5 5190.0 -14.78 1.74 20.09 0.58 7.63
0 6 5190.0 -14.84 1.74 20.09 0.78 7.77
0 7 5190.0 -14.92 1.74 20.09 0.67 7.58
Antenna 1
Mode Freq. P/M (AV) | Cable Atten. Duty Result
Reading Loss Loss factor
(MCS) [MHZ] [dBm] [dB] [dB] [dB] [dBm]
1 0 5190.0 -14.11 1.74 20.09 0.44 8.16 |Worst
1 1 5190.0 -14.19 1.74 20.09 0.43 8.07
1 2 5190.0 -14.33 1.74 20.09 0.38 7.88
1 3 5190.0 -14.28 1.74 20.09 0.49 8.04
1 4 5190.0 -14.27 1.74 20.09 0.46 8.02
1 5 5190.0 -14.46 1.74 20.09 0.58 7.95
1 6 5190.0 -14.57 1.74 20.09 0.78 8.04
1 7 5190.0 -14.53 1.74 20.09 0.67 7.97
UL Japan, Inc.
Shonan EMC Lab.
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Test place
Date

Temperature / Humidity 25 deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.

December 12, 2013

Shinichi Takano

, 51 %RH

No.5 Shielded Room

Test report No.

: 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11n-HT40, SISO, antenna port 1, (Tx 5190MHz)

MCS0 MCS1
duty factor [dB] = 10 x log ( 1.03[ms] / 0.93[ms] ) = 0.44 [dB] duty factor [dB] = 10 x log ( 0.53[ms] / 0.48[ms] ) = 0.43 [dB]
# Agilent RL # Agilent RL
a Mkr2  1.83 ms a Mkr2  G28.2 ps
Ref 6 dBm #fitten 18 dB 0.47 dB Ref 6 dBm #fitten 18 dB 1.33 dB
#Peak #Peak T
Log 2, Log 2
18 ] 18
dB/ dB/
LI | | ™ |I
T
LgAw LgAw w m
12 12 |
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 3 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sweep 1.5 ms (8061 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 1.837 m= -16.34 dEm 1R (€3] Tine 530.4 pe -17.21 dEm
la (€3] Time 931.9 pe 4.28 dB la (€3] Tine 480.2 pe 7.22 dB
2R (€3] Time 1.837 m= -16.34 dEm 2R (€3] Tine 530.4 pe -17.21 dEm
2a (€3] Time 1.62 ms 0.47 dB 2a (€3] Tine 528.2 pe 1.23 dB
MCS2 MCS3
duty factor [dB] = 10 x log ( 0.36[ms] / 0.33[ms] ) = 0.38 [dB] duty factor [dB] = 10 x log ( 0.28[ms] / 0.25[ms] ) = 0.49 [dB]
# Agilent RL # Agilent RL
a Mkr2  361.1 ps a Mkr2 275 ps
Ref 6 dBm #fitten 18 dB -0.69 dB Ref 6 dBm #fitten 18 dB -8.61 dB
#Peak #Peak
Log 2 Log % 3
18 _| 18
dB/ dB/
(I Ll| \"l i |“||||||\‘ T il T I ‘ || ||\ \|\ |\| | | |\‘
1 1 1
LgAv * LgAv M
12 1 12 !
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1 ms (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep B0 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 348.5 pe -17.67 dEm 1R (€3] Tine 279.3 pe -14.92 dEm
la (€3] Time 328.3 pe -7.19 dB la (€3] Tine 2519 pe 2.21 dB
2R (€3] Time 348.5 pe -17.67 dEm 2R (€3] Tine 279.3 pe -14.92 dEm
2a (€3] Time LN TE -0.69 dB 2a (€3] Tine 275 pe -0.61 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 place
Date

Temperature / Humidity 25 deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.

December 12, 2013

,51
Shinichi Takano

%RH

No.5 Shielded Room

Test report No. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11n-HT40, SISO, antenna port 1, (Tx 5190MHz)

MCS4 MCSS
duty factor [dB] = 10 x log ( 0.2[ms] / 0.18[ms] ) = 0.46 [dB] duty factor [dB] = 10 x log ( 0.16[ms] / 0.14[ms] ) = 0.58 [dB]
# Agilent RL # Agilent RL
a Mkr2 1989 ps a Mkr2 163 ps
Ref 6 dBm #fitten 18 dB -3.26 dB Ref 6 dBm #fitten 18 dB 0.83 dB
#Peak #Peak
Log 2R, Log 2R, 2
18 18
dB/ dB/
[ T [T Jl Il e ey LN
u T T T
LgAw LgAw W w M
sos2l " [ | st oselll B ' |
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep G6G ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 566 ps (8001 pts)
Marker Trace Type # Axis Amplitude Marker Trace Type ® Axis Amplitude
1R (€3] Time 213.9 pe -16.15 dEm 1R (€3] Tine 177.9 pe -15.58 dEm
la (€3] Time 176 pe -2.50 dB la (€3] Tine 120.9 pe 2.61 dB
2R (€3] Time 213.9 pe -16.15 dEm 2R (€3] Tine 178 pe -15.58 dEm
2a (€3] Time 198.9 pe -3.26 dB 2a (€3] Tine 163 pe 0.83 dB
MCS6 MCS7
duty factor [dB] = 10 x log ( 0.15[ms] / 0.13[ms] ) = 0.78 [dB] duty factor [dB] = 10 x log ( 0.14[ms] / 0.12[ms] ) = 0.67 [dB]
# Agilent RL # Agilent RL
a Mkr2  150.9 ps a Mkr2 139 ps
Ref 6 dBm #fitten 18 dB 2.15 dB Ref 6 dBm #fitten 18 dB -0.69 dB
#Peak
z s z
dB/
| 1t T T
T T
LgAv LgAv i M
s1 s I [ 51 39 r |
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 466 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 466 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type ® Axis Amplitude
1R (€3] Time 137.1 pe -21.62 dEm 1R (€3] Tine 143.8 pe -21.48 dEm
la (€3] Time 128.1 pe 3.64 dB la (€3] Tine 116.2 pe -6.66 dB
2R (€3] Time 137.1 pe -21.62 dEm 2R (€3] Tine 143.8 pe -21.48 dEm
2a (€3] Time 158.9 pe 2.15 dB 2a (€3] Tine 139 pe -0.69 dB

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. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 12, 2013
Temperature / Humidity 25 deg.C , 51 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), CDD, PN9, worst data mode : 0 (MCS)
Antenna 0 + 1
Ch Freq. Result Result Limit Limit Margin
(Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.)
[MHz] [dBm] [mw] [dBm] [mwW] [dBm] [mwW] [dBm] [mw] [dBm] [dBm]
Low 5190.0 11.28 13.42 13.05 20.18 16.99 50.00 - - 5.71 -
High 5230.0 10.99 12.55 12.76 18.86 16.99 50.00 - - 6.00 -
Sample Calculation:  Result [mMW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Antenna ( (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5190.0 -14.18 1.74 20.09 0.44 8.09 6.44 1.77 9.86 9.68
High 5230.0 -14.32 1.74 20.09 0.44 7.95 6.24 1.77 9.72 9.38
Antenna 1 (* PIM: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5190.0 -13.83 1.74 20.09 0.44 8.44 6.98 1.77 10.21 10.50
High 5230.0 -14.27 1.74 20.09 0.44 8.00 6.31 1.77 9.77 9.48
Sample Calculation:  (Cond.) Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor
(e.i.r.p) Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + Antenna Gain
[Pre check]
Mode Freq. Duty Antenna 0 Antenna 1 Antenna 0 + 1
factor Reading Result Reading Result Result
(MCS) [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dBm] [mW] [dBm] [mW]
0 5190.0 0.44 -14.18 -13.74 0.04 -13.83 -13.39 0.05 -10.55 0.09 [|Worst
1 5190.0 0.41 -14.22 -13.81 0.04 -13.90 -13.49 0.04 -10.64 0.09
2 5190.0 0.42 -14.29 -13.87 0.04 -13.88 -13.46 0.05 -10.65 0.09
3 5190.0 0.38 -14.24 -13.86 0.04 -13.86 -13.48 0.04 -10.66 0.09
4 5190.0 0.53 -14.33 -13.80 0.04 -13.98 -13.45 0.05 -10.61 0.09
5 5190.0 0.66 -14.46 -13.80 0.04 -14.11 -13.45 0.05 -10.61 0.09
6 5190.0 0.73 -14.54 -13.81 0.04 -14.22 -13.49 0.04 -10.64 0.09
7 5190.0 0.78 -14.58 -13.80 0.04 -14.36 -13.58 0.04 -10.68 0.09

Sample Calculation:

Result = Duty factor + Reading

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 place
Date

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 12, 2013

Temperature / Humidity 25 deg.C
Shinichi Takano

, 51 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT40), CDD, (Tx 5190MHz)

MCS0 MCS1
duty factor [dB] = 10 x log ( 1.03[ms] / 0.93[ms] ) = 0.44 [dB] duty factor [dB] = 10 x log ( 0.53[ms] / 0.48[ms] ) = 0.41 [dB]
# Agilent RL # Agilent RL
aMkrl 9319 ps a Mkrl 4303 ps
Ref 6 dBm #fitten 19 dB 8.57 dB Ref 6 dBm #fitten 19 dB 8.12 dB
#Peak #Peak L
Log - Log 2
10 [ d 1 ‘ . 18
dB/ dB/
1 T T \‘ | T ‘ L
LgAv m Lo ” w
12 stoso_ ]l '
Center 5.198 000 GHz Span @ Hz Center 5.190 000 GHz Span @ Hz
Res BH 8 MHz #BH 58 MHz Sweep 3 ms (3661 pts) Res BH 8 MHz #BH 58 MHz Sweep 1.52 ms (3061 pts)
Marker Trace ¥ Axis Amplitude Marker Trace Type ¥ Axig Amplitude
1R (&) 1.227 ne -15.42 dEn 1R (&) Tine E74.8 ps -28.36 dEn
la (&) 931.9 pe 8.57 dB la (&) Tine 420.3 pe 8.1z dB
2R (&) 1.227 ne -15.42 dEn 2R (&) Tine E74.7 pe -28.36 dEn
2a (&) 1.83 ne 0.61 dB 2a (&) Tine 528.2 pe 2.85 dB
MCS2 MCS3
duty factor [dB] = 10 x log ( 0.36[ms] / 0.33[ms] ) = 0.42 [dB] duty factor [dB] = 10 x log ( 0.28[ms] / 0.25[ms] ) = 0.38 [dB]
# Agilent RL # Agilent RL
a Mkrl 328 ps a Mkrl 2519 ps
Ref 6 dBm #fitten 19 dB 5.61 dB Ref 6 dBm #fitten 19 dB 5.598 dB
#Peak #Peak
Log 2 2 Log
18 18
dB/ dB/
M T " e LA [N
LgAv M M LgAv M M n
51 39 | \ 51 39 | '
Center 5.198 000 GHz Span @ Hz Center 5.190 000 GHz Span @ Hz
Res BH 8 MHz #BH 58 MHz Sweep 1 ms (3661 pts) Res BH 8 MHz #BH 58 MHz Sweep 760 ps (8001 pts)
Marker Trace Type ¥ Axig Amplitude Marker Trace Type ¥ Axie Amplitude
1R (&) 492.9 pe -16.82 dEn 1R (&) Tine 397 pe -18.91 dEn
la (&) 328 pe 5.61 dB la (&) Tine 251.9 ps 5.58 dB
2R (&) 492.9 pe -16.82 dEn 2R (&) Tine 397 pe -18.91 dEn
2a (&) 3611 e 0.42 dB 2a (&) Tine 275 pe 8.77 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. : 10068267S-1
Test place UL Japan, Inc. Shonan EMC Lab.

Date December 12, 2013
Temperature / Humidity 25deg.C  , 51 %RH
Engineer Shinichi Takano

No.5 Shielded Room

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEE802.11n (HT40), CDD, (Tx 5190MHz)

MCS4 MCSS
duty factor [dB] = 10 x log ( 0.2[ms] / 0.18[ms] ) = 0.53 [dB] duty factor [dB] = 10 x log ( 0.16[ms] / 0.14[ms] ) = 0.66 [dB]
# Agilent RL # Agilent RL
a Mkrl 176 ps aMkrl 1401 ps
Ref 6 dBm #fitten 19 dB 6.83 dB Ref 6 dBm #fitten 19 dB 3.85 dB
#Peak #Peak
Log 2 2 Log
19 19 %
dB/ dB/
T R Il T 1 i =t s i 1
| | | | dliN T ,n
LgAw w W: LgAw m
51 52 If ' i 51 39 I ‘ ]
Center 5.198 000 GHz Span @ Hz Center 5.190 000 GHz Span @ Hz
Res BH 8 MHz #BH 58 MHz Sweep 560 ps (8001 pts) Res BH 8 MHz #BH 58 MHz Sweep 560 ps (8001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1R (&) Tine 320.6 pe -18.23 dEn 1R (&) Tine 284.6 ps -21.95 dEn
la (&) Tine 176 pe 6.63 dB la (&) Tine 148.1 pe 3.85 dB
2R (&) Tine 320.6 pe -18.23 dEn 2R (&) Tine 284.6 ps -21.95 dEn
2a (&) Tine 199 pe 0.36 dB 2a (&) Tine 163 pe 2.35 dB
MCS6 MCS7
duty factor [dB] = 10 x log ( 0.15[ms] / 0.13[ms] ) = 0.73 [dB] duty factor [dB] = 10 x log ( 0.14[ms] / 0.12[ms] ) = 0.78 [dB]
# Agilent RL # Agilent RL
aMkrl 1281 ps a Mkr2 139 ps
Ref 6 dBm #fitten 19 dB 7.28 dB Ref 6 dBm #fitten 19 dB 1.28 dB
#Peak #Peak
Log Log z
18 18
dB/ dB/
i L dism LA 0 L A0 LI N O A
w ————
LA m Lofv M m
51 s [ [ 1 51 s | ‘
Center 5.198 000 GHz Span @ Hz Center 5.190 000 GHz Span @ Hz
Res BH 8 MHz #BH 58 MHz Sweep 520 ps (8001 pts) Res BH 8 MHz #BH 58 MHz Sweep 520 ps (8001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1R (&) Tine 272.6 ps -21.82 dEn 1R (&) Tine 260.6 pe -19.61 dEn
la (&) Tine 1281 pe 7.28 dB la (&) Tine 1161 pe B.52 dB
2R (&) Tine 272.6 ps -21.82 dEn 2R (&) Tine 260.6 pe -18.85 dEn
2a (&) Tine 151.4 pe -1.87 dB 2a (&) Tine 139 pe 1.28 dB

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. : 10068267S-1

Maximum Conducted Output Power (Conducted)

(Method: PM)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 12, 2013
Temperature / Humidity 25 deg.C , 51 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, worst data mode : 8 (MCS)
Antenna 0 + 1
Ch Freq. Result Result Limit Limit Margin
(Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.) (Cond.) (e.i.r.p.)
[MHz] [dBm] [mw] [dBm] [mwW] [dBm] [mwW] [dBm] [mw] [dBm] [dBm]
Low 5190.0 11.22 13.25 12.99 19.92 16.99 50.00 - - 5.77 -
High 5230.0 10.81 12.04 12.58 18.09 16.99 50.00 - - 6.18 -
Sample Calculation:  Result [mMW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Antenna ( (* P/M: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5190.0 -14.58 1.74 20.09 0.80 8.05 6.38 1.77 9.82 9.59
High 5230.0 -14.88 1.74 20.09 0.80 7.75 5.96 1.77 9.52 8.95
Antenna 1 (* PIM: Power Meter with power senser, AV: Average)
Ch Freq. P/M (AV) | Cable Atten. Duty Result Antenna Result
Reading Loss Loss factor (Cond.) Gain (e.i.r.p.)
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBi] [dBm] [mW]
Low 5190.0 -14.26 1.74 20.09 0.80 8.37 6.87 1.77 10.14 10.33
High 5230.0 -14.79 1.74 20.09 0.80 7.84 6.08 1.77 9.61 9.14
Sample Calculation:  (Cond.) Result = Reading + Cable Loss + Atten. Loss + Duty factor
(e.i.r.p) Result = Reading + Cable Loss + Atten. Loss + Duty factor + Antenna Gain
[Pre check]
Mode Freq. Duty Antenna 0 Antenna 1 Antenna 0 + 1
factor Reading Result Reading Result Result
(MCS) [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dBm] [mW] [dBm] [mW]
8 5190.0 0.80 -14.58 -13.78 0.04 -14.26 -13.46 0.05 -10.61 0.09 [|Worst
9 5190.0 0.75 -14.64 -13.89 0.04 -14.35 -13.60 0.04 -10.73 0.08
10 5190.0 0.73 -14.68 -13.95 0.04 -14.38 -13.65 0.04 -10.79 0.08
11 5190.0 0.64 -14.67 -14.03 0.04 -14.29 -13.65 0.04 -10.83 0.08
12 5190.0 0.86 -14.79 -13.93 0.04 -14.52 -13.66 0.04 -10.78 0.08
13 5190.0 1.00 -15.04 -14.04 0.04 -14.76 -13.76 0.04 -10.89 0.08
14 5190.0 1.09 -15.12 -14.03 0.04 -14.81 -13.72 0.04 -10.86 0.08
15 5190.0 1.14 -15.16 -14.02 0.04 -14.91 -13.77 0.04 -10.88 0.08

Sample Calculation:

Result = Duty factor + Reading

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 p
Date

lace

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 12, 2013

Temperature / Humidity 25 deg.C
Shinichi Takano

, 51 %RH

Test report No. : 10068267S-1

No.5 Shielded Room

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT40), MIMO(SDM), (Tx 5190MHz)

MCSS8 MCS9
duty factor [dB] = 10 x log ( 0.58[ms] / 0.48[ms] ) = 0.8 [dB] duty factor [dB] = 10 x log ( 0.3[ms] / 0.26[ms] ) = 0.75 [dB]
# Agilent RL # Agilent RL
a Mkr2 532 ps a Mkr2 3045 ps
Ref 6 dBm #fitten 18 dB 1.36 dB Ref 6 dBm #fitten 18 dB -3.54 dB
#Peak #Peak
Log 5 Log
18 18 2
dB/ dB/
4 T i T i ] ANk H A Inam Tt
ik
LgAw M LgAw m
5152 ] il s1 s | [ 1
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 1.5 ms (8061 pts) Res BH 8 MHz #UBH 56 MHz Sveep B0 ps (8001 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time 4E8.3 pe -208.32 dEm 1R (€3] Tine 3083.8 pe -22.25 dEm
la (€3] Time 484.3 pe -18.15 dB la (€3] Tine 286.2 pe -6.91 dB
2R (€3] Time 4E8.3 pe -208.32 dEm 2R (€3] Tine 3083.8 pe -22.25 dEm
2a (€3] Time 582 pe 1.26 dB 2a (€3] Tine 384.5 pe -3.54 dB
MCS10 MCS11
duty factor [dB] = 10 x log ( 0.21[ms] / 0.18[ms] ) = 0.73 [dB] duty factor [dB] = 10 x log (0.17[ms] / 0.14[ms] ) = 0.64 [dB]
# Agilent RL # Agilent RL
a Mkr2 2132 ps a Mkr2 167 ps
Ref 6 dBm #fitten 18 dB 4.22 dB Ref 6 dBm #fitten 18 dB 0.45 dB
#Peak #Peak
Log Log
18 2 18 2]
dB/ dB/
NI EEmAN i IR I 1 ] (] o T
| R | I |
LgAv LgAv N m
s1 s | | s1 s ' | |
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep G6G ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 566 ps (8001 pts)
Marker Trace Type # Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 212.9 pe -25.48 dEm 1R (€3] Tine 1815 pe -26.41 dEm
la (€3] Time 180.2 pe -8.97 dB la (€3] Tine 144.2 pe 9.75 dB
2R (€3] Time 212.9 pe -25.48 dEm 2R (€3] Tine 181.5 pe -26.41 dEm
2a (€3] Time 213.2 pe 4.22 dB 2a (€3] Tine 167 pe 0.45 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 place
Date

Temperature / Humidity 25 deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.

December 12, 2013

Shinichi Takano

, 51 %RH

No.5 Shielded Room

Test report No

.1 10068267S-1

Maximum Conducted Output Power (Conducted)

(Reference) (duty chart)

Tx, IEEES02.11n (HT40), MIMO(SDM), (Tx 5190MHz)

MCS12 MCS13
duty factor [dB] = 10 x log ( 0.13[ms] / 0.1[ms] ) = 0.86 [dB] duty factor [dB] = 10 x log ( 0.11[ms] / 0.09[ms] ) = 1 [dB]
# Agilent RL # Agilent RL
a Mkr2 127 ps a Mkr2 111 ps
Ref 6 dBm #fitten 18 dB -8.77 dB Ref 6 dBm #fitten 18 dB 0.28 dB
#Peak
Log
18 _ L
dB/ p
i L u i T AT Rk LN T e
| | : L1 | | \ I | !
LgAv m LaRv
51 sz 1 F s1 sz o ]
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sveep 366 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 366 ps (8001 pts)
Marker Trace Type B Axis Amplitude Marker Trace Type B Axis Amplitude
1R (€3] Time 128.5 pe -30.55 dEm 1R (€3] Tine 184.1 pe -26.62 dEm
la (€3] Time 184.2 pe -1.34 dB la (€3] Tine 98.16 p= -2.68 dB
2R (€3] Time 128.5 pe -30.55 dEm 2R (€3] Tine 184.1 pe -26.62 dEm
2a (€3] Time 127 pe -8.77 dB 2a (€3] Tine 111 pe 0.28 dB
MCS14 MCS15
duty factor [dB] = 10 x log ( 0.1[ms] / 0.08[ms] ) = 1.09 [dB] duty factor [dB] = 10 x log ( 0.1[ms] / 0.08[ms] ) = 1.14 [dB]
# Agilent RL # Agilent RL
a Mkr2 103 ps a Mkr2 99 ps
Ref 6 dBm #fitten 18 dB 0.85 dB Ref 6 dBm #fitten 18 dB 0.01 dB
#Peak #Peak
Log Log
18 18
dB/ 2 dB/ g
? - T IR | ! T Lo
1 - J '
LgAv m LgAv t
5152 Il T s1 s Bl [ 1
Center 51960 6606 GHz Span @ Hz Center 51960 6606 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sweep 266 ps (8001 pts) Res BH 8 MHz #UBH 56 MHz Sveep 266 ps (8001 pts)
Marker Trace Type ® Axis Amplitude Marker Trace Type # Axis Amplitude
1R (€3] Time B3 pe -34.36 dEm 1R (€3] Tine £0.02 pe -30.76 dEm
la (€3] Time 90812 pe 3.96 dB la (€3] Tine 7E.22 pe -6.91 dB
2R (€3] Time 63 pe -34.36 dEm 2R (€3] Tine 59.02 p= -30.76 dEm
2a (€3] Time 1063 pe 0.25 dB 2a (€3] Tine 99 pe 0.8l dB

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

.1 10068267S-1

Radiated Emission

Test place No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date November 19, 2013 November 25, 2013
Temperature / Humidity 24 deg.C 40 %RH 26 deg.C , 35 %RH
Engineer Akio Hayashi Tatsuya Arai

Mode TX, 5180 MHz

No.3 Semi Anechoic Chamber
December 11, 2013

26 deg.C

, 31 %RH

Shinichi Takano

Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps

(above 1GHz Inside of the restricted band)

(* 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] [cm] | [deg.]

Hori. 5150.000 [PK 57.0 321 17.2 37.0 69.3 73.9 4.6 100 94

Hori. 15540.000 [PK 46.7 37.7 2.3 38.7 48.0 73.9 25.9 116 255

Hori. 5150.000 [AV 38.7 32.1 17.2 37.0 51.0 53.9 2.9 100 94

Hori. 15540.000 |AV 34.0 37.7 2.3 38.7 35.3 53.9 18.6 116 255

Vert. 5150.000 [PK 55.6 321 17.2 37.0 67.9 73.9 6.0 100 95

Vert. 15540.000 [PK 48.2 37.7 2.3 38.7 49.5 73.9 24.4 114 105

Vert. 5150.000 |AV 38.2 321 17.2 37.0 50.5 53.9 34 100 95

Vert. 15540.000 [AV 35.4 37.7 2.3 38.7 36.7 53.9 17.2 114 105

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Qutside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10360.000 |PK 46.0 39.5 9.9 38.8 56.6( -38.63 -27.00| 116 100 211

Vert. 10360.000 |PK 48.4 39.5 9.9 38.8 59.0( -36.23 -27.00 9.2 100 211

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(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. : 10068267S-1

Test place
Date

Temperature / Humidity

Engineer
Mode

Radiated Emission

No.2 Semi Anechoic Chamber
November 19, 2013

24 deg.C

, 40 %RH

Akio Hayashi

TX,

5220 MHz
Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps

(above 1GHz Inside of the restricted band)

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

No.3 Semi Anechoic Chamber
November 25, 2013

26 deg.C

, 35 %RH

Tatsuya Arai

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. 15660.000 |PK 46.9 37.2 2.3 38.8 47.6 73.9 26.3 100 0

Hori. 15660.000 |AV 335 37.2 2.3 38.8 34.2 53.9 19.7 100 0

Vert. 15660.000 |PK 46.7 37.2 2.3 38.8 47.4 73.9 26.5 100 0

Vert. 15660.000 |AV 33.6 37.2 2.3 38.8 34.3 53.9 19.6 100 0

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Outside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10440.000 |PK 454 39.7 10.2 38.8 56.5| -38.73| -27.00| 11.7 100 210

Vert. 10440.000 |PK 48.1 39.7 10.2 38.8 59.2|] -36.03| -27.00 9.0 136 144

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
Distance factor:

15GHz-40GHz

20l0g(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. : 10068267S-1

Test place
Date

Temperature / Humidity

Engineer
Mode

Radiated Emission

No.2 Semi Anechoic Chamber

November 19,

24 deg.C s
Akio Hayashi
TX,

2013
40 %RH

5240 MHz
Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps

(above 1GHz Inside of the restricted band)

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

No.3 Semi Anechoic Chamber
November 25, 2013

26 deg.C

Tatsuya Arai

, 35 %RH

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] [cm] | [deg.]

Hori. 5350.000 [PK 47.0 32.3 16.7 40.8 55.2 73.9 18.7 100 123

Hori. 15720.000 |PK 453 37.0 2.3 38.9 45.7 73.9 28.2 100 269

Hori. 5350.000 |AV 34.6 32.3 16.7 40.8 42.8 53.9 111 100 123

Hori. 15720.000 |AV 32.9 37.0 2.3 38.9 33.3 53.9 20.6 100 269

Vert. 5350.000 [PK 46.9 32.3 16.7 40.8 55.1 73.9 18.8 100 219

Vert. 15720.000 |PK 45.7 37.0 2.3 38.9 46.1 73.9 27.8 100 98

Vert. 5350.000 |AV 34.7 32.3 16.7 40.8 429 53.9 11.0 100 219

Vert. 15720.000 |AV 33.1 37.0 2.3 38.9 335 53.9 204 100 98

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Qutside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10480.000 |PK 45.0 39.7 10.2 38.8 56.1( -39.13 -27.00| 121 100 200

Vert. 10480.000 |PK 48.4 39.7 10.2 38.8 59.5( -35.73 -27.00 8.7 146 141

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor:

15GHz-40GHz

20l0g(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. : 10068267S-1

Radiated Emission

Test place No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date November 19, 2013 November 25, 2013
Temperature / Humidity 24 deg.C , 40 %RH 26 deg.C , 35 %RH
Engineer Akio Hayashi Tatsuya Arai

Mode TX, 5180 MHz

No.3 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
November 26, 2013
25 deg.C, 42 %RH

Tatsuya Arai

Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode 0 (MCS)

(below 1GHz and above 1GHz Inside of the restricted band’

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

December 11, 2013

26 deg.C

, 31 %RH

Shinichi Takano

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] [cm] | [deg.]

Hori. 400.011 |QP 315 16.3 9.0 32.0 24.8 46.0 21.2 100 266

Hori. 5150.000 [PK 57.2 321 17.2 37.0 69.5 73.9 44 100 280

Hori. 15540.000 [PK 48.1 37.7 2.3 38.7 49.4 73.9 24.5 100 138

Hori. 5150.000 |AV 40.2 321 17.2 37.0 52.5 53.9 14 100 280

Hori. 15540.000 |AV 34.7 37.7 2.3 38.7 36.0 53.9 17.9 100 138

Vert. 80.683 [QP 56.1 6.4 7.5 321 37.9 40.0 2.1 100 10

Vert. 122.373 QP 50.2 13.2 7.2 321 38.5 435 5.0 100 219

Vert. 154.483 QP 40.9 14.7 1.7 32.1 31.2 43.5 12.3 100 178

Vert. 400.011 |QP 30.9 16.3 9.0 32.0 24.2 46.0 21.8 130 190

Vert. 5150.000 [PK 55.7 321 17.2 37.0 68.0 73.9 5.9 100 206

Vert. 15540.000 |PK 50.5 37.7 2.3 38.7 51.8 73.9 221 100 106

Vert. 5150.000 |AV 40.0 321 17.2 37.0 52.3 53.9 1.6 100 206

Vert. 15540.000 |AV 36.5 37.7 2.3 38.7 37.8 53.9 16.1 100 106

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Qutside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10360.000 |PK 46.4 39.5 9.9 38.8 57.0( -38.23 -27.00| 11.2 100 210

Vert. 10360.000 |PK 49.2 39.5 9.9 38.8 59.8( -35.43 -27.00 8.4 151 141

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(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. : 10068267S-1

Test place
Date

Temperature / Humidity

Engineer
Mode

Radiated Emission

No.2 Semi Anechoic Chamber
November 19, 2013

24 deg.C

, 40 %RH

Akio Hayashi

TX,

5220 MHz
Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode 0 (MCS)

(above 1GHz Inside of the restricted band)

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

No.3 Semi Anechoic Chamber
November 25, 2013

26 deg.C

, 35 %RH

Tatsuya Arai

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. 15660.000 |PK 47 37.2 2.3 38.8 47.7 73.9 26.2 100 0

Hori. 15660.000 |AV 32.2 37.2 2.3 38.8 32.9 53.9 21.0 100 0

Vert. 15660.000 |PK 50.2 37.2 2.3 38.8 50.9 73.9 23.0 100 103

Vert. 15660.000 |AV 35.7 37.2 2.3 38.8 36.4 53.9 175 100 103

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Outside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10440.000 |PK 45.0 39.7 10.2 38.8 56.1] -39.13| -27.00| 12.1 100 212

Vert. 10440.000 |PK 49.7 39.7 10.2 38.8 60.8] -34.43| -27.00 7.4 151 144

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
Distance factor:

15GHz-40GHz

20l0g(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. : 10068267S-1

Radiated Emission

Test place No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date November 19, 2013 November 25, 2013
Temperature / Humidity 24 deg.C 40 %RH 26 deg.C , 35 %RH
Engineer Akio Hayashi Tatsuya Arai

Mode TX, 5240 MHz

Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode 0 (MCS)

(above 1GHz Inside of the restricted band)

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

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

Hori. 15720.000 |PK 47.2 37.0 2.3 38.9 47.6 73.9 26.3 100 126

Hori. 15720.000 |AV 333 37.0 2.3 38.9 33.7 53.9 20.2 100 126

Vert. 15720.000 |PK 49.8 37.0 2.3 38.9 50.2 73.9 23.7 100 105

Vert. 15720.000 |AV 35.2 37.0 2.3 38.9 35.6 53.9 18.3 100 105

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Outside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10480.000 |PK 47.2 39.7 10.2 38.8 58.3[ -36.93 -27.00 9.9 130 90

Vert. 10480.000 |PK 50.3 39.7 10.2 38.8 61.4 -33.83 -27.00 6.8 140 146

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(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. : 10068267S-1

Radiated Emission

Test place No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date November 19, 2013 November 25, 2013
Temperature / Humidity 24 deg.C 40 %RH 26 deg.C , 35 %RH
Engineer Akio Hayashi Tatsuya Arai

Mode TX, 5190 MHz

Tx, IEEE802.11n (HT40), CDD, PN9, worst data mode 0 (MCS)

(above 1GHz Inside of the restricted band)

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

No.3 Semi Anechoic Chamber
January 25, 2014

23 deg.C

, 31 %RH

Shinichi Takano

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] [cm] | [deg.]

Hori. 5150.000 [PK 55.6 321 17.2 37.0 67.9 73.9 6.0 100 98

Hori. 15570.000 [PK 47.1 375 2.3 38.7 48.2 73.9 25.7 100 138

Hori. 5150.000 |AV 40.3 321 17.2 37.0 52.6 53.9 1.3 100 98

Hori. 15570.000 |AV 33.9 375 2.3 38.7 35.0 53.9 18.9 100 138

Vert. 5150.000 [PK 53.9 321 17.2 37.0 66.2 73.9 7.7 100 359

Vert. 15570.000 |PK 48.7 375 2.3 38.7 49.8 73.9 241 100 102

Vert. 5150.000 |AV 40.2 321 17.2 37.0 52.5 53.9 14 100 359

Vert. 15570.000 |AV 35.0 375 2.3 38.7 36.1 53.9 17.8 100 102

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

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Qutside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10380.000 |PK 447 39.6 9.9 38.8 55.4 -39.83 -27.00| 128 100 211

Vert. 10380.000 |PK 49.4 39.6 9.9 38.8 60.1f -35.13 -27.00 8.1 136 141

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

Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(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. : 10068267S-1

Radiated Emission

Test place No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date November 19, 2013 November 25, 2013
Temperature / Humidity 24 deg.C 40 %RH 26 deg.C , 35 %RH
Engineer Akio Hayashi Tatsuya Arai

Mode TX, 5230 MHz

Tx, IEEE802.11n (HT40), CDD, PN9, worst data mode 0 (MCS)

(above 1GHz Inside of the restricted band)

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

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

Hori. 5350.000 [PK 46.6 32.3 16.7 40.8 54.8 73.9 19.1 100 125

Hori. 15690.000 |PK 46.8 37.1 2.3 38.8 474 73.9 26.5 100 141

Hori. 5350.000 |AV 34.9 32.3 16.7 40.8 431 53.9 10.8 100 125

Hori. 15690.000 |AV 32.6 37.1 2.3 38.8 33.2 53.9 20.7 100 141

Vert. 5350.000 [PK 455 32.3 16.7 40.8 53.7 73.9 20.2 100 225

Vert. 15690.000 |PK 47.0 37.1 2.3 38.8 47.6 73.9 26.3 100 99

Vert. 5350.000 |AV 34.7 32.3 16.7 40.8 429 53.9 11.0 100 225

Vert. 15690.000 |AV 34.3 37.1 2.3 38.8 34.9 53.9 19.0 100 99

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
Distance factor: 15GHz-40GHz 20l0g(3.0m/1.0m)= 9.5dB

(Calculation) (above 1GHz Outside of the restricted band)

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

Polarity| Frequency |Detector| Reading | Ant.Fac. Loss Gain Result |Result (EIRP)|  Limit | Margin| Height [ Angle Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [dBuV/m]| [dBm] [dBm] [dB] [cm] | [deg.]

Hori. 10460.000 |PK 443 39.7 10.2 38.8 55.4 -39.83 -27.00| 128 130 89

Vert. 10460.000 |PK 47.7 39.7 10.2 38.8 58.8( -36.43 -27.00 9.4 142 143

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Resrult(EIRP[dBm])=10*LOG (({ 10 ~ ( Electric Field Strength [dBuV/m] / 20 ) * 10 ~ (-6) * Distance:3[m] ) ~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

Distance factor: 15GHz-40GHz 20l0g(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 place
Date

Engineer

UL Japan, Inc. Shonan EMC Lab.
December 9, 2013

Temperature / Humidity 23 deg.C
Shinichi Takano

, 32 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

VBW (Average) Calculation & Duty chart

Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps

VBW: 1/ (On time) = 1421.46Hz<1500Hz

On time =0.7035ms

3% Agilent RL
a Mkre 738 ps
Ref 6 dBm #fttsn 10 dB -6.56 dB
#Peak
1@
dB/
LgAw m
51 %2
Center 5.180 608 GHz Span @ Hz

Res BH 8 MHz #/BH 50 MHz Sweep 2 ms (3001 pts)
Marker Trace Type # Rxis Amplitude
iR 3 Time B41.8 ps -E.E8 dBm
1a 3 Time 7035 ps -4.25 dB
2R 3 Time B41.8 ps -E.E8 dBm
2a 3 Time 738 pe -B.5€ dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

: +81 463 50 6401
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Test place
Date

UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room

December 9, 2013

Temperature / Humidity 23 deg.C  , 32 %RH

Test report No. : 10068267S-1

Engineer Shinichi Takano
VBW (Average) Calculation & Duty chart
Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode 0 (MCS)
VBW: 1/ (On time) = 524.38Hz<560Hz
On time =1.907ms

3% Agilent RL

a Mkr2 2866 ms
Egiai dBm #Atten 10 dB -6.19 dB
p mmrm———
dB/

[y

LgAw
51 82
Center 5.180 608 GHz Span @ Hz
Res BH 8 MHz #/BH 50 MHz Sweep 5 ms (3001 pts)
Marker Trace Type # Rxis Amplitude
iR €3 Time 2.30E me -E.51 dBm
1a €3 Time 1.987 me 2.48 dB
2R €3 Time 2.305 me -E.51 dBm
2a 3 Time 2.88E me -8.19 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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 12, 2013

Temperature / Humidity 25deg.C  , 51 %RH

Engineer Shinichi Takano

VBW (Average) Calculation & Duty chart

Tx, IEEE802.11n (HT40), CDD, PN9, worst data mode 0 (MCS)

VBW: 1/ (On time) = 1073.08Hz<1100Hz
On time =0.9319ms

3% Agilent RL
aMkrl 9319 ps
Ref @ dBm #fitten 18 dB 8.57 dB
#Peak T
2, PN |

LgAw
51 82
Center 5.190 608 GHz Span @ Hz
Res BH & MHz 4UBH 50 MHz Sweep 3 ms (8001 pts)
Marker Trace Type K fxis Amplitude
iR (&3] Time 1.227 me -15.42 dBm
1o (&3] Tine 931.9 ps 8.57 dB
2R (&3] Time 1.227 me -15.42 dBm
20 (&3] Time 1.82 ne 661 dB

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 place
Date

Temperature / Humidity 26deg.C

UL Japan, Inc. Shonan EMC Lab.
January 31, 2014
, 44%RH

No.5 Shielded Room

Test report No. : 10068267S-1

Engineer Shinichi Takano
Spurious emission (Conducted)
Tx, IEEE802.11n (HT20), CDD, PN9, Antenna port 1, worst data mode 0 (MCS)
Tx, 5180MHz (below 1GHz)
9kHz - 150kHz 150kHz - 30MHz

# Agilent RL # Agilent RL
Ref -1 dBm #Atten 20 dB Ref © dBm #Atten 20 dB
#Peak #Peak
Log Log
10 10
dB/ dB/
0ffst 0ffst
28 28
dB dB
] ]
—27.0 —27.0
dBm dBm
LgAv LgAv
51 sz ‘ 51 5ol T AN A A oot
U3 FC memmm U3 FC

AR AR
£ £
£<50k FTun
FFT S
Start 9.000 kHz Stop 150.000 kHz Start 150 kHz Stop 30.000 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts)_ #Res BH 10 kHz #UBH 38 kHz Sweep 285.3 ms (1281 pts)_

FREQ |[Regulation| Atten. |Directional] 10log Offset

Loss Gain (Nanr)
[MHz] [dBm] [dB] [dBi] LdB] L0B]
30.00 -27.00 20.14 4.78 3.01 27.93

Offset = Atten. Loss + Directional Gain + 10log(NANT)
Directional Gain = Antenna Gain + Array Gain (10log2)

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. : 10068267S-1

Peak Power Spectral Density

(Method: SA-2)
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11a, SISO, PN9, worst antenna port 1, worst data mode 18Mbps
Ch. Freq. Freq. Reading | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHZ] [MHZ] [dBm/MHz]| [dB] [dB] [dB] [dBm/MHZ][ [dBm] [dB]
5180.0000 5178.77 -20.54 1.74 20.10 0.24 1.54 4.00 2.46
5220.0000 5218.98 -21.08 1.74 20.09 0.24 0.99 4.00 3.01
5240.0000 5238.90 -21.39 1.93 20.09 0.24 0.87 4.00 3.13
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten.Loss + Duty factor
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Mkrl 5.178 765 GHz Mkrl 5.218 952 GHz
Ref @ dBm Witten 10 dB -20.542 dBn Ref @ dBm #fitten 18 dB -21.877 dBm
#fug #Fvg
Log Log
19 19
dB/ 1 dB/ s
/,.w”""“""‘ MWM\ | st mew\
#PRAug ﬁ" \‘% #PRAug wﬁ.f‘/ \1
106 106
W s2 W"‘q u'w . WL 52| h\. ‘
W3 FS R W3 FS[T oy
AA AA
£ £
FTun FTun
Snp Swp
Center 5.180 000 GHz Span 26 MHz Center 5.220 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 184 ms (1201 pts)
Tx, 5240MHz
% Agilent RL
Mkrl 5.238 895 GHz
Ref 8 dBm #fitten 10 dB -21.392 dBn
#Avg
Log
10
dB/ )
T .
A —— W"”’"’"’""‘"n.\

wovs |4 5

180
WL § de"»r w'\
H3 F$ Fiohdio)
AA
£
FTun
Swp
Center 5.240 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)
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. : 10068267S-1

Peak Power Spectral Density

(Method:

SA-2)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C ,32%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Ch. Freq. Freq. Reading | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHZ] [MHZ] [dBm/MHz]| [dB] [dB] [dB] [dBm/MHZ][ [dBm] [dB]
5180.0000 5179.16 -23.38 1.74 20.10 0.24 -1.30 4.00 5.30
5220.0000 5218.92 -22.68 1.74 20.09 0.24 -0.61 4.00 461
5240.0000 5240.91 -22.63 1.93 20.09 0.24 -0.37 4.00 4.37
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten.Loss + Duty factor
Tx, 5180MHz Tx, 5220MHz
% Agilent RL % Agilent RL
Mkrl 5.179 155 GHz Mkrl 5.218 917 GHz
Ref B dBm #Atten 10 dB -23.383 dBm Ref 8 dBm #Atten 18 dB -22.684 dBm
#fug #Fvg
Log Log
18 18
dB/ , db/ .
MMWW‘Q" e MM ] Mwmm
#PAvg / \ #PAvg / \\
160 [4' 160
Woszl g b WL 52 -
b | R EeT )
£f: £0f
FTun FTun
Snp Swp
Center 5.180 000 GHz Span 26 MHz Center 5.220 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 184 ms (1201 pts)
Tx, 5240MHz
% Agilent RL

Mkrl 5.246 916 GHz
Ref & dBm -22.629 dBm
#Avg
Log
18
dB/

#Atten 18 dB

#PRug / \

168

HL 52 L

H3 FSM" "F\
AR

£

FTun

Swp

Center 5.248 909 GHz
#Res BH 1 MHz

Span 26 MHz

#UBH 3 MHz Sweep 1.84 ms (1201 pts)

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. : 10068267S-1

Power Spectral Density

(Method: SA-2)

Test place UL Japan, Inc. Shonan EMC Lab.
Date December 9, 2013

Temperature / Humidity 23 deg.C , 32 %RH

Engineer Shinichi Takano

Mode

Antenna 0 + Antenna 1

No.5 Shielded Room

Tx, IEEE802.11n (HT20), CDD, PN9, worst data mode 0 (MCS)

Ch. Freq. Antenna0 | Antennal | Antenna Result Limit Margin
Result Result 0+1 0+1)
[MHz] [mW] [mW] [mW] [dBm] [dBm] [dB]
5180.0000 0.970 0.989 1.959 2.92 4.00 1.08
5220.0000 0.876 0.952 1.828 2.62 4.00 1.38
5240.0000 0.896 0.961 1.857 2.69 4.00 131
Sample Calculation:
each Antenna Result [mW] = 10 ~ ( each antenna's Result [dBm] / 10)
Antenna 0 + 1 [mW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Result [dBm] = 10 x log (Antenna 0 + 1 [mW] )
Antenna 0
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5180.0000 5178.79 -22.19 1.74 20.10 0.22 -0.13
5220.0000 5219.24 -22.63 1.74 20.09 0.22 -0.58
5240.0000 5241.15 -22.72 1.93 20.09 0.22 -0.48
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss + Duty factor
Antenna 1
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5180.0000 5178.94 -22.11 1.74 20.10 0.22 -0.05
5220.0000 5219.09 -22.27 1.74 20.09 0.22 -0.22
5240.0000 5239.22 -22.41 1.93 20.09 0.22 -0.17

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

*) This test was measured based on Method In-Band Power Spectral Density (PSD) Measurements E) 2) b) of
"Guidance for Summing Emission Measurements from Multiple Outputs of a Transmitter of from Multiple Transmitters (KDB662911 D1)”

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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C  , 32 %RH
Engineer Shinichi Takano
Power Spectral Density
Antenna 0 Antenna 1
Tx, 5S180MHz Tx, S180MHz
# Agilent RL # Agilent RL
Mkrl 5.178 787 GHz Mkrl 5.178 938 GHz
Ref @ dBm #Atten 10 dB -22.193 dBm Ref @ dBm #Atten 10 dB -22.106 dBm
#flug #fvg
Log Log
10 10
db/ . dB/ s
M‘""W"”va MM
//""‘ | st thony ny WP e LN w\\\ /ﬂ""m — ""N\

#PAvg / \\ #PAvg ./ \\
106 106 I i
WL 52|l s, WL 52) _—
W3 FS W3 FS| o

ﬂﬂ""x B QHM ™
£(F: £(F:
FTun FTun
Swp Swp
Center 5.180 000 GHz Span 26 MHz Center 5.180 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

Tx, 5220MHz

Tx, 5220MHz

#Res BH 1 MHz #YBH 3 MHz

Sweep 1.84 ms (1201 pts)

#Res BH 1 MHz

#YBH 3 MHz

= Agilent RL # Agilent RL
Mkrl 5.219 242 GHz Mkrl 5.219 698 GHz

Ref 6 dBm #fitten 19 dB -22.625 dBm Ref 8 dBm #fitten 19 dB -22.265 dBm
#flug #fvg
Log Log
18 18
B/ . o8/ :
#PAvY / \ #PAvY / \
100 ‘,‘ i 100
Hl 52 il N Hl 52 . "
H3 F$ - H3 F$ N v

ﬂﬂf'“’r \"*« ﬂﬂ"‘"ﬂ N
£ £
FTun FTun
Swp Snp
Center 5.220 000 GHz Span 26 MHz Center 5.220 000 GHz Span 26 MHz

Sweep 1.84 ms (1201 pts)

Tx, 5240MHz

Tx, 5240MHz

#Res BH 1 MHz #YBH 3 MHz

Sweep 1.84 ms (1201 pts)

#Res BH 1 MHz

#YBH 3 MHz

# Agilent RL # Agilent RL
Mkrl 5.241 148 GHz Mkrl 5.239 228 GHz
Ref 6 dBm #fitten 19 dB -22.717 dBm Ref 8 dBm #fitten 19 dB -22.414 dBm
#flug #fvg
Log Log
18 18
dB/ dB/
1 1
it L, et ,MM i e, |
/ g A a Y

#PAvg / \1 #PAvg f/ \
100 i 100
Hl 52 _.,r.ll - Hl 52 ‘hk....
H3 F$ ' H3 F$

ﬂﬂw B QFIM B
£(f): £(f):
FTun FTun
Swp Snp
Center 5.240 000 GHz Span 26 MHz Center 5.240 000 GHz Span 26 MHz

Sweep 1.84 ms (1201 pts)

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

74 of 107




Test report No. : 10068267S-1

Test place

Date

Temperature / Humidity
Engineer

Mode

Power Spectral Density

(Method: SA-2)
UL Japan, Inc. Shonan EMC Lab.
December 9, 2013
23 deg.C , 32 %RH
Shinichi Takano
Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, worst data mode 8 (MCS)

No.5 Shielded Room

Antenna 0 + Antenna 1

Ch. Freq. Antenna0 | Antennal | Antenna Result Limit Margin
Result Result 0+1 0+1)
[MHz] [mW] [mW] [mW] [dBm] [dBm] [dB]
5180.0000 0.870 0.876 1.746 2.42 4.00 1.58
5220.0000 0.817 0.873 1.690 2.28 4.00 1.72
5240.0000 0.916 0.938 1.854 2.68 4.00 1.32
Sample Calculation:
each Antenna Result [mW] = 10 ~ ( each antenna's Result [dBm] / 10)
Antenna 0 + 1 [mW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Result [dBm] = 10 x log (Antenna 0 + 1 [mW] )
Antenna 0
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5180.0000 5179.24 -22.87 1.74 20.10 0.42 -0.61
5220.0000 5220.89 -23.13 1.74 20.09 0.42 -0.88
5240.0000 5240.91 -22.82 1.93 20.09 0.42 -0.38
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss + Duty factor
Antenna 1
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5180.0000 5180.69 -22.83 1.74 20.10 0.42 -0.57
5220.0000 5221.37 -22.84 1.74 20.09 0.42 -0.59
5240.0000 5240.69 -22.72 1.93 20.09 0.42 -0.28

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

*) This test was measured based on Method In-Band Power Spectral Density (PSD) Measurements E) 2) b) of
"Guidance for Summing Emission Measurements from Multiple Outputs of a Transmitter of from Multiple Transmitters (KDB662911 D1)”

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 place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013

Temperature / Humidity 23 deg.C  , 32 %RH

Test report No. : 10068267S-1

Engineer Shinichi Takano
Power Spectral Density
Antenna 0 Antenna 1
Tx, 5S180MHz Tx, S180MHz
# Agilent RL # Agilent RL
Mkrl 5.179 242 GHz Mkrl 5.186 693 GHz
Ref 6 dBm #fitten 19 dB -22.867 dBm Ref 8 dBm #fitten 19 dB -22.833 dBm
#flug #fvg
Log Log
18 18
dB/ s dB/ .
7 A 7] A

#PAvg / \\ #PAvg I/ \
100 100 /’
Hl 52 Hl 52 o
H3 F$ N o H3 F$

QHM N QHM W
£ £
FTun FTun
Swp Snp
Center 5.180 000 GHz Span 26 MHz Center 5.180 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

Tx, 5220MHz

Tx, 5220MHz

= Agilent RL # Agilent RL
Mkrl 5.220 8388 GHz Mkrl 5.221 365 GHz
Ref 6 dBm #fitten 19 dB -23.129 dBm Ref 8 dBm #fitten 19 dB -22.839 dBm
#flug #fvg
Log Log
18 18
dB/ dB/
: o]
4 EER AR R

#PAvY / \\ #PAvY / \\
100 ¥ 100 f
Hl 52 N A Hl 52 e -
H3 F$ i - H3 F$

ﬂﬂr’"/f’ \W ﬂﬂf#"/ W\‘“ﬁ
£ £
FTun FTun
Swp Snp
Center 5.220 000 GHz Span 26 MHz Center 5.220 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

Tx, 5240MHz

Tx, 5240MHz

# Agilent RL # Agilent RL
Mkrl 5.246 918 GHz Mkrl 5.240 693 GHz
Ref 6 dBm #fitten 19 dB -22.820 dBm Ref 8 dBm #fitten 19 dB -22.719 dBm
#flug #fvg
Log Log
18 18
B/ . db/ s
/ WMMMWW me\ /,M W i wmm\

#PAvg / \ #PAvg / \.
100 f 100 i
WL 32 " - W2l
H3 F$ H3 F$ o

QHW W QHM
£ £
FTun FTun
Swp Snp
Center 5.240 000 GHz Span 26 MHz Center 5.240 000 GHz Span 26 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

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. : 10068267S-1

Peak Power Spectral Density

(Method:

SA-2)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna port 1, worst data mode 0(MCS)
Ch. Freq. Freq. Reading | Cable Atten. Duty Result Limit Margin
Reading Loss Loss factor
[MHz] [MHz] [dBm/MHZ]|  [dB] [dB] [dB] [dBm/MHz][ [dBm] [dB]
5190.0000 5188.74 -27.63 1.74 20.09 0.44 -5.36 4.00 9.36
- 4.00 -
5230.0000 5231.73 -28.38 1.74 20.09 0.44 -6.11 4.00 10.11

Sample Calculation:

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

Tx, 5190MHz
% Agilent RL

Mkrl 5.188 74 GHz
Ref B dBm #Atten 10 dB -27.631 dBm
#Aug
Lag
18
dB/

1
4
/MW"”" B i " Www\
#PAug / \
100 JJ‘ \
HL 52 ™ 'W*
H3 FS
ARl A \‘\um
£()
FTun
Swp
Center 5.190 08 GHz Span 52 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)
Tx, 5230MHz
% Agilent RL

Mkrl 5.231 73 GHz
Ref 8 dBm #fitten 19 dB -28.383 dBm
#Avg
Log
18
dB/

i
e it | B, -
#PRug / \
160 ’(l \
H1 52 " ! h 4
H3 F$
A M’/ A

£
FTun
Swp
Center 5.230 00 GHz Span 52 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

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. : 10068267S-1

Power Spectral Density

(Method: SA-2)

Test place UL Japan, Inc. Shonan EMC Lab.
Date January 31, 2014

Temperature / Humidity 26deg.C , 44%RH

Engineer Shinichi Takano

Mode

Antenna 0 + Antenna 1

No.5 Shielded Room

Tx, IEEE802.11n (HT40), CDD, PN9, worst data mode 0 (MCS)

Ch. Freq. Antenna0 | Antennal | Antenna Result Limit Margin
Result Result 0+1 0+1)
[MHz] [mW] [mW] [mW] [dBm] [dBm] [dB]
5190.0000 0.330 0.301 0.631 -2.00 4.00 6.00
5230.0000 0.324 0.312 0.636 -1.97 4.00 5.97
Sample Calculation:
each Antenna Result [mW] = 10 ~ ( each antenna's Result [dBm] / 10)
Antenna 0 + 1 [mW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Result [dBm] = 10 x log (Antenna 0 + 1 [mW] )
Antenna 0
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5190.0000 5191.65 -27.08 1.74 20.09 0.44 -4.81
5230.0000 5227.83 -27.16 1.74 20.09 0.44 -4.89
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss + Duty factor
Antenna 1
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5190.0000 5191.34 -27.48 1.74 20.09 0.44 -5.21
5230.0000 5231.47 -27.33 1.74 20.09 0.44 -5.06

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

*) This test was measured based on Method In-Band Power Spectral Density (PSD) Measurements E) 2) b) of
"Guidance for Summing Emission Measurements from Multiple Outputs of a Transmitter of from Multiple Transmitters (KDB662911 D1)”

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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Power Spectral Density
Antenna 0 Antenna 1
Tx, 5190MHz Tx, 5190MHz
# Agilent RL # Agilent RL
Mkrl 5.191 65 GHz Mkrl 5.191 34 GHz
Ref @ dBm #Atten 10 dB -27.879 dBm Ref @ dBm #Atten 10 dB -27.483 dBm
#flug #fvg
Log Log
10 10
dB/ dB/
1 1
/MW'"' " - A """Mmd’\ /‘MW - WL .)20#%«.. o

#PAvg / \ #PAvg / \
160 ff \i\ 160 / \
WL s2 " / r{,‘ WL s2 ol e
W3 FS W3 FS

AR _,t/ 1 ﬂﬂw/ﬂ \‘w
£(F: £(F:
FTun FTun
Swp Swp
Center 5.190 00 GHz Span 52 MHz Center 5.190 00 GHz Span 52 MHz

#Res BH 1 MHz #YBH 3 MHz

Sweep 1.84 ms (1201 pts) #Res BH 1 MHz

#YBH 3 MHz

Sweep 1.84 ms (1201 pts)

Tx, 5230MHz

Tx, 5230MHz

= Agilent RL # Agilent RL

Mkrl 5.227 83 GHz Mkrl 5.231 47 GHz
Ref 6 dBm #fitten 19 dB -27.160 dBm Ref 8 dBm #fitten 19 dB -27.334 dBm
#Aug #Aug
Log Log
18 18
dB/ dB/

1 1
N . A “
/Www"'“ " WM\‘\ /ﬂw—*‘"’” " W“«,\
#PAvY / \ #PAvY / \
100 / \ 100 j 1‘
Hl 52 o ~ Hl 52 " -
W3 FS Y W W3 FS W W "\%
AA AA

£ £
FTun FTun
Swp Swp
Center 5.230 00 GHz Span 52 MHz Center 5.230 00 GHz Span 52 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)

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. : 10068267S-1

Test place
Date

Power Spectral Density

Temperature / Humidity

Engineer
Mode

Antenna 0 + Antenna 1

(Method: SA-2)
UL Japan, Inc. Shonan EMC Lab.
January 31, 2014
26deg.C , 44%RH
Shinichi Takano
Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, worst data mode 8 (MCS)

No.5 Shielded Room

Ch. Freq. Antenna0 | Antennal | Antenna Result Limit Margin
Result Result 0+1 0+1)
[MHz] [mW] [mW] [mW] [dBm] [dBm] [dB]
5190.0000 0.316 0.299 0.615 -2.11 4.00 6.11
5230.0000 0.336 0.301 0.637 -1.96 4.00 5.96
Sample Calculation:
each Antenna Result [mW] = 10 ~ ( each antenna's Result [dBm] / 10)
Antenna 0 + 1 [mW] = Antenna 0 Result [mMW] + Antenna 1 Result [mW]
Result [dBm] = 10 x log (Antenna 0 + 1 [mW] )
Antenna 0
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHZz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5190.0000 5187.96 -27.64 1.74 20.09 0.80 -5.01
5230.0000 5228.09 -27.37 1.74 20.09 0.80 -4.74
Sample Calculation:
Result = Reading + Cable Loss + Atten. Loss + Duty factor
Antenna 1
Ch. Freq. Freq. Reading | Cable Atten. Duty Result
Reading Loss factor
[MHz] [MHZz] [dBm] [dB] [dB] [dB] [dBm]
5190.0000 5191.26 -27.88 1.74 20.09 0.80 -5.25
5230.0000 5227.83 -27.84 1.74 20.09 0.80 -5.21

Sample Calculation:

Result = Reading + Cable Loss + Atten. Loss + Duty factor

*) This test was measured based on Method In-Band Power Spectral Density (PSD) Measurements E) 2) b) of
"Guidance for Summing Emission Measurements from Multiple Outputs of a Transmitter of from Multiple Transmitters (KDB662911 D1)”

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. : 10068267S-1
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Power Spectral Density
Antenna 0 Antenna 1
Tx, 5190MHz Tx, 5190MHz
# Agilent RL # Agilent RL
Mkrl 5.187 96 GHz Mkrl 5191 26 GHz
Ref @ dBm #Atten 10 dB -27.637 dBm Ref @ dBm #Atten 10 dB -27.8530 dBm
#flug #fvg
Log Log
10 10
dB/ dB/
1 1
— i | e, - it | By -
#PAvg f \ #PAvg X \
106 rf \\ 106 / L
WL s2 " e WL s2 — V_..
W3 FS W3 FS
AR ,/r w Y \‘\ ﬂﬂ,,// J \“‘m
£(F: £(F:
FTun FTun
Swp Swp
Center 5.190 00 GHz Span 52 MHz Center 5.199 66 GHz Span 52 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Tx, 5230MHz

Tx, 5230MHz

= Agilent RL # Agilent RL
Mkrl 5.228 89 GHz Mirl 5.227 83 GHz
Ref 6 dBm #fitten 19 dB -27.369 dBm Ref 6 dBm #fitten 18 dB -27.839 dBm
#Aug #Aug
Log Log
18 18
dB/ dB/
1 1
" b pintey
T T r r W

#PAvY J/ \ #PAvY / \
100 )( \ 100 / \
Hl 52 " i . Hl 52 - r y o
H3 F$ H3 F$

VA ., = N
£ £ |
FTun FTun
Swp Swp
Center 5.230 00 GHz Span 52 MHz Center 5.230 66 GHz Span 52 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

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. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11a, SISO, PN9, worst antenna port 1
Ch. Freq.| Datarate| Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] | [Mbps] [ [dBm] | [dBm] [dB] [dB] [dB] [dBm] [ [dBm] [dB] [dB] [dB]
5180 6 -13.03 | -20.84 1.74 20.09 0.23 8.80 1.22 7.58 =<13.0 | 5.42
9 -12.26 | -20.76 1.74 20.09 0.21 9.57 1.28 8.29 =<130 | 471
12 -1258 | -20.73 1.74 20.09 0.20 9.25 1.30 7.95 =<13.0 | 5.05
18 -12.65 | -20.59 1.74 20.09 0.24 9.18 1.48 7.70 =<13.0 [ 5.30
24 -11.59 | -20.75 1.74 20.09 0.24 10.24 1.32 8.92 =<13.0 | 4.08
36 -10.82 | -20.75 1.74 20.09 0.35 11.01 1.43 9.58 =<13.0 | 3.42
48 -12.23 | -21.30 1.74 20.09 0.39 9.60 0.92 8.68 =<13.0 | 4.32
54 -11.22 | -21.17 1.74 20.09 0.33 10.61 0.99 9.62 =<13.0 | 3.38

*Peak Power Excursion = Peak Result - PPSD Result

*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.

Peak_6Mbps PPSD_6Mbps
= Agilent RL Agilent RL
Mkrl 5.188 498 GHz Mkrl 5178 Hz
Ref B dBm sHLen 18 dB =13.83 dBm Ref B dBm sHLen 18 dB -20.838 dBm
#Peak *Hug
Log Log
10 T & 1 10
<8/ e e e i ) <8/ 1
I A T ] ! ! N — B P
v Y, P i o s e e
L L} y
i
[ ] y
. ]{.n,l ,Jﬂ \.] i |
*Févg [EEEHE 1 *Ffug A Ml
[ 1og | L)
51 52 | 51 52 prriiafied i/
LR At i
[ A |
£l Bl
FTun FTun
S $mp
Conter 5,150 699 GHz Soan 26 HHz Conter 5,150 699 GHz Soan 26 HHz
sRes BH 1 MHz wUBH 3 Mz Sweep 1084 ma (1281 pra) sRes BH 1 MHz wUBH 3 Mz Sweep 1084 ma (1281 pra)
Peak 9Mbps PPSD_9Mbps
Agilent RL Agilent RL
Mkrl 5.188 823 GHz Mkrl S1ER
Ref B dBm sHuen 18 dB -12.26 dim Ref B dBm sHuen 18 dB -20.7
*Peak hvg
Log . Log
1@ T T T 5* T 1@
4B/ I R e T 4B/ 1
4 " 2
W, IR A S R —
| ) LY
k \
| Y|
¥ A y
el
Ml N
l Mk
FTun
Snp
Center 5.150 999 GHz Soan 26 HHz Center 5.150 999 GHz Soan 26 HHz

sRies BH 1 HHz wUBH 3 Mz Sweep 104 m3 (1201 prs) sRies BH 1 HHz wUBH 3 Mz Sweep 104 m3 (1201 prs)
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. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013

Temperature / Humidity 23 deg.C , 32 %RH

Engineer Shinichi Takano

Peak Excursion Ratio

Peak 12Mbps PPSD 12Mbps

= Agilent RL = Agilent RL
Mkrl 5.188 715 GHz Mkrl 5.179 Az
Ref 8 @Bm SRitten 18 48 =12.58 dBm Ref 8 @8m SRitten 18 48 =28.727 dBm
#Peak *Rvg
Log Log
18 ! ! ! ! ! 3 1 ! | 4 18
48/ T e e 4B/ 1
# 1 1 1 ! 1 x, ! 1
¥ -..“ |
i \
LY L
LRIN !
uft[ 3
T T
Center 5.180 @89 GHz Swan 26 MHz Center 5 200 GHz Swan 26 MHz
sRes BH 1 HHz WUEH 3 MHz Sweep 104 ms (1201 prs) sRes BH 1 WUEH 3 MHz Sweep 104 ms (1201 prs)

Peak 18Mbps PPSD 18Mbps

+ Agilent
Ref B 8m SRitten 18 48 SRitten 18 48
"Peak
Log
18 I I
&/ B T dinan " MNP TS b, .
. ] I 1 ! ! Yy 1 I I I 1 . I I
"y e T e L I B

00 Gz Soun 26 MHz

Center 5150 899 GHz Span 26 MHz 5
H 1 HHz WEH 3 MHz Sweap 104 me (1291 pra)

sfies BH 1 MHz WEH 3 MHz Sweap 104 me (1291 pra)

Peak 24Mbps PPSD 24Mbps

& Aglent RL RL
Mkrl 51808 173 GHz Mkrl 5178 3
Ref 8 @Bm #HLten 18 4B =11.59 d8m #HLten 18 4B =20.752 dBm
"Peak
Log 1
18 | | ! ! & 1 | |
&8/ I"‘M"k"‘iﬁ-w.q""““"M?JMr.b"\iwi.v“—‘mt .
! .| ! ! | L | 1% | ! SR L | !
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"ull;_lll-\fn! Whhvg . |

188 S

1 S2)gpiohed] \L‘

Vi F Su ALy

A

£l

FTun

Snp

Span 26 MHz
WEH 3 MHz Sweap 104 me (1291 pra)

Span 26 MHz
WEH 3 MHz Sweap 104 me (1291 pra)

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 place
Date

Temperature / Humidity

UL Japan, Inc. Shonan EMC Lab.

December 9, 2013
23 deg.C

, 32 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

Engineer Shinichi Takano
Peak Excursion Ratio
Peak 36Mbps PPSD 36Mbps
= Agilent RL = Agilent RL
Mkrl 5181 4 Mkrl 5179
Faf B dBm SHEten 10 48 =18.82 dBm Fef B d8m SHEten 10 48 =20,
.-l‘e-ak _-Fuc.
Log i Log
T ! { ] & 1 | T
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Center 5120 209 GHz Span 26 MHz Center 5 o0 GHz Span 26 MHz

sRes BH 1 HHz

BN 3 MHz

Sweap 104 me (1291 pra)

sies B 1

BN 3 MHz

Sweap 104 me (1291 pra)

Peak 48Mbps

PPSD 48Mbps

+ Agilent
Ref B 8m SRitten 18 48
"Peak
Log 1
18 ] - 1 I 1
=y [P R S O !
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shes BH 1 Hhz

BN 3 MHz
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Sweap 104 me (1291 pra)

SRitten 18 48
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Snp

5 L Span 26 MHz

H 1 HHz WEH 3 MHz Sweap 104 me (1291 pra)

Peak 54Mbps

PPSD_54Mbps

= Aglent RL
Mkrl 5.181 560
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Test report No. : 10068267S-1

Test place
Date

Temperature / Humidity

Peak Excursion Ratio

UL Japan, Inc. Shonan EMC Lab.

December 9,
23 deg.C , 32 %RH

2013

No.5 Shielded Room

Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT20, SISO, PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] | (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] [ [dBm] [dB] [dB] [dB]
5180 0 -13.69 | -22.48 1.74 20.09 0.22 8.14 -0.43 8.57 =<13.0 | 4.43
1 -13.88 | -22.64 1.74 20.09 0.22 7.95 -0.59 8.54 =<13.0 | 4.46
2 -13.92 | -22.61 1.74 20.09 0.26 7.91 -0.52 8.43 =<13.0 | 4.57
3 -14.39 | -22.72 1.74 20.09 0.17 7.44 -0.72 8.16 =<13.0 | 4.84
4 -14.62 | -22.67 1.74 20.09 0.25 7.21 -0.59 7.80 =<13.0 [ 5.20
5 -14.37 | -22.63 1.74 20.09 0.32 7.46 -0.48 7.94 =<13.0 | 5.06
6 -14.20 | -22.89 1.74 20.09 0.45 7.63 -0.61 8.24 =<13.0 | 4.76
7 -13.61 | -22.94 1.74 20.09 0.38 8.22 -0.73 8.95 =<13.0 | 4.05

*Peak Power Excursion = Peak Result - PPSD Result

*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test place
Date

Temperature / Humidity

UL Japan, Inc. Shonan EMC Lab.

December 9, 2013
23deg.C , 32 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

Engineer Shinichi Takano
Peak Excursion Ratio
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano

Peak Excursion Ratio
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Test report No. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), CDD, PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] [ (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] | [dBm] [dB] [dB] [dB]
5180 0 -14.14 | -22.30 1.74 20.09 0.22 7.69 -0.25 7.94 =<13.0 | 5.06
1 -14.82 | -22.42 1.74 20.09 0.21 7.01 -0.38 7.39 =<13.0 | 5.61
2 -14.71 | -22.38 1.74 20.09 0.22 7.12 -0.33 7.45 =<13.0 | 5.55
3 -13.73 | -22.60 1.74 20.09 0.20 8.10 -0.57 8.67 =<13.0 | 4.33
4 -14.45 | -22.66 1.74 20.09 0.29 7.38 -0.54 7.92 =<13.0 | 5.08
5 -14.45 | -22.53 1.74 20.09 0.38 7.38 -0.32 7.70 =<13.0 [ 5.30
6 -14.33 | -22.61 1.74 20.09 0.41 7.50 -0.37 7.87 =<13.0 | 5.13
7 -14.18 | -22.63 1.74 20.09 0.45 7.65 -0.35 8.00 =<13.0 | 5.00

*Peak Power Excursion = Peak Result - PPSD Result

*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
. .
Peak Excursion Ratio
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Test place
Date

Temperature / Humidity

UL Japan, Inc. Shonan EMC Lab.
December 9, 2013
23deg.C , 32 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

Engineer Shinichi Takano
. .
Peak Excursion Ratio
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Test report No. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT20), MIMO(SDM), PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] [ (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] | [dBm] [dB] [dB] [dB]
5180 8 -14.68 | -22.61 1.74 20.09 0.42 7.15 -0.36 7.51 =<13.0 | 5.49
9 -14.23 | -22.66 1.74 20.09 0.40 7.60 -0.43 8.03 =<13.0 | 4.97
10 -13.97 | -22.81 1.74 20.09 0.40 7.86 -0.58 8.44 =<13.0 | 4.56
11 -13.82 | -22.80 1.74 20.09 0.37 8.01 -0.60 8.61 =<13.0 | 4.39
12 -13.86 | -22.88 1.74 20.09 0.50 7.97 -0.55 8.52 =<13.0 | 4.48
13 -14.02 | -22.97 1.74 20.09 0.63 7.81 -0.51 8.32 =<13.0 | 4.68
14 -14.36 | -23.04 1.74 20.09 0.68 7.47 -0.53 8.00 =<13.0 | 5.00
15 -1411 | -23.20 1.74 20.09 0.74 7.72 -0.63 8.35 =<13.0 | 4.65

*Peak Power Excursion = Peak Result - PPSD Result

*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date December 9, 2013
Temperature / Humidity 23 deg.C , 32 %RH
Engineer Shinichi Takano
Peak Excursion Ratio
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Test place
Date

Temperature / Humidity

UL Japan, Inc. Shonan EMC Lab.

December 9, 2013
23 deg.C

, 32 %RH

No.5 Shielded Room

Test report No. : 10068267S-1

Engineer Shinichi Takano
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Test report No. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n-HT40, SISO, PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] | (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] [ [dBm] [dB] [dB] [dB]
5190 0 -20.04 | -27.47 1.74 20.09 0.44 1.79 -5.20 6.99 =<13.0 | 6.01
1 -19.37 | -27.57 1.74 20.09 0.43 2.46 -5.31 7.77 =<13.0 | 5.23
2 -19.25 | -27.70 1.74 20.09 0.38 2.58 -5.49 8.07 =<13.0 | 4.93
3 -19.35 | -27.63 1.74 20.09 0.49 2.48 -5.31 7.79 =<130 | 5.21
4 -18.82 | -27.85 1.74 20.09 0.46 3.01 -5.56 8.57 =<13.0 | 4.43
5 -18.41 | -27.78 1.74 20.09 0.58 3.42 -5.37 8.79 =<130 | 421
6 -18.80 | -28.01 1.74 20.09 0.78 3.03 -5.40 8.43 =<13.0 | 4.57
7 -18.67 | -28.05 1.74 20.09 0.67 3.16 -5.55 8.71 =<13.0 | 4.29

*Peak Power Excursion = Peak Result - PPSD Result

*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
Peak Excursion Ratio
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Test report No

.1 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
Peak Excursion Ratio
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Test report No. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), CDD, PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] | (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] [ [dBm] [dB] [dB] [dB]
5190 0 -19.01 | -27.32 1.74 20.09 0.44 2.82 -5.05 7.87 =<13.0 | 5.13
1 -18.85 | -27.36 1.74 20.09 0.41 2.98 -5.12 8.10 =<13.0 | 4.90
2 -18.80 | -27.37 1.74 20.09 0.42 3.03 -5.12 8.15 =<13.0 | 4.85
3 -18.94 | -27.37 1.74 20.09 0.38 2.89 -5.16 8.05 =<13.0 | 4.95
4 -18.62 | -27.45 1.74 20.09 0.53 3.21 -5.09 8.30 =<13.0 [ 4.70
5 -18.44 | -27.91 1.74 20.09 0.66 3.39 -5.42 8.81 =<13.0 | 4.19
6 -18.64 | -27.82 1.74 20.09 0.73 3.19 -5.26 8.45 =<13.0 | 4.55
7 -18.82 | -27.99 1.74 20.09 0.78 3.01 -5.38 8.39 =<13.0 | 461

*Peak Power Excursion = Peak Result - PPSD Result
*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor

*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
Peak Excursion Ratio
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
Peak Excursion Ratio
Peak MCS5 PPSD MCSS
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Test report No. : 10068267S-1

Peak Excursion Ratio

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity 26deg.C , 44%RH
Engineer Shinichi Takano
Mode Tx, IEEE802.11n (HT40), MIMO(SDM), PN9, worst antenna port 1
Ch. Freq.| Mode Peak PPSD Cable Atten. Duty Peak PPSD |Peak Power| Limit | Margin
Reading | Reading | Loss Loss factor Result | Result | Excursion
[MHz] | (MCS) | [dBm] | [dBm] [dB] [dB] [dB] [dBm] | [dBm] [dB] [dB] [dB]
5190 8 -18.44 | -27.75 1.74 20.09 0.80 3.39 -5.12 8.51 =<13.0 4.49
9 -18.84 | -27.78 1.74 20.09 0.75 2.99 -5.20 8.19 =<13.0 4.81
10 -18.36 | -27.69 1.74 20.09 0.73 3.47 -5.13 8.60 =<13.0 4.40
11 -18.70 | -27.84 1.74 20.09 0.64 3.13 -5.37 8.50 =<13.0 4.50
12 -18.95 | -27.85 1.74 20.09 0.86 2.88 -5.16 8.04 =<13.0 4.96
13 -18.66 | -28.00 1.74 20.09 1.00 3.17 -5.17 8.34 =<13.0 4.66
14 -18.60 | -28.45 1.74 20.09 1.09 3.23 -5.53 8.76 =<13.0 4.24
15 -18.97 | -28.46 1.74 20.09 1.14 2.86 -5.49 8.35 =<13.0 4.65
*Peak Power Excursion = Peak Result - PPSD Result
*Peak Result = Peak Reading + Cable Loss + Atten. Loss, PPSD Result = PPSD Reading + Cable Loss + Atten. Loss + Duty factor
*PPSD Reading, Cable Loss, Atten.Loss and Duty factor refer to Power Density sheet.
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Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
Peak Excursion Ratio
Peak MCS10 PPSD _MCS10
Agilent RL RL
Mkrl 5.
Ref @ dm sHrren 18 df - sHrren 18 df
*Feak
Log
10
48/ H
A S e L T s .
'3 y m..;.~-“"-r-“—“""'?"\_',"“m+—**\-;.m\
1 ;' i I )
i \ -
el af o, vl \
L 3 A
Hi ¥ I\\\
E(F):
.:TUI
L

Center 190 88 GHz
shes BH 1 Hhz

BN 3 MHz

Soan 52 MHz

Sweap 104 ms (1291 pra)

Center 190 88 GHz
shes BH 1 Hhz

BN 3 MHz

Soan 52 MHz
Sweap 104 ms (1291 pra)

Peak MCS11

PPSD_MCS11

BN 3 MHz

Agilent RL Agilent RL
Ref 8 dBm eRirten 18 48 Ref 8 dBm eRirten 18 48
sPeak *hHug
Log Log
1@ 1@
48/ 5 48/
=== A P -
AT e it e J""“"vn-'\l L
';' + —¥ Fa e Baiad R S e s vy
Lf i ]
i i
*Phvg _,."(-F ‘.'"w'\l *Phvg ':I
R L,
\W A
Y
Center 190 88 GHz Swan 52 HHz Center 190 88 GHz Soan 52 MHz
sRes BH 1 HHz WUEH 3 MHz Sweep 104 ms (1201 prs) sRas BH 1 HHz WUEH 3 MHz Sweep 104 ms (1201 prs)
Peak MCS12 PPSD MCS12
Agilent RL Agilent RL
Ref 8 dBm eRirten 18 48 Ref 8 dBm eRirten 18 48
sPeak *hHug
Log Log
1@ 1@
48/ H 4R
e -1'\..-»..'!"'\"""2“-\ At S ST .
)
I I I 1 I - A SN DLV . | —
7 y = s < T
f 1
PR 7 h PR
PRvg "“M.* "ﬁn PRvg ] l
. 2LV W, { \
51 52 L ! L8
w3 FC A LTS
> RN
R por” o
E(F):
FTun
S

Center 190 88 GHz
shies BH 1 HHz

BN 3 MHz

Soan 52 MHz
Sweap 104 ms (1291 pra)

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

101 of 107



Test report No. : 10068267S-1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date January 31, 2014
Temperature / Humidity — 26deg.C , 44%RH
Engineer Shinichi Takano
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Test report No. : 10068267S-1

-  _ ___________________________________
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item |Calibration Date *
Interval(month)
SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 AT,RE 2013/03/28 * 12
SCC-G11 Coaxial Cable Suhner SUCOFLEX 102 31595/2 AT 2013/03/16 * 12
SAT20-05 Attenuator Weinschel Corp. 54A-20 Y5649 AT 2013/11/27 * 12
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2013/04/09 * 12
SPSS-03 Power sensor Anritsu MA2411B 0917063 AT 2013/04/09 * 12
SOS-10 Humidity Indicator A&D AD-5681 4064561 AT 2013/02/27 * 12
S0S-09 Humidity Indicator A&D AD-5681 4061484 AT 2013/03/07 * 12
SAEC-03(NSA) | Semi—Anechoic TDK SAEC-03(NSA) 3 RE 2013/07/09 * 12
Chamber
SAF-06 Pre Amplifier TOYO Corporation TPA0118-36 1440491 RE 2013/07/22 * 12
SCC-G03 Coaxial Cable Suhner SUCOFLEX 104A |46499/4A RE 2013/04/11 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2013/05/22 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2013/08/19 * 12
SO0S-05 Humidity Indicator A&D AD-5681 4062518 RE 2013/02/27 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2013/11/22 * 12
SAT10-06  |Attenuator Agilent 8493C-010 74865 REAT 2013/11/22 * 12
SJM-11 Measure PROMART SEN1935 - RE,CE -
COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE,CE -
RFLMF)
SAEC-02(NSA) | Semi—Anechoic TDK SAEC-02(NSA) 2 RE 2013/07/06 * 12
Chamber
SCC-G02 Coaxial Cable Suhner SUCOFLEX 104A |46498/4A RE 2013/04/09 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 296199/4 RE 2013/05/22 * 12
SHA-02 Horn Antenna Schwarzbeck BBHA9120D 9120D-726 RE 2013/08/12 * 12
SOS-03 Humidity Indicator A&D AD-5681 4063325 RE 2013/02/27 * 12
SJM-02 Measure KOMELON KMC-36 - RE -
S0S-02 Humidity Indicator A&D AD-5681 4063343 AT 2013/03/07 * 12
KSA-08 Spectrum Analyzer Agilent E4446A MY46180525 AT,RE 2013/03/04 * 12
SSA-01 Spectrum Analyzer Agilent N9010A-526 MY48031482 RE 2013/04/09 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 RE 2013/01/08 * 12
SFL-03 Highpass Filter MICRO-TRONICS HPM50112 028 RE 2013/11/22 = 12
SAF-04 Pre Amplifier TOYO Corporation TPA0118-36 1440489 RE 2013/03/19 * 12
SFL-18 Highpass Filter MICRO-TRONICS HPM50111 119 RE 2013/11/22 = 12
SAF-05 Pre Amplifier TOYO Corporation TPA0118-36 1440490 RE 2013/11/22 * 12

The expiration date of the calibration is the end of the expired month
As for some calibrations performed after the tested dates , those test equipment have been
controlled by means of an unbroken chains of calibrations
All equipment is calibrated with valid calibrations . Each measurement data is traceable to the
national or international standards
Test Item :

CE: Conducted emission ,

RE: Radiated emission ,

AT: Antenna terminal conducted tests
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Test report No. : 10068267S-1

-  _ ___________________________________
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Iltem [Calibration Date *
Interval(month)
SHA-04  [Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2013/03/14 * 12
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2013/03/19 * 12
SCC-G15 |Coaxial Cable Suhner SUCOFLEX 102 |32703/2 RE 2013/03/16 * 12
SHA-06  |Horn Antenna ETS LINDGREN 3160-10 LM3459 RE 2013/03/14 * 12
SAF-10 Pre Amplifier TOYO Corporation HAP26-40W 00000010 RE 2013/03/19 * 12
SCC-G19  |Coaxial Cable Suhner SUCOFLEX 102A |1188/2A RE 2013/03/16 * 12
SHA-05  |Horn Antenna ETS LINDGREN 3160-09 LM4210 RE 2013/03/14 * 12
SAF-09 Pre Amplifier TOYO Corporation HAP18-26W 00000018 RE 2013/03/19 * 12
SCC-G18  |Coaxial Cable Suhner SUCOFLEX 104A |46292/4A |RE 2013/03/16 * 12
SAF-03  |Pre Amplifier SONOMA 310N 290213 RE 2013/02/12 * 12
SAT6-06 Attenuator JFW 50HF-006N - RE 2013/02/12 * 12
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2013/10/26 * 12
SCC-C1/C2/C |Coaxial Cable&RF Fujikura/Fujikura/Suhne [8D2W/12DSFA/14 |-/0901-271( |RE 2013/04/03 * 12
3/C4/C5/C10/ |Selector r/Suhner/Suhner/Suhn | 1PE/141PE/141PE RF Selector)
SRSE-03 er/TOYO /141PE/NS4906
SLA-03 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP RE 2013/10/26 * 12
9108-A 0901
STR-06 Test Receiver Rohde & Schwarz ESCI 101259 RE,CE 2013/02/27 * 12
SCC-C9/C10/ |Coaxial Cable&RF Suhner/Suhner/TOYO |RG223U/141PE/N (-/0901-271( |CE 2013/04/03 * 12
SRSE-03 Selector S4906
RF Selector)
SLS-05 LISN Rohde & Schwarz ENV216 100516 CE 2013/02/25 * 12
SAT3-05 Attenuator JFW 50HF-003N - CE 2013/02/12 * 12
SOS-06  |Humidity Indicator A&D AD-5681 4062118 CE 2013/03/07 * 12
The expiration date of the calibration is the end of the expired month
As for some calibrations performed after the tested dates , those test equipment have been
controlled by means of an unbroken chains of calibrations
All equipment is calibrated with valid calibrations . Each measurement data is traceable to the
national or international standards
Test Item :
CE: Conducted emission ,
RE: Radiated emission
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