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SECTION 1:

Customer information

Company Name
Address
Telephone Number

FUJIFILM Corporation
9-7-3 Akasaka, Minato-ku, Tokyo 107-0052 Japan
+81-3-6271-1654

Facsimile Number
Contact Person

+81-3-6271-1189
Takao Ozaki

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

21 Identification of E.U.T.

Type of Equipment Wireless LAN Module
Model No. SX-PCEAN(FF-E)

Serial No. Refer to Section 4, Clause 4.2
Rating DC33V

Receipt Date of Sample February 1, 2016

Country of Mass-production Japan

Condition of EUT

Modification of EUT

2.2 Product Description

Production model

No Modification by the test lab.

Model: SX-PCEAN(FF-E) (referred to as the EUT in this report) is a Wireless LAN Module.

General Specification

Clock frequency(ies) in the system 40 MHz
Radio Specification
Radio Type Transceiver
Method of Frequency Generation Synthesizer
IEEE802.11b IEEE802.11g IEEE802.11a IEEE802.11n IEEE802.11n
(20M band) (40M band)

Frequency 2412-2462 MHz 2412-2462 MHz 5180-5320 MHz 2412-2462 MHz 2422-2452 MHz
of operation 5500-5700 MHz 5180-5320 MHz 5190-5310 MHz
*1) 5745-5825 MHz 5500-5700 MHz 5510-5670 MHz
5745-5825 MHz 5755-5795 MHz
Type of modulation DSSS OFDM-CCK OFDM
(CCK, DQPSK, (64QAM, 16QAM, (64QAM, 16QAM, QPSK, BPSK)
DBPSK) QPSK, BPSK)
Channel spacing SMHz 20 MHz 2.4 GHz band 2.4 GHz band
5 MHz 5 MHz
5 GHz band 5 GHz band
20 MHz 40 MHz

Antenna

Antenna #1 (Bottom)

Antenna #0 (Side)

Antenna quantity

2 pes. (*. Separation distance between the antenna #0 and the antenna #1: 480 mm )
11b,g,a: One selected Tx antenna operation.
11n(20HT),n(40HT): One selected Tx antenna operation (MCS0~7) / Two Tx antenna operation (MCS8~13)

Antenna model

113Y120035A (cable length: 300 mm)

113Y1200036A (cable length

: 575 mm)

type

Antenna type / connector

Monopole antenna / Connector; PCB side: U.FL, Antenna side: soldered

(excluding cable loss)

Antenna gain (max.peak)

-5.1 dBi (2.4 GHz),
-1.3 dBi (5 GHz)

-6.9 dBi (2.4 GHz)
-1.8 dBi (5 GHz)

*1) Refer to the test reports: 11143372S-B-R1 for FCC 15.407.

* The EUT does not perform simultaneous transmission of 2.4 GHz and 5 GHz Wireless LAN.
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SECTION 3:

Test specification, procedures & results

3.1

Test Specification

Title

Test Specification

FCC Part 15 Subpart C: 2015, final revised on November 23, 2015

FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

*Some parts are effective on and after December 17, 2015 or December 23, 2015. The revision does not affect the test
specification applied to the EUT.

3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207
6. Standard test methods 31.8 dB, 0.39955 MHz,
Conducted Emissi N L Qb Complied
onaucted B mIsSIon e R S Gen R T T T T T IC RS Gen 88 T Tx 2417 MHz, omphie -
1IEEE 802.11n (HT20)
FCC: KDB 558074 D01 DTS Meas [FCC: Section
Guidance v03r05 15.247(a)(2)
6dB Bandwidth Complied Conducted
1c:- JICiRSS24752(1) T
FCC: KDB 558074 D01 DTS Meas [FCC: Section
. Guidance v03r05 15.247(b)(3)
Maximum Peak .
Output Power | | See data. Complied Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(4)
FCC: KDB 558074 D01 DTS Meas |FCC: Section 15.247(e)
Guidance v03r05
Power Density Complied Conducted
1G0T T TTIC RSS247 52(2)
FCC: KDB 558074 D01 DTS Meas |FCC: Section]5.247(d) Conducted
] o Guidance v03r05 0.5dB below 30 y
Spurious Emission  |C: RSS-Gen 6.13 IC: RSS-247 5.5 2390.00 MHz, AV, Vertical | Comptiea | 0 20 MH2)
Restricted Band Edges RSS-Gen 8.9 Tx 2427 MHz Radiated
RSS-Gen 8.10 IEEE 802.11n-40 (above 30 MHz)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 DTS Meas Guidance v03r05 12.2.7.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

FCC Part 15.31 (e)

The RF Module has own regulator. The RF Module is constantly voltage through the regulator regardless of input
voltage. Therefore, the EUT complies with the requirement.

FCC Part 15.203 /212

The EUT has a unique antenna connector (U.FL). Therefore, the EUT complies with the requirement.
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth

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

34 Uncertainty

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

Shonan EM C Lab.
Item Frequency range Uncertainty (+/-)
No. 1 SAC/SR | No.2SAC/SR | No.3 SAC/SR | No.4SAC/SR
Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.1dB 2.1dB 2.6 dB 2.2dB
Radiated emission 9 kHz-30 MHz 2.7dB 2.7dB 3.1dB -
(M easurement distance: 3 m) 30 MHz-300 MHz 44 dB 4.4 dB 4.6 dB -
300 MHz-1 GHz 5.6 dB 5.5dB 5.3dB -
1 GHz-13 GHz 5.2dB 5.2dB 5.2dB -
Radiated emission 13 GHz-18 GHz 49dB 49dB 49dB -
(Measurement distance: 1 m) 18 GHz-40 GHz 4.9 dB 4.9 dB 4.9 dB -

SA C=Semi-Anechoic Chamber
SR= Shielded Room is applied besides radiated emission

Antenna terminal test

Uncertainty (+/-)

Power M easurement above 1 GHz (Average Detector) SPM-06 0.76 dB
Power M easurement above 1 GHz (Peak Detector) SPM-06 0.79 dB
Power M easurement above 1 GHz (Average Detector) SPM-07 0.74 dB
Power M easurement above 1 GHz (Peak Detector) SPM-07 1.08 dB
Spurious emission (Conducted) below 1GHz 1.5dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.7dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.4 dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.5dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.5dB
Bandwidth M easurement 0.66 %
Duty cycle and Time M easurement 0.012 %

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.

UL Japan, Inc.
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35

Test Location

UL Japan, Inc. Shonan EM C Lab.
1-22-3, M egumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401

JAB Accreditation No. RTL02610
. IC Registration |Width x Depth x Size of reference ground plane (m) / aximu
Test site . . . measurement
Number Height (m) horizontal conducting plane .
distance
No.1 Semi-anechoic 1,0/, | 206x113x7.65 |20.6x11.3 10m
chamber
No.2 Semi-anechoic |, -, 206x11.3x7.65  [20.6x11.3 10m
chamber
No. i-anechoi
0-3 Semi-anechoic 1, 71, 5 12.7x7.7x5.35 12.7x7.7 5m
chamber
No.4 Semi-anechoic | 8.1x5.1x3.55 8.1x5.1 -
chamber
No.1 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -
No.2 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -
No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -
No.4 Shielded room - 44x47x2.7 44x4.7 -
No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.8 shielded room - 345x5.5%x2.4 345x%x5.5 -
No.l Measurement ) 255 x4.1x2.5 ) )
room
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

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.

IEEE 802.11b (1 Mbps) : 13.5 dBm,
IEEE 802.11g (6 Mbps) : 13.5 dBm (2412 MHz), 17.0 dBm (2417 MHz), 16.0 dBm (2437 MHz),
15.0 dBm (2462 MHz)
IEEE 802.11n (HT20, MCS8): 10.5 dBm (2412 MHz), 14.5 dBm (2417 MHz),
12.5 dBm (2437 MHz), 10.5 dBm (2462 MHz)
IEEE 802.11n (HT40, MCSO0): 6.0 dBm (2422 MHz), 13.5 dBm (2427 MHz),
10.5 dBm (2437 MHz), 7.0 dBm (2452 MHz)

Power
settings

Atheros Radio Test (ART)
Software - Revision 0.9 BUILD #34 ART 11n
- Customer Version (ANWI BUILD)

UL Japan, Inc.
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*The details of Operating mode(s)

Test item Mode Tested frequency Worst data | Antenna
rate *1) *1)
Radiated Transmitting IEEE 802.11n 2417MHz MCSS8, PN9 | Antenna 0 &
emission (HT20), MIMO Antenna 1
(below 1GHz),
Out of band
emissions
(Conducted)
6dB Transmitting IEEE 802.11b 2412MHz, 2437MHz, 2462MHz | 1Mbps, PN9 | Antenna (
bandwidth, Transmitting IEEE 802.11g 2412MHz, 2437MHz, 2462MHz | 6Mbps, PN9 | Antenna (
Occupied Transmitting IEEE 802.11n 2412MHz, 2437MHz, 2462MHz | MCS0, PN9 | Antenna 0
Bandwidth (HT20), SISO
(99%) Transmitting IEEE 802.11n 2412MHz, 2437MHz, 2462MHz | MCS8, PN9 | Antenna 0
(HT20), MIMO
Transmitting IEEE 802.11n 2422MHz, 2437MHz, 2452MHz | MCS0, PN9 | Antenna 0
(HT40), SISO
Transmitting IEEE 802.11n 2422MHz, 2437MHz, 2452MHz | MCSS8, PN9 | Antenna 0
(HT40), MIMO
Maximum Transmitting IEEE 802.11b 2412MHz, 2437MHz, 2462MHz | 1Mbps, PN9 | Antenna 0
output power, Transmitting IEEE 802.11g 2412MHz, 2417TMHz*3), 6Mbps, PN9 | Antenna 0
Power density 2437MHz, 2462MHz
Transmitting IEEE 802.11n 2412MHz, 2417TMHz*3), MCSO0, PN9 | Antenna 0
(HT20), SISO 2437MHz, 2462MHz
Transmitting IEEE 802.11n 2412MHz, 2417TMHz*3), MCSS8, PN9 | Antenna 0 &
(HT20), MIMO 2437MHz, 2462MHz Antenna |
Transmitting IEEE 802.11n 2422MHz, 2427TMHz*3), MCSO0, PN9 | Antenna O
(HT40), SISO 2437MHz, 2452MHz
Transmitting IEEE 802.11n 2422MHz, 2427TMHZz*3), MCSS8, PN9 | Antenna 0 &
(HT40), MIMO 2437MHz, 2452MHz Antenna 1
Radiated Transmitting IEEE 802.11b 2412MHz, 2437MHz, 2462MHz | 1Mbps, PN9 | Antenna 0
emission Transmitting IEEE 802.11n 2412MHz, 2417MHz*3), MCSS8, PN9 | Antenna 0 &
(above 1GHz) | (HT20), MIMO 2437MHz, 2462MHz Antenna 1
*4) Transmitting IEEE 802.11n 2422MHz, 2427TMHz*3), MCSS8, PN9 | Antenna 0 &
(HT40), MIMO 2437MHz, 2452MHz Antenna 1

*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) Measurement was performed additionally since the channel has the highest power setting.
*4) Since 11g and 11n-20 have the same modulation method and no differences in transmitting specification, test
was performed on the representative mode that had the highest peak output power.
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4.2

Configuration and peripherals

B:EUT

A:EUT

C:EUT

DC12V

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT

No. Item Model number Serial number Manufacturer Remarks
A | Wireless LAN Module | SX-PCEAN (FF-E) | 008092609256 Silex technology, Inc. | EUT
B Antenna ANTDC-084A0 - - EUT
C Antenna ANTDC-083A0 - - EUT
D Jig 113Y120019 57024134 Silex technology, Inc. | -
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 DC 1.0 Unshielded Unshielded -
UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m 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 40 cm to the vertical conducting plane. The rear of EUT, including peripherals
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded
conducting surface. EUT was located 80 cm from a Line Impedance Stabilization Network (LISN) / Artificial mains
Network (AMN) and excess AC cable was bundled in center.

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

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

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

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.
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SECTION 6: Radiated Spurious Emission

Test Procedure

It was measured based on "11.0 Emissions in non-restricted frequency bands" of "558074 DO1 DTS Meas Guidance
v03r05".

[For below 1 GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 1.0 m, raised 0.8 m above the conducting ground
plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

[For above 1 GHz]

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground
plane.

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

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

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

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

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

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

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

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

UL Japan, Inc.
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20 dBc was applied to the frequency over the limit of FCC 15.209 / Table 4 of RSS-Gen 8.9(1C) and outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (1C).

Frequency Below 1 GHz Above 1 GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV *3) PK
IF Bandwidth BW 120 kHz RBW: 1 MHz | Average Power Method: RBW: 100 kHz
VBW:3MHz | 12.2.5.2 VBW: 300kHz
RBW: 1 MHz
VBW: 3 MHz
Detector:
Power Averaging (Linear
voltage)
Trace: 100 traces
Test Distance 3m 3 m (below 1 GHz), 3 m (below 1 GHz),
3 m *1) (1 GHz - 13 GHz), 3 m *1) (1 GHz - 13 GHz),
1 m *2) (13 GHz - 26.5 GHz) 1 m *2) (13 GHz - 26.5 GHz)

*1) Distance Factor: 20 x log (3.76 m /3.0 m) = 2.0 dB (11n 40 2472 MHz only), 20 x log (4.26 m / 3.0 m) = 3.1 dB (other
mode)

*2) Distance Factor: 20 x log (1.0 m /3.0 m) =-9.5 dB

*3) Average Power Measurement was performed based on 6.0 & 12.2.5 of "KDB 558074 D01 DTS Meas Guidance
v03r05"

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

Tesl freawency [ Carrier Spurious
Antenna 30 MHz-1 GHz | 1-13 GHz 13-18 GHz | 18-26.5 GHz
Module Hori;ontal Y X Y X X
Vertical Y V4 Y X X
Antenna 0 Hori;ontal Z X 7 X X
Vertical Z X Z X X
Antenna 1 Hori;ontal X X X X X
Vertical X X X X X

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

Measurement range :30 M -26.5GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep | Detector Trace Instrument used

time
6dB Bandwidth 50/ 100 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three times | Auto Sample Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 50 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 9.1 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *3)

Conducted Spurious | 9kHz to 150kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150kHz to 30MHz 10 kHz 30 kHz

*1) Peak hold was applied as Worst-case measurement.

*2) Reference data

*3) Section 10.2 Method PKPSD (peak PSD) of "KDB 558074 D01 DTS Meas Guidance v03r05".

*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz)

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

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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APPENDIX 1: Test data
Conducted Emission
UL Japan,Inc. Shonan EMC Lab. No.1 Shielded Room
Date : 2016/03/01
Mode : IEEE802.11n (HT20), Tx, 2417MHz
Temp./Humi. © 22 deg.C / 33 %RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer : Wataru Kojima
90 —— Limit1 (QP)
80 — Limit2 (AV)
70
T NE(PJ'I())/AV)
= 60| ¢ X
] — — L1(PK)
° 50 L1(QP/AV)
g il I
= 40 d
> "
z 30 R WARRIW IR oo | Y
20
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
No. | Frea > | v | OF% | TTop> | A | <> | <AW | <ap> | <AV> | Phase | Comment
WiHz] [@BuV] | [dBuM] | [dB] | [@BuV] | [0Buv] | [9Bul | [4BuVi | [aB] | [BI
1 0.39955 13.60 - 12.38 25.98 - 57.86] 47.86 31.8 - N
2 0.42680 12.90] - 12.39 25.29 == 57.31 47.31 32.0 == N
3 0.53440 10.72 - 1241 23.13 == 56.00] 46.00] 3238 == N
4 0.73870 8.40 === 1241 20.81 - 56.00] 46.00] 35.1 - N
5 1.01100 5.60 === 1243 18.03 - 56.00] 46.00] 379 - N
6 1.08280 5.70 === 1243 18.13 - 56.00] 46.00] 378 - N
7 0.39955 13.60 === 1238 - 57.86] 47.86] 318 - u
8 0.42680 12.70] === 12.39 - 57.31 47.31 322 - u
9 0.53440 10.50] - 1241 - 56.00] 46.00] 33.0 -— u
10, 0.73870 8.40 - 1241 - 56.00] 46.00] 35.1 -— u
1 1.01100 5.30 - 1243 - 56.00] 46.00] 38.2 -— u
12 1.08280 5.60) - 1243 - 56.00] 46.00] 379 -— u

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

LISN:SLS-01

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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6dB Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
Antenna 0
Mode Frequency }dB Bandwidt] Limit
[MHz] [MHz] [kHz]
11b 2412 12.115 > 500
2437 12.109 > 500
2462 12.118 > 500
g 2412 16.412 > 500
2437 16.447 > 500
2462 16.429 > 500
11n HT-20 2412 17.632 > 500
SISO 2437 17.625 > 500
2462 17.629 > 500
11n HT-20 2422 17.686 > 500
MIMO 2437 17.669 > 500
2452 17.724 > 500
11n HT-40 2412 36.377 > 500
SISO 2437 36.389 > 500
2462 36.396 > 500
11n HT-40 2422 36.444 > 500
MIMO 2437 36.310 > 500
2452 36.377 > 500

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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6dB Bandwidth
2412 MHz 2412 MHz
= Agilent RL # Agilent RL
Ref 187 dBpY #fitten 10 dB Ref 117 dBpY #fitten 20 dB
#Peak #Peak
W AT W
dB/ Rl R, dB/ %J'? b T ”‘?\e
" . o] \"‘m,
AT T o 5
Sl L = Wi i, ]
LaAv LoAv
ML §2 ML §2
Center 2.412 08 GHz Span 58 MHz | Center 2.412 68 GHz Span 58 MHz
#Res BH 108 kHz #BH 308 kHz Sweep 4.8 ms (1201 pts) | #Res BM 100 kHz #BH 308 kHz Sweep 4.8 ms (1201 pts)
Oceupied Bandwidth occ BH X Pwr  98.00 ¥ | (ccupied Bandwidth Occ BH % Pur 9908 ¥
15.7876 MHz x B -6.00 6B 16.5682 MHz x B -6.00 6B
Transmit Freq Error  15.006 kHz Transmit Freq Error  -15.486 kHz
% dB Bandwidth 12.115 MHz % dB Bandwidth 16.412 MHz
2437 MHz 2437 MHz
i Agilent RL #- Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 117 dBpY #ftten 20 dB
#Peak #Peak
Log C ettt Log
19 Tl i 10 M N N
o/ il TN, B/ i/ ¥ ‘{\:
o My WM’N " -
ST Tk o N
et N "
LgAv LaAw
M1 S2 M1 S2
Center 2.437 08 GHz Span 50 MHz | Center 2.437 88 GHz Span 5@ MHz
#Res BH 108 kHz #VBH 368 kHz Sweep 4.8 ms (1201 pts) | #Res BM 106 kHz #VBH 368 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BHZ Pur 9900 7 | QOccupied Bandwidth Occ BH % PWr  99.00 7
15.7776 MHz x dB  -6.00 8 16.5842 MHz x dB  -6.00 8
Transmit Freq Error 36.936 kHz Transmit Freq Error —3.627 kHz
% dB Bandwidth 12.109 MHz % dB Bandwidth 16.447 MHz
2462 MHz 2462 MHz
% Agilent RL % Agilent RL
Ref 167 dBpY #ftten 10 dB Ref 117 dBpY #ftten 20 dB
#Peak #Peak
i T T i
dB/ R o, dB/ 7 Y ‘f\j
NI . ,.M %\4
ST TARIAriaN ™ Tt
r -}) et M%#M
LafAw LgAw
ML 52 ML 52
Center 2.462 00 GHz Span 50 MHz | Center 2.462 49 GHz Span 5@ MHz
#Res BH 168 kHz #VBH 300 kHz Sweep 4.8 ms (1201 pts) #Res BH 168 kHz #VBH 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 | (Occupied Bandwidth Occ BH % Pur 9900 7
15.7172 MHz x B -6.00 &5 16.5835 MHz x B -6.00 &5
Transmit Freq Error  -12.440 kHz Transmit Freq Error  -14.195 kHz
x dB Bandwidth 12.118 MHz x dB Bandwidth 16.429 MHz

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401

agawa-ken, 259-1220 JAPAN
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6dB Bandwidth
11n-20 SISO 11n-20 MIMO
2412 MHz 2412 MHz
= Agilent RL # Agilent RL
Ref 187 dBpY #fitten 10 dB Ref 187 dBpY #fitten 10 dB
#Peak #Peak
Log Log
18 B e e e S 10 E W»ﬂ WMWW«
oB/ / L oB/ ] )
s ]
,,,.«r"w " ur""l\l‘. % N
I T, e B
W ) oy e
LaAv LoAv
ML §2 ML §2
Center 2.412 08 GHz Span 58 MHz | Center 2.412 68 GHz Span 58 MHz
#Res BH 108 kHz #BH 308 kHz Sweep 4.8 ms (1201 pts) | #Res BM 100 kHz #BH 308 kHz Sweep 4.8 ms (1201 pts)
Oceupied Bandwidth occ BH X Pwr  98.00 ¥ | (ccupied Bandwidth Occ BH % Pur 9908 ¥
17.7482 MHz x dB 600 b 17.7444 MHz x dB 600 b
Transmit Freq Error  -112.839 Hz Transmit Freq Error  539.931 Hz
% dB Bandwidth 17.632 MHz % dB Bandwidth 17.686 MHz
2437 MHz 2437 MHz
i Agilent RL #- Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 187 dBpY #ftten 10 dB
#Peak #Peak
ED@Q 7})'}. Ilw)l AIYF ED@Q 1 I U T ‘W"
dB/ / N dB/ J \,
m.ﬂ"w” LM"‘-\M et WW.,.,_,_
¥ e Y g
LgAv LaAw
M1 S2 M1 S2
Center 2.437 08 GHz Span 50 MHz | Center 2.437 88 GHz Span 5@ MHz
#Res BH 108 kHz #VBH 368 kHz Sweep 4.8 ms (1201 pts) | #Res BM 106 kHz #VBH 368 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BHZ Pur 9900 7 | QOccupied Bandwidth Occ BH % PWr  99.00 7
17.7496 MHz x dB  -6.00 8 17.7386 MHz x dB  -6.00 8
Transmit Freq Error —5.371 kHz Transmit Freq Error —360.855 Hz
% dB Bandwidth 17.625 MHz % dB Bandwidth 17.669 MHz
2462 MHz 2462 MHz
% Agilent RL % Agilent RL
Ref 167 dBpY #ftten 10 dB Ref 167 dBpY #ftten 10 dB
#Peak #Peak
L L
1D@g ) ‘ I 1”@9 N Lm,...nq,lkw<,
dB/ J ! de/ J ;
Mmr N MW M%
i
ol M bl
e BT
LafAw LgAw
ML 52 ML 52
Center 2.462 00 GHz Span 50 MHz | Center 2.462 49 GHz Span 5@ MHz
#Res BH 168 kHz #VBH 300 kHz Sweep 4.8 ms (1201 pts) #Res BH 168 kHz #VBH 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 | (Occupied Bandwidth Occ BH % Pur 9900 7
17.7509 MHz x B -6.00 &5 17.7519 MHz x B -6.00 &5
Transmit Freq Error  -3.898 kHz Transmit Freq Error  -5.287 kHz
x dB Bandwidth 17.629 MHz x dB Bandwidth 17.724 WHz

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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6dB Bandwidth

11n-40 SISO 11n-40 MIMO
2422 MHz 2422 MHz
= Agilent RL = Agilent RL
Ref 187 dBpY #fitten 10 dB Ref 187 dBpY #fitten 10 dB
#Peak #Peak
Log Log
18 18
B/ #eruun nunﬁie &/ 9WMWME
Wy o, o o,
T i, ™ S W
o i e
LaAv LoAv
ML §2 ML §2
Center 2.422 00 GHz Span 108 MHz | Center 2.422 68 GHz Span 108 MHz
#Res BH 108 kHz #BH 308 kHz Sweep 9.6 ms (1201 pts) | #Res BM 100 kHz #BH 308 kHz Sweep 9.6 ms (1201 pts)
Oceupied Bandwidth occ BH X Pwr  98.00 ¥ | (ccupied Bandwidth Occ BH % Pur 9908 ¥
36.2077 MHz x B -6.00 6B 36.1935 MHz x B -6.00 6B
Transmit Freq Error  4.289 kHz Transmit Freq Error  3.991 kHz
% dB Bandwidth 36.377 MHz % dB Bandwidth 36.444 MHz
2437 MHz 2437 MHz
Agilent RL * Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 187 dBpY #ftten 10 dB
#Peak #Peak
Log Log
10 S dhatdel b, | bl L L g 10 QAL U | LA LI
dB/ 1 dB/
ot g g -
i M , Mg
¥ [
LgAv LaAw
M1 S2 M1 S2
Center 2.437 08 GHz Span 100 MHz | Center 2.437 88 GHz Span 106 MHz

#Res BH 100 kHz #WBH 308 kHz

Sweep 9.6 ms (1201 pts)

#Res BH 100 kHz

#WBH 308 kHz

Sweep 9.6 ms (1201 pts)

#Res BH 100 kHz
Occupied Bandwidth

#VBH 308 kHz

36.2117 MHz
Transmit Freq Error  1.584 kHz
% dB Bandwidth 36.396 MHz

Sweep 9.6 ms (1201 pts)

Occ BH Z Pur 99.60 7
% dB  -6.08 dB

#Res BH 100 kHz
Occupied Bandwidth

#VBH 308 kHz

36.1738 MHz
Transmit Freq Error  -6.784 kHz
% dB Bandwidth 36.377 MHz

Occupied Bandwidth Occ BHZ Pur 9900 7 | QOccupied Bandwidth Occ BH % PWr  99.00 7
36.2041 MHz x dB  -6.00 8 36.1609 MHz x dB  -6.00 8
Transmit Freq Error —688.243 Hz Transmit Freq Error 340.499 Hz
% dB Bandwidth 36.389 MHz % dB Bandwidth 36.316 MHz
2452 MHz 2452 MHz
Agilent RL Agilent RL
Ref 167 dBpY #ftten 10 dB Ref 167 dBpY #ftten 10 dB
#Peak #Peak
Log Log
10 SR A 18 \ ML
B/ i e B/ i D Tk
¥ / ‘ \
q
'] P 4] M,
ettt S " T,
v ) i i
LafAw LgAw
ML 52 ML 52
Center 2.452 00 GHz Span 100 MHz | Center 2.452 40 GHz Span 100 MHz

Sweep 9.6 ms (1201 pts)

Occ BH Z Pur 99.60 7
% dB  -6.08 dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11b
Antenna 0
Freq. | Reading| Cable | Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 4.74 1.84 9.93 16.51 44.77 30.00 1000 13.49
2437 4.06 1.85 9.93 15.84 38.37 30.00 1000 14.16
2462 4.13 1.86 9.93 15.92 39.08 30.00 1000 14.08

Sample Calculation:

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

Antenna 0, 2412MHz

Rate | Reading | Remark
[Mbps] | [dBm]
1 474 |*
2 4.55
5.5 4.17
11 4.28

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

Antenna 1, 2412MHz

Rate | Reading | Remark
[Mbps] | [dBm]
1 4.68
2 4.37
5.5 4.46
11 4.60

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

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

Facsimile
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11g
Antenna 0
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [ [dBm] | [mW] [dB]
2412 12.19 1.84 9.93 2396 | 248.89 | 30.00 1000 6.04
2417 *1| 13.69 1.84 9.93 2546 | 351.56 | 30.00 1000 4.54
2437 13.08 1.85 9.93 24.86 | 306.20 | 30.00 1000 5.14
2462 12.76 1.86 9.93 24.55 | 285.10 | 30.00 1000 5.45

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

Antenna 0, 2417 MHz

Rate | Reading | Remark

[Mbps] | [dBm]

6 13.69 [*

9 13.66

12 13.48

18 13.58

24 13.43

36 13.40

48 12.58

54 12.95

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

Antenna 1, 2417 MHz

Rate | Reading | Remark
[Mbps] | [dBm]
6 13.67
9 13.58
12 13.61
18 13.61
24 13.65
36 13.65
48 13.26
54 13.05

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

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

Facsimile
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Test place
Report No.
Date

Temperature / Humidity

Maximum Peak Output Power

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1
February 1, 2016
26 deg. C/47 % RH

Engineer Hiroyuki Morikawa
Mode Tx 11n-20 SISO
Antenna 0
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 10.72 1.84 9.93 22.49 177.42 | 30.00 1000 7.51
2417 *1| 12.95 1.84 9.93 2472 | 296.48 | 30.00 1000 5.28
2437 12.13 1.85 9.93 23.91 246.04 | 30.00 1000 6.09
2462 10.30 1.86 9.93 22.09 161.81 | 30.00 1000 7.91

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

Antenna 0, 2417 MHz

MCS | Reading [ Remark
Number
[dBm]
0 1295 [*
1 12.17
2 12.69
3 12.31
4 12.57
5 12.41
6 11.46
7 11.48

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

Antenna 1, 2417 MHz

MCS | Reading [ Remark
Number

[dBm]
0 12.89
1 12.64
2 12.63
3 12.67
4 12.85
5 12.60
6 11.81
7 11.65

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

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

Facsimile
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1

Date February 2, 2016

Temperature / Humidity 24 deg. C/47 % RH

Engineer Hiroyuki Morikawa

Mode Tx 11n-20 MIMO

Antenna 0 + 1
Freq. |Antenna (JAntenna 1 Result Limit Margin
Result | Result
[MHz] | [mW] [mW] | [dBm] | [mW] | [dBm] [ [mW] [dB]
2412 194.09 | 190.11 | 25.85 | 384.20 | 30.00 1000 4.15
2417 *1| 285.10 | 284.45 | 27.56 | 569.55 | 30.00 1000 2.44
2437 | 232.81 | 251.19 | 26.85 | 484.00 | 30.00 1000 3.15
2462 134.59 | 157.40 | 24.65 | 291.98 | 30.00 1000 5.35
Sample Calculation:
Result = Antenna 0 + 1

Antenna 0
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
2412 11.11 1.84 9.93 22.88 194.09 | 30.00 1000 7.12
2417 *1| 12.78 1.84 9.93 24.55 | 285.10 | 30.00 1000 5.45
2437 11.89 1.85 9.93 23.67 | 232.81 | 30.00 1000 6.33
2462 9.50 1.86 9.93 21.29 134.59 | 30.00 1000 8.71

Antenna 1
Freq. | Reading| Cable | Atten. Result Limit Margin
Loss Loss
[MHz] [ [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 11.02 1.84 9.93 22.79 190.11 [ 30.00 1000 7.21
2417 *1 | 12.77 1.84 9.93 24.54 | 284.45 | 30.00 1000 5.46
2437 12.22 1.85 9.93 24.00 | 251.19 | 30.00 1000 6.00
2462 10.18 1.86 9.93 21.97 157.40 | 30.00 1000 8.03

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 2, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-20 MIMO
2417"MHz
Mode Reading Reading Reading
Antenna 0 Antenna 1 Antenna 0+ 1 Remark
(MCS) | [dBm] | [mW] | [dBm] [ [mW] | [dBm] [mW]

8 12.78 18.97 12.77 18.92 15.79 37.89 *

9 12.29 16.94 12.4 17.38 15.36 34.32

10 12.47 17.66 12.57 18.07 15.53 35.73

11 12.42 17.46 12.56 18.03 15.50 35.49

12 12.23 16.71 12.75 18.84 15.51 35.55

13 12.33 17.1 12.06 16.07 15.21 33.17

14 11.95 15.67 11.87 15.38 14.92 31.05

15 11.49 14.09 11.7 14.79 14.61 28.88

*: Worst Rate
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
:+81 463 50 6401
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Test place
Report No.
Date

Temperature / Humidity

Maximum Peak Output Power

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1
February 1, 2016
24 deg. C/47 % RH

Engineer Hiroyuki Morikawa
Mode Tx 11n-40 SISO
Antenna 0
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [ [dBm] | [mW] [dB]
2422 6.71 1.85 9.93 18.49 70.63 30.00 1000 11.51
2427 *1| 13.15 1.85 9.93 2493 | 311.17 | 30.00 1000 5.07
2437 11.22 1.85 9.93 23.00 199.53 [ 30.00 1000 7.00
2452 7.86 1.85 9.93 19.64 92.04 30.00 1000 10.36

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

Antenna 0, 2427 MHz

MCS | Reading [ Remark
Number
[dBm]
0 13.15 [*
1 11.94
2 12.29
3 12.26
4 12.21
5 12.08
6 11.49
7 11.37

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

Antenna 1, 2427 MHz

MCS | Reading [ Remark
Number

[dBm]
0 13.11
1 12.37
2 12.36
3 12.40
4 12.28
5 12.09
6 11.51
7 11.55

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

Telephone : +81 463 50 6400
:+81 463 50 6401
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1

Date February 2, 2016

Temperature / Humidity 24 deg. C/47 % RH

Engineer Hiroyuki Morikawa

Mode Tx 11n-40 MIMO

Antenna 0 + 1
Freq. |Antenna (JAntenna 1 Result Limit Margin
Result | Result
[MHz] | [mW] [mW] | [dBm] | [mW] | [dBm] [ [mW] [dB]
2422 74.64 73.79 21.72 148.44 | 30.00 1000 8.28
2427 *1| 273.53 | 241.55 | 27.12 | 515.07 | 30.00 1000 2.88
2437 199.53 | 198.61 | 26.00 | 398.14 | 30.00 1000 4.00
2452 92.47 88.31 22.57 180.78 | 30.00 1000 7.43
Sample Calculation:
Result = Antenna 0 + 1

Antenna 0
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
2422 6.95 1.85 9.93 18.73 74.64 30.00 1000 11.27
2427 *1| 12.59 1.85 9.93 24.37 | 273.53 | 30.00 1000 5.63
2437 11.22 1.85 9.93 23.00 199.53 | 30.00 1000 7.00
2452 7.88 1.85 9.93 19.66 92.47 30.00 1000 10.34

Antenna 1
Freq. | Reading| Cable | Atten. Result Limit Margin
Loss Loss
[MHz] [ [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2422 6.90 1.85 9.93 18.68 73.79 30.00 1000 11.32
2427 *1| 12.55 1.35 9.93 23.83 | 241.55 | 30.00 1000 6.17
2437 11.20 1.85 9.93 22.98 198.61 | 30.00 1000 7.02
2452 7.68 1.85 9.93 19.46 88.31 30.00 1000 10.54

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

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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Maximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 2, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-40 MIMO
2427MHz
Mode Reading Reading Reading
Antenna 0 Antenna 1 Antenna 0+ 1 Remark
(MCS) | [dBm] | [mW] | [dBm] [ [mW] | [dBm] [mW]

8 12.59 18.16 12.55 17.99 15.58 36.15 *

9 12.34 17.14 12.03 15.96 15.20 33.1

10 12.19 16.56 12.42 17.46 15.32 34.02

11 12.16 16.44 12.27 16.87 15.23 33.31

12 12.46 17.62 12.53 17.91 15.51 35.53

13 11.99 15.81 12.2 16.6 15.11 3241

14 1131 13.52 11.7 14.79 14.52 28.31

15 11.97 15.74 11.49 14.09 14.75 29.83

*: Worst Rate
UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile
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(Reference data for SAR testing)

Average Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11b 1 Mbps
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Frame power) factor (Burst power)
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
2412 1.56 1.84 9.93 13.33 21.53 0.00 13.33 21.53
2437 1.57 1.85 9.93 13.35 21.63 0.00 13.35 21.63
2462 1.25 1.86 9.93 13.04 20.14 0.00 13.04 20.14
llg 6 Mbps
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Frame power) factor (Burst power)
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
2412 2.19 1.84 9.93 13.96 24.89 0.01 13.97 24.95
2437 4.83 1.85 9.93 16.61 45.81 0.01 16.62 45.92
2462 3.70 1.86 9.93 15.49 35.40 0.01 15.50 35.48
11n-20 SISO MCS 0
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Frame power) factor (Burst power)
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
2412 -0.49 1.84 9.93 11.28 13.43 0.02 11.30 13.49
2437 1.21 1.85 9.93 12.99 19.91 0.02 13.01 20.00
2462 -1.05 1.86 9.93 10.74 11.86 0.02 10.76 11.91

Sample Calculation:

Result (Frame power) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator

Result (Burst power) = Frame power + Duty factor

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Average Output Power
(Reference data for SAR testing)

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1

Date February 2, 2016

Temperature / Humidity 24 deg. C/47 % RH

Engineer Hiroyuki Morikawa

Mode Tx 11n-20 MIMO

Antenna 0 + Antenna 1 MCS 8

Freq. Ant 0 Ant 1 Result
Result | Result

[MHz] | [mW] [mW] [dBm] | [mW]
2412.0 | 14.89 15.10 14.77 29.99
2437.0 | 20.51 22.59 16.35 43.11
2462.0 | 12.30 13.15 14.06 25.45

Antenna 0
Freq. |P/M(AV)| Cable Atten. Duty Result
Reading | Loss Loss Factor

[MHz] | [dBm] [dB] [dB] [dB] [dBm] [ [mW]
2412.0 | -0.07 1.84 9.93 0.03 11.73 14.89
2437.0 1.31 1.85 9.93 0.03 13.12 20.51
2462.0 | -0.92 1.86 9.93 0.03 10.90 12.30

Antenna 1

Freq. |P/M(AV)| Cable Atten. Duty Result
Reading | Loss Loss Factor
[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]

2412.0 | -0.01 1.84 9.93 0.03 11.79 15.10

2437.0 1.73 1.85 9.93 0.03 13.54 22.59

2462.0 | -0.63 1.86 9.93 0.03 11.19 13.15

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Test place
Report No.
Date

Temperature / Humidity

(Reference data for SAR testing)

Average Output Power

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1
February 1, 2016
24 deg. C/47 % RH

Engineer Hiroyuki Morikawa
Mode Tx 11n-40 SISO
MCS 0
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Frame power) factor (Burst power)

[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] | [mW]
2412 -4.41 1.85 9.93 7.37 5.46 0.03 7.40 5.50
2437 -0.35 1.85 9.93 11.43 13.90 0.03 11.46 14.00
2462 -3.80 1.85 9.93 7.98 6.28 0.03 8.01 6.32

Sample Calculation:
Result (Frame power) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator
Result (Burst power) = Frame power + Duty factor

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
:+81 463 50 6401

Facsimile
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Test place
Report No.
Date

Temperature / Humidity

Engineer
Mode

Antenna 0 + Antenna 1 MCS 8

Average Output Power

(Reference data for SAR testing)

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1
February 2, 2016

24 deg. C/47 % RH
Hiroyuki Morikawa
Tx 11n-40 MIMO

Freq. Ant 0 Ant 1 Result
Result | Result

[MHz] | [mW] [mW] [dBm] | [mW]
2412.0 4.59 6.21 10.33 10.80
2437.0 13.80 15.60 14.68 29.40
2462.0 6.00 6.53 10.98 12.53

Antenna 0
Freq. |PM(AV)| Cable Atten. Duty Result
Reading | Loss Loss Factor

[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]
2412.0 -5.22 1.85 9.93 0.06 6.62 4.59
2437.0 -0.44 1.85 9.93 0.06 11.40 13.80
2462.0 -4.06 1.85 9.93 0.06 7.78 6.00

Antenna 1
Freq. |P/M(AV)| Cable Atten. Duty Result
Reading | Loss Loss Factor

[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]
2412.0 -3.91 1.85 9.93 0.06 7.93 6.21
2437.0 0.09 1.85 9.93 0.06 11.93 15.60
2462.0 -3.69 1.85 9.93 0.06 8.15 6.53

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Average Output Power

(Reference data for SAR testing)

Shonan EMC Lab. No.1 Measurement Room

Test place
Report No. 111433725-A-R1
Date February 1, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11b
Antenna 0, 2412 M Hz
Rate Reading Duty Burst Remarks
factor power
Mbps [dBm] [dB] [dBm]
1 1.46 0.00 1.46
2 1.30 0.00 1.30
5.5 1.43 0.01 1.44
11 1.41 0.02 1.43
Antenna 1, 24127 MHz
Rate Reading Duty Burst Remarks
factor power
Mbps [dBm] [dB] [dBm]
1 1.56 0.00 1.56 *
2 1.53 0.00 1.53
5.5 1.54 0.01 1.55
11 1.50 0.02 1.52

* Worst rate

Sample Calculation:
Burst power = Reading (timed average) + Duty factor
All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
:+81 463 50 6401

Facsimile
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Average Output Power

(Reference data for SAR testing)

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11g
Antenna 0, 2417 MHz
Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
6 5.28 0.01 5.29
9 5.16 0.02 5.18
12 5.15 0.03 5.18
18 5.12 0.04 5.16
24 5.11 0.05 5.16
36 5.06 0.09 5.15
48 3.41 0.11 3.52
54 2.69 0.11 2.80
Antenna 1, 2417 MHz
Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
6 5.83 0.01 5.84 *
9 5.76 0.02 5.78
12 5.73 0.03 5.76
18 5.75 0.04 5.79
24 5.71 0.05 5.76
36 5.65 0.09 5.74
48 4.61 0.11 4.72
54 3.58 0.11 3.69

* Worst rate

Samp le Calculation:
Burst power = Reading (timed average) + Duty factor

All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Test place
Report No.
Date

Temperature / Humidity

Engineer
Mode

Average Output Power

(Reference data for SAR testing)

Antenna 0, 2417 MHz

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1

February 1, 2016

24 deg. C/47 % RH

Hiroyuki Morikawa

Tx 11n-20 SISO

Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
0 2.30 0.02 2.32
1 2.21 0.02 2.23
2 222 0.04 2.26
3 2.22 0.06 2.28
4 2.19 0.09 2.28
5 1.89 0.11 2.00
6 1.35 0.13 1.48
7 0.85 0.14 0.99
Antenna 1, 2417 MHz
Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
0 3.30 0.02 3.32 *
1 3.29 0.02 3.31
2 2.95 0.04 2.99
3 2.99 0.06 3.05
4 3.10 0.09 3.19
5 2.58 0.11 2.69
6 1.50 0.13 1.63
7 1.08 0.14 1.22

* Worst rate

Sample Calculation:

Burst power = Reading (timed average) + Duty factor
All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Average Output Power

(Reference data for SAR testing)

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 2, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-20 MIMO
2417MHz
Mode Reading Reading Duty Reading
Antenna 0 Antenna 1 Factor Antenna 0+ 1 Remark
(MCS) | [dBm] | [mW] | [dBm] [ [mW] [dB] [dBm] [mW]
8 2.85 2.88 3.27 3.30 0.03 7.91 6.18 *
9 2.64 2.70 2.97 3.03 0.06 7.58 5.73
10 2.62 2.72 3.10 3.20 0.10 7.72 5.92
11 2.58 2.71 3.20 3.33 0.13 7.81 6.04
12 2.42 2.60 3.14 3.32 0.18 7.72 5.92
13 2.13 2.36 2.35 2.58 0.23 6.94 4.94
14 1.75 2.00 1.70 1.95 0.25 5.97 3.95
15 1.01 1.28 1.30 1.57 0.27 4.55 2.85

* Worst rate

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile
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Average Output Power

(Reference data for SAR testing)

Test place
Report No.

Date

Temperature / Humidity

Engineer

Mode

Antenna 0, 2427 M Hz

Shonan EMC Lab. No.1 Measurement Room
11143372S-A-R1

February 2, 2016

24 deg. C/47 % RH

Hiroyuki Morikawa

Tx 11n-40 SISO

Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
0 1.77 0.03 1.80
1 1.48 0.07 1.55
2 1.32 0.09 1.41
3 1.30 0.13 1.43
4 1.14 0.18 1.32
5 1.00 0.23 1.23
6 0.67 0.25 0.92
7 0.08 0.27 0.35
Antenna 1, 2427 MHz
Rate Reading Duty Burst Remarks
factor power
MCS [dBm] [dB] [dBm]
0 2.66 0.03 2.69 *
1 2.53 0.07 2.60
2 2.30 0.09 2.39
3 2.17 0.13 2.30
4 2.08 0.18 2.26
5 1.12 0.23 1.35
6 0.58 0.25 0.83
7 0.41 0.27 0.68

* Worst rate

Samp le Calculation:
Burst power = Reading (timed average) + Duty factor
All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Average Output Power

(Reference data for SAR testing)

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 2, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-40 MIMO
2417MHz
Mode Reading Reading Duty Reading
Antenna 0 Antenna 1 Factor Antenna 0+ 1 Remark
(MCS) | [dBm] | [mW] | [dBm] | [mW] [dB] [dBm] [mW]
8 2.03 2.09 2.62 2.68 0.06 6.79 4.77 *
9 1.89 2.02 2.47 2.6 0.13 6.65 4.62
10 1.73 1.92 2.39 2.58 0.19 6.53 4.5
11 1.7 1.93 2.35 2.58 0.23 6.54 4.51
12 1.56 1.88 2.24 2.56 0.32 6.47 4.44
13 1.19 1.55 1.62 1.98 0.36 5.48 3.53
14 0.66 1.05 0.93 1.32 0.39 3.75 2.37
15 0.26 0.67 0.57 0.98 0.41 2.17 1.65
UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile
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1 W2Z-01000008

Burst rate confirmation

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11b 1 Mbps 119 6 Mbps
Txon/(Txon + Tx off) = 1.000 Txon/(Txon + Tx off) = 0.998
Txon/(Txon + Tx off) * 100 = 100.0 % Txon/(Txon + Tx off) * 100 = 99.8 %
Duty factor = 10 * log (18.88 / 18.88) = 0.00 dB Duty factor = 10 * log (3.155/ 3.149) = 0.01 dB
3 Agilent RL ¥ Agilent RL
a Mkr2  18.88 ms a Mkr2  3.155 ms
Ref 0 dBm #fitten 10 dB 0.18 dB Rsf i@ dBm #0itten 20 dB 1.23 dB
#Fedl
w1 1 [ T T T T T |
19
4B/
T T
2R
LgAv LgAv
s1%2 51 %2
Center 2.412 086 GHz Span @ Hz Center 2.412 @06 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 30.4 ms (8001 pts) es B 1 MHz #WBH 3 MHz Sweep 5 ms (8001 pts)
Marker  Trace Type X Axis Anplitude Marker  Trace Type ¥ Axis Anplitude
1R 3 Time E.BB2 me -86.68 dBn 1R 3y Time 1.611 ms -78.89 dBm
1a 3 Time 18.88 ne 6.16 dB 1a 3y Time 3.149 ns -B.68 dB
2R 3 Time E.BB2 me -86.68 dBn 2R 3y Time 1.811 ms -78.89 dBm
2a 3 Time 18.88 ne 6.18 dB 28 3y Time 3.155 ms 1.23 dB
11n-20 SISO MCS 0 11n-20 MIMO MCS 0
Txon/(Txon + Tx off) = 0.996 Txon/(Txon + Tx off) = 0.993
Txon/(Txon + Tx off) * 100 = 99.6 % Txon/(Txon + Tx off) * 100 = 99.3 %
Duty factor = 10 * log (2.934 /2.923) = 0.02 dB Duty factor = 10 * log (1.5/1.489) = 0.03 dB
# Agilent RL - Agilent RL
a Mkrz 2,934 ms a Mkr2 1.5 ms
RSF 1k@ dBn #fitten 20 dB -1.86 dB RSF i@ dBm #itten 20 d§ -0.34 dB
#Pegl #Heal
e T T T T [ T T T T 1|
18 19 | ||
T O ool s o ) it o JRGS
R 3
LgAv LgAw
51 s2 5152
Center 2.412 606 GHz Span § Hz Center 2.412 @06 GHz Span @ Hz
Res BH 1 MHz #YBH 3 MHz Sweep 5 ms (5601 pts) Res BH & MHz #UBH 50 MHz Sweep 2 ms (8001 pts)
Marker Trace Type ¥ Axig fAmplitude Marker Trace Type ® Axig Amplitude
1R 3 Time 1.81 me -71.83 dEn 1R 3 Time 211.8 ps -B5.93 dEm
la 3 Time 2,923 me -3.38 dB la 3 Time 1.489 ne -2.53 dB
2R 3 Time 1.81 me -71.83 dEn 2R 3 Time 211.8 ps -B5.93 dEm
2a [&3] Time 2.934 me -1.86 dB 2a 3 Tima 1.5 me -B.34 dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Burst rate confirmation

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 1, 2016
Temperature / Humidity 24 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11n-40 SISO MCS 0 11n-40 MIMO MCS 0
Txon/(Txon + Tx off) = 0.992 Txon/(Txon + Tx off) = 0.986
Txon/(Txon + Tx off) * 100 = 99.2 % Txon/(Txon + Tx off) * 100 = 98.6 %
Duty factor = 10 * log (1.446 / 1.435) = 0.03 dB Duty factor = 10 * log (0.7563 / 0.7455) = 0.06 dB
% Agilent RL - Agilent RL
a Mkrz  1.446 ms a Mkr2  756.3 ps
Ref @ dBm #Atten 10 dB -1.38 dB Ref © dBn #Atten 10 dB 5.79 dB
#Peak #Peak
Log Log
10 ukl ! | ! 19 m
dB/ dB/
LA T
LAy LgAw :
sl s2 sl s2
Center 2.422 GO0 GHz Span 6 Hz Center 2.422 086 GHz Span @ Hz
es BH § MHz #YBH 56 MHz Sweep 2 ms (8001 pts) o5 BH 8 MHz #VBH 50 MHz Sweep 1 ms (8001 pts)
Markar  Trace Type ¥ Axic Amplitude Marker  Trace Type H Pxic fAnplitude
1R (€3] Tine 211 ps -73.48 dén 1R 3 Time 118.9 pe -83.95 dbm
la (€3] Tine 1.435 ms -3.74 dg la 3 Time 745.5 ps 4.98 db
2R (€3] Tine 211 p= -73.48 dén 2R 3 Time 118.9 ps= -83.95 dbm
2a (€3] Tine 1.446 ws -l.38 de 2a (&3] Time 756.3 ps 5.78 db

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12,2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11b 2412 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  [Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2385.500|PK 43.8 27.7 13.7 342 2.0 53.0 73.9 20.9 121 36
Hori. 2390.000|PK 43.8 27.7 13.7 342 2.0 53.0 73.9 20.9 121 36
Hori. 2499.988|PK 46.4 279 13.8 34.1 2.0 56.0 73.9 17.9 100 310
Hori. 4824.000|PK 44.9 31.4 7.5 41.6 2.0 44.2 73.9 29.7 148 196
Hori. 4999.999|PK 49.4 32.0 7.6 41.5 2.0 49.5 73.9 24.4 159 276
Hori. 7236.000|PK 44.2 36.6 9.1 41.2 2.0 50.7 73.9 23.2 156 353
Hori. 9648.000|PK 44.0 38.0 9.9 40.1 2.0 53.8 73.9 20.1 100 129
Hori. 12060.000|PK 43.9 39.6 11.2 39.4 2.0 57.3 73.9 16.6 100 350
Hori. 2385.500[AV 34.8 27.7 13.7 342 2.0 44.0 53.9 9.9 121 36
Hori. 2390.000{AV 34.4 27.7 13.7 342 2.0 43.6 53.9 10.3 121 36
Hori. 2499.988|AV 39.8 279 13.8 34.1 2.0 49.4 53.9 4.5 100 310
Hori. 4824.000[AV 36.8 31.4 7.5 41.6 2.0 36.1 53.9 17.8 148 196
Hori. 4999.9991AV 44.6 32.0 7.6 41.5 2.0 44.7 53.9 9.2 159 276
Hori. 7236.000| AV 36.1 36.6 9.1 41.2 2.0 42.6 53.9 11.3 156 353
Hori. 9648.000| AV 35.5 38.0 9.9 40.1 2.0 453 53.9 8.6 100 129
Hori. 12060.000{AV 352 39.6 11.2 39.4 2.0 48.6 53.9 53 100 350
Vert. 2385.500|PK 443 27.7 13.7 342 2.0 53.5 73.9 20.4 143 229
Vert. 2390.000|PK 44.1 27.7 13.7 342 2.0 53.3 73.9 20.6 143 229
Vert. 2499.988|PK 46.4 279 13.8 34.1 2.0 56.0 73.9 17.9 175 346
Vert. 4824.000|PK 45.8 31.4 7.5 41.6 2.0 45.1 73.9 28.8 100 15
Vert. 4999.989|PK 50.5 32.0 7.6 41.5 2.0 50.6 73.9 233 141 269
Vert. 7236.000|PK 443 36.6 9.1 41.2 2.0 50.8 73.9 23.1 100 13
Vert. 9648.000|PK 44.7 38.0 9.9 40.1 2.0 54.5 73.9 19.4 100 234
Vert. 12060.000(PK 43.5 39.6 11.2 39.4 2.0 56.9 73.9 17.0 100 35
Vert. 2385.500{AV 35.7 27.7 13.7 342 2.0 44.9 53.9 9.0 143 229
Vert. 2390.000{AV 352 27.7 13.7 342 2.0 44.4 53.9 9.5 143 229
Vert. 2499.988|AV 40.4 279 13.8 34.1 2.0 50.0 53.9 3.9 175 346
Vert. 4824.000{AV 38.2 314 7.5 41.6 2.0 37.5 53.9 16.4 100 15
Vert. 4999.989|AV 46.8 32.0 7.6 41.5 2.0 46.9 53.9 7.0 141 269
Vert. 7236.000| AV 36.7 36.6 9.1 41.2 2.0 43.2 53.9 10.7 100 13
Vert. 9648.000| AV 36.8 38.0 9.9 40.1 2.0 46.6 53.9 7.3 100 234
Vert. 12060.000{AV 354 39.6 11.2 39.4 2.0 48.8 53.9 5.1 100 35

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2412.000|PK 88.2 27.8 13.7 342 2.0 97.5 - -| Carrier

Hori. 2400.000|PK 48.0 27.7 13.7 34.2 2.0 57.2 71.5 20.3

Vert. 2412.000|PK 90.8 27.8 13.7 342 2.0 100.1 - -| Carrier

Vert. 2400.000|PK 50.7 27.7 13.7 34.2 2.0 59.9 80.1 20.2

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Shonan EMC Lab. No.2 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 11, 2016
Temperature / Humidity 22 deg. C/38 % RH
Engineer Wataru Kojima
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent T 3 Agilent T
Mkrl 2.410 60 GHz
Ref 167 dBpl/ sfitten 10 dB Ref 187 dBpY Whitten 10 dB 86,13 dBpY
#EmiPk #Peak
Log * Log
10 10
dB/ T I~
v P
j4 T
/ 2, ”
/ dBpY JJ
#LgAy LgAv
ul 52 M/”:M“t/ s1 52 i ‘U/
viRCl T B V3 FC v
I — - ,,/ £ [n PR PV VY T PP f
FTun FTun
Swp Swp
Center 2.390 80 GHz Span 56 MHz Center 2.390 B8 GHz Span 58 MHz

#Res BH (CISPR) 1 MHz

#UBH 3 MHz Sweep 1.04 ms (1201 prs)

#Res BH 100 kHz #VBH 306 kHz Sveep 4.8 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent T 3 Agilent T
Mkrl 2.489 0B GHz
Ref 107 del #fitten 16 dB Ref 107 dBul #fitten 16 dB 96.74 dBpY
Femi eak Tnput Att
L x| | L
1) o [10.00 dB .
dB/ e dB/ |Step 2dB uui\l N AL,
— 1
/ oy !
/ dBuY n‘/
#LgAy LgAv
W5 *’%ﬁ 5152 Mr, WV
U3 FC NPT e 3 FC d
£(F): . b ELOH PATRRSE ARSI A T) BT PR SRR
FTun FTun
Swp Swp
Center 2.390 06 GHz Span 58 MHz Center 2.390 06 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #VBH 3 MHz Sweep 1.04 ms (1281 prs) #Res BH 166 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Shonan

EMC Lab.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12, 2016 February 13,2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11b 2437 MHz

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

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2499.946|PK 453 279 13.8 34.1 2.0 54.9 73.9 19.0 124 333
Hori. 4874.000|PK 45.5 31.6 75 41.6 2.0 45.0 73.9 28.9 156 180
Hori. 5000.000(PK 48.8 32.0 7.6 41.5 2.0 48.9 73.9 25.0 157 274
Hori. 7311.000{PK 44.9 36.7 9.1 413 2.0 51.4 73.9 22.5 150 18
Hori. 9748.000|PK. 44.6 38.0 10.0 40.1 2.0 54.5 73.9 19.4 150 328
Hori. 12185.000{PK 43.7 39.6 11.2 39.3 2.0 57.2 73.9 16.7 100 13
Hori. 2499.946|AV 39.4 279 13.8 34.1 2.0 49.0 53.9 4.9 124 333
Hori. 4874.000|AV 36.7 31.6 7.5 41.6 2.0 36.2 53.9 17.7 156 180
Hori. 5000.000({AV 44.6 32.0 7.6 41.5 2.0 44.7 53.9 9.2 157 274
Hori. 7311.000({AV 36.7 36.7 9.1 413 2.0 432 53.9 10.7 150 18
Hori. 9748.000|AV 35.6 38.0 10.0 40.1 2.0 45.5 53.9 8.4 150 328
Hori. 12185.000|AV 349 39.6 11.2 39.3 2.0 48.4 53.9 55 100 13
Vert. 2499.946|PK 45.8 279 13.8 34.1 2.0 55.4 73.9 18.5 147 345
Vert. 4874.000|PK 46.3 31.6 7.5 41.6 2.0 45.8 73.9 28.1 143 174
Vert. 5000.016(PK 50.2 32.0 7.6 41.5 2.0 50.3 73.9 23.6 144 274
Vert. 7311.000|PK 45.5 36.7 9.1 413 2.0 52.0 73.9 21.9 155 187
Vert. 9748.000|PK. 43.8 38.0 10.0 40.1 2.0 53.7 73.9 20.2 158 69
Vert. 12185.000{PK 43.6 39.6 11.2 39.3 2.0 57.1 73.9 16.8 100 248
Vert. 2499.946|AV 39.8 27.9 13.8 34.1 2.0 49.4 53.9 45 147 345
Vert. 4874.000|AV 37.2 31.6 7.5 41.6 2.0 36.7 53.9 17.2 143 174
Vert. 5000.016({AV 46.8 32.0 7.6 41.5 2.0 46.9 53.9 7.0 144 274
Vert. 7311.000|AV 37.4 36.7 9.1 413 2.0 43.9 53.9 10.0 155 187
Vert. 9748.000|AV 354 38.0 10.0 40.1 2.0 453 53.9 8.6 158 69
Vert. 12185.000|AV 355 39.6 11.2 39.3 2.0 49.0 53.9 4.9 100 248

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0m /3.0 m)= -9.5dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Test place
Report No.

Date

Temperature / Humidity

Radiated Spurious Emission

Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

11143372S-A-R1
February 11, 2016
22 deg. C/38 % RH

February 12,2016

24 deg. C/31 % RH

February 13, 2016
24 deg. C/31%RH

February 14, 2016
24 deg. C/49 % RH

Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11b 2462 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2483.500|PK 42.7 27.9 13.8 34.1 2.0 52.3 73.9 21.6 131 25
Hori. 2488.000|PK. 43.4 27.9 13.8 34.1 2.0 53.0 73.9 20.9 131 25
Hori. 2499.985|PK 45.2 27.9 13.8 34.1 2.0 54.8 73.9 19.1 139 241
Hori. 4924.000|PK 46.1 31.7 7.6 41.6 2.0 45.8 73.9 28.1 152 265
Hori. 5000.022(PK 48.7 32.0 7.6 41.5 2.0 48.8 73.9 25.1 151 154
Hori. 7386.000{PK 45.0 36.7 9.1 413 2.0 51.5 73.9 22.4 150 24
Hori. 9848.000(PK 443 38.1 10.1 40.0 2.0 54.5 73.9 19.4 161 268
Hori. 12310.000{PK 44.0 39.6 11.2 39.1 2.0 57.7 73.9 16.2 152 74
Hori. 2483.500|AV 33.6 27.9 13.8 34.1 2.0 432 53.9 10.7 131 25
Hori. 2488.000|AV 33.7 27.9 13.8 34.1 2.0 433 53.9 10.6 131 25
Hori. 2499.985|AV 39.0 27.9 13.8 34.1 2.0 48.6 53.9 53 139 241
Hori. 4924.000|AV 38.3 31.7 7.6 41.6 2.0 38.0 53.9 15.9 152 265
Hori. 5000.022(AV 44.4 32.0 7.6 41.5 2.0 44.5 53.9 9.4 151 154
Hori. 7386.000({AV 37.1 36.7 9.1 413 2.0 43.6 53.9 10.3 150 24
Hori. 9848.000(AV 36.7 38.1 10.1 40.0 2.0 46.9 53.9 7.0 161 268
Hori. 12310.000|AV 352 39.6 11.2 39.1 2.0 48.9 53.9 5.0 152 74
Vert. 2483.500|PK 42.9 27.9 13.8 34.1 2.0 52.5 73.9 21.4 146 229
Vert. 2488.000|PK 43.7 27.9 13.8 34.1 2.0 533 73.9 20.6 146 229
Vert. 2499.985|PK 45.8 27.9 13.8 34.1 2.0 55.4 73.9 18.5 185 345
Vert. 4924.000|PK 46.5 31.7 7.6 41.6 2.0 46.2 73.9 27.7 161 350
Vert. 5000.000{PK 49.9 32.0 7.6 41.5 2.0 50.0 73.9 23.9 141 275
Vert. 7386.000{PK 452 36.7 9.1 413 2.0 51.7 73.9 222 100 52
Vert. 9848.000(PK 44.1 38.1 10.1 40.0 2.0 54.3 73.9 19.6 152 146
Vert. 12310.000{PK 44.9 39.6 11.2 39.1 2.0 58.6 73.9 153 150 335
Vert. 2483.500|AV 34.7 27.9 13.8 34.1 2.0 443 53.9 9.6 146 229
Vert. 2488.000|AV 34.0 27.9 13.8 34.1 2.0 43.6 53.9 10.3 146 229
Vert. 2499.985|AV 40.6 27.9 13.8 34.1 2.0 50.2 53.9 3.7 185 345
Vert. 4924.000|AV 40.3 31.7 7.6 41.6 2.0 40.0 53.9 13.9 161 350
Vert. 5000.000({AV 46.4 32.0 7.6 41.5 2.0 46.5 53.9 7.4 141 275
Vert. 7386.000({AV 37.1 36.7 9.1 413 2.0 43.6 53.9 10.3 100 52
Vert. 9848.000(AV 37.1 38.1 10.1 40.0 2.0 473 53.9 6.6 152 146
Vert. 12310.000|AV 353 39.6 11.2 39.1 2.0 49.0 53.9 4.9 150 335

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0m/3.0 m)= -9.5 dB

UL Japan, Inc.

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

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

Facsimile
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Test place
Report No.
Date

Radiated Spurious Emission
(Reference Plot for band-edge)

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11143372S-A-R1
February 11, 2016

Temperature / Humidity 22 deg. C/38 % RH

Engineer

Mode

Wataru Kojima

Tx 11b 2462 MHz

Horizontal

Restricted-band band-edge Plot
# Agilent T
Ref 167 dBpY #Atten 16 dB
#EmiPk
Log *
16
dB/
#LoAv

V1 52 \

¥3 FC \

£0f): o

FTun

Sup

Center 2.483 58 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
# Agilent T
Ref 167 dBpY #ftten 10 dB
#EmiPk
Log *
16
dB/

#LoAv \

V1 52 \

¥3 FC \

£0f): Sy

FTun

Sup

Center 2.483 58 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401



Test report No. 1 11143372S-A-R1

Page 145 0f 79
Issued date : June 6, 2016
FCCID 1 W2Z-01000008

Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12,2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-20 2412 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK 53.6 27.7 13.7 342 2.0 62.8 73.9 11.1 137 214
Hori. 2499.888|PK 45.0 279 13.8 34.1 2.0 54.6 73.9 19.3 139 241
Hori. 4824.000|PK 46.2 31.4 7.5 41.6 2.0 455 73.9 28.4 110 37
Hori. 5000.000|PK 48.5 32.0 7.6 41.5 2.0 48.6 73.9 253 159 277
Hori. 7236.000|PK 45.0 36.6 9.1 41.2 2.0 51.5 73.9 22.4 157 26
Hori. 9648.000|PK 433 38.0 9.9 40.1 2.0 53.1 73.9 20.8 151 313
Hori. 12060.000{PK 433 39.6 11.2 394 2.0 56.7 73.9 17.2 150 357
Hori. 2390.000|AV 40.6 27.7 13.7 342 2.0 49.8 53.9 4.1 137 214
Hori. 2499.888|AV 38.6 27.9 13.8 34.1 2.0 48.2 53.9 5.7 139 241
Hori. 4824.000[AV 38.1 31.4 7.5 41.6 2.0 374 53.9 16.5 110 37
Hori. 5000.000{AV 43.9 32.0 7.6 41.5 2.0 44.0 53.9 9.9 159 277
Hori. 7236.000|AV 36.4 36.6 9.1 41.2 2.0 429 53.9 11.0 157 26
Hori. 9648.000(AV 355 38.0 9.9 40.1 2.0 453 53.9 8.6 151 313
Hori. 12060.000{AV 33.8 39.6 11.2 39.4 2.0 47.2 53.9 6.7 150 357
Vert. 2390.000|PK 54.6 27.7 13.7 342 2.0 63.8 73.9 10.1 147 233
Vert. 2499.888|PK 46.1 279 13.8 34.1 2.0 55.7 73.9 18.2 179 342
Vert. 4824.000|PK 459 31.4 7.5 41.6 2.0 45.2 73.9 28.7 100 311
Vert. 5000.000|PK 49.9 32.0 7.6 41.5 2.0 50.0 73.9 239 141 268
Vert. 7236.000{PK 45.1 36.6 9.1 41.2 2.0 51.6 73.9 223 149 29
Vert. 9648.000(PK 44.7 38.0 9.9 40.1 2.0 54.5 73.9 19.4 159 349
Vert. 12060.000(PK 43.8 39.6 11.2 39.4 2.0 57.2 73.9 16.7 150 12
Vert. 2390.000{AV 41.2 27.7 13.7 342 2.0 50.4 53.9 35 147 233
Vert. 2499.888|AV 39.9 279 13.8 34.1 2.0 49.5 53.9 4.4 179 342
Vert. 4824.000[AV 37.6 31.4 7.5 41.6 2.0 36.9 53.9 17.0 100 311
Vert. 5000.000({AV 46.1 32.0 7.6 41.5 2.0 46.2 53.9 7.7 141 268
Vert. 7236.000({AV 36.4 36.6 9.1 41.2 2.0 42.9 53.9 11.0 149 29
Vert. 9648.000| AV 35.6 38.0 9.9 40.1 2.0 45.4 53.9 8.5 159 349
Vert. 12060.000{AV 335 39.6 11.2 39.4 2.0 46.9 53.9 7.0 150 12

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m)= 2.0 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2412.000|PK 89.0 27.8 13.7 342 2.0 98.3 - -| Carrier

Hori. 2400.000|PK 59.5 27.7 13.7 342 2.0 68.7 78.3 9.6

Vert. 2412.000|PK 90.4 27.8 13.7 342 2.0 99.7 - -| Carrier

Vert. 2400.000|PK 60.0 27.7 13.7 342 2.0 69.2 79.7 10.5

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Ref 167 dBpY

#Atten 16 dB

Ref 167 dBpY

Test place Shonan EMC Lab. No.2 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 11, 2016
Temperature / Humidity 22 deg. C/38 % RH
Engineer Wataru Kojima
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent R T i Agilent R T

Mkrl 2.433 25 GHz

#ftten 10 dB §6.37 dBpY

+EmiPk Fof 1
Log . e
18 L
v . Ldidebpinbhdsnd dB/ .
/ - M.'J,‘L‘J“h‘l lelll.i#’w_n
DI ,
/ 66.4 w
Mi dEpY /
#LaAv ) g | Lafv
W T ;
ul 52 i s y
U3 FCh oY e st 2 M
Ty B
i £ [Ty o oAt 1
FTun 240
Swp Fiu
Center 2.399 8@ GHz Span 50 MHz Center 2.399 00 GHz it

#Res BH (CISPR) 1 MHz

#WBH 3 MHz Sweep 104 ms (1201 pts)

#Res BHW 108 kHz

#VBH 306 kHz Sveep 9.6 ms (1261 pts)

Trace Green : Peak Plot
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Vertical

Restricted-band band-edge Plot
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Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12,2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-20 2417 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 118.388|QP 49.4 12.3 7.4 32.1 0.0 37.0 43.5 6.5 162 12
Hori. 224.997|QP 47.4 16.7 8.3 32.0 0.0 40.4 46.0 5.6 143 258
Hori. 233.330|QP 44.2 16.8 8.3 32.0 0.0 37.3 46.0 8.7 143 344
Hori. 300.002{QP 51.5 13.9 8.7 32.0 0.0 42.1 46.0 3.9 100 199
Hori. 800.002|QP 36.8 21.0 10.6 31.6 0.0 36.8 46.0 9.2 105 232
Hori. 2390.000|PK 52.4 27.7 13.7 342 2.0 61.6 73.9 12.3 109 206
Hori. 2499.922|PK 45.4 279 13.8 34.1 2.0 55.0 73.9 18.9 100 309
Hori. 3222.518|PK 52.7 28.2 7.0 41.0 2.0 48.9 73.9 25.0 118 231
Hori. 4834.000|PK 48.1 31.4 7.5 41.6 2.0 47.4 73.9 26.5 111 36
Hori. 4999.925|PK 49.1 32.0 7.6 41.5 2.0 49.2 73.9 24.7 157 278
Hori. 7251.000|PK 46.4 36.6 9.1 41.2 2.0 52.9 73.9 21.0 137 274
Hori. 9668.000|PK 47.2 38.0 9.9 40.1 2.0 57.0 73.9 16.9 141 77
Hori. 12085.000|PK 43.0 39.6 11.2 39.4 2.0 56.4 73.9 17.5 150 341
Hori. 2390.000{AV 39.9 27.7 13.7 342 2.0 49.1 53.9 4.8 109 206
Hori. 2499.922|AV 39.2 279 13.8 34.1 2.0 48.8 53.9 5.1 100 309
Hori. 3222.518|AV 50.1 28.2 7.0 41.0 2.0 46.3 53.9 7.6 118 231
Hori. 4834.000|1AV 39.8 31.4 7.5 41.6 2.0 39.1 53.9 14.8 111 36
Hori. 4999.9251AV 44.3 32.0 7.6 41.5 2.0 44.4 53.9 9.5 157 278
Hori. 7251.000|{AV 37.5 36.6 9.1 41.2 2.0 44.0 53.9 9.9 137 274
Hori. 9668.000|AV 38.4 38.0 9.9 40.1 2.0 48.2 53.9 5.7 141 77
Hori. 12085.000|AV 353 39.6 11.2 394 2.0 48.7 53.9 5.2 150 341
Vert. 88.865|QP 51.9 7.6 7.7 322 0.0 35.0 43.5 8.5 100 116
Vert. 100.002|QP 48.7 9.7 7.5 32.1 0.0 33.8 43.5 9.7 100 79
Vert. 125.000{QP 45.5 13.0 7.5 32.1 0.0 339 435 9.6 100 0
Vert. 151.577|QP 39.5 14.7 7.9 32.1 0.0 30.0 435 13.5 100 252
Vert. 433.330|QP 46.7 16.5 9.3 31.9 0.0 40.6 46.0 54 100 244
Vert. 2390.000|PK 51.9 27.7 13.7 342 2.0 61.1 73.9 12.8 143 229
Vert. 2499.922|PK 46.1 279 13.8 34.1 2.0 55.7 73.9 18.2 171 347
Vert. 3222.603|PK 52.8 28.2 7.0 41.0 2.0 49.0 73.9 24.9 100 211
Vert. 4834.000|PK 48.1 31.4 7.5 41.6 2.0 47.4 73.9 26.5 140 270
Vert. 5000.000|PK 49.7 32.0 7.6 41.5 2.0 49.8 73.9 24.1 140 272
Vert. 7251.000|PK 45.8 36.6 9.1 41.2 2.0 52.3 73.9 21.6 133 156
Vert. 9668.000|PK 44.7 38.0 9.9 40.1 2.0 54.5 73.9 19.4 174 184
Vert. 12085.000(PK 44.8 39.6 11.2 39.4 2.0 58.2 73.9 15.7 150 41
Vert. 2390.000{AV 40.4 27.7 13.7 342 2.0 49.6 53.9 43 143 229
Vert. 2499.922|AV 39.6 279 13.8 34.1 2.0 49.2 53.9 4.7 171 347
Vert. 3222.603|AV 47.6 28.2 7.0 41.0 2.0 43.8 53.9 10.1 100 211
Vert. 4834.000[AV 39.7 31.4 7.5 41.6 2.0 39.0 53.9 14.9 140 270
Vert. 5000.000{AV 45.7 32.0 7.6 41.5 2.0 45.8 53.9 8.1 140 272
Vert. 7251.000|{AV 35.5 36.6 9.1 41.2 2.0 42.0 53.9 11.9 133 156
Vert. 9668.000[AV 36.2 38.0 9.9 40.1 2.0 46.0 53.9 7.9 174 184
Vert. 12085.000{AV 35.0 39.6 11.2 394 2.0 48.4 53.9 5.5 150 41

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2417.000|PK 90.6 27.8 13.7 342 2.0 99.9 - -| Carrier

Hori. 2400.000|PK 50.2 27.7 13.7 34.2 2.0 59.4 79.9 20.5

Vert. 2417.000|PK 93.9 27.8 13.7 342 2.0 103.2 - -|Carrier

Vert. 2400.000|PK. 52.2 27.7 13.7 34.2 2.0 61.4 83.2 21.8

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5dB

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Shonan EMC Lab. No.2 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 11, 2016
Temperature / Humidity 22 deg. C/38 % RH
Engineer Wataru Kojima
Mode Tx 11n-20 2417 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent T i Agilent T
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Trace Green : Peak Plot
Trace Purple : Average Plot
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Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12, 2016 February 13,2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-20 2437 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB] [cm] [deg]

Hori. 2499.992|PK 45.5 279 13.8 34.1 2.0 55.1 73.9 18.8 100 307
Hori. 4874.000|PK 48.2 31.6 7.5 41.6 2.0 47.7 73.9 26.2 123 319
Hori. 5000.061|PK 49.0 32.0 7.6 41.5 2.0 49.1 73.9 24.8 149 275
Hori. 7311.000|PK 47.3 36.7 9.1 41.3 2.0 53.8 73.9 20.1 114 105
Hori. 9748.000| PK 459 38.0 10.0 40.1 2.0 55.8 73.9 18.1 127 323
Hori. 12185.000|PK 43.6 39.6 11.2 39.3 2.0 57.1 73.9 16.8 150 330
Hori. 2499.992|AV 393 279 13.8 34.1 2.0 48.9 53.9 5.0 100 307
Hori. 4874.000|AV 39.2 31.6 7.5 41.6 2.0 38.7 53.9 15.2 123 319
Hori. 5000.061|AV 445 32.0 7.6 41.5 2.0 44.6 53.9 9.3 149 275
Hori. 7311.000|AV 37.7 36.7 9.1 41.3 2.0 44.2 53.9 9.7 114 105
Hori. 9748.000|AV 36.8 38.0 10.0 40.1 2.0 46.7 53.9 7.2 127 323
Hori. 12185.000|AV 35.1 39.6 11.2 39.3 2.0 48.6 53.9 53 150 330
Vert. 2499.992|PK 46.8 279 13.8 34.1 2.0 56.4 73.9 17.5 178 334
Vert. 4874.000|PK 47.8 31.6 7.5 41.6 2.0 473 73.9 26.6 100 182
Vert. 5000.013|PK 49.3 32.0 7.6 41.5 2.0 49.4 73.9 245 144 264
Vert. 7311.000|PK 46.7 36.7 9.1 41.3 2.0 53.2 73.9 20.7 151 38
Vert. 9748.000| PK 44.6 38.0 10.0 40.1 2.0 54.5 73.9 19.4 148 132
Vert. 12185.000|PK 44.6 39.6 11.2 39.3 2.0 58.1 73.9 15.8 150 30
Vert. 2499.992|AV 40.6 27.9 13.8 34.1 2.0 50.2 53.9 3.7 178 334
Vert. 4874.000|1AV 38.9 31.6 7.5 41.6 2.0 38.4 53.9 15.5 100 182
Vert. 5000.013|AV 45.2 32.0 7.6 41.5 2.0 453 53.9 8.6 144 264
Vert. 7311.000|AV 37.5 36.7 9.1 41.3 2.0 44.0 53.9 9.9 151 38
Vert. 9748.000|AV 36.0 38.0 10.0 40.1 2.0 459 53.9 8.0 148 132
Vert. 12185.000|AV 354 39.6 11.2 39.3 2.0 48.9 53.9 5.0 150 30

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB

13 GHz - 40 GHz : 20log(1.0m/3.0 m)= -9.5dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12,2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-20 2462 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 46.6 279 13.8 34.1 2.0 56.2 73.9 17.7 124 231
Hori. 2499.999|PK 45.2 279 13.8 34.1 2.0 54.8 73.9 19.1 100 304
Hori. 4924.000|PK 47.5 31.7 7.6 41.6 2.0 47.2 73.9 26.7 156 352
Hori. 4999.969|PK 48.9 32.0 7.6 41.5 2.0 49.0 73.9 249 154 276
Hori. 7386.000|PK 45.4 36.7 9.1 41.3 2.0 51.9 73.9 22.0 150 73
Hori. 9848.000|PK 44.9 38.1 10.1 40.0 2.0 55.1 73.9 18.8 145 327
Hori. 12310.000{PK 442 39.6 11.2 39.1 2.0 57.9 73.9 16.0 153 338
Hori. 2483.500|AV 36.6 279 13.8 34.1 2.0 46.2 53.9 7.7 124 231
Hori. 2499.999|1AV 38.7 27.9 13.8 34.1 2.0 48.3 53.9 5.6 100 304
Hori. 4924.000[AV 38.9 31.7 7.6 41.6 2.0 38.6 53.9 15.3 156 352
Hori. 4999.969|AV 44.2 32.0 7.6 41.5 2.0 443 53.9 9.6 154 276
Hori. 7386.000|AV 37.0 36.7 9.1 41.3 2.0 43.5 53.9 10.4 150 73
Hori. 9848.000| AV 36.6 38.1 10.1 40.0 2.0 46.8 53.9 7.1 145 327
Hori. 12310.000{AV 354 39.6 11.2 39.1 2.0 49.1 53.9 4.8 153 338
Vert. 2483.500|PK 45.8 279 13.8 34.1 2.0 55.4 73.9 18.5 145 234
Vert. 2499.999|PK 453 279 13.8 34.1 2.0 54.9 73.9 19.0 177 342
Vert. 4924.000|PK 47.7 31.7 7.6 41.6 2.0 47.4 73.9 26.5 100 208
Vert. 5000.016|PK 49.9 32.0 7.6 41.5 2.0 50.0 73.9 239 142 272
Vert. 7386.000{PK 45.7 36.7 9.1 41.3 2.0 52.2 73.9 21.7 151 47
Vert. 9848.000|PK 442 38.1 10.1 40.0 2.0 544 73.9 19.5 157 343
Vert. 12310.000(PK 45.1 39.6 11.2 39.1 2.0 58.8 73.9 15.1 149 34
Vert. 2483.500[AV 36.4 279 13.8 34.1 2.0 46.0 53.9 7.9 145 234
Vert. 2499.9991AV 40.0 279 13.8 34.1 2.0 49.6 53.9 4.3 177 342
Vert. 4924.000{AV 37.5 31.7 7.6 41.6 2.0 37.2 53.9 16.7 100 208
Vert. 5000.016|AV 45.6 32.0 7.6 41.5 2.0 45.7 53.9 8.2 142 272
Vert. 7386.000({AV 37.3 36.7 9.1 413 2.0 43.8 53.9 10.1 151 47
Vert. 9848.000| AV 359 38.1 10.1 40.0 2.0 46.1 53.9 7.8 157 343
Vert. 12310.000{AV 35.7 39.6 11.2 39.1 2.0 49.4 53.9 4.5 149 34

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Test place
Report No.
Date

Radiated Spurious Emission
(Reference Plot for band-edge)

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11143372S-A-R1
February 11, 2016

Temperature / Humidity 22 deg. C/38 % RH

Engineer

Mode

Wataru Kojima

Tx 11n-20 2462 MHz

Horizontal
Restricted-band band-edge Plot
¥ Agilent T
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Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
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Center 2,483 500 8 GHz Span 75 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 184 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12, 2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-40 2422 MHz

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

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 2390.000|PK 53.1 27.7 13.7 34.2 2.0 62.3 73.9 11.6 129 219
Hori. 2499.930|PK 452 279 13.8 34.1 2.0 54.8 73.9 19.1 142 239
Hori. 4844.000|PK 45.8 31.5 7.5 41.6 2.0 452 73.9 28.7 158 35
Hori. 4999.945(PK 49.1 32.0 7.6 41.5 2.0 49.2 73.9 24.7 155 278
Hori. 7266.000(PK 45.8 36.6 9.1 413 2.0 522 73.9 21.7 159 351
Hori. 9688.000(PK. 44.5 38.0 10.0 40.1 2.0 54.4 73.9 19.5 172 58
Hori. 12110.000(PK 442 39.6 11.2 39.3 2.0 57.7 73.9 16.2 150 333
Hori. 2390.000|AV 40.2 27.7 13.7 34.2 2.0 49.4 53.9 4.5 129 219
Hori. 2499.930|AV 389 279 13.8 34.1 2.0 48.5 53.9 5.4 142 239
Hori. 4844.000|AV 37.1 31.5 7.5 41.6 2.0 36.5 53.9 17.4 158 35
Hori. 4999.945|AV 444 32.0 7.6 41.5 2.0 445 53.9 9.4 155 278
Hori. 7266.000(AV 36.3 36.6 9.1 413 2.0 42.7 53.9 11.2 159 351
Hori. 9688.000(AV 35.2 38.0 10.0 40.1 2.0 45.1 53.9 8.8 172 58
Hori. 12110.000(AV 355 39.6 11.2 39.3 2.0 49.0 53.9 4.9 150 333
Vert. 2390.000|PK 52.8 27.7 13.7 34.2 2.0 62.0 73.9 11.9 147 237
Vert. 2499.930(PK 45.9 27.9 13.8 34.1 2.0 55.5 73.9 18.4 183 347
Vert. 4844.000|PK 453 31.5 7.5 41.6 2.0 44.7 73.9 29.2 145 344
Vert. 5000.001 (PK 50.3 32.0 7.6 41.5 2.0 50.4 73.9 23.5 148 268
Vert. 7266.000(PK 45.6 36.6 9.1 413 2.0 52.0 73.9 21.9 156 24
Vert. 9688.000(PK. 44.8 38.0 10.0 40.1 2.0 54.7 73.9 19.2 136 333
Vert. 12110.000(PK 443 39.6 11.2 39.3 2.0 57.8 73.9 16.1 150 22
Vert. 2390.000{AV 40.5 2717 13.7 342 2.0 49.7 53.9 4.2 147 237
Vert. 2499.930(AV 39.9 279 13.8 34.1 2.0 49.5 53.9 4.4 183 347
Vert. 4844.000|AV 36.8 315 7.5 41.6 2.0 36.2 53.9 17.7 145 344
Vert. 5000.001(AV 46.1 32.0 7.6 41.5 2.0 46.2 53.9 7.7 148 268
Vert. 7266.000(AV 34.9 36.6 9.1 413 2.0 413 53.9 12.6 156 24
Vert. 9688.000(AV 35.6 38.0 10.0 40.1 2.0 455 53.9 8.4 136 333
Vert. 12110.000|AV 35.5 39.6 11.2 39.3 2.0 49.0 53.9 4.9 150 22

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0m/3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2422.000|PK 81.6 27.8 13.7 342 2.0 90.9 - -| Carrier

Hori. 2400.000|PK 53.6 27.7 13.7 34.2 2.0 62.8 71.0 8.2

Vert. 2422.000|PK 82.7 27.8 13.7 342 2.0 92.0 - -|Carrier

Vert. 2400.000|PK 52.0 27.7 13.7 34.2 2.0 61.2 72.1 10.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Shonan EMC Lab. No.2 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 11, 2016
Temperature / Humidity 22 deg. C/38 % RH
Engineer Wataru Kojima
Mode Tx 11n-40 2422 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
35 Agilent T 35 Agilent T
Mkrl 2.414 566 B GHz
Ref 107 dBp #hitten 18 dB Ref 167 dBp #hitten 18 dB 8259 dBpy
+EmiPk #Peak
Lag * Log
18 18
dB/ ) dB/
S - W nmm K
i 2, [ ]
L / dBpY ] "
#LgAw j”uﬂ LgAv J
Wos MW 5162 .-”/
V3 FC U SR V3 FC
P YC S— m—— - 1(3 3 PO R W VTRV o
FTun FTun
Shp Sp
Center 2.390 608 6 GHz Span 75 MHz Center 2.390 608 6 GHz Span 75 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BH 168 kHz #WBW 380 kHz Sweep 7.2 ms (1281 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent T 3 Agilent T
Mkrl 2.403 250 0 GHz
Ref 107 dBpY wAtten 10 dB Ref 107 dBpY wAtten 10 dB 53.02 dBpY
#EmiPk #Peak
Log * Log
10 10
dB/ B/
R YD :
f" JJLLMMM . 'vrjm'
/l ol i I
[ géu I
#LgAv MM“M j LgAv n’
T a4 T =
Arerbhilead b ftrteir
£(F): N 10 PRSP IYTTRVIN S W g e T L
FTun FTun
Shp Sp
Center 2.390 000 O GHz Span 75 MHz Center 2.390 000 O GHz Span 75 MHz
#Res BN (CISPRY 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #WBH 308 kHz Sweep 7.2 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

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. 1 11143372S-A-R1

Page 154 0f 79
Issued date : June 6, 2016
FCCID 1 W2Z-01000008

Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 12, 2016 February 13, 2016 February 14, 2016 February 17, 2016
Temperature / Humidity 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH 24 deg. C/31 %RH
Engineer Wataru Kojima Hiroyuki Morikawa Shinichi Takano Hiroyuki Morikawa
Mode Tx 11n-40 2427 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK 59.8 27.8 13.7 41.0 3.1 63.4 73.9 10.5 152 143

Hori. 4854.000|PK 49.0 31.5 7.5 41.6 3.1 49.5 73.9 24.4 109 37

Hori. 4999.928|PK 49.4 32.0 7.6 41.5 3.1 50.6 73.9 233 159 272

Hori. 7281.000|PK 453 36.7 9.1 41.3 3.1 52.9 73.9 21.0 145 12

Hori. 9708.000|PK 47.7 38.0 10.0 40.1 3.1 58.7 73.9 15.2 121 318

Hori. 12135.000(PK 44.2 39.6 11.2 39.3 3.1 58.8 73.9 15.1 150 18

Hori. 2390.000|AV 47.5 27.8 13.7 41.0 3.1 51.1 53.9 2.8 152 143

Hori. 4854.000|AV 38.6 31.5 7.5 41.6 3.1 39.1 53.9 14.8 109 37

Hori. 4999.928|AV 43.7 32.0 7.6 41.5 3.1 44.9 53.9 9.0 159 272

Hori. 7281.000{AV 36.6 36.7 9.1 41.3 3.1 442 53.9 9.7 145 12

Hori. 9708.000|AV 37.3 38.0 10.0 40.1 3.1 48.3 53.9 5.6 121 318

Hori. 12135.000|AV 35.5 39.6 11.2 39.3 3.1 50.1 53.9 3.8 150 18

Vert. 2390.000|PK 61.9 27.8 13.7 41.0 3.1 65.5 73.9 8.4 140 227

Vert. 4854.000|PK 47.9 31.5 7.5 41.6 3.1 48.4 73.9 255 146 30

Vert. 4999.953|PK 50.1 32.0 7.6 41.5 3.1 51.3 73.9 22.6 154 266

Vert. 7281.000|PK 453 36.7 9.1 41.3 3.1 52.9 73.9 21.0 147 324

Vert. 9708.000| PK 44.5 38.0 10.0 40.1 3.1 55.5 73.9 18.4 139 135

Vert. 12135.000|PK 44.6 39.6 11.2 39.3 3.1 59.2 73.9 14.7 150 327

Vert. 2390.000|AV 49.8 27.8 13.7 41.0 3.1 53.4 53.9 0.5 140 227

Vert. 4854.000|AV 38.4 31.5 7.5 41.6 3.1 38.9 53.9 15.0 146 30

Vert. 4999.953|1AV 455 32.0 7.6 41.5 3.1 46.7 53.9 7.2 154 266

Vert. 7281.000|AV 37.0 36.7 9.1 41.3 3.1 44.6 53.9 9.3 147 324

Vert. 9708.000|AV 35.8 38.0 10.0 40.1 3.1 46.8 53.9 7.1 139 135

Vert. 12135.000|AV 35.5 39.6 11.2 393 3.1 50.1 53.9 3.8 150 327

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(4.26 m/3.0 m)= 3.1 dB
13 GHz - 40 GHz : 20log(1.0m/3.0 m)= -9.5dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2427.000|PK 89.1 27.8 13.7 41.0 3.1 92.7 - -|Carrier

Hori. 2400.000|PK 55.5 27.8 13.7 41.0 3.1 59.1 72.8 13.7

Vert. 2427.000|PK 91.6 27.8 13.7 41.0 3.1 95.2 - -|Carrier

Vert. 2400.000| PK. 56.2 27.8 13.7 41.0 3.1 59.8 753 15.5

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(4.26 m/3.0 m)= 3.1 dB
13 GHz - 40 GHz : 20log(1.0m/3.0 m)= -9.5dB

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Shonan EMC Lab. No.2 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 17, 2016
Temperature / Humidity 24 deg. C/31 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-40 2427 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent T % Agilent T
Mkl 2.489 500 8 GHz
Ref 107 dBpY #itten 10 dB Ref 167 dBpl wfitten 10 dB £9.47 dBpl!
#EmiPk #Peak
Log * Log
18 16
dB/ /JW | dB/ % R rl I I
Vi WWMW
1 ) )
e oy ¥
#LaAv WL{WWMM’KJ LaAw a4
v s " Ww’“’ sl sl s2 WWW
U3 FC gl 3 FC
et T it
£0f): e O G
FTun FTun
Swp Swp
Center 2,390 068 B GHz Span 75 MHz Center 2,399 686 § GHz Span 75 MHz
#Res BH (CISPR) 1 HHz WUBH 3 MHz Sweep 104 ms (1201 pts) | wRes BH 108 kiHz WUBH 308 Kz Sweep 7.2 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent T 3 Agilent T
Mkrl 2.418 750 @ GHz
Ref 107 e Wfitten 10 dB Ref 107 e Wfitten 10 dB £8.79 dBpl
Log * Log
10 10
a8/ e dB/ C L
TaLT 'lLiI‘J‘JL"I IV
ﬁ// i
W.J“' f gé.sv f
n
slof B .,M‘”" LoFv . /
Wl s2 Ll MW __MM s1 52 AMJ.JIMJ#'M
V3 R TS L [ v rC L
£6F): PO PO N P
FTun FTun
Swp Swp
Center 2.390 000 @ GHz Span 75 MHz Center 2.390 000 @ GHz Span 75 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1281 pts) #Res BH 168 kHz #UBH 306 kHz Sweep 7.2 ms (1261 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12, 2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31%RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-40 2437 MHz

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

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2499.999|PK 452 279 13.8 34.1 2.0 54.8 73.9 19.1 136 243
Hori. 4874.000|PK 45.8 31.6 75 41.6 2.0 453 73.9 28.6 146 34
Hori. 4999.962|PK 48.9 32.0 7.6 41.5 2.0 49.0 73.9 249 148 278
Hori. 7311.000{PK 453 36.7 9.1 413 2.0 51.8 73.9 22.1 148 5
Hori. 9748.000| PK. 44.7 38.0 10.0 40.1 2.0 54.6 73.9 19.3 121 319
Hori. 12185.000{PK 43.8 39.6 11.2 39.3 2.0 57.3 73.9 16.6 150 0
Hori. 2499.999|1AV 39.2 279 13.8 34.1 2.0 48.8 53.9 5.1 136 243
Hori. 4874.000|AV 359 31.6 7.5 41.6 2.0 35.4 53.9 18.5 146 34
Hori. 4999.962|AV 44.1 32.0 7.6 41.5 2.0 442 53.9 9.7 148 278
Hori. 7311.000|AV 37.0 36.7 9.1 413 2.0 43.5 53.9 10.4 148 5
Hori. 9748.000|AV 36.1 38.0 10.0 40.1 2.0 46.0 53.9 7.9 121 319
Hori. 12185.000|AV 35.6 39.6 11.2 39.3 2.0 49.1 53.9 4.8 150 0
Vert. 2499.987|PK 45.6 27.9 13.8 34.1 2.0 55.2 73.9 18.7 154 349
Vert. 4874.000|PK 47.2 31.6 7.5 41.6 2.0 46.7 73.9 27.2 110 185
Vert. 5000.000(PK 49.7 32.0 7.6 41.5 2.0 49.8 73.9 24.1 145 274
Vert. 7311.000{PK 46.1 36.7 9.1 413 2.0 52.6 73.9 21.3 154 118
Vert. 9748.000|PK 44.9 38.0 10.0 40.1 2.0 54.8 73.9 19.1 146 351
Vert. 12185.000{PK 434 39.6 11.2 39.3 2.0 56.9 73.9 17.0 150 37
Vert. 2499.987|AV 39.6 27.9 13.8 34.1 2.0 49.2 53.9 4.7 154 349
Vert. 4874.000|AV 37.9 31.6 75 41.6 2.0 37.4 53.9 16.5 110 185
Vert. 5000.000({AV 46.1 32.0 7.6 41.5 2.0 46.2 53.9 7.7 145 274
Vert. 7311.000({AV 37.3 36.7 9.1 413 2.0 43.8 53.9 10.1 154 118
Vert. 9748.000|AV 355 38.0 10.0 40.1 2.0 454 53.9 8.5 146 351
Vert. 12185.000|AV 353 39.6 11.2 39.3 2.0 48.8 53.9 5.1 150 37

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m/3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber

Report No. 11143372S-A-R1

Date February 11, 2016 February 12,2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-40 2452 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 48.9 279 13.8 34.1 2.0 58.5 73.9 15.4 128 218
Hori. 2499.992|PK 453 27.9 13.8 34.1 2.0 54.9 73.9 19.0 130 250
Hori. 4904.000|PK 44.8 31.7 7.6 41.6 2.0 445 73.9 29.4 128 20
Hori. 4999.995|PK 48.8 32.0 7.6 41.5 2.0 48.9 73.9 25.0 124 272
Hori. 7356.000|PK 45.5 36.7 9.1 41.3 2.0 52.0 73.9 21.9 140 322
Hori. 9808.000|PK 43.4 38.1 10.1 40.1 2.0 53.5 73.9 20.4 163 59
Hori. 12260.000{PK 43.7 39.6 11.2 39.2 2.0 57.3 73.9 16.6 150 359
Hori. 2483.500|AV 36.9 27.9 13.8 34.1 2.0 46.5 53.9 7.4 128 218
Hori. 2499.992|1AV 39.2 279 13.8 34.1 2.0 48.8 53.9 5.1 130 250
Hori. 4904.000{AV 37.1 31.7 7.6 41.6 2.0 36.8 53.9 17.1 128 20
Hori. 4999.9951AV 44.0 32.0 7.6 41.5 2.0 44.1 53.9 9.8 124 272
Hori. 7356.000|AV 37.0 36.7 9.1 41.3 2.0 43.5 53.9 10.4 140 322
Hori. 9808.000(AV 35.5 38.1 10.1 40.1 2.0 45.6 53.9 8.3 163 59
Hori. 12260.000|AV 35.8 39.6 11.2 39.2 2.0 494 53.9 4.5 150 359
Vert. 2483.500|PK 47.9 279 13.8 34.1 2.0 57.5 73.9 16.4 137 237
Vert. 2499.992|PK 46.3 279 13.8 34.1 2.0 55.9 73.9 18.0 137 348
Vert. 4904.000|PK 45.7 31.7 7.6 41.6 2.0 45.4 73.9 28.5 146 29
Vert. 5000.015|PK 50.7 32.0 7.6 41.5 2.0 50.8 73.9 23.1 147 272
Vert. 7356.000{PK 45.9 36.7 9.1 413 2.0 524 73.9 21.5 150 32
Vert. 9808.000(PK 453 38.1 10.1 40.1 2.0 554 73.9 18.5 130 270
Vert. 12260.000(PK 44.8 39.6 11.2 39.2 2.0 58.4 73.9 15.5 150 17
Vert. 2483.500{AV 36.6 279 13.8 34.1 2.0 46.2 53.9 7.7 137 237
Vert. 2499.992|AV 40.2 279 13.8 34.1 2.0 49.8 53.9 4.1 137 348
Vert. 4904.000{AV 37.0 31.7 7.6 41.6 2.0 36.7 53.9 17.2 146 29
Vert. 5000.015|AV 44.2 32.0 7.6 41.5 2.0 443 53.9 9.6 147 272
Vert. 7356.000({AV 374 36.7 9.1 413 2.0 43.9 53.9 10.0 150 32
Vert. 9808.000|AV 35.5 38.1 10.1 40.1 2.0 45.6 53.9 8.3 130 270
Vert. 12260.000{AV 359 39.6 11.2 39.2 2.0 49.5 53.9 4.4 150 17

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.76 m /3.0 m) = 2.0 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Test place
Report No.
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11143372S-A-R1

February 11, 2016

22 deg. C/38 % RH

Wataru Kojima

Tx 11n-20 2462 MHz

Horizontal
Restricted-band band-edge Plot
¥ Agilent T
Ref 187 dBpY #Atten 10 dB
#EmiPk
Log *
18
dB/
[,
) |
#LgPy
V1 52 \\ b
Y3 FC
e
£0f ki N, / ”
FTun
Sup
Center 2.483 500 @ GHz Span 75 MHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 187 dBpY #Atten 10 dB
#EmiPk
Log *
18
dB/
w\vfm “
#LgPv \
V1 52 \n
Y3 FC
MM‘
£0) [l sy
FTun
Sup
Center 2,483 500 8 GHz Span 75 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 184 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission
(Plot data, Worst case)

Test place Shonan EMC Lab. No.1, 2, 3 Semi Anechoic Chamber
Report No. 11143372S-A-R1
Date February 11, 2016 February 12, 2016 February 13, 2016 February 14, 2016
Temperature / Humidity 22 deg. C/38 % RH 24 deg. C/31 % RH 24 deg. C/31 % RH 24 deg. C/49 % RH
Engineer Wataru Kojima Wataru Kojima Hiroyuki Morikawa Shinichi Takano
Mode Tx 11n-20 2417 MHz
80
70
&
_ 60 . % ——— QP Limit
g 5 ——PK Limit
> B =
= —— g % Q AV Limit
% 40 | I NORY; o O Hori./QP
= o O O
= X O Hori./PK
w30
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[ O Hori./AV
20 X Vert./QP
X Vert./PK
10 X Vert/AV
0
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Frequency [MHz]

*These plots data contains sufficient number to show the trend of characteristic features for EUT.

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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Conducted Spurious Emission

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-20 MIMO 2412 MHz Antenna 0
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent RL i+ Agilent RL
Mkrl 10,86 kHz Mkrl 399 kHz
Ref -18 dBm #Atten 20 dB -90.86 dBm Ref @ dBm #Atten 20 dB -86.28 dBm
#Peak #Peak
Log Log
18 10
dB/ dB/
Lgfv LgAw
S1os2 Sl os2
V3 FC U3 FC
AR AR
£(0: £
F<S0k o Flun
FrT Sup "“‘Mw“ LR TN AR OIRN [ SO M:uuu...#‘l-.'n T e
Start 9.00 kHz Stop 150.88 kHz Start 156 kHz Stop 30.600 MHz
#Res B 200 Hz #WBW 620 Hz Sweep 2.279 5 (1201 pts) #Res BW 10 kHz #UBH 30 kHz Sweep 285.3 ms (1281 pts)
Frequency | Reading| Cable |Attenator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] |of Outpuf [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
10.06 -91.8 0.04 9.8 -5.1 2 -84.0 300 6.0 -22.7 47.5 70.2
399.00 -80.3 0.05 9.8 -5.1 2 -72.5 300 6.0 -11.2 15.5 26.7

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBuV/m]
EIRP = Reading + Cable Loss + Attenator Loss + Antenna Gain + 10 * log (N)

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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Power Density

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11b Antenna 0
Freq. Reading | Cable | Atten. [ Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412 -21.63 1.84 | 9.93 | -9.86 | 8.00 | 17.86
2437 -22.39 1.85 | 9.93 |-10.61 | 8.00 | 18.61
2462 -21.39 1.86 | 9.93 | -9.60 | 8.00 | 17.60
l1g Antenna 0
Freq. Reading | Cable | Atten. | Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412 -20.46 1.84 | 993 | -8.69 | 8.00 |16.69
2427 *1|  -19.28 1.84 | 9.93 | -7.51 | 8.00 | 15.51
2437 -20.91 1.85 |1 9.93 |-9.13 | 8.00 |17.13
2462 -19.90 1.86 | 9.93 | -8.11 | 8.00 | 16.11

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator
*1 Measurement was performed additionally since the channel has the highest power setting.
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Power Density
Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11n-20 SISO Antenna 0
Freq. Reading | Cable | Atten. | Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412 -22.22 1.84 | 9.93 [-10.45( 8.00 | 18.45
2427 *1|  -20.55 1.84 | 9.93 | -8.78 | 8.00 | 16.78
2437 -21.94 1.85 | 9.93 [-10.16 | 8.00 | 18.16
2462 -21.87 1.86 | 9.93 |-10.08 | 8.00 | 18.08

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator
*1 Measurement was performed additionally since the channel has the highest power setting.
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Power Density

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-20 MIMO
Antenna 0 + 1
Freq. [Antenna JAntenna 1 Result Limit | Margin
Result | Result
[MHz] | [mW] [mW] | [dBm] | [mW] | [dBm] [dB]
2412.00 | 0.09 0.05 -8.40 0.14 8.00 16.40
2417 *1] 0.13 0.08 -6.74 0.21 8.00 14.74
2437.00 | 0.06 0.07 -9.02 0.13 8.00 17.02
2462.00 | 0.07 0.04 -9.41 0.11 8.00 17.41
Sample Calculation:
Result = Antenna 0 + 1
Antenna 0
Freq. | Reading| Cable Atten. Result Limit | Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412 -22.11 1.84 9.93 -10.34 0.09 8.00 18.34
2417 *1| -20.61 1.84 9.93 -8.84 0.13 8.00 16.84
2437 -24.13 1.85 9.93 -12.35 0.06 8.00 20.35
2462 -23.17 1.86 9.93 -11.38 0.07 8.00 19.38
Antenna 1
Freq. | Reading| Cable Atten. Result Limit | Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412 -24.59 1.84 9.93 -12.82 0.05 8.00 20.82
2417 *1| -22.68 1.84 9.93 -10.91 0.08 8.00 18.91
2437 -23.51 1.85 9.93 -11.73 0.07 8.00 19.73
2462 -25.57 1.86 9.93 -13.78 0.04 8.00 21.78

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

UL Japan, Inc.
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Power Density
Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11n-40 SISO Antenna 0
Freq. Reading | Cable | Atten. | Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2422 -32.55 1.85 | 9.93 [-20.77 | 8.00 | 28.77
2427 *1|  -24.08 1.85 | 9.93 |-12.30 | 8.00 |20.30
2437 -24.24 1.85 | 9.93 [-12.46 | 8.00 | 20.46
2452 -31.03 1.85 | 9.93 [-19.25] 8.00 |[27.25

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator
*1 Measurement was performed additionally since the channel has the highest power setting.
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Power Density

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx 11n-40 MIMO
Antenna 0 + 1
Freq. [Antenna JAntenna 1 Result Limit | Margin
Result | Result
[MHz] | [mW] [mW] | [dBm] | [mW] | [dBm] [dB]
2422 0.01 0.01 -17.04 0.02 8.00 25.04
2427 *1| 0.06 0.05 -9.50 0.11 8.00 17.50
2437 0.04 0.03 -11.72 0.07 8.00 19.72
2452 0.03 0.02 -13.05 0.05 8.00 21.05
Sample Calculation:
Result = Antenna 0 + 1
Antenna 0
Freq. | Reading| Cable Atten. Result Limit | Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412 -32.61 1.85 9.93 -20.83 0.01 8.00 28.83
2417 *1| -23.81 1.85 9.93 -12.03 0.06 8.00 20.03
2437 -25.63 1.85 9.93 -13.85 0.04 8.00 21.85
2462 -26.58 1.85 9.93 -14.80 0.03 8.00 22.80
Antenna 1
Freq. | Reading| Cable Atten. Result Limit | Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] [dB]
2412 -31.17 1.85 9.93 -19.39 0.01 8.00 27.39
2417 *1| -24.83 1.85 9.93 -13.05 0.05 8.00 21.05
2437 -27.63 1.85 9.93 -15.85 0.03 8.00 23.85
2462 -29.65 1.86 9.93 -17.86 0.02 8.00 25.86

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
*1 Measurement was performed additionally since the channel has the highest power setting.

UL Japan, Inc.
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99%0Occupied Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11b Antenna 0 11g Antenna 0
2412 MHz 2412 MHz
% Agilent RL % Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 117 dBpY #Atten 20 dB
#Sarmp #Sarmp
Log = Log
16 16 e ™
B/ i o 4B/ i "1“
vz [, o .
" N b
[T LTI
LaAv LaAv
Ml 52 Ml 52
Center 2.412 @@ GHz Span 5@ MHz | Center 2.412 B0 GHz Span 5@ MHz
#Res BH 518 kHz #UBW 1.5 MHz Sweep 1.84 ms (1281 pts) #Res BH 518 kHz #UBW 1.5 MHz Sweep 1.84 ms (1281 pts)
Occupied Bandwidth occ BH Z Pur  99.00 £ | (ccupied Bandwidth Occ BH % Pur  99.00 %
15.7628 MHz x B -5.00 B 17.9643 MHz x B -5.00 B
Transmit Freq Error  -3.649 kHz Transmit Freq Error  -4.835 kHz
® dB Bandwidth 13.078 MHz* ® dB Bandwidth 16.685 MHz*
2437 MHz 2437 MHz
% Agilent RL % Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 117 dBpY #Atten 20 dB
#Sarmp #Sarmp
Log Y = Log -
18 18 b B e
B/ £ M 4B/
il
o i
i / '\ rned ! P,
¥ < 7 il
,:f’f‘ 'Jm%nl
oridba? i N
LgAv LoAv
M1 52 M1 52
Center 2.437 00 GHz Span 58 MHz | Center 2.437 68 GHz Span 58 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts) | #Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts)
Oceupied Bandwidth occ BH Z Pr  99.00 £ | Occupied Bandwidth Occ BH % Pur 9900 ¥
15.7567 MHz x B -5.00 B 18.8875 MHz x B -5.00 B
Transmit Freq Error  8.730 kHz Transmit Freq Error  -5.242 kHz
% dB Bandwidth 12.647 MHz* % dB Bandwidth 16.646 MHz
2462 MHz 2462 MHz
# Agilent RL # Agilent RL
Ref 167 dBpY #ftten 18 dB Ref 117 dBpY #ftten 28 dB
#Samp #5amp
Log Log .
18 rd % 18 b » > S
dB/ o dB/
.\ "
Pl na'as™ \ oy w“" W‘w.
- N RN Y ol Ty
[oE— ' Mk
LaAv LoAv
M1 52 M1 52
Center 2.462 00 GHz Span 58 MHz | Center 2.462 68 GHz Span 58 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts) | #Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth occ BHZ Pur 9900 7 | Occupied Bandwidth Occ BH % Pur  99.00 %
15.7834 MHz x B -6.00 6B 18.8301 MHz x B -6.00 6B
Transmit Freq Error  -6.519 kHz Transmit Freq Error  -59.779 kHz
% dB Bandwidth 13.087 MHz* % dB Bandwidth 16.472 MHz*

Facsimile

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
:+81 463 50 6401
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99%0Occupied Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1

Date February 5, 2016

Temperature / Humidity 26 deg. C/47 % RH

Engineer Hiroyuki Morikawa

Mode Tx

11n-20 SISO Antenna 0

11n-20 MIMO Antenna 0

2412 MHz 2412 MHz
% Agilent RL % Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 107 dBpY #Atten 10 dB
#Samp #Samp N W sty
Log = = Lag
) o K ) N ¥
dB/ I P, dB/ L] M
Pl M% "y MM
b Lol
M e "
LaAv LaAv
ML S2 ML S2
Center 2.412 @@ GHz Span 5@ MHz | Center 2.412 B0 GHz Span 5@ MHz
#Res BH 518 kHz #UBW 1.5 MHz Sweep 1.84 ms (1281 pts) #Res BH 518 kHz #UBW 1.5 MHz Sweep 1.84 ms (1281 pts)
Occupied Bandwidth occ BH Z Pur  99.00 £ | (ccupied Bandwidth Occ BH % Pur  99.00 %
189772 MHz x B -5.00 B 186320 MHz x B -5.00 B
Transmit Freq Error  -13.835 kHz Transmit Freq Error  -3.323 kHz
® dB Bandwidth 17.796 MHz* ® dB Bandwidth 17.794 MHz*
2437 MHz 2437 MHz
% Agilent RL % Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 107 dBpY #Atten 10 dB
#Samp #5amp N
Log il Log ek " '\?‘
18 18
dB/ " dB/
o AN Pl ;
nm‘#w
LgAv LoAv
ML §2 ML §2
Center 2.437 00 GHz Span 58 MHz | Center 2.437 68 GHz Span 58 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts) | #Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts)
Oceupied Bandwidth occ BH Z Pr  99.00 £ | Occupied Bandwidth Occ BH % Pur 9900 ¥
18.8720 MHz x B -5.00 B 18.6046 MHz x B -5.00 B
Transmit Freq Error  15.011 kHz Transmit Freq Error  -4.433 kHz
% dB Bandwidth 17.812 MHz* % dB Bandwidth 16.198 MHz*
2462 MHz 2462 MHz
# Agilent RL # Agilent RL
Ref 187 dBpY #fitten 10 dB Ref 187 dBpY #fitten 10 dB
#Samp #5amp N N
Log - = = Log B b, i
18 { ‘\0‘ 18 5[ ‘?w
dB/ r "MM dB/ — A M"‘M
" M .M l
T ™ nﬁw
LaAv LoAv
ML §2 ML §2
Center 2.462 00 GHz Span 58 MHz | Center 2.462 68 GHz Span 58 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts) | #Res BH 518 kHz #UBH 1.5 MHz Sweep 1.84 ms (1201 pts)
Oceupied Bandwidth occ BH X Pwr  98.00 ¥ | (ccupied Bandwidth Occ BH % Pur 9908 ¥
18.7801 MHz x B -6.00 6B 18.5488 MHz x B -6.00 6B
Transmit Freq Error  16.047 kHz Transmit Freq Error  -18.131 kHz
% dB Bandwidth 17.802 MHz* % dB Bandwidth 17.783 MHz*

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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99% Occupied Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 11143372S-A-R1
Date February 5, 2016
Temperature / Humidity 26 deg. C/47 % RH
Engineer Hiroyuki Morikawa
Mode Tx
11n-40 SISO Antenna 0 11n-40 MIMO Antenna 0
2422 MHz 2422 MHz
# Agilent RL # Agilent RL
Ref 167 dBpY #ftten 18 dB Ref 167 dBpY #ftten 18 dB
#Samp #5amp
Log Log TV T
o e e e o e [ ok
dB/ b dB/ v
L T, ™ Ty,
i eyt . ottt Pl
o = el
LaAv LoAv
M1 52 M1 52
Center 2.422 00 GHz Span 108 MHz | Center 2.422 68 GHz Span 108 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) | #Res BH 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth occ BHZ Pur 9900 7 | Occupied Bandwidth Occ BH % Pur  99.00 %
37.3972 MHz x B -6.00 6B 37.5842 MHz x B -6.00 6B
Transmit Freq Error  -9.876 kHz Transmit Freq Error  1.249 kHz
% dB Bandwidth 36.415 MHz* % dB Bandwidth 36.639 MHz*
2437 MHz 2437 MHz
#- Agilent RL #- Agilent RL
Ref 167 dBpY #Htten 18 dB Ref 167 dBpY #Htten 18 dB
#3amn i #3amn | N
Log 3 P © Log = &=
18 § 18 \?
dB/ ! M, dB/ w M"*M
JMM.I!&"“ e
LgAv LaAw
M1 S2 M1 S2
Center 2.437 08 GHz Span 100 MHz | Center 2.437 88 GHz Span 106 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) | #Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BHZ Pur 9900 7 | QOccupied Bandwidth Occ BH % PWr  99.00 7
37.5643 MHz x dB  -6.00 8 37.5120 MHz x dB  -6.00 8
Transmit Freq Error —30.283 kHz Transmit Freq Error -54.321 kHz
% dB Bandwidth 36.396 MHzx | = dB Banduidth 36.019 MHzx B
2452 MHz 2452 MHz
% Agilent RL % Agilent RL
Ref 167 dBpY #Atten 10 dB Ref 167 dBpY #Atten 10 dB
#Samp #Samp
Log P Log T e e
10 A e 10 2o €
ey p X, ey )
Pl ", P A
NI ot o T,
b7 el il b,
LafAw LgAw
Ml 52 Ml 52
Center 2.452 00 GHz Span 100 MHz | Center 2.452 40 GHz Span 100 MHz
#Res BH 1 MHz #YBW 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #YBW 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 | (Occupied Bandwidth Occ BH % Pur 9900 7
37.6871 MHz x B -6.00 &5 37.4639 MHz x B -6.00 &5
Transmit Freq Error 14341 kHz Transmit Freq Error  -43.732 kHz
% dB Bandwidth 36.467 MHzx % dB Bandwidth 36.427 MHzx

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 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No | Test Item | Calibration Date *
Interval(month)
SRENT-05 Spectrum Analyzer KEYSIGHT E4440A MY46187752 AT 2015/10/05 * 12
SPM-07 Power Meter Agilent 8990B MY5100272 AT 2015/04/02 * 12
SPSS-04 Power sensor Agilent 1923A MY5326009 AT 2015/04/02 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102 31599/2 AT 2015/03/11 * 12
SAT10-10 Attenuator Weinschel Corp. S4A-10 37584 AT 2015/04/09 * 12
STM-G4 Terminator Weinschel IM1459A U6592 AT 2015/07/14 * 12
KTS-08 Digital Tester SANWA [PC500 7019224 AT 2015/05/20 * 12
SOS-13 Humidity Indicator Custom [CTH-202 Q.C.17 AT 2015/12/07 * 12
SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 AT 2015/03/26 * 12
SAF-04 Pre Amplifier TOYO Corporation [TPAO118-36 1440489 RE 2015/03/23 * 12
SCC-GO1 Coaxial Cable Suhner SUCOFLEX 104A 46497/4A RE 2015/04/17 * 12
SCC-G21 Coaxial Cable Suhner SUCOFLEX 104 296169/4 RE 2015/05/19 * 12
SHA-01 Horn Antenna Schwarzbeck BBHA9120D 9120D-725 RE 2015/08/10 * 12
SOS-01 Humidity Indicator A&D JAD-5681 4062555 RE 2015/10/22 * 12
KSA-08 Spectrum Analyzer Agilent [E4446A MY46180525 RE 2015/03/23 * 12
SIM-02 Measure KOMELON [KMC-36 - RE -
SAEC-01(SVSWR) | Semi-Anechoic Chamber TDK SAEC-01(SVSWR) 1 RE 2015/07/08 * 12
COTS-SEMI-1 EMI Software TSI [TEPTO-DV(RE,CE,RFI, | - RE -
STS-01 Digital Hitester Hioki 2481(?5-50 080997812 RE 2015/11/18 * 12
SATI10-05 Attenuator(abovel GHz) Agilent 8493C-010 74864 RE 2015/11/04 * 12
SFL-02 Highpass Filter MICRO-TRONICS [HPMS0111 051 RE 2015/11/16 * 12
SIM-09 Measure PROMART SEN1935 - -
SAEC-02(SVSWR) | Semi-Anechoic Chamber TDK SAEC-02(SVSWR) 2 RE 2015/07/09 * 12
SOS-03 Humidity Indicator A&D AD-5681 4063325 RE 2015/10/22 * 12
SHA-02 Horn Antenna Schwarzbeck IBBHA9120D 9120D-726 RE 2015/08/10 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 296199/4 RE 2015/05/19 * 12
SCC-GO05 Coaxial Cable Junkosha 12J102207-00 APR-30-15-037 RE 2015/05/11 * 12
STS-02 Digital Hitester Hioki 3805-50 080997819 RE 2015/03/10 * 12
KAF-04 Pre Amplifier Agilent 8449B 3008A01600 RE 2015/04/28 * 12
SAEC-03(NSA) Semi-Anechoic Chamber TDK SAEC-03(NSA) 3 RE 2015/07/16 * 12
SAF-06 Pre Amplifier TOYO Corporation TPAO118-36 1440491 RE 2015/05/27 * 12
SCC-G04 Coaxial Cable Junkosha 12J102207-00 JUN-12-14-018 RE 2015/06/08 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2015/05/19 * 12
SHA-03 Horn Antenna Schwarzbeck IBBHA9120D 9120D-739 RE 2015/08/11 * 12
SOS-05 Humidity Indicator A&D JAD-5681 4062518 RE 2015/10/22 * 12
STS-03 Digital Hitester Hioki 3805-50 080997823 RE 2015/11/18 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2015/03/17 * 12
SAF-08 Pre Amplifier TOYO Corporation [HAP18-26W 00000019 RE 2015/03/23 * 12
SCC-G15 Coaxial Cable Suhner SUCOFLEX 102 32703/2 RE 2015/03/11 * 12

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

Test Item:

CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Test equipment
Control No. Instrument Manufacturer Model No Serial No | Test Item | Calibration Date *
Interval(month)
SCC-C9 Coaxial Cable Suhner [RG223U CE 2015/04/17 * 12
SLS-01 LISN Rohde & Schwarz IENV216 100511 CE 2016/02/08 * 12
SAT3-10 Attenuator JEW SOHF-003N CE 2015/08/31 * 12
SOS-02 Humidity Indicator A&D IAD-5681 4063343 CE 2015/12/07 * 12
TR-09 Test Receiver Rohde & Schwarz [ESCI 100769 CE 2015/09/30 * 12
SIM-02 Measure KOMELON IKMC-36 CE
COTS-SEMI-1 EMI Software TSJ TEPTO-DV(RE,CE,RFL, | - CE
STS-01 Digital Hitester Hioki NS(Z))S-SO 080997812 CE 2015/11/18 * 12

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

Test Item:

CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401






