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SECTION 1: Customer information

Company Name
Address

Telephone Number
Contact Person

RICOH COMPANY, LTD.

1-3-6 Nakamagome, Ohta-ku, Tokyo, 143-8555 Japan
+81-50-3534-5213

Kenji Daigo

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

2.1 Identification of E.U.T.

Type of Equipment
Model No.

Serial No.

Rating

Receipt Date of Sample
Country of Mass-production
Condition of EUT
Modification of EUT

2.2 Product Description

Digital Camera

RICOH THETA V

Refer to Section 4, Clause 4.2

DC 5.0 V (USB)

DC 3.6 V (Battery)

April 27,2017

China

Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
No Modification by the test lab

Model: RICOH THETA V (referred to as the EUT in this report) is a Digital Camera.

General Specification

Clock frequencies:

Clock Oscillation Source Frequency
Power Management IC (Main Clock) Crystal Unit 19.2 MHz
Power Management IC (SPMI) ASIC 19.2 MHz
ASIC (Main Clock) Power Management IC | 19.2 MHz
ASIC (Sleep Clock) Power Management IC | 32.766 kHz
eMMC (Main Clock) ASIC 200 MHz
LPDDR3 (Main Clock) ASIC 806.4 MHz
Audio IC (Main Clock) Power Management IC | 9.6 MHz
Audio IC (SlimBus Clock) ASIC 24.576 MHz
Speaker Amp. (Main Clock) Audio IC 9.6 MHz
CMOS Image Sensor (Main Clock) ASIC 12 MHz/ 24 MHz
CMOS Image Sensor (MIPI Clock) ASIC 200 MHz
Wireless IC (Main Clock) Crystal Unit 48 MHz
Wireless IC (Command Clock) ASIC 30 MHz/ 60 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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Radio Specification

Equipment type
Frequency of operation

Bandwidth

Channel spacing

Type of modulation
Antenna type

Antenna connector type
Antenna gain

ITU code

Operation temperature range

Transceiver

2.4 GHz: 2402 MHz -2480 MHz (Bluetooth BDR/EDR/Low Energy (LE))
2412 MHz -2462 MHz (IEEE 802.11b, 11g, 11n (HT20))
2412 MHz -2462 MHz (Wireless LAN)

WS52: 5180 MHz -5240 MHz (IEEE 802.11a, 11n (HT20), 11ac (VHT20))
5190 MHz -5230 MHz (IEEE 802.11n (HT40), 11ac (VHT40))
5210 MHz (IEEE 802.11ac (VHTS80))

20 MHz (IEEE 802.11a/b/g/n/ac), 40 MHz (IEEE 802.11n/ac),

80 MHz(IEEE 802.11ac) , 1 MHz (Bluetooth BDR/EDR), 2MHz (Bluetooth LE)

5 MHz (Wi-Fi 2.4 GHz), 20 MHz/40 MHz/80 MHz (Wi-Fi 5 GHz),

1 MHz (Bluetooth BDR/EDR), 2MHz (Bluetooth LE)

DSSS (IEEE 802.11b), OFDM (IEEE 802.11a/g/n/ac),

FHSS (Bluetooth BDR/EDR/ Low Energy (LE))

PCB Antenna

None

[2.4 GHZz] 0.119 dBi

[5 GHz] -3.8 dBi

F1D, G1D (Bluetooth BDR/EDR/Low Energy (LE))

D1D, G1D (IEEE802.11b/g/n/a/ac)

0 deg. C to +40 deg. C

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 3: Test specification, procedures & results

3.1 Test Specification
Test Specification : FCC Part 15 Subpart E
FCC Part 15 final revised on June 14, 2017 and effective July 14, 2017
Title : FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

* The revision on June 14, 2017, does not affect the test specification applied to the EUT.

* Also the EUT complies with FCC Part 15 Subpart B.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
P
- ANSI C63.10-201 S15.4 15207 |Q
FCC S1C63.10-2013 FCC: 15.407 (b) (6) / 15.207 175 dB. 0.15000
Conducted Emission MHz, L1 Complied -
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 Tx.11a 5240 MHz
FCC: KDB Publication Number
oai FCC: 15.407 (a) (1) (2) 3)
265;5&?&:“ 789033 N/A Conducted
IC: - IC: -
FCC: KDB Publication Numb
ubteation RUmber e 15407 (a) (1) 2) 3)
Maximum 789033
IC: RSS-247 6.2.1 (1 .
Conducted 6.2.2 Elg Complied Conducted
Output Power IC: - 6.2.3 (1) See data
6.2.4 (1)
FCC: KDB Publication Number
789033 FCC :15.407 (a) (1) (2) 3)
Maximum Power IC: RSS-247 6.2.1(1) .
Complied
Spectral Density . 6.2.2 (1) omplie Conducted
IC: - 6.23 (1)
6.2.4 (1)
FCC: ANSI C63.10-2013 FCC: 15.407 (b), 15.205and  |4.2dB
KDB Publication Number 789033 [15.209 5150.000 MHz, AV,
FCC Public Notice DA 00-705 *2) |Section15.247(d) *2) Vert.
Tx 11ac-80 Conducted
Spurious Emission 1C: RSS-247 ggé g; 5210 MHz « 30/MHZ)
Restricted Band e Complied .
Edoe 6.2.3(2) 3.4 dB Radiated
g IC: RSS-Gen 6.13 *2) 6.2.4(2) p (>30 MHz)
RSS-247 5.5 ¥2) 10480.000 MHz, *1)
* AV, Vert
RSS-Gen 8.9 *2)
RSS-Gen 8.10 *2) Tx 11a 5240MHz
with DHS Hopping
g FCC: ANSI C63.10-2013 FCC: 15.407 (e)
6 dBB };Ziml'zsi:m See data Complied Conducted
andwidt IC: - IC: RSS-247 6.2.4 (1)
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 FCC 15.407 (b) and KDB 789033 D02 G.3.b).
*2) Used for Bluetooth measurement with Wireless LAN only.

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

FCC Part 15.31 (e)

This EUT provides stable voltage (DC 1.3 V/1.8 V/3.0 V) constantly to RF Module regardless of input voltage.
Therefore, this EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

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

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99 % Occupied . .
Bandwidth IC: RSS-Gen 6.6 IC: - N/A _ Conducted
Other than above, no addition, exclusion nor deviation has been made from the standard.
34 Uncertainty
EMI

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

Shonan EMC Lab.

Item Frequency range Uncertainty (+/-)
No. 1 SAC/SR | No.2 SAC/SR | No.3 SAC/SR | No.4 SAC/SR | No. 5,6,8 SR

Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.6 dB 2.5dB 2.6 dB 2.5dB 2.5dB
Radiated emission 9 kHz-30 MHz 3.1dB 3.1 dB 3.1dB -
(Measurement distance: 3 m) 30 MHz-200 MHz 4.6 dB 4.4 dB 4.6 dB -
200 MHz-1 GHz 5.8 dB 5.7 dB 5.8 dB -
1 GHz-13 GHz 4.9 dB 4.9 dB 4.9 dB -
Radiated emission 13 GHz-18 GHz 4.6 dB 4.6 dB 4.6 dB -
(Measurement distance: 1 m) 18 GHz-40 GHz 4.9 dB 4.9 dB 4.9 dB -

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

Antenna terminal test

Uncertainty (+/-)

Power Measurement above 1 GHz (Average Detector) SPM-06 0.72 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 0.85 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.74 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 0.91 dB
Spurious emission (Conducted) below 1GHz 1.6 dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.3 dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.2dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.3dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.4 dB
Bandwidth Measurement 1.01 %
Duty cycle and Time Measurement 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.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan 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

. . . . M axi
. IC Registration |Width x Depth x Size of reference ground plane (m) / aximum
Testsite Number Height (m) horizontal conducting p lane measurement
ep distance

No.1 Semi-anechoic 1, ;p, | 206x11.3x7.65  [20.6x11.3 10 m

chamber

No-2 Semi-anechoic 1,5, 206x11.3x7.65  [206x11.3 10 m

chamber

No.3 Semi-anechoic 1, -, 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 - 6.8x4.1x2.7 6.8 x4.1 -

No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -

No.4 Shielded room - 44x4.7x2.7 4.4x4.7 -

No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.8 shielded room - 345x5.5x24 3.45x5.5 -

No.l M easurement ) 255 x4.1x2.5 ) )

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

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

4.1 Operating Mode(s)
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

Mode Remarks*
IEEE 802.11a (11a) 6 Mbps
IEEE 802.11n SISO 20 MHz BW (11n-20) MCS 0
IEEE 802.11n SISO 40 MHz BW (11n-40) MCS 0
IEEE 802.11ac SISO 20 MHz BW (11ac-20) MCS 0
IEEE 802.11ac SISO 40 MHz BW (11ac-40) MCS 0
IEEE 802.11ac SISO 80 MHz BW (11ac-80) MCS 0
*Power of the EUT was set by the software as follows;

Power settings: 12 dBm

Software: RICOH_WLAN_RF test4

Camera Serial number | Firmware Ver. | Remarks
YL00000192 00500000 (Antenna Terminal conducted test)
YL00000259 00500000 (Conducted Emission test and Radiated Emission test)

*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

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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*The details of Operation mode(s)

Test Item Operating Tested Frequency
Mode
Conducted emission, Tx 11a *1) 5240 MHz
20 dB Bandwidth Tx 11a
Tx 11n-20 5240 MHz
Tx 11lac-20
Tx 11n-40
Tx 11ac-40 5230 MHz
Tx 11ac-80 5210 MHz
99 % Occupied Bandwidth, Tx 11a *1) 5180 MHz
Maximum Conducted Output Power, | Tx 11n-20 5220 MHz
Maximum Power Spectral Density, Tx 1lac-20 5240 MHz
26 dB Emission Bandwidth, Tx 11n-40 5190 MHz
Tx 1lac-40 5230 MHz
Tx 11ac-80 5210 MHz
Radiated Spurious Emission 11a Tx *1) 5240 MHz
(Below 1 GHz)
Conducted Spurious Emission
Radiated Spurious Emission Tx 11a *1) 5180 MHz
(Above 1 GHz) Tx 11n-20 5220 MHz
Tx 11lac-20 5240 MHz
Tx 11n-40 5190 MHz
Tx 1lac-40 5230 MHz
Tx 11ac-80 5210 MHz
Tx 1la with Tx DHS 2402 MHz *2)
with Tx DH5 2480 MHz *2)
with Tx 3-DH5 2402 MHz *2) 5240 MHz
with Tx 3-DHS5 2480 MHz *2)
% } ii-zo 2180 MHz
Tx 11ac-20 , . 5240 MHz
Tx 11n-40 with DHS Hopping *2) 5190 MHz
Tx 1lac-40 5230 MHz
Tx 11ac-80 5210 MHz
*1) The mode was tested as a representative, because it had the highest power at antenna terminal test.
*2) The Simultaneous transmitting with BLE was not able to co-operation with this software, therefore the test
has been only done with DHS and 3DHS.

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.

: 11640275S-C-R2

Page 112 0f 99
Issued date : August 2, 2017
FCCID : BBP-RR214
4.2 Configuration and peripherals
1 2
A: EUT B C
3

AC 120 V/60 Hz

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

Description of EUT and Support equipment

No. Item Model number Serial number Manufacturer | Remarks
A Digital Camera RICOH THETA V YLO00000192 *1) RICOH EUT
YL00000259 *2)
B Laptop PC PC-VJ23LLZGR 66000071A NEC -
C AC Adaptor ADP-45TD E 0115924DB NEC -
*1) Used for Antenna Terminal conducted test
*2) Used for Conducted Emission test and Radiated Emission test
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 USB 0.5+1.0 Shielded Shielded Extension
Manufacturer: RICOH
Supplied with EUT
2 DC 1.8 Unshielded Unshielded | -
3 AC 0.9 Unshielded Unshielded | -
UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground
plane.

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 80 cm 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 Semi Anechoic
Chamber.

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 Average
Measurement range 1 0.15 MHz-30 MHz

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
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SECTION 6: Radiated Spurious Emission and Band Edge Compliance

Test Procedure

< Below 1 GHz >

EUT was placed on a urethane 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 Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

< 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.

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

< Above 1 GHz >
Inside of restricted bands (Section 15.205):
Apply to limit in the Section 15.209 (a).

Outside of the restricted bands: i
Apply to limit 68.2 dBuV/m, 3 m (-27 dBm e.i.r.p. ) in the Section 15.407 (b) (1) (2) (3).

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

*Electric field strength to e.i.r.p. conversion:

1 OvV30P
E= M (uV/m) :P is the e.i.r.p. (Watts)
3

UL Japan, Inc.
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Test Antennas are used as below;

Frequency

30 MHz to 200 MHz

200 MHz to 1 GHz

Above 1 GHz

Antenna Type

Biconical

Logperiodic

Horn

Frequency

Below 1 GHz

Above 1 GHz

Instrument used

Test Receiver

Spectrum Analyzer

Detector

QP

Peak

Average

IF Bandwidth

BW: 120 kHz

RBW: 1 MHz
VBW: 3 MHz

Method VB *1)
RBW: 1 MHz

VBW: *2)

Detector: Power
Averaging (RMS)
Trace: > 100 traces
If duty cycle was less
than 98 %, a duty
factor was added to
the results.

Detector: Power
Averaging (Linear
voltage)

Trace: > 100 traces
Duty factor was
added to the results.

Test Distance

3m

3 m (below 1 GHz),

3.98 m *3) (1 GHz - 13 GHz),
1 m*4) (13 GHz — 40 GHz)

*1) The test method was also referred to KDB 789033 D02 General UNII Test Procedures New Rules v01r04 "Guidelines

for Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part 15, Subpart E".
*2) When duty cycle > 98 percent, VBW was set at 10 Hz.
When duty cycle <98 percent, VBW was set as VBW calculation sheet in APPENDIX 1
*3) Distance Factor: 20 x log (3.98 m/3.0 m) = 2.45 dB
*4) Distance Factor: 20 x log (1.0 m/3.0 m) =-9.54 dB

- 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.

Antenna Carrier Spurious Spurious Spurious Spurious
polarization (Below 1 GHz)| (1 GHz-13 GHz) (13 GHz-26.5 GHz) |(26.5 GHz-40 GHz)
Horizontal X Y Z X X

Vertical Z X Y X X

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

Measurement range : 30 MHz-40 GHz

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 and Test method
99 % Occupied Enough width to 1%to5%of | >3 RBW Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) display emission OBW
skirts
20 dB Bandwidth Enough to capture 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
the emission
Maximum Conducted | - - - Auto Average - Power Meter
Output Power (Sensor: 80 MHz
BW)
(Method PM)

Maximum Power Encompass the 1 MHz >3 RBW Auto Average Clear Write | Spectrum Analyzer
Spectral Density entire EBW
Conducted Spurious 9 kHz - 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission*3) 150 kHz — 30 MHz 10 kHz 30 kHz

* The test method was also referred to KDB 789033 D01 General UNII Test Procedures 1 Old Rules v01r04 "Guidelines
for Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices Part 15, Subpart E".

*1) Peak hold was applied as Worst-case measurement.
*2) KDB 789033 D02 says that RBW is set to be 500 kHz for 5.725 GHz-5.850 GHz, but it is not possible with
spectrum analyzer, so RBW Correction Factor (10 log(500 kHz / 470 kHz)) was added to the test result.

*3) In the frequency range below 30 MHz, 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
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Test report No. : 11640275S-C-R2

Page 117 of 99
Issued date : August 2, 2017
FCCID : BBP-RR214

APPENDIX 1: Test data

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Shielded Room
Date : 2017/05/25

Mode : Tx IEEE802.11a 5240 MHz
Power : AC 120V / 60 Hz
Temp./Humi. : 24 deg.C / 52 %RH

Limit1 : FCC 15E (15.207) QP

Limit2 : FCC 15E (15.207) AV Engineer : Hikaru Shirasawa

70 —— Limit1 (QP)

65 .

60 —— Limit2 (AV)

55 —

50 ] ~ N (PK)
= Ml - N (QP/AV)
3 45 i F
B 40 —— L1(PK)
® L1(QP/AV)

35
§ 30
) ;
= Ll M\

z 25 iy ‘Ww AN
= Aol

20

15

10

5
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Freq Reading CFac Results Limit Margin
No. <Qp> <AV> <Qp> <AV> <Qp> <AV> <QP> <AV> Phase | Comment
MHz] | [dBuV] | [dBuV] | [dB) | [dBuV] | [dBuV] | [dBuV] | [dBuV] | [dB) | [dB]
1 0.15000] 35.20 16.80] 12.74] 66.00 56.00 18.0 26.4 N
2 0.21000] 25.90 8.80 1275 63.21 53.21 245 31.6 N
3 0.31100] 15.10] 5.70 12.76 59.94 49.94 32.0 314 N
4| 0.41700 17.90; 11.50; 12.78 57.51 4751 26.8 232 N
5 2.31100] 3.60 -1.80] 1291 56.00 46.00 39.4 348 N
6 18.584 96 4.70 -0.80 13.78 60.00 50.00 415 37.0 N
7 0.15000] 35.70 17.10] 12.74] 66.00 56.00 17.5 26.1 8]
8 0.21000] 25.70 8.60 1275 63.21 53.21 247 31.8 L
9 0.31100 14.90; 5.30 12.76 59.94 49.94 322 318 L1
10 0.41700] 17.80] 13.00] 1278 57.51 47.51 26.9 217 L
1" 2.31100] 12.10] 5.80 1291 56.00 46.00 30.9 27.2 L
12 18.58500 9.30 3.10 13.78 60.00! 50.00 36.9 331 L

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN:SLS-03

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

99 % Occupied Bandwidth

Temperature / Humidity

Engineer
Mode

Shonan EMC Lab. No.5 Shielded Room
11640275S-C-R2

May 22,2017

26 deg. C/44 % RH

Hikaru Shirasawa

Tx
Mode Tested 99 % Occupied Limit
Frequency Bandwidth
[MHz] [MHz] [MHz]

1la 5180 17.450 -
5220 17.395 -
5240 17.471 -
11n-20 5180 18.402 -
5220 18.320 -
5240 18.321 -
11n-40 5190 36.345 -
5230 36.275 -
11ac-20 5180 18.388 -
5220 18.387 -
5240 18.412 -
11ac-40 5190 36.438 -
5230 36.472 -
11ac-80 5210 74.942 -

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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99 % Occupied Bandwidth
1la 11n-20
5180 MHz 5180 MHz
Agilent RL % Agilent RL
Ref 19 dBm #Atten 20 dB Ref @ dBm #Atten 10 dB
#Samp #Samp
Log Log " "
10 y M— 10 f ®
dB/ rd o dB/ -
¥ L %f "v\\e
7 e i s
MWI' Vil "‘ﬁ_"m " MW '_WH%M
b
e ot
LgAv LgAv
Ml $2 Ml $2
Center 5.180 88 GHz Span 58 MHz Center 5.180 88 GHz 3pan 58 MHz
#Res BH 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BH 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH 7% Pur  99.00 % Occupied Bandwidth Occ BH 7% Pwr  99.00 %
17.4495 MH= ®x dB  -26.60 dB 18.4017 MH=z ®x dB  -26.80 dB
Transmit Freq Error  -18.703 kHz Transmit Freq Error  51.661 kHz
% dB Bandwidth 22.688 MHz* % dB Bandwidth 22.839 MHz*
5220 MHz 5220 MHz
Agilent RL A Agilent RL
Ref 18 dBm #Atten 26 dB Ref @ dBm #Atten 16 dB
#Samp #Samp
Log Log hpromid 7
18 A 18 ?r \?
dB/ i hd dB/ F, N,
P =7 W
=7 k%3 it LY
" ™ W \
h IW M\\_a.m b
LgAv LgRvw
Ml 52 Ml 52
Center 5.220 0 GHz Span 58 MHz Center 5.220 0 GHz Span 58 MHz
#Res BW 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BW 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Occ BH % Pwr 9980 1 Occupied Bandyidth Occ B % Pwr 9980 %
17.3954 MHz x d8 2000 48 183197 Mz x d8 2500 48
Transmit Freq Error  4.196 kHz Transmit Freq Error  36.350 kHz
% dB Bandwidth 22.941 MHzx % dB Bandwidth 22.951 MHzx
5240 MHz 5240 MHz
3 Agilent RL 3 Agilent RL
Ref 10 dBm #Attsn 20 dB Ref @ dBm #Atten 10 dB
#Sarp #3arpn
Log Log
16 o i 16 { 1?
dB/ ' g a8/ y "
A > €
i W i ey
| e i Mo MWM MMM
i iy u
“MW MM. n
LgAv LaRv
ML 52 ML 52
Center 5.240 88 GHz Span 58 MHz Center 5.240 88 GHz Span 58 MHz
#Res BH 510 kHz #UBH 1.5 MHz Sween 104 ms (1201 nts) #Res BH 510 kHz #UBH 1.5 MHz Sween 104 ms (1201 nts)
Occupied Bandwidth Occ BH 7Z Pur  99.00 1 Occupied Bandwidth Occ BH 7Z Pur 99,00 %
17.4714 Mz x 8 2500 45 183213 MHz x 8 2500 6B
Transmit Freq Error  11.939 kHz Transmit Freq Error  35.448 kHz
® dB Bandwidth 22.645 MHz* ® dB Bandwidth 22.860 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

11n-40 11ac-20
5190 MHz 5180 MHz
% Agilent RL % Agilent RL
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB
#Samp #Samp
Log " 4 W Log . -
16 9"" 1? 16 ?’ ‘?
dB/ dB/ A
o & 7l AN
M \"WW “ T il pat —
LgAv LgAv
ML 52 ML 52
Center 5.130 88 GHz Span 188 MHz Center 5.180 88 GHz 3pan 58 MHz
#Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 516 kHz #UBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Occ BH 7 Pur  99.00 7 Occupied Bandvidth Occ BW 7% Pur 9908 7
36.3448 MHz X db -2600 &5 18.3882 MHz X db -2600 &5
Transmit Freq Error  -11.149 kHz Transmit Freq Error  -3.584 kHz
% dB Bandwidth 44.499 MHz* % dB Bandwidth 22.686 MHz*
- 5220 MHz
Agilent RL
Ref 8 dBm #Atten 16 dB
#3amp
Log
10 ¥ *
dB/ f “*
—)l[f' ’*y\e
Sl ,
T A "”"!MM
"Wl
LLt
LaAv
ML 52
Center 5.220 0 GHz Span 58 MHz
#Res BW 518 kHz #UBH 1.5 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BW % Pwr  99.00 %
18.3871 MHz x B -26.00 4B
Transmit Freq Error  17.106 kHz
% dB Bandwidth 22.882 MHzx
5230 MHz 5240 MHz
3 Agilent RL 3 Agilent RL
Ref @ dBm #ftten 10 dB Ref @ dBm #ftten 10 dB
#Sarp #3arpn
Log 4 t ™ Log by -
18 7 = 18 b ?
B/ B/ Fi M
W 27 e
i i LR -
IW Wm..
LgAv LaRv
ML 52 ML 52
Center 5.230 80 GHz Span 180 MHz Center 5.240 88 GHz Span 58 MHz
#Res BH 1 MHz #YBH 3 MHz Sween 104 ms (1201 nts) #Res BH 510 kHz #UBH 1.5 MHz Sween 104 ms (1201 nts)
Occupied Bandwidth Occ BH 7Z Pur  99.00 1 Occupied Bandwidth Occ BH 7Z Pur 99,00 %
36.2754 MHz x d8 200 d& 18.4117 MHz x d8 2500 d&
Transmit Freq Error  20.049 kHz Transmit Freq Error  25.491 kHz
% dB Bandwidth 44.005 MHz* % dB Bandwidth 22.805 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
1lac-40 11ac-80
5190 MHz -
% Agilent RL
Ref @ dBm #Atten 10 dB
#3amp
Loa e
18 W i Mﬂ?
dB/
> <
w '
o ol Pl
LaRv
Ml $2
Center 5.130 88 GHz Span 188 MHz
#Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
36.4377 MH=z ®x dB  -26.60 dB
Transmit Freq Error  -148.352 kHz
% dB Bandwidth 43.911 MHz*
- 5210 MHz
A Agilent RL
Ref @ dBm #Atten 16 dB
#3amp
Log P PR
18 ?’w !
dB/ g
i W
L L ‘\L,M
LA
@m‘" WJ’“’“’WW
LaAv
Ml 52
Center 5.210 49 GHz Span 260 MHz
#Res BH 2 MHz #BH 6 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BW % Pwr  99.00 %
749421 Mz x d8 2500 48
Transmit Freq Error  31.337 kHz
% dB Bandwidth 87.054 MHzx
5230 MHz -
3 Agilent RL
Ref @ dBm #Atten 10 dB
#Samp
Log o
16 Fa 1 =
dB/ n
> €
MJM'W '
M-m b
N FUN]
e "l
LaAw
ML 52
Center 5.230 80 GHz Span 180 MHz
#Res BH 1 MHz #YBH 3 MHz Sween 104 ms (1201 nts)
Occupied Bandwidth Oce BW % Pur  99.00 %
36.4721 MH=z % dB -26.00 dB
Transmit Freq Error  -76.260 kHz
® dB Bandwidth 44,472 MHz*

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Test place
Report No.
Date

Temperature / Humidity

Engineer
Mode

20 dB Bandwidth

Shonan EMC Lab. No.5 Shielded Room
11640275S-C-R2

May 22,2017

26 deg. C/44 % RH

Hikaru Shirasawa

Tx
Mode Tested 20 dB Emission
Frequency Bandwidth
[MHz] [MHZz]
lla 5240 18.937
11n-20 5240 19.603
11n-40 5230 39.510
11ac-20 5240 19.742
11ac-40 5230 39.351
11ac-80 5210 79.173

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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20 dB Bandwidth

11a 5240 MHz 11n-20 5240 MHz
3 Agilent RL Agilent RL
Ref 16 dBm #ftten 20 dB Ref 16 dBm #ftten 20 dB
#Peak #Peak
Log Log
16 16
dB/ 'J?l it Lt i ‘q\ dB/ J’ G 0 .,Ql\
d = <
i , il kN
= i L
L L
e Vs | |ty ey
LgAv LaRv
ML 52 ML 52
Center 5.240 88 GHz Span 48 MHz Center 5.240 88 GHz Span 48 MHz
#Res BN 200 kHz #UBH 1.3 MHz Sween 104 ms (1201 nts) #Res BN 200 kHz #UBH 1.3 MHz Sween 104 ms (1201 nts)
Occupied Bandwidth Oce BH % Pur 9900 1 Occupied Bandwidth Oce BH X Pur 9900
16.6666 MH=z % dB  -20.60 dB 17.7813 MH=z % dB  -20.00 dB
Transmit Freq Error  26.128 kHz Transmit Freq Error  53.955 kHz
% dB Bandwidth 18.937 MHz % dB Bandwidth 19.693 MHz
11n-40 5230 MHz 11ac-20 5240 MHz
3 Agilent RL 3 Agilent RL
Ref 8 dBm #ftten 10 dB Ref 16 dBm #ftten 20 dB
#Peak #Peak
Log Log
B/ ! ) s D e A AT
> L3l
M‘/ Vh' = MI Ty &
ulwm W i w\%
i N AT ,
i sy T )
LaAv LaAv
ML 52 ML 52
Center 5.230 09 GHz Span 80 MHz Center 5.248 08 GHz Span 40 MHz
#Res BN 470 kHz #UBH 2.7 MHz Sweep 1.04 ms (1281 pts) #Res BN 200 kHz #UBH 1.3 MHz Sweep 1.84 ms (1281 pts)
Occupied Bandvidth Occ BH 7Z Pur  99.00 % Occupied Bandvidth Occ BH 7Z Pur  99.00 %
36.1318 MHz ® dB  -20.00 dB 17.7721 MH=z ® dB  -20.00 4B
Transmit Freq Error 85.186 kHz Transmit Freq Error 54.048 kHz
x dB Bandwidth 39.518 MHz x dB Bandwidth 19.742 MHz
11ac-40 5230 MHz 11ac-80 5210 MHz
A Agilent RL A Agilent RL
Ref @ dBm #Atten 16 dB Ref @ dBm #Atten 16 dB
#Peak #Peak
Log o " Log = Y
10 gy i i 10 et ” g
dB/ ) L dB/ / i
7 N i m
o "rm’l ‘an‘n \M
A Mﬁ‘ Sy m“‘w‘w‘.ﬂ. "
LgAv LgRvw
ML 52 ML 52
Center 5.230 40 GHz Span 88 MHz Center 5.210 49 GHz Span 160 MHz
#Res BH 470 kHz #UBH 2.7 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #BH 6 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandwidth Oce BW % Pur  99.00 % Occupied Bandwidth Oce BW % Pwr  99.00 %
36.8435 MHz x d8 2050 o 74,6697 MHz x d8 2060 o
Transmit Freq Error  57.681 kHz Transmit Freq Error  58.328 kHz
% dB Bandwidth 39.351 MHz % dB Bandwidth 79.173 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




Test report No.
Page
Issued date
FCCID

1 11640275S-C-R2
124 of 99

: August 2, 2017

: BBP-RR214

Test place
Report No.

Date

Maximum Conducted Output Power

Temperature / Humidity

Shonan EMC Lab. No.5 Shielded Room
11640275S-C-R2
May 22,2017
26 deg. C/44 % RH

Engineer Hikaru Shirasawa
Mode Tx
Applied limit: 15.407, mobile and portable client device
Mode Tested Power | Cable | Atten. [ Duty [ Antennal 99% Conducted Power eirp.
Frequency | Meter | Loss Loss | Factor | Gain OBW Result Limit | Margin Result Limit | Margin
Reading (B for IC)
[MHZz] [dBm] | [dB] [dB] [dB] [dBi] | [MHz] | [dBm] | [mW] | [dBm] | [dB] | [dBm] | [mW] | [dBm] | [dB]

5180 -2.45 3.43 9.88 0.00 -3.8] 17.449] 10.86| 12.20] 23.97| 13.11 7.06 5.09| 29.97| 2291

1la 5220 -2.51 3.44 9.89 0.00 -3.8] 17.395| 10.82| 12.09] 23.97| 13.15 7.02 5.04| 29.97| 22.95
5240 -2.23 3.45 9.89 0.00 -3.8] 17471 11.11| 12.92] 23.97| 12.86 7.31 539 29.97| 22.66

5180 -2.69 3.43 9.88 0.02 -3.8] 18402 10.64| 11.59] 23.97| 13.33 6.84 4.83] 29.97| 23.13

11n-20 5220 -2.62 3.44 9.89 0.02 -3.8] 18320 10.73| 11.83] 23.97| 13.24 6.93 4.93] 29.97| 23.04
5240 -2.48 3.45 9.89 0.02 -3.8] 18321 10.88] 12.25] 23.97| 13.09 7.08 5111 29.97| 22.89

1 1n-40 5190 -3.69 3.43 9.88 0.04 -3.8] 36.345 9.66 9.25| 23.97| 1431 5.86 3.85| 29.97| 24.11
5230 -3.77 3.45 9.89 0.04 -3.8] 36.275 9.61 9.14| 23.97| 14.36 5.81 381 29.97| 24.16

5180 -2.81 3.43 9.88 0.01 -3.8] 18388 10.51| 11.25] 23.97| 13.46 6.71 4.69] 29.97| 23.26

11ac-20 5220 -2.70 3.44 9.89 0.01 -3.8] 18.387| 10.64| 11.59] 23.97| 13.33 6.84 4.83] 29.97| 23.13
5240 -2.74 3.45 9.89 0.01 -3.8] 18412 10.61| 11.51] 23.97| 13.36 6.81 4.80] 29.97| 23.16

11ac-40 5190 -3.71 3.43 9.88 0.06 -3.8] 36.438 9.66 9.25| 23.97| 1431 5.86 3.85| 29.97| 24.11
5230 -3.59 3.45 9.89 0.06 -3.8] 36.472 9.81 9.57| 23.97| 14.16 6.01 399 29.97| 23.96

11ac-80 5210 -3.52 3.44 9.88 0.12 -3.8] 74.942 9.92 9.82| 23.97| 14.05 6.12 4.09] 29.97| 23.85

Sample Calculation:
Conducted Power Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor
e.ir.p. Result = Conducted Power Result + Antenna Gain
Conducted Power Limit (5250 MHz-5350 MHz, 5470 MHz-5725 MHz) = 250 mW or (11 + 10logB) dBm, whichever is lower

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 Conducted Output Power
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
Mode Data Reading Duty Burst Remarks
rate (timed average) factor power
[Mbps] [dBm] [dB] [dBm]
11a 6 -2.51 0.00 -2.51 *
(5220M Hz) 9 -2.69 0.02 -2.67
12 -2.93 0.04 -2.89
18 -2.95 0.06 -2.89
24 -2.97 0.07 -2.90
36 -2.98 0.10 -2.88
48 -3.02 0.13 -2.89
54 -3.07 0.14 -2.93
Mode MCS Reading Duty Burst Remarks
Number (timed average) factor power
[dBm] [dB] [dBm]
11n-20 0 -2.62 0.02 -2.60 *
(5220M Hz) 1 -2.77 0.03 -2.74
2 -2.78 0.05 -2.73
3 -2.80 0.07 -2.73
4 -2.82 0.10 -2.72
5 -2.98 0.13 -2.85
6 -3.05 0.14 -2.91
7 -3.20 0.16 -3.04
11n-40 0 -3.69 0.04 -3.65 *
(5190M Hz) 1 -3.79 0.09 -3.70
2 -3.83 0.12 -3.71
3 -4.09 0.14 -3.95
4 -4.14 0.21 -3.93
5 -4.22 0.25 -3.97
6 -4.64 0.26 -4.38
7 -4.38 0.27 -4.11

* 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
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Maximum Conducted Output Power
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
Mode MCS Reading Duty Burst Remarks
Number (timed average) factor power
[dBm] [dB] [dBm]
11ac-20 0 -2.70 0.01 -2.69 *
(5220M Hz) 1 281 0.05 276
2 -2.90 0.07 -2.83
3 -2.94 0.09 -2.85
4 -2.98 0.13 -2.85
5 -2.99 0.16 -2.83
6 -3.09 0.17 -2.92
7 -3.10 0.18 -2.92
8 -3.14 0.20 -2.94
9 -3.18 0.21 -2.97
11ac-40 0 -3.71 0.06 -3.65 *
(5190M Hz) 1 385 0.10 375
2 -3.91 0.15 -3.76
3 -4.07 0.19 -3.88
4 -4.09 0.26 -3.83
5 -4.12 0.26 -3.86
6 -4.15 0.30 -3.85
7 -4.20 0.32 -3.88
8 -4.22 0.33 -3.89
9 -4.29 0.36 -3.93
11ac-80 0 -3.52 0.12 -3.40 *
(5210M Hz) 1 3.69 0.22 347
2 -3.80 0.28 -3.52
3 -3.81 0.33 -3.48
4 -3.89 0.40 -3.49
5 -3.93 0.44 -3.49
6 -4.04 0.46 -3.58
7 -3.99 0.47 -3.52
8 -4.03 0.49 -3.54
9 -4.05 0.52 -3.53

* 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.
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Average Output Power
(Reference data for RF Exposure)
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
Mode Tested Power Cable Atten. Result
Frequency Meter Loss Loss (Timed average)
Reading
[MHz] [dBm] [dB] [dB] [dBm] [mW]
11a 5180 -2.45 343 9.88 10.86 12.19
5220 -2.51 3.44 9.89 10.82 12.08
5240 -2.23 3.45 9.89 11.11 12.91
11n-20 5180 -2.69 343 9.88 10.62 11.53
5220 -2.62 3.44 9.89 10.71 11.78
5240 -2.48 345 9.89 10.86 12.19
11n-40 5190 -3.69 3.43 9.88 9.62 9.16
5230 -3.77 3.45 9.89 9.57 9.06
11ac-20 5180 -2.81 3.43 9.88 10.50 11.22
5220 -2.70 3.44 9.89 10.63 11.56
5240 -2.74 3.45 9.89 10.60 11.48
11ac-40 5190 -3.71 3.43 9.88 9.60 9.12
5230 -3.59 3.45 9.89 9.75 9.44
11ac-80 5210 -3.52 3.44 9.88 9.80 9.55

Sample Calcul

ation:

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

*The equipment and cables were not used for factor 0 dB of the data sheets.

The awerage output power was measured with the lowest order modulation and
lowest data rate configuration in each IEEE802.11 mode based on KDB 248227 D01

UL Japan, Inc.

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

Facsimile
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Burst rate confirmation
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
11a 6Mbps 11n-20 MCS0
Txon/(Txon + Tx off) = 0.999 Txon/(Txon + Tx off) = 0.996
Txon/(Txon + Tx off) * 100 = 999 9% Txon/(Txon + Tx off) * 100 = 99.6 %
Duty factor = 10 * log (1.368 / 1.367) = 0.00 dB Duty factor = 10 * log (1.28 / 1.275) = 0.02 dB
- Agilent RL i Agilent RL
a Mkr2  1.368 ms a Mkr2  1.28 ms
Ref 18 dBm #Atten 20 dB 0.24 dB E;;i@ dBm #Atten 20 dB -0.86 dB
Log
10
dB/
4R 1:;'2
LgAy LgAw
s1 s 132
Center 5.220 008 GHz Span § Hz Center 5.220 060 GHz Span @ Hz
es BH 8 MHz #UBH 56 MHz Sweep 1.872 ms (8001 pts) es BH 8 MHz #WBH 56 MHz Sweep 1.792 ms (3061 pts)
Markar Trace Type K fAxiz Anplitude Markar Trace Type ¥ fAxie fmplitude
1R 3 Time 2E1.8 pe -£4.38 dBm 1R 3 Tima 258.7 pe -B@.22 dBm
1a 3 Tine 1.367 ms 1.97 dB 1a @ Time 1.275 ns -8.97 dB
2R (D) Tine 261.8 ps -64.38 dBu 2R (&3] Time 258.7 pe -608.22 dBu
2a [$:3] Time 1.368 me B.24 dB 2a 3] Tima 1.28 ne -H.86 dB
11n-40 MCSO 11lac-20 MCSO

Txon/(Txon + Tx off) = 0.990 Txon/(Txon + Tx off) = 0.997
Txon/(Txon + Tx off) * 100 = 99.0 % Txon/(Txon + Tx off) * 100 = 99.7 %
Duty factor = 10 * log (0.6412 / 0.6346) = 0.04 dB Duty factor = 10 * log (0.9841 /0.9809) = 0.01 dB
- Agilent RL 3 Agilent RL
a Mkrz 6412 ps a Mkr2  984.1 ps
Ref @ dBn #Atten 10 dB -6.70 dB Ref 10 dBm #fitten 20 dB -2.51 dB
#Peak " YN ! T #Peak
Log Log
10 10
dB/ 4B/
H A ! RN =
3 R
LgAy LgAw
s1 82 s1%2)
Center 5.199 006 GHz Span @ Hz Center 5.220 0G0 GHz Span @ Hz
es BH § MHz #UBH 58 MHz Sweep 912 ps (8001 pts) &5 BH 3 MHz #UBH 58 MHz Sweep 1.352 ms (801 pts)
Markar Trace Tvpe K Axis Anplitude Marker Trace Type A Axis Amplitude
1R 3 Time 142.8 ps ~-78.96 dBn 1R (3) Time 185.6 ps -59.52 dBm
la (3) Time B34.6 ps -B.75 dB la {3 Time 980.9 ps -6.18 dB
2R 3 Tine 142.8 ps -70.96 dBm 2R 3 Time 185.6 ps -59.52 dém
2a 3 Time B41.2 ps -8.78 db 2o 3 Time 984.1 ps -2.51 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

1lac-40 MCSO

11lac-80 MCSO

Txon/(Txon + Tx off) = 0.986 Txon/(Txon + Tx off) = 0.972
Txon/(Txon + Tx off) * 100 = 98.6 % Txon/(Txon + Tx off) * 100 = 97.2 %
Duty factor = 10 * log (0.5013 / 0.4944) = 0.06 dB Duty factor = 10 * log (0.2579 / 0.2506) = 0.12 dB
¥ Agilent RL 3 Agilent RL
a Mkrz  5B1.3 ps a Mkrz 2579 ps
Ref @ dBm #Atten 10 dB 1.86 dB Ref @ dBm #fAtten 10 dB 5.11 dB
#Peak #Peak
Log Log
16 H 1q
dB/ dB/ i R | 1 |
T
R
Lafw LgAv
S1 82 $1 82
Center 5.198 @08 GHz Span @ Hz Center 5.210 8@ GHz Span 8 Hz
es BH 8 MHz #VBH 50 MHz Sweep 712 ps (8801 pts) 65 BH 8 MHz #VBH 50 MHz Sweep 361 ps (8001 pts)
Marker  Trace Type W fixiz Anplitude Marker  Trace Type W fxiz Anplitude
1R @ Tine 188.2 ps -58.79 dBm 1R 3 Tine 56 pe -72.11 dEm
L @ Tine 494.4 pe 4.93 dB ia 3 Tine 2506 ps 2.89 dB
2R @ Tine 188.2 ps £8.70 dBn 2R @ Tine 56 pe -72.11 deu
2 @ Tine SAL3 e 1.8 2a 5] Tina 257.9 pe A1 dE

UL Japan, Inc.

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

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2

Date May 22,2017

Temperature / Humidity 26 deg. C/44 % RH

Engineer Hikaru Shirasawa

Mode Tx

Applied limit: 15.407, mobile and portable client device

Mode Tested PSD Cable | Atten. | Duty [|Antenna| RBW PSD (Conducted) PSD (e.ir.p.)

Frequency | Reading | Loss Loss Factor Gain | Correction| Result [ Limit | Margn | Result | Limit | Margin
[dBm Factor [dBm [dBm [dBm [dBm
[MHz] | /MHZz] [dB] [dB] [dB] [dBi] [dB] | /MHz] | /MHZz] [dB] | /MHz] | /MHZz] [dB]

lla 5180 -11.46 3.43 9.88 0.00 -3.8 0.00 1.85 11.00 9.15 -1.95 17.00] 18.95
5220 -11.41 3.44 9.89 0.00 -3.8 0.00 1.92 11.00 9.08 -1.88 17.00] 18.88
5240 -11.49 3.45 9.89 0.00 -3.8 0.00 1.86 11.00 9.14 -1.94 17.00] 18.94
11n-20 5180 -11.79 3.43 9.88 0.02 -3.8 0.00 1.54 11.00 9.46 -2.26 17.00] 19.26
5220 -11.53 3.44 9.89 0.02 -3.8 0.00 1.82 11.00 9.18 -1.98 17.00] 18.98
5240 -11.51 3.45 9.89 0.02 -3.8 0.00 1.85 11.00 9.15 -1.95 17.00] 18.95
11n-40 5190| -15.36 3.43 9.88 0.04 -3.8 0.00 -2.01 11.00( 13.01 -5.81 17.00] 22.81
5230 -15.66 3.45 9.89 0.04 -3.8 0.00 -2.28 11.00] 13.28 -6.08 17.00] 23.08
11ac-20 5180 -11.85 343 9.88 0.01 -3.8 0.00 1.48 11.00 9.53 -2.33 17.00] 19.33
5220 -11.71 3.44 9.89 0.01 -3.8 0.00 1.64 11.00 9.37 -2.17 17.00] 19.17
5240 -11.53 3.45 9.89 0.01 -3.8 0.00 1.83 11.00 9.18 -1.98 17.00] 18.98
11ac-40 5190 -16.00 3.43 9.88 0.06 -3.8 0.00 -2.63 11.00] 13.63 -6.43 17.00] 23.43
5230f -15.34 3.45 9.89 0.06 -3.8 0.00 -1.94 11.00] 12.94 -5.74 17.00] 22.74
11ac-80 5210| -18.37 3.44 9.88 0.12 -3.8 0.00 -4.93 11.00[ 1593 -8.73 17.00] 25.73

Sample Calculation:
PSD: Power Spectral Density

RBW Correction Factor = 10 * log (Specified bandwidth / M easured bandwidth)
PSD Result (Conducted) = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor + RBW Correction Factor
PSD Result (e.i.r.p.) = Conducted PSD Result + Antenna Gain

UL Japan, Inc.

Shonan EMC Lab.
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Maximum Power Spectral Density
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
1la 11n-20
5180 MHz 5180 MHz
3 Agilent RL 3 Agilent RL
Mkrl 5.174 432 GHz Mkrl 5.175 716 GHz
Ref 19 dBm #htten 20 dB -11.462 dBm Ref @ dBm #htten 10 dB -11.792 dBm
#Fvg #Fvg
Log Log 1
16 16 h'd
dB/ . dB/ /‘“ e ™
e e / \
M/ \ M’ \'\'M
#PRvy I #PRvg |
108 M’ 100 K
HL $2 HL $2
H3 Fsp i H3 FS
AA AA
£(F): £(f):
FTun FTun
Stip Swp
Center 5.130 688 GHz Span 26 MHz Center 5.130 688 GHz 3pan 26 MHz
#Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1261 pts)
5220 MHz 5220 MHz
% Agilent RL % Agilent RL
Mkrl 5.215 848 GHz Mkrl 5.224 962 GHz
Ref 18 dBm #Atten 20 dB -11.411 dBm Ref @ dBm #Atten 10 dB -11.531 dBm
#flvg #Avg
Log Log
16 16 e
4B/ . 4B/ ) "
3 /- ™
: o / \
7 ) y N
#PRvg | M ""'Mu #PRvg M M’“\\
100 M Wﬁm 100 H
HL %2 HL %2
W3 Fsp ) H3 FS
AA AA
£(: £(:
FTun FTun
Shn Shn
Center 5.2201 688 GHz Span 26 MHz Center 5.2201 688 GHz Span 26 MHz
#Res BH 1 MHz #WBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts)
5240 MHz 5240 MHz
A Agilent RL RL
Mirl 3.243 373 GHz Mkrl 3.235 487 GHz
Ref 18 dBm #Atten 26 dB -11.485 dBm Ref @ dBm #Atten 16 dB -11.518 dBm
#Avg #fvg
Log Log 1
10 10 5
dB/ A dB/ 4 ! e "\\
i * 7 \
/ \ b \
#PAvg Mw M #PAvg .N M
160 M"’” WM 100 [ K
HL $2 HL $2
W3 Fsp ™ H3 FS
AR AR
£(F: £(F:
FTun FTun
Swp Swp
Center 5.240 688 GHz Span 26 MHz Center 5.240 688 GHz Span 26 MHz
#Res BH 1 MHz #YBH 3 MHz Sveen 1.04 ms (1201 nts) #Res BH 1 MHz #YBKH 3 MHz Sween 1.04 ms (1261 nts)

UL Japan, Inc.

Shonan EMC Lab.
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Maximum Power Spectral Density
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
11n-40 11ac-20
5190 MHz 5180 MHz
3 Agilent RL 3 Agilent RL
Mkrl 5.178 65 GHz Mkrl 5.175 125 GHz
Ref @ dBm #Atten 10 dB -15.357 dBm Ref @ dBm #Atten 10 dB -11.845 dBm
#Fvg #Fvg
Log Log 1
16 <1) 16 W
e
dB/ [r R wertn | o . \ dB/ / ral "’\\
/ \w Wm W“m
#PRva W, #PRug
108 108 [P W
HL §2 HL §2
H3 FS H3 FS
AR AR
£(F): £(f):
FTun FTun
Swp Swp
Center 5.130 88 GHz 3pan 52 MHz Center 5.130 688 GHz 3pan 26 MHz
#Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1261 pts)
- 5220 MHz
% Agilent RL
Mkrl 5.226 248 GHz
Ref @ dBm #Atten 10 dB -11.785 dBm
#Avg
Log 1
16 hd
#PRvg ;;‘ ;‘
100 | E
HL $§2
H3 F$
AR
£(:
FTun
Shn
Center 5.2201 688 GHz Span 26 MHz
#Res BH 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts)
5230 MHz 5240 MHz
A Agilent RL A Agilent RL
Mkrl 59.216 89 GHz Mkrl 5.245 352 GHz
Ref @ dBm #Atten 16 dB -15.657 dBm Ref @ dBm #Atten 16 dB -11.525 dBm
#Avg #Avg |
Log Log 1
18 Y 18
> Ik i
dB/ / | 1 '““'“w\ dB/ ra ‘“\\
#Phvg #Phvg j ;.
160 W 100 ('
HL 52 HL 52
H3 F$ H3 F$
AR AR
£(F: £(F:
FTun FTun
Swp Swp
Center 5.230 80 GHz Span 52 MHz Center 5.240 688 GHz Span 26 MHz
#Res BH 1 MHz #YBH 3 MHz Sveen 1.04 ms (1201 nts) #Res BH 1 MHz #YBKH 3 MHz Sween 1.04 ms (1261 nts)
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Maximum Power Spectral Density
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx
1lac-40 1lac-80
5190 MHz -
3 Agilent RL
Mkrl 5.178 66 GHz
Ref @ dBm #Atten 10 dB -16.081 dBm
#Rug
Log
16 1
a8/ / i — e “Ww\
#PRva MM
100
HL SZM
H3 FS
AR
£0):
FTun
Swp
Center 5.130 88 GHz 3pan 52 MHz
#Res BH 1 MHz #JBH 3 MHz Sweep 1.04 ms (1201 pts)
- 5210 MHz
% Agilent RL
Mkrl 5.206 62 GHz
Ref @ dBm #Atten 10 dB -18.367 dBm
#Avg
Log
18
dB/ " .
#PRvg IJ‘ HFN\
109
i sel ] M'M
W3 FS[ h
AR M
£(:
FTun
Shn
Center 5.210 49 GHz Span 164 MHz
#Res BH 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts)
5230 MHz -
3 Agilent RL
Mirl 5.242 31 GHz
Ref @ dBm #Atten 16 dB -15.344 dBm
#Avg
Log
10 (12
a8/ / P —-m\
#PRvg \MW mﬁm
169
HL SZM WMM
H3 F$
AR
£(F:
FTun
Swp
Center 5.230 80 GHz Span 52 MHz
#Res BH 1 MHz #YBH 3 MHz Sveen 1.04 ms (1201 nts)

UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa

(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11a 5180 MHz

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

(* 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. 5150.000 [PK 45.47 31.65 1631 37.17 245 58.71 73.90 152 137 2]

Hori. 15540.000 | PK 49.87 39.24 11.92 38.73 -9.54 52.76 73.90 21.1 100 0

Hori. 20720.000 |PK 48.66 40.21 18.30 45.55 -9.54 52.08 73.90 21.8 160 0

Hori. 5150.000 (AV 31.96 31.65 1631 37.17 245 4520 53.90 8.7 137 2| VBW 10Hz

Hori. 15540.000 |AV 36.19 39.24 11.92 38.73 -9.54 39.08 53.90 14.8 100 0[VBW 10Hz

Hori. 20720.000 |AV 34.45 40.21 18.30 45.55 -9.54 37.87 53.90 16.0 160 0[VBW 10Hz

Vert. 5150.000 [PK 44.03 31.65 16.31 37.17 245 57.27 73.90 16.6 153 121

Vert. 15540.000 |PK 49.36 39.24 11.92 38.73 -9.54 52.25 73.90 21.6 100 0

Vert. 20720.000 |PK 48.86 40.21 18.30 45.55 -9.54 52.28 73.90 21.6 180 97,

Vert. 5150.000 [AV 31.99 31.65 16.31 37.17 245 4523 53.90 8.7 153 121/ VBW 10Hz

Vert. 15540.000 |AV 36.51 39.24 11.92 38.73 -9.54 39.40 53.90 14.5 100 0[VBW 10Hz

Vert. 20720.000 |AV 3547 40.21 18.30 45.55 -9.54 38.89 53.90 15.0 180 97| VBW 10Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB

13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB

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

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

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

Hori. 10360.000 |PK 46.90 39.61 9.13 38.69 245 59.40 -35.80 -27.00 8.8 184 113

Vert. 10360.000 [PK 46.60 39.61 9.13 38.69 245 59.10 -36.10 -27.00 9.1 209) 120

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG(({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/ 3.0 m)= 2.45dB

13 GHz-40 GHz : 20log (1.0m/3.0m)= -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401



Test report No.
Page

Issued date
FCCID

1 11640275S-C-R2
:350f99

: August 2, 2017

: BBP-RR214

Test place
Report No.
Date

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2
May 19, 2017

Temperature / Humidity 24 deg. C/51 % RH

Engineer
Mode

Hiroyuki Morikawa
Tx 5180 MHz
Horizontal
Restricted-band band-edge Plot
3 Agilent R T

Ref 105.4 dBpV Atten 20 dB
#EmiPk
Log *
18
dB/
#LgAv \
Vi 352 w‘w/ H_\W
Y3 FC
£06): - - ]
FTun
Swp
Center 5.156 80 GHz Span 1668 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
3 Agilent R T
Ref 169.3 dBpV Atten 20 dB
#EmiPk
Log *
10
dB/
1
#loAv
Vi $2 S -
U3 FC w"‘"‘/
£0f): - N "
FTun
Swp
Center 5.156 80 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 %RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11a 5220 MHz
(below 1GHz and above 1GHz Inside of the restricted band)
(* 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. 15660.000 | PK 48.51 38.80 11.96 38.62 -9.54 S1.11 73.90 22.7 10 0
Hori. 20880.000 [PK 47.66 40.22 8.82 45.67 -9.54 41.49 73.90 324 100 0
Hori. 15660.000 (AV 35.50 38.80 11.96 38.62 -9.54 38.10 53.90 15.8 100 0| VBW:10Hz
Hori. 20880.000 |AV 3537 40.22 8.82 45.67 -9.54 29.20 53.90 24.7 100 0| VBW:10Hz
Vert. 15660.000 (PK 48.62 38.80 11.96 38.62 -9.54 5122 73.90 22.6 100 0
Vert. 20880.000 [PK 46.55 40.22 8.82 45.67 -9.54 40.38 73.90 335 100 0
Vert. 15660.000 |AV 35.60 38.80 11.96 38.62 -9.54 38.20 53.90 15.7 100 0| VBW:10Hz
Vert. 20880.000 [AV 35.45 40.22 8.82 45.67 -9.54 29.28 53.90 24.6 100 0| VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity [ Frequency [ Detector | Reading | Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10440.000 | PK 46.53 39.77 9.16 38.63 245 59.28 -35.92 -27.00 8.9 174 119
Vert. 10440.000 [PK 46.51 39.77 9.16 38.63 2.45 59.26 -35.94 -27.00 8.9 211 116

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10" ( Electric Field Strength [dBuV/m]/20)* 10" (-6) * Distance:3[m] ) 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz-40 GHz: 20log (1.0 m/3.0m) = -9.54 dB

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(AC No) 2AC 3AC 3AC
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Date May 25,2017 May 19, 2017 May 20, 2017

Test report No.
Page
Issued date
FCCID

1 11640275S-C-R2
137 0f99

: August 2, 2017

: BBP-RR214

Temperature / Humidity

Engineer Hikaru Shirasawa Hiroyuki Morikawa
(30 MHz-1 GHz) (1 GHz-6.4 GHz)
Mode Tx 11a 5240 MHz

24 deg. C/49 % RH

Radiated Spurious Emission

24 deg. C/51 %RH

23 deg. C /47 % RH

Yosuke Ishikawa
(6.4 GHz-13 GHz)

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

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

3AC

May 21, 2017

2AC

May 23,2017

24 deg. C/47%RH 23 deg. C/45 % RH
Kazutaka Takeyama  Hikaru Shirasawa
(13 GHz-26.5 GHz)  (26.5 GHz-40 GHz)

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. 827.962 |QP 36.40 21.27 9.50 31.18 0.00 3599 46.00 10.0 108] 281
Hori 863.957 |QP 38.30 21.79 9.67 31.03 0.00 38.73 46.00 72 100] 167
Hori 899.964 |QP 31.20 2231 9.85 30.84 0.00 32.52 46.00 134 100| 141
Hori. 5350.000 [PK 45.25 31.79 16.47 3727 245 58.69 73.90 152 121 358
Hori 15720.000 |PK 48.14 38.58 11.99 38.57 -9.54 50.60 73.90 233 100] 0
Hori 20960.000 |PK 46.62 40.22 8.85 45.74 -9.54 40.41 73.90 334 100| 0
Hori. 5350.000 (AV 32.00 31.79 16.47 3727 245 45.44 53.90 85 121 358 VBW 10Hz
Hori 15720.000 |AV 36.14 38.58 11.99 38.57 -9.54 38.60 53.90 153 100 0[VBW 10Hz
Hori 20960.000 |AV 34.60 40.22 8.85 45.74 -9.54 2839 53.90 255 100 0[VBW 10Hz
Vert. 47.355 QP 41.10 11.75 722 31.89 0.00 28.18 40.00 11.8 100] 95
Vert. 107.332 |QP 33.00 11.16 7.97 31.84 0.00 20.29 43.50 232 100] 78
Vert. 192.860 |QP 27.50 16.26 8.85 31.77 0.00 20.84 43.50 22,6 100| 309
Vert. 499.383 [QP 21.70 17.76 7.91 31.59 0.00 15.78 46.00 30.2 100] 129
Vert. 863.960 |QP 35.80 21.79 9.67 31.03 0.00 36.23 46.00 9.7 125 287
Vert. 5350.000 |[PK 44.81 31.79 16.47 3727 245 58.25 73.90 15.7 147, 124
Vert. 15720.000 |PK 48.31 38.58 11.99 38.57 -9.54 50.77 73.90 23.1 100] 0
Vert. 20960.000 |PK 47.77 40.22 8.85 45.74 -9.54 41.56 73.90 323 100] 0
Vert. 5350.000 AV 31.98 31.79 16.47 3727 245 45.42 53.90 85 147 124(VBW 10Hz
Vert. 15720.000 |AV 35.62 38.58 11.99 38.57 -9.54 38.08 53.90 15.8 100] 0|VBW 10Hz
Vert. 20960.000 |AV 36.41 40.22 8.85 45.74 -9.54 30.20 53.90 23.7 100 0[VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector [ Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10480.000 |PK 46.20 39.84 9.17 38.60 245 59.06 -36.14 -27.00 9.1 182 112
Vert. 10480.000 |PK 46.97 39.84 9.17 38.60 245 59.83 -35.37 -27.00 8.4 201 104]

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10" ( Electric Field Strength [dBuV/m]/20)* 10" (-6) * Distance:3[m] ) 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz-40 GHz : 20log (1.0 m/3.0m) = -9.54 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
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Test place
Report No.
Date

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2
May 19, 2017

Temperature / Humidity 24 deg. C/51 % RH

Engineer
Mode

Hiroyuki Morikawa
Tx 11a 5240 MHz

Horizontal

Restricted-band band-edge Plot
3 Agilent R T
Ref 109.2 dBpY Atten 20 dB
#EmiPk
Log *
18
dB/

#LgAv

=

Vi $2 L\‘
V3 FC
£ VR "'
FTun
Swp
Center 5.356 80 GHz Span 220 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
3 Agilent R T
Ref 110.3 dBpV Atten 20 dB
#EmiPk
Log *
10
dB/
|
#LgAv l
Vi $2 \\%
V3 FC
£ Petve R b o
FTun
Swp
Center 5.356 80 GHz Span 2268 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-20 5180 MHz

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

(* 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. 5150.000 [PK 44.58 31.65 16.31 37.17 245 57.82 73.90 16.1 136, 10
Hori. 15540.000 |PK 49.00 39.24 11.92 38.73 -9.54 51.89 73.90 220 100| 0|
Hori. 20720.000 |PK 47.54 40.21 8.76 45.55 -9.54 4142 73.90 324 100| 0|
Hori. 5150.000 [AV 32.09 31.65 16.31 37.17 245 4533 53.90 8.6 136 10| VBW 10Hz
Hori. 15540.000 |AV 36.14 39.24 11.92 38.73 -9.54 39.03 53.90 14.8 100 0] VBW 10Hz
Hori. 20720.000 |AV 36.45 40.21 8.76 45.55 -9.54 30.33 53.90 23.5 100 0] VBW 10Hz
Vert. 5150.000 [PK 4491 31.65 16.31 37.17 245 58.15 73.90 15.8 151 121
Vert. 15540.000 |PK 48.50 39.24 11.92 38.73 -9.54 51.39 73.90 225 100| 0|
Vert. 20720.000 |PK 48.80 40.21 8.76 45.55 -9.54 42.68 73.90 312 178 56
Vert. 5150.000 (AV 32.14 31.65 16.31 37.17 245 4538 53.90 85 151 121/ VBW 10Hz
Vert. 15540.000 |AV 36.36 39.24 11.92 38.73 -9.54 39.25 53.90 14.6 100 0] VBW 10Hz
Vert. 20720.000 |AV 35.56 40.21 8.76 45.55 -9.54 29.44 53.90 244 178 56| VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10360.000 |PK 46.42 39.61 9.13 38.69 245 58.92 -36.28 -27.00 9.3 182 116
Vert. 10360.000 |PK 46.02 39.61 9.13 38.69 2.45 58.52 -36.68 -27.00 9.7 211 110

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz - 40 GHz: 20log (1.0 m/3.0m)= -9.54 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

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2
May 19, 2017

Temperature / Humidity 24 deg. C/51 % RH

Engineer
Mode

Hiroyuki Morikawa
Tx 11n-20 5180 MHz

Horizontal
Restricted-band band-edge Plot
% Agilent R T
Ref 108.4 dBpd Atten 20 dB
#EmiPk
Log *
10
dB/
#LgAv
ul $2]
U3 FC ,»W‘/ \wm
£UF): N e
FTun
Swp
Center 5.156 80 GHz Span 1668 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
3 Agilent R T

Ref 110.5 dBpd Atten 20 dB
#EmiPk
Log *
10
dB/
#LgAv
ul $2] \m“‘
U3 FC
£ ¥ v ¥ SR A
FTun
Swp
Center 5.156 80 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-20 5220 MHz

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

(* 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. 15660.000 |PK 48.67 38.80 11.96 38.62 -9.54 51.27 73.90 226 10 0
Hori. 20880.000 |PK 46.88 40.22 8.82 45.67 -9.54 40.71 73.90 33.1 100] 0
Hori. 15660.000 |AV 36.22 38.80 11.96 38.62 -9.54 38.82 53.90 15.0 100] 0[VBW:10Hz
Hori. 20880.000 |AV 35.77 40.22 8.82 45.67 -9.54 29.60 53.90 243 100] 0[VBW:10Hz
Vert. 15660.000 |PK 48.97 38.80 11.96 38.62 -9.54 51.57 73.90 223 100] 0
Vert. 20880.000 |PK 48.19 40.22 8.82 45.67 -9.54 42.02 73.90 31.8 100| 0
Vert. 15660.000 |AV 35.70 38.80 11.96 38.62 -9.54 38.30 53.90 15.6 100] 0[VBW:10Hz
Vert. 20880.000 |AV 35.63 40.22 8.82 45.67 -9.54 29.46 53.90 244 100| 0[VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : | GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10440.000 |PK 46.95 39.77 9.16 38.63 245 59.70 -35.50 -27.00 85 183 117
Vert. 10440.000 |PK 46.82 39.77 9.16 38.63 245 59.57 -35.63 -27.00 8.6 192 107

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10" ( Electric Field Strength [dBuV/m]/20)* 10" (-6) * Distance:3[m] ) 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz-40 GHz : 20log (1.0 m/3.0m) = -9.54 dB

UL Japan, Inc.

Shonan EMC

Lab.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-20 5240 MHz

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

(* 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. 5350.000 [PK 4433 31.79 16.47 37.27 245 57.77 73.90 16.1 128 4
Hori. 15720.000 |PK 4837 38.58 11.99 38.57 -9.54 50.83 73.90 23.0 100| 0|
Hori. 20960.000 |PK 46.66 40.22 8.85 45.74 -9.54 40.45 73.90 334 100| 0|
Hori. 5350.000 [AV 32.01 31.79 16.47 37.27 245 4545 53.90 8.5 128 4| VBW 10Hz
Hori. 15720.000 |AV 35.70 38.58 11.99 38.57 -9.54 38.16 53.90 15.7 100 0] VBW 10Hz
Hori. 20960.000 |AV 35.02 40.22 8.85 45.74 -9.54 28.81 53.90 25.0 100 0] VBW 10Hz
Vert. 5350.000 [PK 44.58 31.79 16.47 37.27 245 58.02 73.90 159 132 128]
Vert. 15720.000 |PK 4827 38.58 11.99 38.57 -9.54 50.73 73.90 23.1 100| 0|
Vert. 20960.000 |PK 46.84 40.22 8.85 45.74 -9.54 40.63 73.90 332 100| 0|
Vert. 5350.000 (AV 31.91 31.79 16.47 37.27 245 4535 53.90 8.6 132 128 VBW 10Hz
Vert. 15720.000 |AV 35.52 38.58 11.99 38.57 -9.54 37.98 53.90 15.9 100 0] VBW 10Hz
Vert. 20960.000 |AV 35.50 40.22 8.85 45.74 -9.54 29.29 53.90 24.6 100 0] VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10480.000 |PK 46.83 39.84 9.17 38.60 245 59.69 -35.51 -27.00 85 167| 115
Vert. 10480.000 |PK 47.05 39.84 9.17 38.60 245 5991 -35.29 -27.00 8.3 200 106

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz - 40 GHz: 20log (1.0 m/3.0m)= -9.54 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

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11n-20 5240 MHz

Horizontal
Restricted-band band-edge Plot
i Agilent R T
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Restricted-band band-edge Plot
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Trace Green: Peak Plot
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* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11ac-20 5180 MHz

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

(* 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 5150.000|PK. 44.63 31.65 16.31 37.17] 245 57.92 73.90 16.0 135 10
Hori 15540.000|PK 48.51 39.24 11.92 38.73 -9.54 51.40 73.90 225 100| 0|
Hori 20720.000|PK 47.29) 40.21 8.76 45.55 -9.54 41.17, 73.90 32.7 100| 0|
Hori 5150.000|AV 32.07, 31.65 16.31 37.17] 245 45.31 53.90] 8.6 135 10{ VBW 10Hz
Hori 15540.000|AV 35.39 39.24 11.92 38.73 -9.54 38.28 53.90 15.6] 100| 0[VBW 10Hz
Hori 20720.000|AV 3543 40.21 8.76 45.55 -9.54 29.31 53.90 245 100| 0[VBW 10Hz
Vert. 5150.000|PK 45.53 31.65 16.31 3717 245 58.77 73.90 15.1 166| 130]
Vert. 15540.000|PK 48.90) 39.24 11.92 38.73 -9.54 51.79 73.90 221 100| 0|
Vert. 20720.000|PK 47.52] 40.21 8.76 45.55 -9.54 41.40 73.90 325 150] 65
Vert. 5150.000|AV 3212 31.65 16.31 3717 245 45.36) 53.90 85 166 130[ VBW 10Hz
Vert. 15540.000|AV 35.89 39.24 11.92 38.73 -9.54 38.78 53.90 15.1 100| 0[VBW 10Hz
Vert. 20720.000|AV 35.05 40.21 8.76 45.55 -9.54 28.93 53.90 24.9 150| 65| VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10360.000|PK 46.63 39.61 9.13 38.69) 245 59.13 -36.07 -27.00, 9.1 164 111
Vert. 10360.000|PK 46.36) 39.61 9.13 38.69 245 58.86 -36.34 -27.00 9.3 216) 110

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz - 40 GHz: 20log (1.0 m/3.0m)= -9.54 dB
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Report No.
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Engineer

Mode
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Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 1
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24 deg. C/51 % RH
Hiroyuki Morikawa

Tx 11ac-20 5180 MHz

Horizontal
Restricted-band band-edge Plot
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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

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11ac-20 5220 MHz

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

(* 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. 15660.000]PK 48.54 38.80 11.96 38.62 -9.54 51.14 73.90 227 10 0
Hori. 20880.000|PK 46.46, 40.22] 8.82 45.67, -9.54 40.29] 73.90 33.6 100] 0
Hori. 15660.000|AV 35.56 38.80 11.96 38.62 -9.54 38.16 53.90 15.7 100] 0[VBW:10Hz
Hori. 20880.000|AV 3548 40.22] 8.82 45.67 -9.54 29.31 53.90 24.5 100] 0[VBW:10Hz
Vert. 15660.000|PK 48.39) 38.80 11.96 38.62 -9.54 50.99 73.90 229 100] 0
Vert. 20880.000|PK 46.81 40.22] 8.82 45.67 -9.54 40.64 73.90 332 100] 0
Vert. 15660.000|AV 3545 38.80 11.96 38.62 -9.54 38.05 53.90 158 100] 0[VBW:10Hz
Vert. 20880.000|AV 3543 40.22] 8.82 45.67, -9.54 29.26) 53.90 24.6 100| 0[VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10440.000|PK 4743 39.77 9.16 38.63 245 60.18 -35.02 -27.00 8.0 165 116
Vert. 10440.000]PK 47.02] 39.77 9.16 38.63 245 59.77 -3543 -27.00 8.4 211 107

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

Distance factor: 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz- 40 GHz: 20log (1.0 m/ 3.0 m) = -9.54 dB

UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11ac-20 5240 MHz

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

(* 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. 5350.000| PK 45.07 31.79 16.47 3727 245 58.51 73.90 15.4 124 1
Hori 15720.000|PK 47.48] 38.58 11.99 38.57 -9.54 49.94 73.90 239 100| 0|
Hori 20960.000|PK 48.03 40.22] 8.85 45.74 -9.54 41.82 73.90 32.0 151 78
Hori. 5350.000|AV 31.89 31.79 16.47 3727 245 4533 53.90 8.6 124 1| VBW:10Hz
Hori 15720.000|AV 36.56 38.58 11.99 38.57 -9.54 39.02 53.90 14.8 100| 0[VBW:10Hz
Hori 20960.000|AV 35.01 40.22] 8.85 45.74 -9.54 28.80) 53.90 25.1 151 78| VBW :10Hz
Vert. 5350.000| PK 44.42 31.79 16.47 3727 245 57.86 73.90 16.0 151 122]
Vert. 15720.000|PK 48.80) 38.58 11.99 38.57 -9.54 51.26 73.90 22,6 100| 0|
Vert. 20960.000|PK 47.79) 40.22] 8.85 45.74 -9.54 41.58 73.90 323 187| 81
Vert. 5350.000|AV 31.83 31.79 16.47 3727 245 45.27 53.90 8.6 151 122| VBW:10Hz
Vert. 15720.000|AV 35.39 38.58 11.99 38.57 -9.54 37.85 53.90 16.0] 100| 0[ VBW:10Hz
Vert. 20960.000|AV 3532 40.22] 8.85 45.74 -9.54 29.11 53.90 24.7 187| 81| VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m)= -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10480.000|PK 4733 39.84 9.17 38.60 245 60.19 -35.01 -27.00 8.0 163 116
Vert. 10480.000|PK 47.01 39.84 9.17 38.60 245 59.87 -35.33 -27.00 83 205 112

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20)* 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

Distance factor: 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz- 40 GHz: 20log (1.0 m/ 3.0 m)= -9.54 dB
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Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11ac-20 5240 MHz
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Restricted-band band-edge Plot
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Trace Green: Peak Plot
Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot
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Center 5,358 08 GHz Span 228 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sreen 1.04 ms (1201 pts)

Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-40 5190 MHz

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

(* 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. 5150.000 [PK 45.84 31.65 16.31 37.17 245 59.08 73.90 14.8 150) 10
Hori. 15570.000 |PK 48.55 39.13 11.94 38.71 -9.54 51.37 73.90 225 100| 0|
Hori. 20760.000 |PK 48.15 40.21 8.78 45.58 -9.54 42.02 73.90 31.8 100| 0|
Hori. 5150.000 [AV 33.04 31.65 16.31 37.17 245 46.28 53.90 7.6 150 10| VBW 10Hz
Hori. 15570.000 |AV 35.87 39.13 11.94 38.71 -9.54 38.69 53.90 15.2 100| 0] VBW 10Hz
Hori. 20760.000 |AV 35.45 40.21 8.78 45.58 -9.54 29.32 53.90 24.5 100| 0] VBW 10Hz
Vert. 5150.000 [PK 45.53 31.65 16.31 37.17 245 58.77 73.90 15.1 153 121
Vert. 15570.000 |PK 48.69 39.13 11.94 38.71 -9.54 51.51 73.90 223 100| 0|
Vert. 20760.000 |PK 47.75 40.21 8.78 45.58 -9.54 41.62 73.90 322 100| 0|
Vert. 5150.000 (AV 3322 31.65 16.31 37.17 245 46.46 53.90 7.4 153 121/ VBW 10Hz
Vert. 15570.000 |AV 35.66 39.13 11.94 38.71 -9.54 38.48 53.90 154 100| 0] VBW 10Hz
Vert. 20760.000 |AV 35.64 40.21 8.78 45.58 -9.54 29.51 53.90 24.3 100| 0] VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10380.000 |PK 46.84 39.65 9.12 38.67 245 59.39 -35.81 -27.00 8.8 166 116
Vert. 10380.000 |PK 46.87 39.65 9.12 38.67 245 59.42 -35.78 -27.00 8.8 206) 113

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

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

*The 4th harmonic was not seen so the result was its base noise level.

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz-40 GHz : 20log (1.0m/3.0m)= -9.54 dB
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Hiroyuki Morikawa

Tx 11n-40 5190 MHz

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

Vertical
Restricted-band band-edge Plot
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Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-40 5230 MHz

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

(* 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. 5350.000 [PK 44.36 31.79 16.47 37.27 245 57.80 73.90 16.1 128 8]
Hori 15690.000 |PK 48.61 38.69 11.98 38.60 -9.54 51.14 73.90 227 100| 0|
Hori 20920.000 |PK 46.82 40.22 8.84 45.71 -9.54 40.63 73.90 332 100| 0|
Hori. 5350.000 (AV 31.89 31.79 16.47 37.27 245 4533 53.90 8.6 128 8| VBW 10Hz
Hori 15690.000 |AV 3535 38.69 11.98 38.60 -9.54 37.88 53.90 16.0 100| 0[VBW 10Hz
Hori 20920.000 |AV 35.45 40.22 8.84 45.71 -9.54 29.26 53.90 24.6 100 0[VBW 10Hz
Vert. 5350.000 [PK 43.69 31.79 16.47 37.27 245 57.13 73.90 16.8 174 132]
Vert. 15690.000 |PK 48.45 38.69 11.98 38.60 -9.54 50.98 73.90 229 100| 0|
Vert. 20920.000 |PK 47.90 40.22 8.84 45.71 -9.54 41.71 73.90 32.1 100| 0|
Vert. 5350.000 (AV 31.92 31.79 16.47 37.27 245 4536 53.90 85 174 132| VBW 10Hz
Vert. 15690.000 |AV 3524 38.69 11.98 38.60 -9.54 37.77 53.90 16.1 100| 0[VBW 10Hz
Vert. 20920.000 |AV 35.04 40.22 8.84 45.71 -9.54 28.85 53.90 25.0 100 0| VBW 10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m)= -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10460.000|PK 46.64 39.80 9.16 38.61 245 59.44 -35.76 -27.00 8.8 163 112
Vert. 10460.000|PK 47.12] 39.80 9.16 38.61 245 59.92 -35.28 -27.00 8.3 203 108

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20)* 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

Distance factor: 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz- 40 GHz: 20log (1.0 m/ 3.0 m)= -9.54 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

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11n-40 5230 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T

Ref 164.8 dBpY Atten 18 dB
#EmiPk
Log x
18
dB/
#LgAy
[Ty ‘mﬁ’rww
U3 FC e e e B e s e
£ 7
FTun
Swp
Center 5.350 @ GHz Span 246 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)

Trace Green: Peak Plot

Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot

i Agilent R T
Ref 186.1 dBpY Atten 108 dB
#EmiPk
Log *
18
dB/
#LgAy
u sz I
V3 FC 0 P g bl i AN ALl
£ T oy
FTun
Swp
Center 5.350 @ GHz Span 248 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/ 47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11ac-40 5190 MHz

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

(* 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. 5150.000|PK. 45.99 31.65 16.31 37.17] 245 59.23 73.90] 14.7 151 11
Hori. 15570.000|PK 48.93 39.13 11.94 38.71 -9.54 51.75 73.90 221 100| 0|
Hori. 20760.000|PK 47.84 40.21 8.78 45.58 -9.54 41.71 73.90 32.1 100| 0|
Hori. 5150.000|AV 33.00] 31.65 16.31 37.17] 245 46.24 53.90] 77 151 11{VBW:10Hz
Hori. 15570.000|AV 36.02 39.13 11.94 38.71 -9.54 38.84 53.90 15.0] 100| 0[VBW:10Hz
Hori. 20760.000|AV 3552 40.21 8.78 45.58 -9.54 29.39] 53.90 245 100| 0[ VBW:10Hz
Vert. 5150.000| PK 47.07 31.65 16.31 3717 245 60.31 73.90 13.6 158 126
Vert. 15570.000|PK 48.74 39.13 11.94 38.71 -9.54 51.56 73.90 223 100| 0|
Vert. 20760.000|PK 48.72] 40.21 8.78 45.58 -9.54 42.59) 73.90 313 100| 0|
Vert. 5150.000|AV 33.35 31.65 16.31 3717 245 46.59) 53.90 73 158 126/ VBW:10Hz
Vert. 15570.000|AV 35.65 39.13 11.94 38.71 -9.54 38.47 53.90 15.4] 100| 0[ VBW:10Hz
Vert. 20760.000|AV 36.02 40.21 8.78 45.58 -9.54 29.89) 53.90 24.0 100| 0] VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10380.000 |PK 46.93 39.65 9.12 38.67 245 59.48 -35.72 -27.00 87 122] 110
Vert. 10380.000 |PK 47.04 39.65 9.12 38.67 245 59.59 -35.61 -27.00 8.6 205 106

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB

13 GHz-40 GHz : 20log (1.0m/3.0m)= -9.54 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

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11ac-40 5190 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T
Ref 104.1 dBpY Atten 18 dB
#EmiPk
Log *
19
dB/
i
#LgAy !
V1§52 ’ .A‘l
V3 FC .\.MM
£ "
FTun
Stp
Center 5.156 80 GHz Span 186 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

Vertical
Restricted-band band-edge Plot
i Agilent R T

Ref 165.4 dBpY Atten 18 dB
#EmiPk
Log *
19
dB/

[MW papreedry
#LgAy j
u o2 A
Y3 FC M
£0H):
FTun
Swp
Center 5.158 98 GHz Span 188 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 1.84 ms (1261 pts)

Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11n-40 5230 MHz

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

(* 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. 5350.000{ PK 44.59) 31.79 16.47 3727 245 58.03 73.90 159 132 11
Hori 15690.000|PK 48.69) 38.69 11.98 38.60 -9.54 51.22 73.90 22,6 100| 0|
Hori 20920.000|PK 47.84 40.22] 8.84 45.71 -9.54 41.65 73.90 322 100| 0|
Hori. 5350.000|AV 31.91 31.79 16.47 3727 245 4535 53.90 8.6 132 11| VBW:10Hz
Hori 15690.000|AV 36.02 38.69 11.98 38.60 -9.54 38.55 53.90 153 100| 0[VBW:10Hz
Hori 20920.000|AV 3552 40.22] 8.84 45.71 -9.54 29.33 53.90 245 100| 0| VBW:10Hz
Vert. 5350.000| PK 45.26) 31.79 16.47 3727 245 58.70 73.90 152 148 124
Vert. 15690.000|PK 49.06) 38.69 11.98 38.60 -9.54 51.59 73.90 223 100| 0|
Vert. 20920.000|PK 47.30, 40.22] 8.84 45.71 -9.54 41.11 73.90 32.7 100| 0|
Vert. 5350.000|AV 31.87 31.79 16.47 3727 245 4531 53.90 8.6 148 124/ VBW:10Hz
Vert. 15690.000|AV 36.02 38.69 11.98 38.60 -9.54 38.55 53.90 153 100| 0[ VBW:10Hz
Vert. 20920.000|AV 3542 40.22] 8.84 45.71 -9.54 29.23 53.90 24.6 100| 0| VBW:10Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10460.000|PK 46.94 39.80 9.16 38.61 245 59.74 -35.46 -27.00 85 133 110
Vert. 10460.000|PK 47.03 39.80 9.16 38.61 245 59.83 -35.37 -27.00 8.4 207, 104

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cab

Distance factor : 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m) = 2.45dB
13 GHz- 40 GHz : 20log (1.0 m/ 3.0 m)= -9.54 dB

e+(Attenuator or Filter)(below 18 GHz)
Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

- Gain(Amprifier) + Distance factor

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Report No.

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11n-40 5230 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T
Ref 1@5.5 dBpY Atten 18 dB
#EmiPk
Log *
18
dB/

-

#LgAy
[Ty
R [ o™ T PPV T AR MUY PRI PV AV
L
£ e ¥
FTun
Swp
Center 5.350 @ GHz Span 246 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)
Trace Green: Peak Plot
Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot
i Agilent R T
Ref 185.6 dBpY Atten 108 dB
#EmiPk
Log *
18
dB/

f""'"‘\
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£ Y .

FTun

Swp

Center 5.350 @ GHz Span 248 MHz

#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green: Peak 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.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 19, 2017 May 20, 2017 May 21, 2017 May 23,2017
Temperature / Humidity 24 deg. C/51 % RH 23 deg. C/47 % RH 24 deg. C/47 % RH 23 deg. C/45 % RH
Engineer Hiroyuki Morikawa Yosuke Ishikawa Kazutaka Takeyama Hikaru Shirasawa
(1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz) (26.5 GHz-40 GHz)
Mode Tx 11ac-80 5210 MHz

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

(* 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. 5150.000{PK 46.78] 31.65 1631 3717 245 60.02 73.90 13.9 133 10
Hori. 5350.000|PK 44.60 31.79) 16.47 37.27, 245 58.04 73.90) 15.9 133 10
Hori. 15630.000| PK 47.59 3891 11.96 38.65 -9.54 50.27, 73.90) 23.6 100 0
Hori. 20840.000{ PK 4777 40.22 8.81 45.64 -9.54 41.62 73.90) 322 100 0
Hori. 5150.000|AV 35.72] 31.65 1631 37.17, 245 48.96 53.90] 4.9 133 10[VBW 4.3kHz
Hori. 5350.000|AV 34.27, 31.79) 16.47 37.27, 245 4171 53.90] 6.2 133 10| VBW 4.3kHz
Hori. 15630.000{AV 36.20) 3891 11.96 38.65 -9.54 38.88 53.90) 15.0 100] 0| VBW 4.3kHz
Hori. 20840.000|AV 3572 40.22] 8.81 45.64 -9.54 29.57 53.90 243 100] 0| VBW 4.3kHz
Vert. 5150.000|PK 47.20 31.65 1631 37.17, 245 60.44 73.90) 13.5 148 135
Vert. 5350.000|PK 44.50 31.79) 16.47 37.27, 245 57.94 73.90) 16.0 148 135
Vert. 15630.000]PK 48.81 3891 11.96) 38.65 -9.54 51.49 73.90 224 100] 0
Vert. 20840.000{ PK 47.62 40.22 8.81 45.64 -9.54 4147 73.90] 324 100 0
Vert. 5150.000|AV 36.44 31.65 16.31 37.17, 245 49.68 53.90) 42 148] 135(VBW 4.3kHz
Vert. 5350.000|AV 34.96 31.79 16.47 3727 245 48.40, 53.90 55 148] 135|VBW 4.3kHz
Vert. 15630.000{AV 36.52] 3891 11.96 38.65 -9.54 39.20) 53.90] 14.7 100 0|VBW 4.3kHz
Vert. 20840.000{AV 35.59] 40.22 8.81 45.64 -9.54 29.44 53.90] 244 100 0| VBW 4.3kHz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
(Calculation) (above 1GHz Outside of the restricted band)
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector [ Reading Ant.Fac. Loss Gain Distance Result  [Result (EIRP Limit Margin | Height | Angle | Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] [dBm] [dBm] [dB] [cm] [deg.]
Hori. 10420.000{ PK 47.12 39.73 9.14 38.64 245 59.80] -35.40 -27.00 8.4 153 115
Vert. 10420.000{ PK 47.32 39.73 9.14 38.64 245 60.00] -35.20 -27.00 8.2 204 112
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor

Resrult(EIRP[dBm])=10*LOG (({ 10~ ( Electric Field Strength [dBuV/m]/20) * 10~ (-6) * Distance:3[m] )~ 2 } /30) *10"3)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*The 4th harmonic was not seen so the result was its base noise level.

Distance factor: 1 GHz- 13 GHz: 20log (3.98 m/ 3.0 m)= 2.45dB
13 GHz-40 GHz: 20log (1.0 m/3.0m)= -9.54 dB

UL Japan, Inc.

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

Temperature / Humidity
Engineer
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Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11n-40 5230 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T
Ref 162.9 dBpY Atten 10 dB
#EmiPk
Log *
10
dB/
#LgAy {
Vi $2
V3 FC
£(f):
FTun
Stp
Center 5.156 80 GHz Span 206 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

Vertical
Restricted-band band-edge Plot
i Agilent R T
Ref 164 dBpY Atten 18 dB
#EmiPk
Log *
19
dB/
#LgAy {
W1l 82
Y3 FC
" ]
£(F): -
FTun
Swp
Center 5.158 98 GHz Span 208 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 1.84 ms (1261 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

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

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
11640275S-C-R2

May 19, 2017

24 deg. C/51 % RH

Hiroyuki Morikawa

Tx 11n-40 5230 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T
Ref 162.8 dBpY Atten 18 dB
#EmiPk
Log x
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dB/
#LgAy ‘
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FTun
Swp
Center 5.356 80 GHz Span 2568 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)
Trace Green: Peak Plot
Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot
i Agilent R T
Ref 163.7 dBpY Atten 108 dB
#EmiPk
Log *
18
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#LgAy ‘
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£
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Swp
Center 5,358 08 GHz Span 288 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts)
Trace Green: Peak Plot
Trace Purple: Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
(Plot data, Worst case)
Test place Shonan EMC Lab. No.2 and 3 Semi Anechoic Chamber
Test Place(AC No) 2AC 3AC 3AC 3AC 2AC
Report No. 11640275S-C-R2
Date May 25, 2017 May 19, 2017 May 20, 2017 May 21, 2017 May 23, 2017
Temperature / Humidity 24 deg. C/49 % RH 24 deg. C/51 % RH 23 deg.C/47%RH 24 deg. C/47 % RH
Engineer Hikaru Shirasawa Hiroyuki Morikawa  Yosuke Ishikawa Kazutaka Takeyama  Hikaru Shirasawa
(30 MHz-1 GHz) (1 GHz-6.4 GHz) (6.4 GHz-13 GHz) (13 GHz-26.5 GHz)
Mode Tx 11a 5240 MHz
80
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60 %) ——QPLimit
§ 50 | | . | = ———PK Limit
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aa) 4‘_'— b _ .
S, 40 — R AR O Hori/QP
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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

23 deg. C /45 % RH

(26.5 GHz-40 GHz)
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Radiated Spurious Emission

Test place Shonan EMC Lab. 3 Semi Anechoic Chamber
Date June 25, 2017
Temperature / Humidity 23 deg. C/ 60 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11a 5180 MHz, with DHS Hopping

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

(* 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. 5150.000{ PK 54.18 31.70 16.48 3717 245 67.64 73.90 6.2 115 27

Hori. 5150.000|AV 30.62 31.70 16.48 37.17 245 44.08 53.90 9.8 115 27]VBW:10 Hz

Vert. 5150.000|PK 50.32 31.70 16.48 37.17 245 63.78 73.90 10.1 152 123

Vert. 5150.000|AV 30.70 31.70 16.48 37.17 245 44.16) 53.90 9.7 152 123| VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

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

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 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
Date

Radiated Spurious Emission

Shonan EMC Lab. No.2 Semi Anechoic Chamber
June 25, 2017

Temperature / Humidity 23 deg. C/ 60 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-6.4 GHz)
Tx 11a 5180 MHz, with DHS Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 1858.4 dBpV Atten 26 dB
#EmiPk
Log *
16
dB/
| \
#LgAv \
b s R A M/ \\.m.
U3 FC[yfAHP R PR T T
£ihx A R
FTun
Swp
Center 5.150 @0 GHz Span 108 MHz
#Res BN (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 R T
Ref 189.3 dBpY Atten 26 dB
#EmiPk
Lag *
18
dB/

|

W1 52 .MI t\\ﬂ.hu

e LT RWIIR TN TN IO R T ’.‘*.F%.‘-V"'M T
£hy [ o "

FTun

Swp

Center 5158 89 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Test place

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 25, 2017
23 deg. C/ 60 % RH

Yosuke Ishikawa
(1 GHz-6.4 GHz)

June 28, 2017
25 deg. C/61 % RH 24 deg. C/48 % RH
Yosuke Ishikawa

(6.4 GHz-18 GHz)

Tx 11a 5240 MHz, with DH5 Hopping

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

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

June 29, 2017

Yosuke Ishikawa
(18 GHz-40 GHz)
(30 MHz-1000 MHz)

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

*The 4th harmonic was not seen so the result was its base noise level.
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.45 dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

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. 827.965|QP 28.80 20.96, 10.81 31.33 0.00 29.24 46.00] 16.7 100] 15

Hori. 863.966|QP 37.40 2145 10.93 31.14 0.00 38.64 46.00) 73 100| 121

Hori. 971.960|QP 29.90 2215 11.27 30.31 0.00 33.01 53.90 20.8 156 241

Hori 5350.000|PK 46.26) 31.94 16.67 3727 245 60.05 73.90 13.8 161 1

Hori 10480.000|PK 45.32] 39.84 9.41 38.60 245 58.42 73.90 15.4] 100| 112]

Hori. 15720.000]PK 46.26, 38.58 11.98 38.57 -9.54 48.71 73.90 25.1 100 0]

Hori 5350.000|AV 30.86 31.94 16.67 3727 245 44.65 53.90 9.2 161 1|VBW:10 Hz

Hori 10480.000|AV 37.02 39.84 9.41 38.60 245 50.12 53.90 37 100] 112/ VBW:10 Hz

Hori. 15720.000|AV 33.15 38.58 11.98 38.57 -9.54 35.60 53.90 183 100 0[VBW:10 Hz

Vert. 42.156|QP 27.90 13.43 6.86 32.12 0.00 16.07 40.00| 239 100| 117]

Vert. 47.018|QP 28.20 11.65 6.94 3212 0.00 14.67 40.00] 253 100] 285

Vert. 51.727|QP 30.40 10.22 6.95 3212 0.00 15.45 40.00] 24.5 100 203

Vert. 123.738|QP 27.70 13.11 7.45 32.06 0.00 16.20 43.50) 273 100| 84

Vert. 191.909|QP 30.70 16.25 7.97 32.00 0.00 2292 43.50] 20.5 100] 313

Vert. 863.960(QP 36.60 21.45 10.93 31.14 0.00 37.84 46.00) 8.1 106 233

Vert. 5350.000|PK 44.46) 31.94 16.67 3727 245 58.25 73.90 15.6] 140] 123

Vert. 10480.000|PK 47.59) 39.84 9.41 38.60 245 60.69 73.90 132 232 107|

Vert. 15720.000|PK 44.79) 38.58 11.98 38.57 -9.54 47.24 73.90 26.6 100 0]

Vert. 5350.000|AV 31.52 31.94 16.67 3727 245 45.31 53.90 85 140] 123|VBW:10 Hz

Vert. 10480.000|AV 37.39 39.84 9.41 38.60 245 50.49 53.90 34 232 107/ VBW:10 Hz

Vert. 15720.000|AV 33.04 38.58 11.98 38.57 -9.54 35.49 53.90 18.4 100 0] VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance 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
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 25, 2017

23 deg. C/ 60 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11a 5240 MHz, with DHS Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 189.2 dBpV Atten 26 dB
#EmiPk
Log *
16
dB/
#LgAv l‘k
Y1 52 , | . 1
Vi FC R o T AR o i
£ hae i T N Nl
FTun
Swp
Center 5.350 @0 GHz Span 220 MHz
#Res BN (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 R T
Ref 116.3 dBpY Atten 26 dB
#EmiPk
Log *
18
dB/
::\\
#LgAv l\
V1 352 m‘ .
v3 FC \x TR N TRY W MW TN WSS | PO DTN (Y R
£ e AR By S e
FTun
Swp
Center 5.358 00 GHz Span 226 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11n-20 5180 MHz, with DH5 Hopping

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

(* 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. 5150.000{ PK 51.58 31.70 16.48 3717 245 65.04 73.90 88 150 359

Hori. 5150.000|AV 30.25 31.70 16.48 37.17 245 43.71 53.90 10.1 150] 359]VBW:10 Hz

Vert. 5150.000|PK 53.21 31.70 16.48 37.17 245 66.67 73.90 72 104] 115

Vert. 5150.000|AV 30.20 31.70 16.48 37.17 245 43.66) 53.90 10.2 104] 115|VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB

13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 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
Date

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

Temperature / Humidity 23 deg. C/ 58 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-6.4 GHz)
Tx 11n-20 5180 MHz, with DH5 Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Rof 108.1 dBuY Atten 26 dB
WEmiPk
Log *
18
dB/
(o M““\\
" T
" os2 ‘ "
el e e e -~y Y]
gitx : ==
FTun
Swp
Center 5.150 @0 GHz Span 108 MHz
#Res BN (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 R T
Ref 110.5 dBp Aitten 28 dB
#EmiPk
Log *
10
dB/
/

#LgAv
s ‘ +Mf' \\1 "
3 chu“m.;l# l‘u;:ll;"wln“ TP | TAVTNN Y W TR w
i [ : ; e T
FTun
Swp
Center 5158 89 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Test place
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/58 % RH
Yosuke Ishikawa
(1 GHz-6.4 GHz)

Tx 11n-20 5240 MHz, with DH5 Hopping

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

(* 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. 5350.000|PK 43.25 31.94 16.67 3727 245 57.04 73.90 16.8 179 359)

Hori. 5350.000|AV 31.33 31.94 16.67 37.27 245 45.12 53.90] 8.7 179 359 VBW:10 Hz

Vert. 5350.000|PK 4431 31.94 16.67 3727 245 58.10 73.90 15.8 109) 359)

Vert. 5350.000|AV 3121 31.94 16.67 3727 245 45.00 53.90 8.9 109) 359| VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB

- Gain(Amprifier) + Distance 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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Test place
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11n-20 5240 MHz, with DH5 Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ret 109.9 dBpV Atten 26 dB
#EmiPk
Log *
16
dB/
#LgAv h
Y1 52 \\n .
v3 FC \‘:‘ syt VA A s TSl A
£ o H e T i
FTun
Swp
Center 5.350 @0 GHz Span 220 MHz
#Res BN (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 R T
Ref 189.9 dBpY Atten 26 dB
#EmiPk
Log *
18
dB/
m\
#LgAv \\
Y1 52 .
¥ R T e R T YT T
£010: = F e G e e 2
FTun
Swp
Center 5.358 00 GHz Span 226 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11ac-20 5180 MHz, with DH5 Hopping

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

(* 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. 5150.000{ PK 53.73 31.70 16.48 3717 245 67.19 73.90 6.7 167 2]

Hori. 5150.000|AV 30.43 31.70 16.48 37.17 245 43.89) 53.90 10.0] 167 2| VBW:10 Hz

Vert. 5150.000|PK 5271 31.70 16.48 37.17 245 66.17 73.90 7.7 127| 128]

Vert. 5150.000|AV 30.68 31.70 16.48 37.17 245 44.14 53.90 9.7 127| 128 VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

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

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 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
Date

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

Temperature / Humidity 23 deg. C/ 58 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-6.4 GHz)
Tx 11ac-20 5180 MHz, with DH5 Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 108 dBpY Atten 20 dB
#EmiPk
Log *
16
dB/

o |

#LgAv \I

s \‘Um
R R S S e S fo]
I A . o
£
FTun
Swp
Center 5.150 @0 GHz Span 108 MHz
#Res BN (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 R T
Ref 108.8 dBpY Atten 20 dB
#EmiPk
Lag *
18
dB/
#LgAv
W1 s2 | o .
U3 FC T TR e o L

i i - et
£0fn i o N "
FTun
Swp
Center 5.150 89 GHz Span 108 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11ac-20 5240 MHz, with DH5 Hopping
(below 1GHz and above 1GHz Inside of the restricted band)
(* 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. 5350.000| PK 4427 31.94 16.67 3727 245 58.06) 73.90) 158 118 358
Hori. 5350.000|AV 31.55 31.94 16.67) 3727 245 4534 53.90 85 118 358/ VBW:10 Hz
Vert. 5350.000{PK .67 31.94 16.67) 3727 245 57.46, 73.90 164 119 134
Vert. 5350.000|AV 31.57 31.94 16.67 3727 245 4536 53.90) 8.5 119 134/ VBW:10 Hz
Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

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

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB

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
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa
(1 GHz-6.4 GHz)
Tx 11ac-20 5240 MHz, with DH5 Hopping

Horizontal

Restricted-band band-edge Plot

% Agilent

Ref 109.2 dBpY

Atten 20 dB

R T

#EmiPk
Log

10
dB/

#LgAv

LI T YW A e

Vs . .
U3 FC gy

£
FTun

Swp

Center 5.350 @0 GHz
#Res BHW (CISPR) 1 MHz

#YBH 3 MHz

Span 220 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 109.6 dBpY Atten 26 dB
#EmiPk
Log *
18
dB/

)

wone|_|

W1 52

V3 FC "MWMW" T ol
M Ll b ] R {

P
LRl G

£010:
FTun

Swp

Center 5.350 80 GHz
#Res BHW (CISPR) 1 MH=z

#WBH 3 MHz

Span 226 MHz
Sweep 1.84 ms (1261 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11n-40 5190 MHz, with DH5 Hopping

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

(* 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. 5150.000{ PK 4741 31.70 16.48 3717 245 60.87 73.90 13.0 137 354

Hori. 5150.000|AV 3273 31.70 16.48 37.17 245 46.19) 53.90 7.7 137 354|VBW:10 Hz

Vert. 5150.000|PK 52.88 31.70 16.48 37.17 245 66.34 73.90 75 130] 122]

Vert. 5150.000|AV 32.87 31.70 16.48 37.17 245 46.33 53.90 75 130] 122| VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

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

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 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
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11n-40 5190 MHz, with DH5 Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 184.3 dBpV Atten 16 dB
#EmiPk
Log *
16
dB/
r,..m'hwwt\ Jra—Y
KMM panpertren]
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V3 FClr s et

£
FTun

Swp
Center 5.150 @0 GHz Span 108 MHz
#Res BN (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 R T
Ref 185.2 dBpY Atten 16 dB
#EmiPk
Log *
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dB/
ﬁwtw
#LgAy J“J/
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TERS Prown sy e e iy W

£010:
FTun

Swp
Center 5158 89 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Test place
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/58 % RH
Yosuke Ishikawa
(1 GHz-6.4 GHz)

Tx 11n-40 5230 MHz, with DH5 Hopping

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

(* 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. 5350.000|PK 44.10 31.94 16.67 3727 245 57.89 73.90 16.0 164 358]

Hori. 5350.000|AV 32,01 31.94 16.67 37.27 245 45.80 53.90] 8.1 164 358 VBW:10 Hz

Vert. 5350.000|PK 44.37 31.94 16.67 3727 245 58.16 73.90 15.7 111 135

Vert. 5350.000|AV 32.00 31.94 16.67 3727 245 45.79 53.90 8.1 111 135/ VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB

13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB

- Gain(Amprifier) + Distance 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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Test place
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11n-40 5230 MHz, with DH5 Hopping

Horizontal

Restricted-band band-edge Plot

¥ Agilent R T

Ref 104.8 dBpY Atten 10 dB
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Center 5.350 @ GHz Span 240 MHz
#Res BN (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

Vertical

4 Agilent

Restricted-band band-edge Plot
R T

Ref 106.1 dBpY Atten 16 dB
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Center 5.358 @ GHz Span 248 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11ac-40 5190 MHz, with DH5 Hopping

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

(* 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. 5150.000{ PK 47.87 31.70 16.48 3717 245 61.33 73.90 12.5 139 356

Hori. 5150.000|AV 31.86 31.70 16.48 37.17 245 4532 53.90 85 139] 356]VBW:10 Hz

Vert. 5150.000|PK 49.32] 31.70 16.48 37.17 245 62.78 73.90 11.1 176 136

Vert. 5150.000|AV 31.57 31.70 16.48 37.17 245 45.03 53.90 8.8 176 136/ VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

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

* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 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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: BBP-RR214

Test place
Date

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

Temperature / Humidity 23 deg. C/ 58 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-6.4 GHz)
Tx 11ac-40 5190 MHz, with DH5 Hopping

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 184.1 dBpV Atten 16 dB
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Log *
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FTun
Swp
Center 5.150 @0 GHz Span 108 MHz
#Res BN (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 R T
Ref 105.4 dBpY Atten 16 dB
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Log *
18
dB/

|

W1 52 I MJ"
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FTun
Swp
Center 5158 89 GHz Span 106 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11ac-40 5230 MHz, with DH5 Hopping

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

(* 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. 5350.000|PK. 44.31 31.94] 16.67 37.27 245 58.10 73.90 15.8 114 353

Hori. 5350.000|AV 31.86) 31.94 16.67 37.27 245 45.65 53.90 8.2] 114 353|VBW:10 Hz

Vert. 5350.000|PK 44.76 31.94 16.67 37.27 245 58.55 73.90 153 115 143

Vert. 5350.000|AV 32.03 31.94 16.67 37.27 2.45 45.82 53.90 8.0 115 143| VBW:10 Hz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45 dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 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

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11ac-40 5230 MHz, with DH5 Hopping

Horizontal

Restricted-band band-edge Plot
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Center 5.350 @ GHz
#Res BHW (CISPR) 1 MHz

Span 240 MHz
#UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

Vertical
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#Res BH (CISPR) 1 MHz

5.359 @ GHz Span 248 MHz

#YBH 3 MHz Sweep 1.84 ms (1261 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 :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 27, 2017
Temperature / Humidity 23 deg. C/58 % RH
Engineer Yosuke Ishikawa
(1 GHz-6.4 GHz)
Mode Tx 11ac-80 5210 MHz, with DH5 Hopping

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

(* 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. 5150.000|PK. 47.15 31.70] 16.48 37.17] 245 60.61 73.90) 132 174 3

Hori. 5350.000|PK 43.73 31.94 16.67 37.27, 245 57.52 73.90) 16.3 174 3

Hori. 5150.000|[AV 35.81 31.70] 16.48 37.17] 245 49.27 53.90] 46 174 3|VBW:4.3 kHz

Hori. 5350.000|AV 33.36) 31.94 16.67 37.27, 245 47.15 53.90] 6.7 174 3|VBW:4.3 kHz

Vert. 5150.000|PK 47.96 31.70] 16.48 37.17, 245 61.42 73.90) 124 162 163

Vert. 5350.000|PK 45.64 31.94 16.67 37.27, 245 59.43 73.90) 14.4 162 163

Vert. 5150.000|AV 35.55 31.70] 16.48 37.17] 245 49.01 53.90] 4.8 162 163| VBW 4.3 kHz

Vert. 5350.000|AV 33.85 31.94 16.67 37.27, 245 47.64 53.90] 6.2 162 163| VBW:4.3 kHz

Result [dBuV/m] = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(A mprifier) + Distance factor

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
* This mode was performed only band edges measurement
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45 dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 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
Date

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber

June 27, 2017

Temperature / Humidity 23 deg. C/ 58 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-6.4 GHz)

Tx 11ac-80 5210 MHz, with DH5 Hopping

Horizontal

Restricted-band band-edge Plot

¥ Agilent R T
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Center 5150 @8 GHz

Span 200 MHz

#Res BN (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
R T
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Ref 184 dBpY Atten 16 dB
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Swp

Center 5.150 89 GHz

Span 200 MHz

#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 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
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Test place
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 27, 2017

23 deg. C/ 58 % RH

Yosuke Ishikawa

(1 GHz-6.4 GHz)

Tx 11ac-80 5210 MHz, with DH5 Hopping

Horizontal

Restricted-band band-edge Plot
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Center 5.350 @0 GHz
#Res BHW (CISPR) 1 MHz

Span 280 MHz
#UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green: Peak Plot
Trace Purple: Average Plot

Vertical
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Center 5.350 80 GHz
#Res BHW (CISPR) 1 MH=z

Span 280 MHz
#YBH 3 MHz Sweep 1.84 ms (1261 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 :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. 3 Semi Anechoic Chamber
Date June 28, 2017
Temperature / Humidity 25 deg. C/ 61 % RH
Engineer Yosuke Ishikawa
(1 GHz-2.8 GHz)
Mode Tx DHS5 2402 MHz, with Tx 11a 5240 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 42.68 27.41 14.27 36.83 245 49.98 73.90 23.9 142 269

Hori. 2390.000{AV 30.99 27.41 14.27 36.83 245 38.29 53.90 15.6 142 269

Vert. 2390.000(PK 43.85 27.41 14.27 36.83 2.45 51.15 73.90 22.7 222 302

Vert. 2390.000|AV 31.33 2741 14.27 36.83 2.45 38.63 53.90 15.2 222 302

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
* This mode was performed only band edges measurement

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. 2402.000|PK 84.81 27.46 14.28 36.83 245 92.17 - -|Carrier

Hori. 2400.000|PK 34.15 27.45 14.27 36.83 245 41.49 72.17 30.7

Vert. 2402.000|PK 84.89 27.46 14.28 36.83 245 92.25 - -|Carrier

Vert. 2400.000|PK. 34.11 27.45 14.27 36.83 245 41.45 72.25 30.8

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401




Test report No. 1 11640275S-C-R2

Page :850f99
Issued date : August 2, 2017
FCCID : BBP-RR214

Test place

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 28, 2017

25deg. C/61 % RH

Yosuke Ishikawa

(1 GHz-2.8 GHz)

Tx DH5 2402 MHz, with Tx 11a 5240 MHz

Trace Purple : Average Plot

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Center 2.390 882 @ GHz Span 50 MHz | Center 2.390 088 @ GHz Span 58 MHz
#Res BH (CISPR) 1 MHz WUBH 3 MHz Sweep 1.067 ms (4901 pts) | wRes BH (CISPR) 120 kHz #VBH 388 kHz Sweep 5.867 ms (4801 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Center 2,390 060 @ GHz Span 59 MHz | Center 2.390 000 @ GHz Span 58 MHz
*Res BH (CISPR) 1 MHz WEH 3 MHz Sween 1.067 ms (4681 prs) | wRes BH (CISPR) 120 kHz WUBH 300 kHz Sween 5.867 ms (4061 pts)
Trace Green : Peak Plot 20dBc 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
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Radiated Spurious Emission
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 28, 2017 June 29, 2017
Temperature / Humidity 25 deg. C/61 % RH 24 deg. C/48 % RH
Engineer Yosuke Ishikawa Yosuke Ishikawa
(1 GHz-18 GHz) (18 GHz-40 GHz)
(30 MHz-1000 MHz)
Mode Tx DH5 2480 MHz, with Tx 11a 5240 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. 827.971|QP 28.50 20.96 10.81 31.33 0.00 28.94 46.00 17.0 100 58
Hori. 863.971|QP 35.70 21.45 10.93 31.14 0.00 36.94 46.00 9.0 100 128
Hori. 971.955|QP 28.80 22.15 11.27 30.31 0.00 31.91 53.90 21.9 143 236
Hori. 2483.500|PK 43.74 27.79 14.37 36.79 245 51.56 73.90 223 198 72
Hori. 4960.000|PK 42.85 31.45 16.76 37.07 245 56.44 73.90 17.4 100 0
Hori. 7440.000(PK 42.96 37.11 8.81 37.95 245 53.38 73.90 20.5 100 0
Hori. 9920.000|PK 44.01 38.87 9.89 38.87 2.45 56.35 73.90 17.5 100 0
Hori. 2483.500|AV 31.55 27.79 14.37 36.79 2.45 39.37 53.90 14.5 198 72
Hori. 4960.000{AV 31.52 31.45 16.76 37.07 2.45 45.11 53.90 8.7 100 0
Hori. 7440.000| AV 32.04 37.11 8.81 37.95 2.45 42.46 53.90 11.4 100 0
Hori. 9920.000{AV 33.05 38.87 9.89 38.87 245 45.39 53.90 8.5 100 0
Vert. 41.950{QP 31.20 13.51 6.86 32.12 0.00 19.45 40.00 20.5 100 149
Vert. 47.269(QP 31.40 11.57 6.94 32.12 0.00 17.79 40.00 222 100 282
Vert. 51.565|QP 32.00 10.26 6.94 32.12 0.00 17.08 40.00 229 100 188
Vert. 123.729(QP 27.30 13.11 7.45 32.06 0.00 15.80 43.50 27.7 100 107
Vert. 191.947|QP 30.70 16.25 7.97 32.00 0.00 22.92 43.50 20.5 100 323
Vert. 863.960(QP 35.60 21.45 10.93 31.14 0.00 36.84 46.00 9.1 100 242
Vert. 2483.500|PK 43.60 27.79 14.37 36.79 245 51.42 73.90 224 100 55
Vert. 4960.000|PK 42.84 31.45 16.76 37.07 245 56.43 73.90 17.4 100 0
Vert. 7440.000(PK 42.82 37.11 8.81 37.95 245 53.24 73.90 20.6 100 0
Vert. 9920.000|PK 44.30 38.87 9.89 38.87 2.45 56.64 73.90 17.2 100 0
Vert. 2483.500|AV 31.49 27.79 14.37 36.79 2.45 39.31 53.90 14.5 100 55
Vert. 4960.000{AV 31.50 31.45 16.76 37.07 2.45 45.09 53.90 8.8 100 0
Vert. 7440.000| AV 32.01 37.11 8.81 37.95 245 42.43 53.90 11.4 100 0
Vert. 9920.000|{AV 33.11 38.87 9.89 38.87 245 45.45 53.90 8.4 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.45 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time 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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Test place
Date

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 28, 2017

Temperature / Humidity 25 deg. C/61 % RH

Engineer

Mode

Yosuke Ishikawa
(1 GHz-2.8 GHz)
Tx DH5 2480 MHz, with Tx 11a 5240 MHz

Horizontal
Restricted-band band-edge Plot
[~ 3 Agilent R T
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Center 2.433 506 8 GHz Span 5@ MHz
#Res BW (CISPR) 1 MHz #WBH 3 MHz Sweep 1.867 ms (4001 pts)
Trace Green: Peak Plot
Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot
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Center 2,453 508 6 GHz Span 56 MHz
#Res BW (CISPR) 1 MHz #YBH 3 MHz Sweep 1.067 ms (4001 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
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date June 28, 2017
Temperature / Humidity 25 deg. C/ 61 % RH
Engineer Yosuke Ishikawa
(1 GHz-2.8 GHz)
Mode Tx 3-DHS 2402 MHz, with Tx 11a 5240 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 42.95 27.41 14.27 36.83 2.45 50.25 73.90 23.6 181 82

Hori. 2390.000|]AV 31.39 27.41 14.27 36.83 245 38.69 53.90 15.2 181 82

Vert. 2390.000|PK 43.57 27.41 14.27 36.83 245 50.87 73.90 23.0 243 85

Vert. 2390.000|AV 31.70 27.41 14.27 36.83 245 39.00 53.90 14.9 243 85

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
* This mode was performed only band edges measurement

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. 2402.000|PK 83.22 27.46 14.28 36.83 245 90.58 - -|Carrier

Hori. 2400.000|PK 33.78 27.45 14.27 36.83 245 41.12 70.58 29.5

Vert. 2402.000|PK 83.17 27.46 14.28 36.83 245 90.53 - -|Carrier

Vert. 2400.000|PK. 34.60 27.45 14.27 36.83 245 41.94 70.53 28.6

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.45dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 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

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 28, 2017

25deg. C/61 % RH

Yosuke Ishikawa

(1 GHz-2.8 GHz)

Tx 3-DH5 2402 MHz, with Tx 11a 5240 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
| Agilent R T [ = Agilent R T
Mkrl 2.402 175 @ GHz
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Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Center 2.390 008 @ GHz Span 50 MHz | Center 2.390 000 @ GHz Span 50 MHz

wRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.067 ms (4801 pts)

*Res BH (CISPR) 128 kHz

WVEH 388 kHz Sweep 5.867 ms (4001 pts)

Trace Green : Peak Plot

Trace Purple : Average Plot

20dBc 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
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Test place

Date

Temperature / Humidity

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 28, 2017
25 deg. C/61 % RH

Engineer Yosuke Ishikawa
(1 GHz-2.8 GHz)

Mode Tx 3-DHS5 2480 MHz, with Tx 11a 5240 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. 2483.500|PK 43.74 27.79 14.37 36.79 245 51.56 73.90 223 198 72
Hori. 2483.500|AV 31.55 27.79 14.37 36.79 245 39.37 53.90 14.5 198 72
Vert. 2483.500|PK 43.60 27.79 14.37 36.79 245 51.42 73.90 22.4 100 55
Vert. 2483.500|AV 31.49 27.79 14.37 36.79 245 39.31 53.90 145 100 55

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.45dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* These results have sufficient margin without taking account Dwell time factor.

* This mode was performed only band edges measurement

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
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

Shonan EMC Lab. No.3 Semi Anechoic Chamber
June 28, 2017

25deg. C/61 % RH

Yosuke Ishikawa

(1 GHz-2.8 GHz)

Tx 3-DH5 2480 MHz, with Tx 11a 5240 MHz

Horizontal
Restricted-band band-edge Plot
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Trace Green: Peak Plot
Trace Purple: Average Plot
Vertical
Restricted-band band-edge Plot
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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
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 11640275S-C-R2
Date May 22,2017
Temperature / Humidity 26 deg. C/44 % RH
Engineer Hikaru Shirasawa
Mode Tx 11a, 5240MHz, worst data mode MCS0
9 kHz-150 kHz 150 kHz-30 MHz
gilent RL i Agilent RL
Mkrl 9.2 kHz Mirl 448 kHz
Ref —4.47 dBm #Atten 28 dB -34.04 dBn Ref —4.47 dBn *Ateen 28 dB -74.59 dBn
#Peak #Peak
Log Log
16 18
dB/ 4B/
Offst Dffst
553 553
4B 4B
ol ol
278 270
dBm dBm
LgAy LgAw
s1og2 s1s2
V3 FC V3 FC
AR ARl
£ £0F:
F<50k & FTun R A i i A o
FFT Stp
Start 9.0 kHz Stop 190,00 kHz Start 158 kHz Stop 30.0086 MHz
#Res BH 208 Hz UBH 626 Hz Stoen 2.279 5 (1201 pts) | wRes BH 18 kHz +\BH 30 kHz Steen 285.3 ms (1201 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Gain* | (Number bounce [(field strength)
[kHZ] [dBm] | [dB] [dB] [dBi] | of Outpu)| [dBm] | [m] [dB] [dBuV/m] [[dBuv/m] [dB]
9.82 -89.6 0.01 9.8 2.0 1 -77.1 300 6.0 -16.5 47.7 64.2
448.00 -80.1 0.01 9.8 2.0 1 -68.3 300 6.0 -7.0 14.5 21.5

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

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)
SAF-05 Pre Amplifier TOYO Corporation [TPAO118-36 1440490 RE 2017/02/17 * 12
SCC-GO05 Coaxial Cable Junkosha 112J102207-00 APR-30-15-037 [RE 2017/01/08 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 296199/4 RE *1) 2016/05/11 * 12
SCC-G41 Coaxial Cable Junkosha MWX221-01000NF | 1612S006 RE 2017/01/08 * 12
SNMS/B
SHA-02 Horn Antenna Schwarzbeck [BBHA9120D 9120D-726 RE 2016/08/09 * 12
SOS-03 Humidity Indicator A&D IAD-5681 4063325 RE 2016/10/12 * 12
SRENT-08 | Spectrum Analyzer Agilent [E4448A MY50180019 |[RE 2016/10/24 * 12
SIM-09 Measure PROMART SEN1935 - RE,CE -
SAEC-02(SVS | Semi-Anechoic Chamber | TDK SAEC-02(SVSWR) | 2 RE 2016/07/22 * 12
WR)
COTS-SEMI-1 | EMI Software TSJ TEPTO-DV(RE,CE,| - RE,CE -
IRFI,MF)
STS-02 Digital Hitester Hioki 3805-50 080997819 RE,CE 2017/03/08 * 12
SIM-02 Measure KOMELON IKMC-36 - RE -
SFL-03 Highpass Filter MICRO-TRONICS IHPM50112 028 RE 2016/11/29 * 12
SAT10-05 Attenuator(abovel GHz) | Agilent 8493C-010 74864 RE 2016/11/07 * 12
SHA-03 Horn Antenna Schwarzbeck [BBHA9120D 9120D-739 RE 2016/08/22 * 12
SOS-05 Humidity Indicator A&D [AD-5681 4062518 RE 2016/10/12 * 12
SAEC-03(SVS | Semi-Anechoic Chamber | TDK SAEC-03(SVSWR) |3 RE 2016/07/25 * 12
WR)
STS-03 Digital Hitester Hioki 3805-50 080997823 RE 2016/10/17 * 12
SCC-G40 Coaxial Cable Junkosha MWX221-01000NF | 1612S005 RE 2017/01/08 * 12
SNMS/B
SIM-02 Measure KOMELON IKMC-36 - RE -
SHA-05 Horn Antenna ETS LINDGREN 3160-09 LM4210 RE 2017/03/15 * 12
SFL-18 Highpass Filter IMICRO-TRONICS IHPM50111 119 RE 2017/04/20 * 12
SAF-09 Pre Amplifier TOYO Corporation HAP18-26 W 00000018 RE 2016/09/27 * 12
SCC-G20 Coaxial Cable Junkosha 12J102518-00 APR-15-15-003 [RE 2017/04/20 * 12
SCC-G33 Coaxial Cable Junkosha MWX241-01000K |- RE 2017/04/20 * 12
IMSKMS
SHA-06 Horn Antenna ETS LINDGREN 3160-10 1LM3459 RE 2017/03/15 * 12
SAF-10 Pre Amplifier TOYO Corporation HAP26-40W 00000010 RE 2017/03/17 * 12
SCC-G19 Coaxial Cable Suhner SUCOFLEX 102A [ 1188/2A RE 2017/03/23 * 12

*1) This test equipment was used for the tests before the expiration date of the calibration.

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with 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 ltem: CE: Conducted Emission

RE: Radiated Emission

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)
SAF-02 Pre Amplifier SONOMA 310N 290212 RE 2017/02/09 * 12
SAT6-02 Attenuator JFW SOHF-006N - RE 2017/02/09 * 12
KAT3-10 Attenuator JFW IND. INC. SOHF-003N - RE 2016/07/26 * 12
SBA-02 Biconical Antenna Schwarzbeck IBBA9106 91032665 RE 2016/11/23 * 12
SCC-B1/B3/B5/ | Coaxial Cable&RF Fujikura/Fujikura/Suhner/[SD2W/12DSFA/1411/0901-270(RF  |RE 2017/04/07 * 12
B7/B8/B13/SRS | Selector Suhner/Suhner/Suhner/T |PE/141PE/141PE/14/Selector)
E-02 0OYO 1PE/NS4906
SCC-B2/B4/B6/ | Coaxial Cable&RF [Fujikura/Fujikura/Suhner/[SD2W/12DSFA/141}/0901-270(RF  |RE 2017/04/07 * 12
B7/B8/B13/SRS | Selector Suhner/Suhner/Suhner/T |PE/141PE/141PE/14|Selector)
E-02 OYO 1PE/NS4906
SLA-06 Logperiodic Antenna Schwarzbeck [VUSLPI111B 195 RE 2017/01/05 * 12
SOS-03 Humidity Indicator IA&D IAD-5681 4063325 RE 2016/10/12 * 12
STR-07 Test Receiver Rohde & Schwarz ESU26 100484 RE 2016/09/28 * 12
SIM-09 Measure PROMART SEN1935 - RE -
SAEC-02(NSA) | Semi-Anechoic Chamber [TDK SAEC-02(NSA) 2 RE 2017/06/08 * 12
STS-02 Digital Hitester Hioki 3805-50 080997819 RE 2017/03/08 * 12
SAEC-03(NSA) | Semi-Anechoic Chamber [TDK SAEC-03(NSA) 3 RE 2017/06/11 * 12
SBA-03 Biconical Antenna Schwarzbeck IBBA9106 91032666 RE 2016/10/18 * 12
SLA-07 Logperiodic Antenna Schwarzbeck [VUSLP9111B 196 RE 2017/01/26 * 12
SAT6-08 Attenuator HIROSE ELECTRIC IAT-406(40) - RE 2016/08/04 * 12
CO.,LTD.
SCC-C1/C2/C3/ | Coaxial Cable&RF [Fujikura/Fujikura/Suhner/[SD2W/12DSFA/141}/0901-271(RF  |RE 2017/04/07 * 12
C4/C5/C10/SRS | Selector Suhner/Suhner/Suhner/T |PE/141PE/141PE/14|Selector)
E-03 0OYO 1PE/NS4906
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2017/02/09 * 12
STR-08 Test Receiver [Rohde & Schwarz [ESW44 101581 RE 2016/11/08 * 12
STS-03 Digital Hitester Hioki 3805-50 080997823 RE 2016/10/17 * 12
SCC-B12/B13/S| Coaxial Cable&RF Suhner/Suhner/TOYO  [RG223U/141PE/NS | -/0901-270(RF |CE 2017/04/07 * 12
RSE-02 Selector 4906 Selector)
SLS-03 LISN Rohde & Schwarz ENV216 100513 CE 2017/02/27 * 12
SAT3-06 Attenuator JFW SOHF-003N - CE 2017/02/09 * 12
S0OS-04 Humidity Indicator A&D IAD-5681 4061512 CE 2016/12/13 * 12
STR-07 Test Receiver Rohde & Schwarz IESU26 100484 CE 2016/09/28 * 12
SSA-03 Spectrum Analyzer Agilent [E4448A MY48250152 | AT 2016/09/26 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102 31599/2 AT 2017/03/23 * 12
SATI10-12 Attenuator Weinschel Corp. 54A-10 81601 AT 2017/03/23 * 12
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2017/04/25 * 12
SPSS-03 Power sensor Anritsu [MA2411B 0917063 AT 2017/04/25 * 12
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2016/12/13 * 12

*1) This test equipment was used for the tests before the expiration date of the calibration.

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with 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 ltem: CE: Conducted Emission

RE: Radiated Emission

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






