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SECTION 1: Customer information

Company Name
Address

Telephone Number
Facsimile Number

Contact Person

MITSUBISHI ELECTRIC CORPORATION SANDA WORKS
2-3-33, Miwa, Sanda-city, Hyogo, 669-1513, Japan
+81-79-559-3607

+81-79-559-3875

Yuji Funaba

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

HEADUNIT A-HIGH

NR-213

Refer to Clause 4.2

DC12V

February 26, 2015

Japan

Production prototype

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

UL Japan, Inc.
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Telephone
Facsimile

: +81 596 24 8999
:+81 596 24 8124



Test report No.

:10607274H-A-R1

Page :50f45
Issued date : June 26, 2015
Revised date :July 7, 2015
FCCID : UJHNR213
2.2 Product Description
General Specification
Clock frequency(ies) in the system 1.4 GHz,
40 MHz (Radio part)
Radio Specification
IEEE802.11b IEEE802.11g/n IEEE802.11a/n IEEE802.11n Bluetooth Ver.3.0
(20 M band) (20 M band) (40 M band) with EDR function
Frequency 2412-2462MHz *1) | 2412-2462MHz *1) | 5180-5240MHz 5190-5230MHz 2402-2480MHz
of operation 5260-5320MHz 5270-5310MHz

5500-5700MHz
5745-5825MHz

5510-5670MHz
5755-5795MHz

Type of modulation | DSSS OFDM-CCK OFDM (64QAM, 16QAM, QPSK, BPSK) FHSS (GFSK,
(CCK, DQPSK, (64QAM, 16QAM, 1/4-DQPSK, 8-DPSK)
DBPSK) QPSK, BPSK)

Channel spacing SMHz 20MHz | 40MHz 1MHz

Antenna type Printed patch Antenna Dipole Pattern

Antenna
Antenna Gain 3.3dBi | 6.5dBi 2.32dBi
Antenna Connector | FAKRA PSE-LP2

type

*1) This test report applies for WLAN (IEEE802.11b/g/n-20 [2412-2462MHz]).

GPS/GLONASS
Frequency GPS: 1575.42MHz
of operation GLONASS: 1597.55-1605.89MHz

Type of modulation

GPS: BPSK
GLONASS: BPSK

Channel spacing

GLONASS: 0.5625MHz

Antenna type Active antenna
Antenna Connector FAKRA

type

Antenna Gain 25dBi

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

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C: 2015, final revised on January 21, 2015

Title FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz
3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.4-2009 FCC: Section 15.207
7. AC powerline Conducted Emission
Cond d Emissi measurements N/A N/A
onducted EmISSIon |3 RSS Gen 8.8 IC: RSS-Gen 8.8 *1) -
FCC: KDB 558074 D01 DTS Meas [FCC: Section
Guidance v03r03 15.247(a)(2)
6dB Bandwidth Complied Conducted
ic.- I Rss24752(1)
FCC: KDB 558074 D01 DTS Meas [FCC: Section
. Guidance v03r03 15.247(b)(3)
Maximum Peak :
Output Power | See data. Complied Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(4)
FCC: KDB 558074 D01 DTS Meas |FCC: Section 15.247(e)
Guidance v03r03
Power Density Complied Conducted
ic- I RSS24752)
EC%: KDB0535§;)74 DO1 DTS Meas |[FCC: Section15.247(d) 1.6dB Conducted
uldance vuor
. I e 1838.017MHz, AV,
Spurious Emission [1C: RSS-Gen 6.13 IC- RSS-2475 5 > z . (below 30 MHz)/
. Vertical Complied .
Restricted Band Edges RSS-Gen 8.9 Radiated
1837.880MHz, AV,
RSS-Gen 8.10 . (above 30 MHz)
Vertical %)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) The test is not applicable since the EUT is not the device that is designed to be connected to the public utility (AC) power line.
*2) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 DTS Meas Guidance v03r03 12.2.7.

* In case any questions arise about test procedure, ANSI C63.4: 2009 is also referred.

FCC 15.31 (e)

The EUT provides stable voltage (DC 3.3 V) constantly to the wireless transmitter regardless of input voltage.
Instead of a new battery, DC power supply was used for the test.
That does not affect the test result, therefore the EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the vehicle. Therefore,
the equipment complies with the antenna requirement of Section 15.203.
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth
Co-location & Co-operation [FCC: KDB 558074 |FCC: Section15.247(d) [6.5 dB Complied Radiated
(Confirmation testing for D01 DTS Meas 1844.828 MHz,
Radiated Spurious Emission at |Guidance v03r03 Vertical, AV

simultaneous transmission)

IC: RSS-Gen 6.13

IC: RSS-2475.5

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

3.4

Uncertainty

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

Test room Radiated emission

(semi- (3m*)(+dB) (1m*)(+dB) (0.5m*)(+dB)
anechoic 9kHz 30MHz | 300MHz 1GHz 10GHz 18GHz 26.5GHz
chamber) 30MHz | -300MHz | -1GHz -10GHz -18GHz -26.5GHz -40GHz
No.1 4.3dB 5.5dB 6.3dB 5.5dB 5.8dB 5.8dB 4.3dB
No.2 4.2dB 5.4dB 6.3dB 5.4dB 5.7dB 5.9dB 5.6dB
No.3 4.4dB 5.4dB 6.4dB 5.2dB 5.5dB 5.8dB 5.5dB
No.4 4.7dB 5.6dB 6.4dB 5.3dB 5.7dB 5.9dB 5.5dB

*3m/1m/0.5m = Measurement distance

Power meter (+dB)

Below 1GHz Above 1GHz
0.7dB 1.5dB
Antenna terminal conducted emission Antenna terminal conducted emission | Channel power
and Power density (+dB) (+dB) (+dB)
Below 1GHz | 1GHz-3GHz | 3GHz-18GHz | 18GHz-26.5GHz 26.5GHz-40GHz
1.5dB 1.7dB 2.8dB 2.8dB 2.9dB 2.6dB

Radiated emission test(3m)

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

UL Japan, Inc.
Ise EMC Lab.
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35 Test Location
UL Japan, Inc. Ise EMC Lab. *NVLAP Lab. code: 200572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999 Facsimile : +81 596 24 8124
IC Registration | Width x Depth x Size of Other
Number Height (m) reference ground plane (m)/ | rooms
horizontal conducting plane
No.1 semi-anechoic | 2973C-1 192x11.2x7.7m 7.0 x 6.0m No.1 Power
chamber source room
No.2 semi-anechoic | 2973C-2 7.5x58x52m 4.0x4.0m -
chamber
No.3 semi-anechoic | 2973C-3 12.0 x 8.5 x 5.9m 6.8 x 5.75m No.3
chamber Preparation
room
No.3 shielded room | - 40x6.0x2.7m N/A -
No.4 semi-anechoic | 2973C-4 12.0x 8.5x 5.9m 6.8 x5.75m No.4
chamber Preparation
room
No.4 shielded room | - 40x6.0x2.7m N/A -
No.5 semi-anechoic | - 6.0x6.0x3.9m 6.0 x 6.0m -
chamber
No.6 shielded - 4.0x4.5x2.7m 40x4.5m -
room
No.6 measurement - 4.75x5.4x3.0m 475x4.15m -
room
No.7 shielded room | - 47x7.5x2.7m 47x7.5m -
No.8 measurement - 3.1x50x2.7m N/A -
room
No.9 measurement - 8.0x4.6x2.8m 2.4 x2.4m -
room
No.11 measurement | - 6.2x4.7x3.0m 4.8 x4.6m -
room

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 x 2.0m for No.1, No.2, No.3, and No.4 semi-anechoic

chambers and No.3 and No.4 shielded rooms.

3.6  Dataof EMI, Test instruments, and Test set up

Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing - Managing
Complex Regulatory Approvals - ” of TCB Council Workshop October 2009.

Mode Remarks*
IEEE 802.11b (11b) 5.5Mbps, PN9
IEEE 802.11g (11g) 18Mbps, PN9
IEEE 802.11n 20MHz BW (11n-20) MCS 0, PN9

*The worst condition was determined based on the test result of Maximum Peak Output Power (Mid
Channel)

*Power of the EUT was set by the software as follows;

- Power Setting: default

- Software: Engineering mode E45.2

*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.

<2.4GHz band>
*The details of Operating mode(s)

Test Item Operating Mode Tested frequency
Radiated Spurious Emission 11n-20 Tx *1) 2412 MHz *1)
(Below 1GHz)
Radiated Spurious Emission 11b Tx 2412 MHz
(Above 1GHz) 11n-20 Tx *2) 2437 MHz
2462 MHz
Conducted Spurious Emission | 11n-20 Tx *1) 2412 MHz *1)
6dB Bandwidth, 11b Tx 2412 MHz
Maximum Peak Output Power, | 11g Tx 2437 MHz
Average Output Power, 11n-20 Tx 2462 MHz
Power Density,
99% Occupied Bandwidth
Radiated Spurious Emission 11n-20 Tx + 11a Tx 2412 MHz + 5180 MHz
(Co location transmitting) 2462 MHz + 5180 MHz
*3)

*1) The operating mode and tested frequency were tested as a representative, because it had the highest power at
antenna terminal test.

*2) Since 11g and 11n-20 have the same modulation method and no differences in transmitting specification, test was
performed on the representative mode that had the highest peak output power.

*3) The combination of 2.4 GHz band maximum power and 5 GHz band maximum power was tested in case using the same
antenna. For another combination, refer S GHz band test report (10607274H-C-R1).

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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4.2 Configuration and peripherals
[Radiated Spurious Emission test]
A
G H I J B C D E F
| 19 | L I
18 12
16 I 13
24 10 39 14
201((21 1,2,10 3-9
2| @ DC 12.8V 15
DC 12.8V DC 12.8V AC 100V / 60Hz
[Antenna Terminal Conducted tests]
A
G I J
I 19 7
18 112 lio
16
wll2i by A DC 12.8V

DC 12.8vV DC 12.8V  AC 100V / 60Hz

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

* The testing was performed with DC 12.8 V only.
The voltage which the car battery mounted in the car outputs was selected as a test voltage according to the customer’s

request.
As the stable voltage (DC 3.3 V) is provided to RF module via the internal regulator, it does not influence on the test

result.

UL Japan, Inc.
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Description of EUT and Support equipment
No. | Item Model number | Serial number | Manufacturer Remarks
A HEADUNIT NR-213 No 3-2 for RE* MITSUBISHI ELECTRIC EUT
A-HIGH No 3-1 for AT* | CORPORATION SANDA WORKS
B BT Antenna 050 978-A 38113 WiSi -
C WLAN Antenna | A2139058402 1234 00012 WiSi EUT
D GPS Antenna - - MITSUBISHI ELECTRIC -
CORPORATION SANDA WORKS
E USB Memory RFU-2 120301 BUFFALO -
F Dummy Load - - MITSUBISHI ELECTRIC -
CORPORATION SANDA WORKS
G HSVL PCB NTG 5.5 HOH 489 MITSUBISHI ELECTRIC -
CORPORATION SANDA WORKS
u HSVL PCB NTG 5.5 HOH 487 MITSUBISHI ELECTRIC -
CORPORATION SANDA WORKS
1 Controller A 166 900 10 10 | 63358850202 Mercedes-Benz -
I LCD Monitor EW2730-B ETNAB07468S | BenQ -
L0
* RE: Radiated Spurious Emission test / AT: Antenna Terminal Conducted tests
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 DC Cable (+) 2.0 Unshielded Unshielded -
2 DC Cable (-) 2.0 Unshielded Unshielded -
3 Dummy Cable (Aux) 1.0 Shielded Shielded -
4 Dummy Cable (RUG) 1.0 Shielded Shielded -
5 Dummy Cable (Tune 1) 1.0 Shielded Shielded -
6 Dummy Cable (Tune 2) 1.0 Shielded Shielded -
7 Dummy Cable (Tune 3) 1.0 Shielded Shielded -
8 USB Cable 1 1.0 Shielded Shielded -
9 USB Cable 2 1.0 Shielded Shielded -
10 Main Harness 1.0 Unshielded Unshielded -
11 BT Antenna Cable 0.5 Shielded Shielded -
12 WLAN Antenna Cable 1.5 Shielded Shielded -
13 GPS Antenna Cable 5.0 Shielded Shielded -
14 | USB Cable 3 1.0 Shielded Shielded -
15 | Speaker Cable 0.5 Unshielded Unshielded -
16 | HSLV Cable 1.0 Shielded Shielded -
17 | HSLV Cable 1.0 Shielded Shielded -
18 Controller Cable 2.3 Shielded Shielded -
19 | DVI Cable 3.0 Shielded Shielded -
20 | DC Cable (+) 2.0 Shielded Shielded -
21 | DC Cable (-) 2.0 Unshielded Unshielded -
22 | DC Cable (+) 2.0 Unshielded Unshielded -
23 | DC Cable (-) 2.0 Unshielded Unshielded -
24 | AC Cable 2.0 Unshielded Unshielded -
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

: +81 596 24 8999
:+81 596 24 8124
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SECTION 5: Radiated Spurious Emission

Test Procedure

It was measured based on "11.0 Emissions in non-restricted frequency bands" of "558074 D01 DTS Meas Guidance
v03r03".

EUT was placed on a urethane platform of nominal size, 1.0m by 2.0m, raised 0.8m above the conducting ground plane.
The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

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

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

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

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

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

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

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

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

Frequency Below 1GHz Above 1GHz 20dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV *1) PK
IF Bandwidth BW 120kHz RBW: IMHz | Average Power Method: RBW: 100kHz
VBW:3MHz | 12.2.5.1 VBW: 300kHz
RBW: 1 MHz
VBW: 3 MHz
Detector:
Power Averaging (RMS)
Trace: 100 traces
Test Distance 3m 3m (below 10GHz), 3m (below 10GHz),
Im *2) (above 10GHz) 1m *2) (above 10GHz)

*1) Average Power Measurement was performed based on 6.0 & 12.2.5 of "KDB 558074 D01 DTS Meas Guidance
v03r03"
*2) Distance Factor: 20 x log (3.0m/1.0m) = 9.5dB

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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[WLAN antenna]
- The carrier level and noise levels were confirmed at each position of X, Y and Z axes of WLAN antenna to see the
position of maximum noise, and the test was made at the position that has the maximum noise.

[HEADUNIT A-HIGH]
-The test was made on EUT at the normal use position.

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

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

UL Japan, Inc.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW | VBW Sweep time Detector Trace Instrument used
6dB Bandwidth 20MHz 100kHz | 300kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to 5% | Three times| Auto Peak Max Hold*1) | Spectrum Analyzer
Bandwidth emission skirts of OBW | of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: SOMHz BW)
Peak Power Density | 1.5 times the 3kHz 10kHz Auto Peak Max Hold Spectrum Analyzer

6dB Bandwidth *3)

Conducted Spurious | 9kHz to 150kHz 200Hz 620Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150kHz to 30MHz 9.1kHz | 27kHz
Band Edge 40 MHz 100 300 kHz Auto Peak Max Hold Spectrum Analyzer
confirmation kHz *2)

*1) The measurement was performed with Max Hold since the duty cycle was not 100%.

*2) Reference data

*3) Section 10.2 Method PKPSD (peak PSD) of "KDB 558074 D01 DTS Meas Guidance v03r03".

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

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.(9kHz-

150kHz:RBW=200Hz, 150kHz-30MHz:RBW=9.1kHz)

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

Test data
Test result

: APPENDIX
: Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Facsimile
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APPENDIX 1: Data of EMI test

6dB Bandwidth

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 10607274H
Date 03/04/2015
Temperature/ Humidity 22 deg. C/32% RH
Engineer Tsubasa Takayama
Mode 11b Tx/11g Tx / 11n-20 Tx
11b
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2412 8.193 >500
2437 8.179 >500
2462 8.052 >500
11g
Frequency 6dB Bandwidth Limit
[MHzZ] [MHz] [kHz]
2412 15.355 >500
2437 15.376 >500
2462 15.356 >500
11n-20
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2412 15.151 >500
2437 15.149 >500
2462 15.152 >500

UL Japan, Inc.
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6dB Bandwidth

11b

119

2412MHz

2412MHz

o Aglent R T

Ref @ dBm Atten 18 dB

sPeak T
Log 1 1 1 Il Lt -

18 =X
dB/ L1 | ! | | | e 9|

Lofv

Ml 52

Center 2,412 809 GHz
sRes BH 108 kHz

Occupied Bandwidth

Span 29 MHz
Sweep 1.92 ms (1201 prs)

Occ BH % Pur 99,09 ¥

*VEM 384 kHz

o Aghent

Ref @ dBm Atten 18 dB

sPeak
Log

dB/ vl

Lofv

Ml 52

Center 2,412 809 GHz
sRes BH 108 kHz

Occupied Bandwidth

*VEM 384 kHz

Span 29 MHz
Sweep 1.92 ms (1201 prs)

Occ BH % Pur 99,09 ¥

Center 2,437 809 GHz
sRes BH 108 kHz

Occupied Bandwidth

Span 29 MHz
Sweep 1.92 ms (1201 prs)

Occ BH % Pur 99,09 ¥

*VEM 384 kHz

133362 MHz Ll L 17.3031 MHz Ll L
Transmit Freq Error  -1.074 kHz Transmit Freq Error 28359 kHz
x dB Bandwidth 2193 MHz % dB Bandwidth 15.355 MHz

2437TMHz 2437TMHz
i Aglent R T © Aghent R T
Ref @ dBm Atten 18 dB Ref @ dBm Atten 18 dB
sPaak l T T sPaak T
%%g 1 R S - ! s 1 Ii%g |
o | F 5 .

dB/ | | Ca, dB/ =2 P
Lofv Lofv
Ml 52 Ml 52

Center 2,437 809 GHz
sRes BH 108 kHz

Occupied Bandwidth

*VEM 384 kHz

Span 29 MHz
Sweep 1.92 ms (1201 prs)

Occ BH % Pur 99,09 ¥

Center 2,462 880 GHz
sRes BH 188 kHz Sweep 1,92 ms (1201 prs)
Occupied Bandwidth Occ BM % PWr 9000 7

13.2868 MHz % dB  -6.00 &8

Span 28 MHz
oVEW 309 kHz

Transmit Freq Error 26,874 kHz
% dB Bandwidth 8,052 HHz

13.2443 MHz Ll L 17.8376 MHz Ll L
Transmit Freq Error  -26.978 kHz Transmit Freq Error  77.382 kHz
% dB Bandwidth 2179 MHz % dB Bandwidth 15.376 MHz
2462MHz 2462MHz
& Aglent R T 5 Agllent R T
Ref @ dBm Atten 18 dB Ref & dBm Atten 10 dB
sPeak sPeak T
o8/ o e @& |_JI : =t
Lofv 1 1 i 1 1 i i Lafv
Ml 52 | | | M 2

Center 2,462 088 GHz

*Res BH 108 kHz

Occupied Bandvidth
17.0700 MHz

WVEH 388 kHz

Transmit Freq Error 64,429 kHz
% dB Bandwidth 15,356 MHz

Span 28 MHz
Sweep 192 ms (1281 pts)

Occ BH % Pwr 9900 1
x dB -6.00 d8
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6dB Bandwidth
11n-20
2412MHz
o Aghent R T
Raf B dBm Atten 18 dB
*Peak
Log
PV 1P e it i (S O i it T
Lofv
Hl 52
Center 2412 809 GHz Span 20 MHz
sRes BH 108 kHz oUEH 3849 kHz Sweep 1.92 ms (1281 prs)
Occupied Bandwidth Occ BH 7 PHr 9069 7
17.7727 WHz ol a8
Transmit Freq Error 23325 kHz
% dB Bandwidth 15.151 MHz
2437TMHz
o Aghent R T
Raf B dBm Atten 18 dB
*Peak
Log
dB/ L * | | | | | | | * ¢,
Lofv
Ml 52
Center 2,437 809 GHz Span 20 MHz
sRes BH 108 kHz oUEH 3849 kHz Sweep 1.92 ms (1281 prs)
Occupied Bandwidth Occ BH 7 PHr 9069 7
17.7521 MHz ol a8
Transmit Freq Error 32832 kHz
% dB Bandwidth 15.149 MHz
2462MHz
+ Aglent R T
Ref @ dBa Atten 18 dBl
*Peak
og T T
@ s it
o7 | “o
= 1 {
afv
M1 52
Center 2,462 808 GHz Span 29 MHz
sRes BH 100 kkz oVEH 300 khz Sweep 1.92 ms (1281 prs)
Occupied Bandwidth Occ BH X PWr 3300 7
17.7226 MHz e AN
Transmit Freq Error 47
¥ dB Bandwidth 15.
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Test place
Report No.
Date

Temperature/ Humidity

Maximum Peak Output Power

Ise EMC Lab. No.7 Measurement Room
10607274H
02/27/2015
24 deg. C/32%RH

Engineer Tsubasa Takayama

Mode 11b Tx
Freq. | Reading| Cable Atten. Result Limit Margin

Loss

[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] | [mW] [dB]
2412 0.32 2.32 10.08 12.72 18.71 30.00 1000 17.28
2437 0.52 2.32 10.08 12.92 19.59 30.00 1000 17.08
2462 0.50 2.32 10.08 12.90 19.50 30.00 1000 17.10

Sample Calculation:
Result = Reading + Cable Loss (including Cable(s) Customer Supplied) + Attenuator

2437MHz
Rate | Reading | Remark
[Mbps] | [dBm]
1 0.48
2 0.50
5.5 052 [|*
11 0.32

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

Test place Ise EMC Lab. No.7 Measurement Room

Report No. 10607274H

Date 02/27/2015

Temperature/ Humidity 24 deg. C/32% RH

Engineer Tsubasa Takayama

Mode 11g Tx
Freq. | Reading| Cable Atten. Result Limit Margin

Loss

[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [ [dBm] | [mW] [dB]
2412 3.43 2.32 10.08 15.83 38.28 30.00 1000 14.17
2437 3.50 2.32 10.08 15.90 38.90 30.00 1000 14.10
2462 3.04 2.32 10.08 15.44 34.99 30.00 1000 14.56

Sample Calculation:
Result = Reading + Cable Loss (including Cable(s) Customer Supplied) + Attenuator

2437MHz
Rate | Reading | Remark
[Mbps] | [dBm]
6 2.62
9 3.06
12 3.13
18 3.50 |
24 2.31
36 2.50
48 2.55
54 2.13

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

UL Japan, Inc.
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Maximum Peak Output Power

Test place Ise EMC Lab. No.7 Measurement Room

Report No. 10607274H

Date 02/27/2015

Temperature/ Humidity 24 deg. C/32% RH

Engineer Tsubasa Takayama

Mode 11n-20 Tx
Freq. | Reading| Cable Atten. Result Limit Margin

Loss

[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [ [dBm] | [mW] [dB]
2412 3.86 2.32 10.08 16.26 42.27 30.00 1000 13.74
2437 3.52 2.32 10.08 15.92 39.08 30.00 1000 14.08
2462 3.43 2.32 10.08 15.83 38.28 30.00 1000 14.17

Sample Calculation:
Result = Reading + Cable Loss (including Cable(s) Customer Supplied) + Attenuator

2437MHz
Rate | Reading | Remark
[MCS] | [dBm]
0 352 |
1 3.16
2 2.57
3 1.96
4 1.96
5 2.65
6 2.59
7 2.54

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

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8999
:+81 596 24 8124



Test report No.

Page

Issued date
Revised date
FCCID

:10607274H-A-R1
121 0f45

: June 26, 2015
:July 7, 2015

: UJHNR213

Test place
Report No.
Date

Temperature/ Humidity

Average Output Power

Ise EMC Lab. No.7 Measurement Room
10607274H
02/27/2015
24 deg. C/32%RH

Engineer Tsubasa Takayama
Mode 11b Tx/ 11g Tx / 11n-20 Tx
[AV]
11b 5.5Mbps
Freq. | Reading| Cable Atten. Duty Result
Loss
[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]
2412 -12.26 2.32 10.08 9.95 10.09 10.21
2437 -11.84 2.32 10.08 9.95 10.51 11.25
2462 -11.75 2.32 10.08 9.95 10.60 11.48
11g 18Mbps
Freq. | Reading| Cable Atten. Duty Result
Loss
[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]
2412 -14.83 2.32 10.08 9.91 7.48 5.60
2437 -14.75 2.32 10.08 991 7.56 5.70
2462 -15.20 2.32 10.08 9.91 7.11 5.14
11n-20  MCS0O
Freq. | Reading| Cable Atten. Duty Result
Loss
[MHz] | [dBm] [dB] [dB] [dB] [dBm] | [mW]
2412 -15.16 2.32 10.08 9.95 7.19 5.24
2437 -15.38 2.32 10.08 9.95 6.97 4.98
2462 -15.42 2.32 10.08 9.95 6.93 4.93

Sample Calculation:
Result = Reading + Cable Loss (including Cable(s) Customer Supplied) + Duty + Attenuator

*Average output power result was calculated at 100% duty cycle using duty factor.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015
Temperature/ Humidity 23 deg. C/37% RH 25deg. C/39% RH
Engineer Koji Yamamoto Takafumi Noguchi
(1-10GHz) (10-26.5GHz)
Mode 11b Tx 2412MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [ [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 1249.933 [PK 59.5 24.7 2.4 34.6 52.0 73.9 21.9
Hori 1838.017 |PK 60.6 25.9 2.9 333 56.1 73.9 17.8
Hori 2390.000 |PK 43.1 26.8 32 32.7 40.4 73.9 335
Hori 2499.882 [PK 56.7 26.9 32 32.7 54.1 73.9 19.8
Hori 3132.323 [PK 49.4 27.5 3.6 32.4 48.1 73.9 25.8
Hori 4824.000 |PK 42.1 30.6 4.4 31.8 453 73.9 28.6 |Floor Noise
Hori 7236.000 |PK 42.5 35.9 5.6 32.7 513 73.9 22.6 |Floor Noise
Hori 8195.625 [PK 47.4 37.1 5.8 329 57.4 73.9 16.5
Hori 9648.000 |PK 41.6 38.5 6.4 334 53.1 73.9 20.8 |Floor Noise
Hori 1249.933 AV 582 247 24 34.6 50.7 53.9 32
Hori 1838.017 AV 50.1 25.9 2.9 333 45.6 53.9 83
Hori 2390.000 (AV 342 26.8 32 32.7 315 53.9 224
Hori 2499.882 AV 54.4 26.9 32 32.7 51.8 53.9 2.1
Hori 3132.323 [AV 433 27.5 3.6 324 42.0 53.9 11.9
Hori 4824.000 |AV 31.9 30.6 44 31.8 35.1 53.9 18.8 |Floor Noise
Hori 7236.000 (AV 335 35.9 5.6 32.7 423 53.9 11.6 |Floor Noise
Hori 8195.625 |[AV 355 37.1 5.8 329 455 53.9 8.4
Hori 9648.000 [AV 33.1 38.5 6.4 334 44.6 53.9 9.3 |Floor Noise
Vert 1249.933 |PK 543 24.7 2.4 34.6 46.8 73.9 27.1
Vert 1838.017 [PK 66.2 259 2.9 333 61.7 73.9 122
Vert 2390.000 [PK 422 26.8 32 32.7 39.5 73.9 344
Vert 2499.882 [PK 53.8 26.9 32 327 51.2 73.9 22.7
Vert 3132.323 [PK 52.0 27.5 3.6 324 50.7 73.9 232
Vert 4824.000 |PK 41.6 30.6 4.4 31.8 44.8 73.9 29.1 |Floor Noise
Vert 7236.000 [PK 42.6 359 5.6 32.7 51.4 73.9 22.5 [Floor Noise
Vert 8195.625 [PK 46.6 37.1 5.8 329 56.6 73.9 17.3
Vert 9648.000 [PK 42.7 38.5 6.4 334 54.2 73.9 19.7 |Floor Noise
Vert 1249.933 |AV 52.8 24.7 2.4 34.6 453 53.9 8.6
Vert 1838.017 |AV 56.3 259 2.9 333 51.8 53.9 2.1
Vert 2390.000 [AV 335 26.8 32 32.7 40.8 53.9 13.2
Vert 2499.882 (AV 51.2 26.9 32 32.7 48.6 53.9 53
Vert 3132.323 [AV 48.1 27.5 3.6 324 46.8 53.9 7.1
Vert 4824.000 |AV 322 30.6 4.4 31.8 354 53.9 18.5 |Floor Noise
Vert 7236.000 (AV 33.1 35.9 5.6 32.7 41.9 53.9 12.0 |Floor Noise
Vert 8195.625 [AV 36.0 37.1 5.8 329 46.0 53.9 7.9
Vert 9648.000 [AV 329 38.5 6.4 33.4 444 53.9 9.5 [Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26

5GHz  20log(3.0m/1.0m)= 9.5dB

*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.

20dBc Data Sheet
Polarity | Frequency | Detector| Reading| Ant Loss Gain | Result | Limit | Margin Remark
Factor

[MHz] [dBuV] | [dB/m] | [dB] [dB] [[dBuV/m][dBuV/m| [dB]
Hori 2412.000 |[PK 89.3 26.8 32 32.7 86.6 - -|Carrier
Hori 2400.000 |PK 40.5 26.8 32 32.7 37.8 66.6 28.8
Vert 2412.000 [PK 88.3 26.8 32 32.7 85.6 - -|Carrier
Vert 2400.000 |PK 39.5 26.8 3.2 32.7 36.8 65.6 28.8

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015
Temperature/ Humidity 23 deg. C/37% RH 25deg. C/39% RH
Engineer Koji Yamamoto Takafumi Noguchi
(1-10GHz) (10-26.5GHz)
Mode 11b Tx 2437MHz
Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuv] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]
Hori 1249.933 [PK 60.1] 247 24| 346 52.6 739 213
Hori 1838.017 [Pk 599| 259 20| 333 55.4 739| 185
Hori 2499.882 [Pk 572 269 32| 327 54.6 739 193
Hori 3132.323 [Pk 485|275 36| 324 472 739| 267
Hori 4874.000 [Pk 418|307 44| 317 452 73.9|  28.7 |Floor Noise
Hori 7311.000 [PK 431|359 s6| 327 519 73.9|  22.0 |Floor Noise
Hori 8195.625 [PK 469 371 ss| 329 56.9 7139|170
Hori 9748.000 [PK 23| 387 65| 334 54.1 73.9|  19.8 |Floor Noise
Hori 1249.933 [AV ssi| 247 24| 346 50.6 53.9 33
Hori 1838.017 [AV 505 259 20| 333 46.0 53.9 7.9
Hori 2499.882 [AV sa5| 269 32| 327 519 53.9 20
Hori 3132.323 |AV 26| 215 36| 324 413 s39| 126
Hori 4874.000 [AV 325|307 44| 317 359 53.9|  18.0 |Floor Noise
Hori 7311.000 [AV 29| 359 56| 327 417 539 12.2 [Floor Noise
Hori 8195.625 [AV 363|371 58| 329 46.3 53.9 7.6
Hori 9748.000 [AV 328| 387 65| 334 44.6 53.9 9.3 |Floor Noise
Vert 1249.933 [PK sas| 247 24| 346 473 39| 266
Vert 1838.017 [Pk 656| 259 20| 333 61.1 739| 128
Vert 2499.882 [PK ss2| 269 32| 327 526 739 213
Vert 3132.323 [Pk s06| 275 36| 324 493 739| 246
Vert 4874.000 [Pk 26| 307 44| 317 46.0 73.9|  27.9 |Floor Noise
Vert 7311.000 [PK 433|359 se| 327 52.1 739|  21.8 |Floor Noise
Vert 8195.625 [PK 470|371 s8| 329 57.0 739| 169
Vert 9748.000 [PK 45| 387 65| 334 543 73.9|  19.6 |Floor Noise
Vert 1249.933 |[AV 30| 247 24| 346 455 53.9 8.4
Vert 1838.017 [AV s68| 259 20| 333 523 53.9 16
Vert 2499.882 [AV 513 269 32| 327 48.7 53.9 52
Vert 3132323 [AV 472|275 36| 324 459 53.9 8.0
Vert 4874.000 [AV 27| 307 44| 317 36.1 539|  17.8 |Floor Noise
Vert 7311.000 [AV 29| 359 56| 327 417 539 12.2 [Floor Noise
Vert 8195.625 |AV 381 371 ss| 329 48.1 53.9 58
Vert 9748.000 [AV 33.0] 387 65| 334 448 53.9 9.1 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz

20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015
Temperature/ Humidity 23 deg. C/37%RH 25deg. C/39% RH
Engineer Koji Yamamoto Takafumi Noguchi
(1-10GHz) (10-26.5GHz)
Mode 11b Tx 2462MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]
Hori 1249.933 [PK 579 247 24| 346 504 739 235
Hori 1838.017 |PK 573|259 29| 333 52.8 739 211
Hori 2483.500 [PK 38| 269 32| 327 412 739 327
Hori 2499.882 [PK 535|269 32| 327 50.9 739| 230
Hori 3132323 [PK 86| 275 36| 324 473 739| 266
Hori 4924.000 |PK 27| 308 44| 317 46.2 739 27.7 [Floor Noise
Hori 7386.000 [PK 28| 359 56| 327 516 739 22.3 [Floor Noise
Hori 8195.625 [PK 469 371 58] 329 56.9 739 170
Hori 9848.000 [PK 4.1 388 65| 335 54.9 73.9]  19.0 |[Floor Noise
Hori 1249.933 [AV 538 247 24| 346 463 53.9 7.6
Hori 1838.017 |AV 466 259 29| 333 421 539 118
Hori 2483.500 [AV 333|269 32| 327 30.7 539 232
Hori 2499.882 [AV 508 269 32| 327 482 539 5.7
Hori 3132323 [AV 41| 275 36| 324 428 539 111
Hori 4924.000 |AV 321 308 44| 317 356 539|  18.3 |Floor Noise
Hori 7386.000 [AV 332 359 56| 327 42,0 539  11.9 [Floor Noise
Hori 8195.625 [AV 363 371 58] 329 463 53.9 76
Hori 9848.000 [AV 334| 388 65| 335 452 53.9 8.7 |Floor Noise
Vert 1249.933 [PK 36| 247 24| 346 46.1 739 278
Vert 1838.017 [PK 633 259 29| 333 58.8 739|151
Vert 2483.500 [PK 458 269 32| 327 432 739| 307
Vert 2499.882 [PK. 549|269 32| 327 523 739 216
Vert 3132323 [PK. 298| 275 36| 324 485 739 254
Vert 4924.000 |PK 21| 308 44| 317 45.6 739  28.3 [Floor Noise
Vert 7386.000 [PK 86| 359 56| 327 524 739|  21.5 |Floor Noise
Vert 8195.625 [PK 470 371 58] 329 57.0 739| 169
Vert 9848.000 [PK 43| 388 65| 335 54.1 73.9|  19.8 |Floor Noise
Vert 1249.933 [AV 506 247 24| 346 431 539 108
Vert 1838.017 |AV 545|259 29| 333 50.0 53.9 3.9
Vert 2483.500 [AV 337|269 32| 327 31.1 539 228
Vert 2499.882 [AV 502| 269 32| 327 476 53.9 6.3
Vert 3132323 [AV 467 275 36| 324 454 53.9 8.5
Vert 4924.000 |AV 326 308 44| 317 36.1 539|  17.8 |Floor Noise
Vert 7386.000 [AV 335|359 56| 327 423 539|  11.6 |Floor Noise
Vert 8195.625 [AV 381 371 58] 329 48.1 53.9 5.8
Vert 9848.000 [AV 333 388 65| 335 45.1 53.9 8.8 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015 03/09/2015
Temperature/ Humidity 23 deg. C/37% RH 25deg. C/39% RH 25deg. C/34% RH
Engineer Koji Yamamoto Takafumi Noguchi Tsubasa Takayama
(1-10GHz) (10-26.5GHz) (below 1GHz)
Mode 11n-20 Tx 2412MHz
Polarity | Frequency | Detector| Reading [ Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [[dBuv/m]|[dBuv/m]| [dB]
Hori 78.150 |QP 353 6.3 78] 321 17.3 400 227
Hori 243.749 |QP 35.8 17.1 94| 320 303 460| 157
Hori 341.243 |QP 343 160 102] 319 28.6 460| 174
Hori 374.976 |QP 339 169| 104 319 293 460| 167
Hori 627.167 |QP 337 197] 120 320 33.4 460 126
Hori 983.016 |QP 412 233 136 305 476 53.9 6.3
Hori 1250.000 |PK 578 247 24| 346 503 39| 236
Hori 1837.880 |PK 596 259 29| 333 55.1 739 188
Hori 2390.000 |PK 435 268 32| 327 40.8 739 331
Hori 2499.882 |PK 545 269 32| 327 51.9 739] 220
Hori 3132323 |PK 475| 215 36| 324 462 39| 277
Hori 4824.000 |PK 421 30.8 44| 317 45.6 739|  28.3 [Floor Noise
Hori 7236.000 |PK 41.5 359 5.6 32.7 50.3 73.9 23.6 |Floor Noise
Hori 8195.917 [PK 482 371 58| 329 58.2 39| 157
Hori 9648.000 |PK 433| 388 65| 335 55.1 73.9|  18.8 [Floor Noise
Hori 1250.000 |AV 559 247 24| 346 48.4 539 55
Hori 1837.880 |AV 521 259 29 333 476 53.9 6.3
Hori 2390.000 [AV 346| 268 32| 327 319 539 220
Hori 2499.882 [AV 500 269 32| 327 474 53.9 6.5
Hori 3132323 [AV 429 215 36| 324 416 539 123
Hori 4824.000 |AV 32.5 30.8 4.4 31.7 36.0 53.9 17.9 |Floor Noise
Hori 7236.000 [AV 327 359 56| 327 415 539  12.4 |Floor Noise
Hori 8195.917 [AV 37.1 37.1 58| 329 47.1 53.9 6.8
Hori 9648.000 [AV 332 388 65| 335 45.0 53.9 8.9 |Floor Noise
Vert 78.600 |QP 39.6 6.3 78] 321 216 400 184
Vert 108.000 |QP 356 113 81| 321 229 45| 206
Vert 146.100 |QP 364 147 86| 321 276 435 159
Vert 243.749 |QP 364 171 94| 320 30.9 460| 151
Vert 276.000 |QP 330 186 98| 319 295 460| 165
Vert 341.263 |QP 320 160| 102 319 27.2 460| 1838
Vert 375.000 |QP 312 169|104 319 26.6 460 194
Vert 627.177 |QP 310 197 120 320 30.7 460| 153
Vert 983.016 |QP 380| 233 136 305 44.4 53.9 9.5
Vert 1250.000 [PK. 559 247 24| 346 48.4 739 255
Vert 1837.880 |PK 659 259 29| 333 61.4 739 125
Vert 2390.000 |PK 426 268 32| 327 39.9 739 340
Vert 2499.882 |PK 535 269 32| 327 50.9 739] 230
Vert 3132323 |PK 508| 275 36| 324 495 739| 244
Vert 4824.000 [PK 427 308 44| 317 46.2 73.9|  27.7 |Floor Noise
Vert 7236.000 |PK 428 359 56| 327 516 739|  22.3[Floor Noise
Vert 8195.110 |PK 482 371 58| 329 582 739 157
Vert 9648.000 |PK 42.1 38.8 65| 335 53.9 739  20.0 |Floor Noise
Vert 1250.000 |AV 540 247 24| 346 46.5 53.9 74
Vert 1837.880 |AV 565 259 29| 333 52.0 53.9 1.9
Vert 2390.000 [AV 335 268 32| 327 30.8 539 231
Vert 2499.882 [AV 497 269 32| 327 47.1 539 6.8
Vert 3132323 [Av 458 275 36| 324 445 53.9 9.4
Vert 4824.000 |AV 330 308 44| 317 36.5 539  17.4 |Floor Noise
Vert 7236.000 AV 33.1 359 56| 327 419 539|  12.0 [Floor Noise
Vert 8195.110 [AV 393 371 58| 329 493 53.9 4.6
Vert 9648.000 [AV 33.8| 388 65| 335 45.6 53.9 8.3 |Floor Noise

Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz

20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.

UL Japan, Inc.
Ise EMC Lab.
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Radiated Spurious Emission
(Plot data, Worst case)
Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015 03/09/2015
Temperature/ Humidity 23 deg. C/37% RH 25deg. C/39% RH 25deg. C/34% RH
Engineer Koji Yamamoto Takafumi Noguchi Tsubasa Takayama
(1-10GHz) (10-26.5GHz) (below 1GHz)
Mode 11n-20 Tx 2412MHz
Horizontal
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Test place
Report No.
Date

Temperature/ Humidity

Engineer

Mode

20dBc Data Sheet

Radiated Spurious Emission

Ise EMC Lab. No.3 Semi Anechoic Chamber
10607274H
03/03/2015

23 deg. C/37% RH

Koji Yamamoto
(1-10GHz)

11n-20 Tx 2412MHz

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] [[dBuV/m][dBuV/m] [dB]
Hori 2412.000 |PK 88.0 26.8 32 32.7 853 - -|Carrier
Hori 2400.000 |PK 46.8 26.8 3.2 32.7 44.1 65.3 21.2
Vert 2412.000 |PK 86.7 26.8 32 327 84.0 - -|Carrier
Vert 2400.000 |PK 45.6 26.8 3.2 32.7 42.9 64.0 21.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10607274H

Date 03/03/2015 03/04/2015

Temperature/ Humidity 23 deg. C/37%RH 25deg. C/39% RH

Engineer Koji Yamamoto Takafumi Noguchi

(1-10GHz) (10-26.5GHz)

Mode 11n-20 Tx 2437MHz

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

Hori 1250.000 [PK 568 247 24| 346 493 739 246
Hori 1837.880 |PK 589 259 29| 333 544 739| 195
Hori 2499.882 |PK 552 269 32| 327 526 739 213
Hori 3132323 |PK 488 275 36| 324 475 739| 264
Hori 4874.000 [PK a16| 307 44| 317 45.0 739|  28.9 [Floor Noise
Hori 7311.000 |PK 425 359 56| 327 513 73.9|  22.6 |Floor Noise
Hori 8195.917 [PK 478 371 58| 329 57.8 739|161
Hori 9748.000 |PK 429 387 65| 334 54.7 73.9|  19.2 |Floor Noise
Hori 1250.000 |AV s6.1| 247 24| 346 48.6 53.9 53
Hori 1837.880 |AV 525 259 29| 333 48.0 53.9 59
Hori 2499.882 [AV 505 269 32| 327 479 53.9 6.0
Hori 3132323 [AV 38| 275 36| 324 425 539 114
Hori 4874.000 |AV 323|307 44| 317 35.7 539|  18.2[Floor Noise
Hori 7311.000 [AV 330 359 56| 327 418 539|  12.1[Floor Noise
Hori 8195.917 [AV 382 371 58| 329 482 53.9 57
Hori 9748.000 [AV 33.1 38.7 65| 334 44.9 53.9 9.0 |Floor Noise
Vert 1250.000 |[PK 547 247 24| 346 472 739 267
Vert 1837.880 |PK 66.1| 259 29| 333 61.6 739 123
Vert 2499.882 |PK 538 269 32| 327 512 739 227
Vert 3132323 |PK 521 275 36| 324 50.8 739 231
Vert 4874.000 [PK 433 307 44| 317 46.7 739 27.2 |Floor Noise
Vert 7311.000 |PK 421 359 56| 327 50.9 739|  23.0 [Floor Noise
Vert 8195.110 [PK 476 371 58| 329 57.6 739| 163
Vert 9748.000 |PK 423| 387 65| 334 54.1 73.9]  19.8 [Floor Noise
Vert 1250.000 |AV 533 247 24| 346 458 53.9 8.1
Vert 1837.880 |AV 568 259 29| 333 523 53.9 1.6
Vert 2499.882 [AV 496 269 32| 327 47.0 53.9 6.9
Vert 3132323 [AV 463| 275 36| 324 450 53.9 8.9
Vert 4874.000 |AV 327 307 44| 317 36.1 539|  17.8 [Floor Noise
Vert 7311.000 [AV 331 359 56| 327 419 539|  12.0 [Floor Noise
Vert 8195.110 [AV 381 371 58| 329 48.1 53.9 5.8
Vert 9748.000 [AV 33.1 38.7 65| 334 44.9 53.9 9.0 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.

UL Japan, Inc.
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015 03/04/2015
Temperature/ Humidity 23 deg. C/37%RH 25deg. C/39% RH
Engineer Koji Yamamoto Takafumi Noguchi
(1-10GHz) (10-26.5GHz)
Mode 11n-20 Tx 2462MHz
Polarity | Frequency | Detector| Reading [ Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [ [dB] | [dB] [[dBuV/m]|[dBuv/m]| [dB]
Hori 1250.000 [PK 570 247 24| 346 495 739| 244
Hori 1837.880 [PK 500 259 29| 333 54.6 739| 193
Hori 2483.500 [PK 438 269 32| 327 412 739| 327
Hori 2499.882 [PK sa1| 269 32| 327 515 739| 224
Hori 3132.323 [PK 489 275 36| 324 476 739| 263
Hori 4924.000 [PK 24| 308 44| 317 459 73.9|  28.0 [Floor Noise
Hori 7386.000 [PK 49| 359 56| 327 517 739| 222 |Floor Noise
Hori 8195.917 |PK 483 371 58| 329 583 739 156
Hori 9848.000 [PK 437| 388 65| 335 555 739|  18.4 |Floor Noise
Hori 1250.000 [AV 553 247 24| 346 478 539 6.1
Hori 1837.880 [AV 517 259 29| 333 472 53.9 6.7
Hori 2483.500 [AV 334 269 32| 327 30.8 539| 231
Hori 2499.882 [AV 493|269 32| 327 46.7 53.9 72
Hori 3132323 [AV 42| 275 36| 324 40.9 539 130
Hori 4924.000 [AV 326| 308 44| 317 36.1 539|  17.8 [Floor Noise
Hori 7386.000 |AV 330 359 56| 327 418 539|  12.1 [Floor Noise
Hori 8195.917 |AV 66| 371 58| 329 46.6 53.9 73
Hori 9848.000 |AV 334| 388 65| 335 452 53.9 8.7 |Floor Noise
Vert 1250.000 [PK s45( 247 24| 346 47.0 739 269
Vert 1837.880 [PK 648 259 29| 333 60.3 739| 136
Vert 2483.500 [PK 36| 269 32| 327 41.0 739| 329
Vert 2499.882 [PK 21| 269 32| 327 495 739| 244
Vert 3132323 [PK 515 275 36| 324 502 739| 237
Vert 4924.000 [PK 432 308 44| 317 46.7 739| 272 |Floor Noise
Vert 7386.000 [PK 433|359 56| 327 52.1 739|  21.8 [Floor Noise
Vert 8195.110 |PK 478 371 58| 329 57.8 39| 161
Vert 9848.000 [PK 425| 388 65| 335 543 739|  19.6 [Floor Noise
Vert 1250.000 [AV 537 247 24| 346 46.2 53.9 7.7
Vert 1837.880 [AV s6.1| 259 29| 333 51.6 53.9 23
Vert 2483.500 [AV 337 269 32| 327 31.1 539| 228
Vert 2499.882 [AV 481 269 32| 327 455 53.9 8.4
Vert 3132323 |AV 457 275 36| 324 44.4 53.9 9.5
Vert 4924.000 [AV 323 308 44| 317 35.8 539|  18.1 [Floor Noise
Vert 7386.000 [AV 330 359 56| 327 418 53.9|  12.1 [Floor Noise
Vert 8195.110 |AV 367|371 58| 329 46.7 539 72
Vert 9848.000 [AV 335 388 65| 335 453 53.9 8.6 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz

20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Test place
Report No.
Date

Temperature/ Humidity

Engineer

Mode

Radiated Spurious Emission

Ise EMC Lab. No. 2 Semi Anechoic Chamber
10607274H

06/24/2015

25 deg. C/43% RH
Tsubasa Takayama
(30MHz-26.5GHz)

11n-20 Tx 2412MHz + 11a Tx 5180MHz Co location transmitting

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

Hori 146.100 |QP 358 14.7 7.8 28.1 30.2 43.5 13.3

Hori 249.987 |QP 253 17.2 8.5 27.6 234 46.0 22,6

Hori 341.251 |QP 352 159 9.1 27.8 324 46.0 13.6

Hori 374.949 |QP 354 16.9 9.3 28.1 335 46.0 12.5

Hori 720.002 |QP 305 209 10.7 28.0 341 46.0 11.9

Hori 786.503 |QP 29.4 21.7 11.0 27.7 344 46.0 11.6

Hori 983.006 |QP 337 234 11.6 27.1 41.6 53.9 123

Hori 1249.982 |PK 61.6 258 2.0 358 53.6 73.9 203

Hori 1844.828 |PK 62.6 285 24 352 583 73.9 15.6

Hori 2390.000 [PK 45.1 29.3 2.8 35.0 422 73.9 317

Hori 3750.349 [PK 49.9 305 35 34.1 49.8 73.9 24.1

Hori 4824.000 |PK. 44.5 327 4.0 342 47.0 73.9 26.9

Hori 7236.000 [PK 44.3 36.8 5.1 34.1 52.1 73.9 21.8

Hori 9648.000 [PK 435 389 6.0 347 53.7 739 20.2

Hori 10360.000 |PK 45.7 40.0 -3.3 344 48.0 73.9 25.9 [Floor Noise

Hori 12060.000 |PK 45.3 40.3 2.7 335 49.4 73.9 24.5 [Floor Noise

Hori 14472.000 |PK 453 41.6 -2.4 3238 517 73.9 22.2 [Floor Noise

Hori 15540.000 |PK 45.1 39.6 -2.1 335 49.1 73.9 24.8 [Floor Noise

Hori 16884.000 |PK 45.0 41.3 -1.8 328 51.7 73.9 22.2 [Floor Noise

Hori 1249.982 |AV 532 25.8 20 35.8 45.2 539 8.7

Hori 1844.828 |AV 50.1 28.5 24 352 45.8 539 8.1

Hori 2390.000 [AV 358 29.3 2.8 35.0 329 539 21.0

Hori 3750.349 |AV 39.7 305 35 34.1 39.6 539 143

Hori 4824.000 |AV 35.6 327 4.0 342 38.1 539 15.8

Hori 7236.000 [AV 345 36.8 5.1 34.1 423 539 11.6

Hori 9648.000 |AV 334 389 6.0 347 43.6 539 10.3

Hori 10360.000 AV 35.6 40.0 -3.3 344 37.9 539 16.0 [Floor Noise

Hori 12060.000 AV 354 40.3 2.7 335 39.5 539 14.4 |Floor Noise

Hori 14472.000 |AV 352 41.6 -2.4 3238 41.6 539 12.3 |Floor Noise

Hori 15540.000 AV 345 39.6 -2.1 335 385 539 15.4 [Floor Noise

Hori 16884.000 |AV 34.0 41.3 -1.8 328 40.7 53.9 13.2 |Floor Noise

Vert 48.750 |QP 30.7 111 7.0 285 203 40.0 19.7

Vert 146.250 [QP 324 14.7 7.8 28.1 26.8 435 16.7

Vert 249.987 |QP 26.8 17.2 8.5 27.6 249 46.0 21.1

Vert 341.266 |QP 30.7 159 9.1 27.8 279 46.0 18.1

Vert 374.970 |QP 30.6 16.9 93 28.1 28.7 46.0 17.3

Vert 719.960 |QP 31.2 20.9 10.7 28.0 348 46.0 1.2

Vert 786.403 |QP 31.2 21.7 11.0 27.7 36.2 46.0 9.8

Vert 982.506 |QP 37.6 234 11.6 27.1 45.5 539 8.4

Vert 1249.931 |PK 59.2 258 2.0 35.8 51.2 73.9 22.7

Vert 1844.828 |PK 63.9 28.5 2.4 352 59.6 73.9 14.3

Vert 2390.000 [PK 44.3 293 28 35.0 41.4 73.9 325

Vert 3750.349 [PK 524 305 35 34.1 523 73.9 21.6

Vert 4824.000 [PK 44.0 32.7 4.0 342 46.5 73.9 274

Vert 7236.000 [PK 45.1 36.8 5.1 34.1 529 73.9 21.0

Vert 9648.000 [PK 44.9 389 6.0 347 55.1 73.9 18.8

Vert 10360.000 |PK 45.6 40.0 -3.3 344 47.9 73.9 26.0 [Floor Noise

Vert 12060.000 |PK 45.3 40.3 2.7 335 49.4 73.9 24.5 [Floor Noise

Vert 14472.000 |PK 45.6 41.6 2.4 328 52.0 73.9 21.9 [Floor Noise

Vert 15540.000 |PK 45.4 39.6 -2.1 335 49.4 73.9 24.5 [Floor Noise

Vert 16884.000 |PK 45.6 41.3 -1.8 32.8 523 73.9 21.6 [Floor Noise

Vert 1249.931 |AV 552 258 2.0 35.8 47.2 539 6.7

Vert 1844.828 |AV 51.7 28.5 2.4 352 47.4 53.9 6.5

Vert 2390.000 [AV 34.8 293 28 35.0 319 539 22.0

Vert 3750.349 |[AV 42.4 305 35 34.1 423 539 11.6

Vert 4824.000 [AV 35.6 32.7 4.0 342 38.1 53.9 15.8

Vert 7236.000 [AV 363 36.8 5.1 34.1 44.1 539 9.8

Vert 9648.000 [AV 334 389 6.0 347 43.6 539 10.3

Vert 10360.000 |AV 35.6 40.0 -3.3 344 379 53.9 16.0 |Floor Noise

Vert 12060.000 AV 354 40.3 2.7 335 395 539 14.4 [Floor Noise

Vert 14472.000 AV 352 41.6 2.4 328 41.6 539 12.3 |Floor Noise

Vert 15540.000 |AV 35.0 39.6 -2.1 335 39.0 53.9 14.9 |Floor Noise

Vert 16884.000 |AV 34.0 41.3 -1.8 32.8 40.7 539 13.2 [Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

*Noises that had duty cycle

10GHz-21

6.5GHz

20log(3.0m/1.0m)= 9.5dB
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Test place

Report No.

Date

Temperature/ Humidity
Engineer

Radiated Spurious Emission
(Plot data, Worst case)

Ise EMC Lab. No. 2 Semi Anechoic Chamber
10607274H

06/24/2015

25 deg. C/43% RH

Tsubasa Takayama

(30MHz-26.5GHz)

Mode 11n-20 Tx 2412MHz + 11a Tx 5180MHz Co location transmitting
Horizontal
80
_ 70 +————+HHH———+HHHH—F——HFH 1
E
g 60 =
55 e W o - =1
5 L ——— 4 A LRI
I 3 A A
E 40 oy & *f*f*ﬂif
5 30 . L A
@ .
" 20
10
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average QP Limit ==---- Peak Limit — — — Average Limit
Vertical
80
o
£
E 60 |
S = w g
ES _|—ir A A ] Al
£ 40 " ¥ A4 kA ——
o 30 - A
2 * *
('R
20 *
10
10 100 1000 10000
Frequency [MHz]
® QP B Peak A Average QP Limit ====- Peak Limit = = = Average Limit

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8999
1 +81 596 24 8124



Test report No.
Page

Issued date
Revised date
FCCID

:10607274H-A-R1

: 32 0f 45

: June 26, 2015
:July 7, 2015
: UJHNR213

Test place
Report No.
Date

Temperature/ Humidity

Engineer

Mode

20dBc Data Sheet

Radiated Spurious Emission

Ise EMC Lab. No.2 Semi Anechoic Chamber
10607274H
06/24/2015

25 deg. C / 43% RH

Tsubasa Takayama
(1-10GHz)
11n-20 Tx 2412MHz + 11a Tx 5180MHz Co location transmitting

Polarity | Frequency | Detector| Reading | Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] [ [dB/m] [ [dB] [dB] [[dBuV/m][dBuV/m] [dB]
Hori 2412.000 |PK 89.2 29.3 2.8 35.0 86.3 - -|Carrier
Hori 2400.000 |PK 49.3 293 2.8 35.0 46.4 66.3 19.9
Vert 2412.000 |[PK 89.6 293 2.8 35.0 86.7 - -|Carrier
Vert 2400.000 |PK 48.3 29.3 2.8 35.0 45.4 66.7 21.3

Result = Reading + Ant Factor + Loss (CabletAttenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

UL Japan, Inc.
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Test place

Report No.

Date

Temperature/ Humidity
Engineer

Mode

Radiated Spurious Emission

Ise EMC Lab. No.2 Semi Anechoic Chamber

10607274H
06/24/2015

25 deg. C / 43% RH

Tsubasa Takayama

(1-10GHz)
11n-20 Tx 2462MHz + 11a Tx 5180MHz Co location transmitting

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

Hori 2483.500 [PK 45.4 29.3 2.8 34.9 42.6 73.9 313

Hori 2483.500 [AV 35.5 29.3 2.8 34.9 32.7 53.9 21.2

Vert 2483.500 [PK 45.9 29.3 2.8 34.9 43.1 73.9 30.8

Vert 2483.500 |AV 35.8 29.3 2.8 34.9 33.0 53.9 20.9

Result = Reading + Ant Factor + Loss (CabletAttenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
20log(3.0m/1.0m)= 9.5dB
*Noises that had duty cycle synchronized with the fundamental frequency were not detected at the band-edge and harmonics frequencies.

Distance factor:

10GHz-26.5GHz

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8999
:+81 596 24 8124
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Band Edge confirmation
Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10607274H
Date 03/03/2015
Temperature/ Humidity 23 deg. C/37% RH
Engineer Koji Yamamoto
Mode 11b/11n-20 Tx
11b
2412 MHz 2462 MHz
- Agllent R-T - Agllent R-T
Mikrl 241057 GHz Mikr1 2.46150 GHz
Ref 107 dBuV Amen 10 dB 96.32 dBuV Ref 107 dBuV Amen 10 dB 96.27 dBuV
hog [ NI N S E— o ..4%' ) —
| ! pan T et Y S | | |
o | _fJf”“ “~ u et -
| —] v —
BV It ! BV | ;
Conter 2.398 GHz : Span 40 MHz Conter 2475 GHz Span 40 MHz
#Res BW 100 kHz FVBW 300 kHz Sweep 12 ms {1201 pis) #Res BW 100 kHz FVBW 300 kHz Sweep 12 ms {1201 pis)
' m e Eplaibon vt : m e Epediagin bl
1) Freg 2 39000 GHz. 38 81 sByV

11n-20

* Final result of band edge was measured as radiated spurious emission. Refer to Radiated Spurious Emission's pages.

= Agllent R T = Agllent R T
Mkr1 2.41320 GHz
Ref 107 dBuV Amen 10 dB 50.76 dBuV Ref 107 dBuV Amen 10 dB
#Peak | | | #Peak |
:-:ﬂ [ I etk j P :-:ﬂ Jomtpordesphosch Yoo f 1 1
Bl | ! L ! ! | Bl i I !
i = o | a
1 ! 1 a
o . o L o
0.8 T T 12 I ?
BV ! ! BV
| |
Conter 2.398 GHz Span 40 MHz Conter 2475 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 12 ms {1201 pis) #Res BW 100 kHz #VBW 300 kHz Sweep 12 ms {1201 pis)
[T Traw Tres X s Armgitate [T Traw Tres X s Jrmm—
t m Freg 241320 OHe 0.7 oliyv t m Freg 248320 Qg 9117 oy
i e 2 40000 GHz 5717 aBg " g 2430 GHr 40,37 aBy
n Fres 238000 GHe 40,91 cBy

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

: +81 596 24 8999
:+81 596 24 8124

Telephone
Facsimile




Test report No. 1 10607274H-A-R1

Page :350f 45
Issued date : June 26, 2015
Revised date :July 7, 2015
FCCID : UJHNR213
Burst rate confirmation
Test place Ise EMC Lab. No.3 Anechoic Chamber
Report No. 10607274H
Date 03/03/2015
Temperature/ Humidity 23deg. C/40% RH
Engineer Takafumi Noguchi
Mode 11b Tx / 11g Tx / 11n-20 Tx
11b 5.5Mbps 11g 18Mbps
Txon/(Txon + Tx off) = 0.101 Txon/(Txon + Tx off) = 0.102
Txon/ (Txon + Tx off) * 100 = 10.1 % | Txon/(Txon + Tx off) * 100 = 10.2 %
Duty factor = 10 * log (5.011 / 0.5073) = 9.95 dB| Puty factor = 10 * log (1.996 / 0.2036) = 9.91 dB
% Agilent R T ¥ Agilent R T
a Mkr2 5873 ps a Mkr2 2036 ps
Ref 106.9 dBpY sAtren 10 dB 9.43 dB | Ref 186.9 dBpY sAtren 10 dB 249 dB
#Peak #Paak
Log Log
10 19
dB/ ||
LaAw m :M LaAy ﬁ:
| 1 52 \ \ IR T T [
Center 2,412 B0E GHz Span @ Hz Center 2.412 000 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 6.4 ms (3081 pts) Res BH 1 MHz #WBH 3 MHz Sweep 2,403 ms (3601 pts)
Marker  Trace Type W Axis Anplitude Marker  Trace Type X fAxis Amplitude
1R 3 Tine 5559 pe 20,78 deyl 1R ()] Time 5764 pe 32.68 dbpl
1a 3 Time 5.611 ms 4.39 db 1a 3y Time 1.996 ms 4.58 db
2R 3y Time 555.9 ps 30,78 dBpl 2R 3y Time 57.64 ps 32.68 dBpl)
2a (3 Time 5@7.3 ps B.43 dB 28 3y Time 20836 ps 2.46 dB
11n-20 MCSO
Txon/(Txon+ Tx off) = 0.101
Txon/(Txon+ Tx off) * 100 = 10.1 %
Duty factor = 10 * log (2.016 / 0.2039) = 9.95 dB
# Agilent R T
a Mkr2 2839 ps
Eggalkae.s dBp sftten 10 dB 917 dB
Log
10
dB/
: |
LA :m
s sl "] [
Center 2.412 986 GHz Span @ Hz
e5 BH 1 MHz #WBH 3 MHz Sweep 2.403 ms (8001 pts)
Marker  Trace Type ¥ Az Anplitude
1R 3 Time B5.45 pe 35,22 deyl
la 3 Tine 2,616 ms 8.59 dB
2R 3 Tine B5.45 ps 35,22 dBpl
28 3 Tine 283.9 ps A.17 b

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile 1 +81 596 24 8124
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Conducted Spurious Emission
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 10607274H
Date 03/04/2015
Temperature/ Humidity 22 deg. C/32% RH
Engineer Tsubasa Takayama
Mode 11n-20 Tx
11n-20 Tx 2412MHz
9kHz-150kHz 150kHz-30MHz
o Aglent R T o Aghent R T
Mirl 9.78 kHz Mirl 175 kHz
Ref -60 dBm Atten 16 dB -98.63 dEm Ref -60 dBm Atten 16 dB -§9.43 dBm
sPask wPaak
dB/ DC Coupled a8/ OC Coupled
!
Ml 52 | | ! ! ! ! ! | | Ml 52
3 3
Elf .-.w l:-:l,'-:w
F¢50K FTun
B I I | | | | | | |
Start 9.89 kHz # Stop 150,08 kHz Start 150 kHz Stop 30,088 MHz
sRes BH 200 Hz *VBH 620 Hz Sweep 2,279 5 (1201 prs) sRes BH 9.1 kHz VBN 27 kHz Sweep 3448 ms (1201 pts)
Frequency | Reading| Cable |Attenator| Antenna| EIRP | Distance| Ground E Limit | Margin
Loss Gain bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
9.70 -98.6 1.00 9.8 33 -84.5 300 6.0 -23.2 47.8 71.0
175.00 -89.4 1.00 9.8 33 -75.3 300 6.0 -14.0 22.7 36.7

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

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile 1 +81 596 24 8124



Test report No.

Page

Issued date
Revised date
FCCID

:10607274H-A-R1
137 0f 45

: June 26, 2015
:July 7, 2015

: UJHNR213

Test place
Report No.

Date

Temperature/ Humidity

Power Density

Ise EMC Lab. No.11 Measurement Room
10607274H
03/04/2015
22 deg. C/32% RH

Engineer Tsubasa Takayama
Mode 11b Tx/ 11g Tx / 11n-20 Tx
11b
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -12.31 2.32 | 10.08 | 0.09 8.00 7.91
2437.00 -22.62 2.32 | 10.08 | -10.22 | 8.00 | 18.22
2462.00 -23.50 2.33 10.08 | -11.09 | 8.00 | 19.09
11g
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -30.96 2.32 | 10.08 | -18.56 | 8.00 | 26.56
2437.00 -30.81 2.32 | 10.08 | -18.41 | 8.00 | 26.41
2462.00 -31.16 2.33 10.08 | -18.75 | 8.00 | 26.75
11n-20
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -30.22 2.32 | 10.08 | -17.82 | 8.00 | 25.82
2437.00 -30.27 2.32 | 10.08 | -17.87 | 8.00 | 25.87
2462.00 -30.25 2.33 10.08 | -17.84 | 8.00 | 25.84

Sample Calculation:
Result = Reading + Cable Loss (including Cable(s) Customer Supplied) + Attenuator

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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*Res BH 3 kHz

WUEN 18 kHz

Sweep 1,297 5 (1201 pts)

sRes BH 3 kHz

SVEH 1@ kHz
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Power Density
11b 11g
2412MHz 2412MHz
o Agllent R T o Aglent R T
Mirl 2,411 949 GHz Mirl 2,412 920 GHz
Raf @ dBm Atten 18 4B =12.31 dBm Ref 8 dEm FAtten 18 dE =30.96 dBm
*Peak | *Paak T T
i , o —
a8/ - B/ | |
- VJ'“ o Ilu-'e..; “rl'-JL"L i 'kkﬂi'ﬂrq_'ih e I;L L | |
LA ] g X LA LT . [
M-*’:'.'fll h | 4 1=5 IW""'.".'.‘..i\lrln
LgAv Lgfv 1
ge 2 ‘ {
3 ;

ARl " "
£ N)r?nﬂ,,’___ SN N SN N S S — Wy
FTun FTun |
Swp Swp
Center 2.412 808 GHz ~ Span 12.3 MHz Conter 2.412 aéﬂ GHz . Span 23 MHz

Sweep 2,425 s (1201 pts)

2437TMHz

2437TMHz

o Aghent

Ref @ dBm

Mirl 2,437 133 GHz

sPeak
Log
18
dB/

Atten 18 dB

1

=22,62 dBm

TL Ay il

T
Lofv

r, m M"“ "

T &
Lk ;‘lml'lu'h'.ll‘n\'rli 1k

P

MJ iy

Ml 52
§3 FC
iy

|
|
by
| e .‘ﬂ
|
|
[

£if)
FTun

Swp

Center 2477 900 Gz
sRes BH 3 kHz

SVEH 18 kHz

Span 12.3 MHz
Sweep 1.297 s (1201 pts)

o Aghent

Ref @ dBm

Mkrl 2,441 989 GHz

sPeak
Log
18
dB/

Atten 18 dB

=38.51 dBm

Lofv

.'.i.\;“!fail_l".‘“‘l " L L T' ! 4‘ i ._ LA

\‘.-,',','\rm’l.?';.l. Wikl

Ml 52
§3 FC

Fif|
£if)
FTun

Swp

Center 2477 900 Gz

sRes BW 3 kHz

SVEH 18 kHz

Span 23.1 MHz
Sweep 2.436 s (1201 pts)

2462MHz

2462MHz

 Agllent R o Aglent R T
Mkrl 2457 148 GHz Mirl 2460 658 GHz
Ref & dBm Atten 10 d -23.59 dBm Ref 8 dBm Ateen 10 4B -31.16 dBm
sPeak *Peak T
Log Log |
10 it
4B/ B/ |
il ||-|J:|| ',Ievh‘] '!" IN th..u.r.I‘ 1' 'r i 1 |
i i T G N y T (AR T Cagaacs T
Ll iy e AR w}““*m.vr e s e L D lehoe |
+: — alliat, . y y LR |
Lafv Lafv A )
Ml $2 e
53 FC s3 Fl
AR | | | AR
£0: £
Flun [ Flun
Swp Swp
Center 2.462 090 GHz i Span 12.1 Mz Conter 2.462 90 GHz ~ Span 23 MHz
sRes BN 3 kiiz SVBH 10 khz Sweep 1.276 5 (1201 pts) *Res BH 3 kHz SUBH 10 kHz Sweep 2.425 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8999
1 +81 596 24 8124
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Power Density
11n-20
2412MHz
* Aglent R T
Mirl 2.412 549 GHz
Raf B dBm Atten 18 dB -38,22 dBm
.nF #ak
0
dB/
Ly |
LoRv vt i
Hl 53 & I ;
53 FCp '
E\'I.'-:‘
FTun
Center 2.412 898 GHz Span 22.7 MHz
sRes BH 3 kHz sVEH 18 kHz Sweep 2,394 5 (1201 prs)

2437TMHz

R T
Mirl 2.434 583 GHz

Atten 18 dB -38.27 dEm

Lafv

E(fx
FTun

Swp

Center 2.437 009 GHz
*Res BH 3 kHz

Span 22.7 MHz

sVEH 18 kHz Sweep 2,394 s (1201 prs)

2462MHz

Atten 18 dB

o\BH 18 kHz

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
1 +81 596 24 8124
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Test place

Report No.

Date

Temperature/ Humidity
Engineer

Mode

11b

99%0Occupied Bandwidth

Ise EMC Lab. No.11 Measurement Room
10607274H

03/04/2015

22 deg. C/32% RH

Tsubasa Takayama

11b Tx/ 11g Tx

119

2412MHz

2412MHz

Occupied Bandwidth
13.4758 MHz

Transmit Freq Error
% dB Bandwidth

-55.688 kHz
15.653 MHz

Occ BM % PHr

sRes BH 560 kiz WUEN 1.8 MHz
99.80 X

Occupied Bandwidth
% dB -20.00 GB

18.2983 MHz

Transmit Freq Error
% dB Bandwidth

41,331 kHz
MHz

 Aglient R T  Aglient R T
Ref @ dBm Atten 18 dB Ref @ dBm Atten 18 dB
sPaak T sPaak T
Log t 1 T D — Log t 1 == T
18 o [ 18 & 2
dB/ | & dB/ ' { o
| 1 | £ | { |
. 4 ) —+ 4
+ o e .. k. W P
Lofv Lofv
Ml 52 Ml 52
Center 2412 88 GHz Span 58 MHz Center 2412 88 GHz Span SB MHz
sRes BH 438 kHz oVBH 1.3 MHz Sweep 1.84 ms (1281 prs) sRes BH 560 kHz oVBH 1.8 MHz Sweep 1.84 ms (1281 prs)
Occupied Bandwidth Occ BN 7% PWr 9200 1 Occupied Bandwidth Occ BN 7 Pwr 9360 1
13.4624 MHz " dB 2000 &8 18.2169 MHz " dB 2000 &8
Transmit Freq Error  -50.969 kHz Transmit Freq Error 9632 kHz
% dB Bandwidth 15.685 MHz % dB Bandwidth 20.184 MHz
2437TMHz 2437TMHz
o Aglent ] o Aglent R T
Ref @ dBm Atten 18 dB Ref @ dBm Arten 18 dB
sPeak sPeak
Log T T T 1 S — ; T T I.Dﬂ T T T - T
18 4 1 1 L : . . . (] 1 ! % -3
a8/ ! 1 12 ! 1 1 tdl 1 a8/ a1 i
T ¥ I — — = I
! e, orp N V—
LaAv Lafv
ML 52 ML 52
Conter 2.437 88 GHz Span S8 MHz Conter 2.437 B8 GHz Span S8 MHz
sRes BH 430 kHz SVEH 1.3 HHz Sweep 1.84 ms (1281 pts)

Sweep 184 ms (1201 pts)

Occ BH X Pur 9908 ¥
x dB -20.00 4B

2462MHz

2462MHz

13.4325 MHz

Transmit Freq Error
% dB Bandwidth

=69.749 kHz
15.480 MHz

x dB -20.00 B 18.8584 MHz

Transmit Freq Error
% dB Bandwidth

=18.851 kHz
20,134 MHz

i Aglent R o Aglent R T
Ref @ dBm Atten 18 dB Ref @ dBm Atten 18 dB
sPaak T sPaak T
Log T T T L T Log T T Tt = I
10 o < 10 e
dB/ | | | | | | « | dB/ } | L P |
t k-
b _ it it b S gl it N
! 1 ! ! ! |
bttt b | £ LA & | I i ORI £
Lofv Lofv
Hl 52 Hl 52
Center 2462 89 GHz Span 58 MHz Center 2,452 8@ GHz Span 58 MHz
sRes BH 438 kHz oVBH 1.3 MHz Sweep 1.84 ms (1281 prs) sRes BH 568 kHz oVBH 1.8 MHz Sweep 1.84 ms (1281 prs)
Occupied Bandwidth Occ BN 7% PWr 9200 1 Occupied Bandwidth Occ BN 7 Pwr 9360 1

x dB -20.00 4B

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8999
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99% Occupied Bandwidth

Test place

Report No. 10607274H

Date 03/04/2015
Temperature/ Humidity 22 deg. C/32%RH
Engineer Tsubasa Takayama

Mode 11n-20 Tx
11n-20

Ise EMC Lab. No.11 Measurement Room

2412MHz

Atten 18 dB

Raf B dBm

sPaak

19 1 1 o
4 |
B/ . et

LaRy

Ml 52

Center 2,412 89 GHz

sRes BH 628 kHz

Occupied Bandwidth
19.2751 MHz

oVEH 2 MHz

Transmit Freq Error 180,743 kHz
% dB Bandwidth 21.568 MHz

Span S8 MHz

Sweep 1.84 ms (1281 prs)
Occ BN % Pwr 99,09 ¥
x dB -20.00 4B

2437TMHz

o Aglent R T
Ref 8 dBm Atten 18 dB
*Peak
Log t * t
19 S =
aB/ | Pt

s 4 \‘.-

Lgh

SVEM 2 Mz

Span 58 MHz
Sweep 184 ms (1201 pts)

Occ BM ¥ Pur 99,08 ¥

Occupied Bandwidth
19.4998 MHz

Transmit Freq Error  -151.613 kHz
% dB Bandwidth 21.722 MHz

19.2790 MHz ¥ dh b
Transmit Freq Error  -113.248 kHz
% dB Bandwidth 21.743 MHz
2462MHz

o Aghent R T
Ref @ dBm Atten 18 dB
sPaak
Leg | | | ! !
19 I | e J I
dB/ | oe—1

% N

Center 2462 8@ GHz Span S8 MHz
sRes BH 628 kHz o\EH 2 MHz Sweep 1.84 ms (1281 prs)

Occ BH ¥ Pur 99.80 ¥
x dB -20.08 dB

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile 1 +81 596 24 8124
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APPENDIX 2: Test instruments
EMI test equipment (1/2)
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MRENT-116 | Spectrum Analyzer Agilent [E4440A MY46187620 AT 2015/03/09 * 12
MPM-12 Power Meter Anritsu [ML2495A 0825002 AT 2014/06/16 * 12
MPSE-17 Power sensor Anritsu MA2411B 0738285 AT 2014/06/16 * 12
MPSE-22 Power sensor Agilent IN1923A MY54070003 AT 2014/04/04 * 12 *1)
MPM-16 Power Meter Agilent 8990B MY51000271 AT 2014/04/04 * 12 *1)
MAT-23 Attenuator(10dB) 1- Orient Microwave BX10-0476-00 - AT 2014/03/13 * 12 *1)
18GHz
MCC-66 Microwave Cable 1G- Suhner SUCOFLEX102 28636/2 AT 2014/04/09 * 12 *1)
40GHz
MOS-19 Thermo-Hygrometer Custom CTH-201 0001 AT 2014/12/22 * 12
MCC-38 Coaxial Cable UL Japan - - AT 2014/12/02 * 12
MAT-10 Attenuator(10dB) Weinschel Corp 2 BL1173 AT 2014/11/19 * 12
MSA-16 Spectrum Analyzer Agilent [E4440A MY46186390 AT 2015/02/16 * 12
MAEC-03 Semi Anechoic TDK Semi Anechoic DA-10005 RE 2015/02/19 * 12
Chamber(NSA) Chamber 3m
MOS-13 Thermo-Hygrometer Custom CTH-180 1301 RE 2015/01/13 * 12
MIM-16 Measure KOMELON IKMC-36 - RE -
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE -
program
MSA-03 Spectrum Analyzer Agilent [E4448A MY44020357 RE 2014/04/08 * 12 *1)
MHA-20 Horn Antenna 1-18GHz | Schwarzbeck BBHA9120D 258 RE 2014/05/26 * 12 *1)
MCC-167 Microwave Cable Junkosha MWX221 1404S374(1m)/ |RE 2014/05/26 * 12 *1)
1405S074(5m)
MPA-11 MicroWave System Agilent 83017A MY39500779 RE 2014/03/24 * 12 *1)
Amplifier
MHF-25 High Pass Filter 3.5- UL Japan HPF SELECTOR 001 RE 2014/09/22 * 12
18.0GHz
MHA-16 Horn Antenna 15-40GHz | Schwarzbeck BBHA9170 BBHA9170306 |RE 2014/05/26 * 12 *1)
MHF-22 | High Pass Filter 7-20GHz | TOKIMEC TF37NCCB 602 RE 2015/01/27 * 12
MCC-79 Microwave Cable 1G- Suhner SUCOFLEX104 278923/4 RE 2014/12/15 * 12
26.5GHz
MPA-22 Pre Amplifier MITEQ, Inc IAMF-6F-2600400- | 1871355 RE 2014/09/11 * 12
33-8P / AMF-4F-  [/1871328
2600400-33-8P
MHA-29 Horn Antenna 26.5- ETS LINDGREN 3160-10 00152399 RE 2014/09/02 * 12
40GHz
MCC-54 Microwave Cable Suhner SUCOFLEX101 2873(1m) / RE 2014/03/11 * 12 *1)
2876(5m)
MTR-08 Test Receiver Rohde & Schwarz [ESCI 100767 RE 2014/08/19 * 12
MBA-03 Biconical Antenna Schwarzbeck IBBA9106 1915 RE 2014/10/18 * 12
MLA-03 Logperiodic Antenna Schwarzbeck [USLP9143 174 RE 2014/10/18 * 12
MCC-51 Coaxial cable UL Japan - - RE 2014/07/14 * 12
MAT-70 Attenuator(6dB) Agilent 8491 A-006 MY52460153 RE 2014/04/14 * 12 *1)
MPA-13 Pre Amplifier SONOMA 310 260834 RE 2015/03/10 * 12
INSTRUMENT
MHA-06 Horn Antenna 1-18GHz | Schwarzbeck BBHA9120D 254 RE 2015/02/05 * 12
MPA-03 Microwave System Agilent 83050A 3950M00205 RE 2015/06/02 * 12
Power Amplifier
MHA-16 Horn Antenna 15-40GHz | Schwarzbeck IBBHA9170 BBHA9170306 |RE 2015/05/19 * 12
MAEC-02 Semi Anechoic TDK Semi Anechoic DA-06902 RE 2014/06/25 * 12
Chamber(NSA) Chamber 3m
MOS-22 Thermo-Hygrometer Custom CTH-201 0003 RE 2015/01/13 * 12
MJM-14 Measure KOMELON IKMC-36 - RE -

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

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
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EMI test equipment (2/2)
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MSA-04 Spectrum Analyzer Agilent E4448A US44300523 RE 2014/11/12 * 12
MTR-03 Test Receiver Rohde & Schwarz [ESCI 100300 RE 2015/06/08 * 12
MBA-02 Biconical Antenna Schwarzbeck IBBA9106 VHA91032008 [RE 2014/10/18 * 12
MLA-02 Logperiodic Antenna Schwarzbeck [USLP9143 201 RE 2014/10/18 * 12
MCC-12 Coaxial Cable Fujikura/Agilent - - RE 2015/02/06 * 12
MAT-07 Attenuator(6dB) Weinschel Corp 2 BK7970 RE 2014/11/11 * 12
MPA-09 Pre Amplifier Agilent 8447D 2944A10845 RE 2014/09/26 * 12
MCC-166 Microwave Cable Junkosha MWX221 1303S120(1m)/ (RE 2014/09/24 * 12
1311S167(5m)

MPA-10 Pre Amplifier Agilent 8449B 3008A02142 RE 2015/01/28 * 12

The expiration date of the calibration is the end of the expired month.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

Test Item: RE: Radiated Emission test
AT: Antenna Terminal Conducted test
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